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Analysis of TLR3 Gene and Its Signaling Pathway Gene Expression in
Porcine Alveolar Macrophages Induced by Poly(1:C)
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Abstract: In order to explore the molecular mechanism of immune response in pig alveolar macrophages
(3D4/21 cells) infected by Poly (1:C) ,in this study,3D4/21 cells were infected with Poly (1:C) in
vitro ,and different treatment times (4,8,12,24 h) were designed ,the morphological changes of the cells
were observed, and qPCR was used to detect the expression change of TLR3 signaling pathway related
genes. The results showed that Poly(1:C) stimulating 3D4/21 cells could induce the expression of TLR3
signaling pathway related genes. The expression trends of TLR3 and IRF3 genes were first down-regulated
and then up-regulated at 4 treatment times, the expression levels of both genes were highest at 24 h, which

were 2.77 times and 1.42 times higher than that of the control group, respectively; TLR3 gene presented
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significant differences at 12 h and 24 h time points (P <0.05) ,while /RF3 gene presented insignificant

differences compared with the control group at 4 treatment times ;the expression trend of IFNa gene in the

experimental group was up-regulated at 4 treatment times, the its expression levels was highest at 24 h,

which was 2.91 times (P <0.05) higher than that of the control group ;the expression of CD86 gene in

the experimental group was first up-regulated and then down-regulated,and reached the highest at 12 h,

and it was up-regulated by 17.60 times (P <0.01) compaved with that of the control group. The results

of this study revealed that TLR3 signaling pathway related genes in pig were involved in the process of Po-

ly (I:C) infection and symptoms, indicating that the pig viral diseases were regulated by the expression

level of TLR3 signaling pathway related genes.
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RS 5 R W TLR3 BEAS [ B A5 2 Fh s )X
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1.1 e

Poly (I:C) (tltl - pic —5) I B InvivoGen 2\ 7] ,
% 50 mL TG Poly(1:C) #i Btk PBS( H Gibco 2%
Al) 5 50 mg Y Poly (1. C) k3 R AHEI M+, 5¢ 2
MiRE 2 1 mg/mL, 7325 PR A7 T - 20 C&H.
1.2 3D4/21 AfEEEZR K Poly (1:C) %l
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AR 6 37 CAE R B IR AR b B %, T 40 V5 i ik
5] 90% Ze A, J1 25 pg/mLE™ ) Poly (1:C) #EA7 il
W, o3 0 AR 4.8 (12,24 h ik IR B I R WL 4%
3D4/21 A 25 0F T 40 IR WA 4 i, [ LU A
SERER B PBS B9 3D4/21 40 L A A B0 o B 4
HEEIANEE,
1.3 3D4/21 fHREMI = RNA 2B R#F R K qPCR

F A Trizol (W B Invitrogen 2\ &) ) $2 BU4H i ) 2=
RNA, 3 A NanoDrop 1000 (g H Invitrogen 2y & ) il
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BT .95 C 28 % 2 min;95 °C 15 5,60 °C 1 min,40
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*x1 EEPCRIUER
Tab.1 The information of primers for qPCR

CIE/EZ SIYPHI(5'—3") ok V5 Sk
Prime name Sequence Source document
qTLR3 F:TGGCGGTCCTGTTCAGTTTC S-S

R:AGGCATCTGCTGGGATTTCAT
qIRF3 F:CCCAAGGACAGGGAAGGAG
R:CAGAGGGTGTAGCGTGGTGAG
qCD86 F:GGGCCGCATGGACTTGTTCCT LI &[4
R:TGCACAGGTGGCTTTGCATCTAT
qIFNa  F:ACTCCATCCTGGCTGTGAGGAAAT T 4k 2 (17]

R:ATCTCATGACTTCTGCCCTGACGA
F:AGGTCATCCATGACAACTTCGGCA
R:AGCACCAGTAGAAGCAGGGATGAT

qGAPDH

1.4 HiERE

qPCR B 1 A X 2 4 2 7 g e A7 40 i
GAPDH A3 P 5 3 1K %o 4% 5 1K) 3¢ 15 7K - AT 4 0
oA I A BT RN 22 5 L, 45 OB LU S E = b ol
RER

2 HR550
2.1 Poly(I:C) % T4 RE 4 12 Bt 8 3D4/21 40

4 7% AR
flc.\:i

wE 1 prs, % RE 49 3D4/21 40 H 1 5 A
[T FHAS KL AR: , ML P9 2R ek =F a7, 40 i 22 B
YIS s 4R o0 A W BE R AT, {HAE Poly (1:C) P T,
4 h BRI ZH 19 3D4/21 41 TS 43 Sk W RE 40 A, K
ZHAB R EDIE , B AT/ 8 0 B SE 40 M 3058 h
e 2H (1 3D4/21 40 g %% J3 46 O, 15 JE A8 40 A 1Y

B IF AR £ 512 h 5P 50 241 19 3D4/21 41 il & A=
AR, MR 2 2% BB A1, B A D 5
YA B R OR ZE R ;24 hoi ik 56 41 0 K 4
3D4/21 240 it BR300 2RSSR, HL B0 OK R 1Y
9 BC 40 M , - ELFifi 25 4 B0 A ] 14 2iE 4 336 20 A6 40
e ok i 2

Ploy(I: C)~4 h

Ploy(I: C)-8 h

Ploy(I: C)-12 h

Ploy(I: C)-24 h

1 Poly(I:C) Rl T A =] 4b 22 A i&) 3D4/21
MRS ( x100)
Fig.1 The morphological changes of the 3D4/21
cells after stimulation with Poly(I:C) ( x100)

2.2 3D4/21 i % RNA HIRER R REXR N

By i BE JRE R KRS ) B B 3D4/21 4 g
RNA, 3t 75 H 3 252545 (28S rRNA ,18S rRNA A
5.8S rRNA ), H 1 28S rRNA % 4 25 i 4 iF
18S rRNA SR S FE Y 2 %5, JF H s HE LB e A =
il S5 i H B0 CIEL 2) , U BH BT 345 9 48 i 5 RNA 5%
M R R

28S rRNA —*
18S IRNA —*
5.8S IRNA™*

E 2 3D4/21 K5 RNA IREEHE
BECER K (B 5)
Fig.2 Total RNA agarose gel electrophoresis
of 3D4/21 cells ( Section)
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~
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B, SRR IR 2,91 %, H 22 % 8.3 (P <0.05)
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KUEEE FFF, 76 4 h i, CDS6 1A ) %35 8 2 % 1R
I 4.70 £5, 22 5 B2 (P <0.05) ;7 8 h i}, CD86
FEDR () Tk R X BRAL Y 7. 92 fiF, = R B E
(P<0.01);7E 12 h {5, CD86 & [H () % ik & e i,
JEXT ARy 17. 60 £, 22 5 3 (P <0.01) ;{H7E
24 h i, X2 CD86 FEN Rk 4 8 h F1 12 h
BT B I B HRBEEX AW 6.00 i,
ZmM (P <0.01) (B 3), UL E&IERY, Y
Poly (1:C) #illi# 3D4/21 40 i i, BE 98 15 5 TLR3 %&
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TR A e R R
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e
g
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]

0.0 : 4B
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3

S} 0 9y [ 2000 1 & 200: 11 % vy L=2v}

4 8 12 24
K /b Time

# RS (P <0.05) 5+ FTon ML (P <0.01)

# . Significant difference (P <0.05); s .

Extremely significant difference (P <0.01)

3 Poly(L:C)RIFTAEAERE 3D4/21 i TLRI ESEREXERREKTETH
Fig.3 The expression level of TLR3 signaling pathway related genes in 3D4/21 cells at different time

points stimulated by Poly(I:C)
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() %) HE < 2 BT, e 78 SR SR A L, I B 3D4/21
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3D4/21 4 I 45 22 i 25 A FRIRE ) £ 4 RS % 24 A i
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WG Mg 0 RGH A — O R R T, B
A 0] ) 8 3D4/21 40 M 2x 28 R JE T, HL7E 24 h i}
T ERZ , SARAT R 5,
3.2 Poly(I:C) %% T TLR3 EE R H{ZS& %K\
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AW, iR 5 4 32 AR B K] TLR3 Fil IRF3 3 [
By B bR e, ¥4 24 h A B B Rk,
TE 24 h i} iR 240 TLR3 Fl IRF3 B [H () 2235 543 )
JEXT ALY 2. 77 F5 AN 1. 42 £ s LR TFNa 5L
FIBET 4 A AL PR 2 FE S 7E 24 b,
IR TFNo S5 5 1 2 35 R IR0 2. 91 £ 3t
FIF 5T CDS6 (R i F 4 A~ b F st (] &2 5 b
J& R AI S TE 12 h BF 350 41 CD86 JE IR 1) ik
ORI 17.60 fi5

FARTEAET B 4 Bl Poly (1:C) R (0,
10 .20 40 pg/mL) Fil 4 A4~ 4b FEAS[A] (4 .8 .12 .24 h)
XoF 5 1 A T L BE A% 40 i 4 A 08, R I TLR3 (IRF3
IFNa 3 5 (1) 32 35 7K V- 2546 & 30, 76 Poly (1. C) Jii i
We B 20 ~ 40 peg/mL i, TLR3 1 IRF3 3 1) 23k
et [ A 3L BT[] (9 A K TG 0, O AE R 24 b Y
FB A, 5 ARSI E 45 534 7E Poly (1:C)
P4 h B IFNo FE DR ) 3R 3K 4 fe e, (L BE 2 A AT []
14 S R 3R TR o 2 T A, A IE 58 b, TFNo i B 1Y)
PR E R 24 b Ik B AR, A0 5P AT RE O A
AN S 3D4/21 21 i 28 A 1 22 5 1 u, JF B {6
Poly(1.C) W BEMAFE —E M X T, TEF% "
20 pg/mL iy Poly (1. C) K (4 i 0 & il B0 A% 4
FfL 24 b, A5 D0 A g3 7 225 as AR v AH DG BE DR Y ek ARk
S5 R TLR3 Ml IFNo FEH 3k 1034 1 P ARk
AN RN BLAL) IRF3 3 H 3% 5k i 3 BEAL T R, i
ABEFE T IRF3 B R () Rk w8 R, A2 R A
W (P >0.05) 40T 5 Y J5 P 40 il 28 AR ]
H AR IR A2 R, £ € H 20 pg/mL
[ Poly (1:C) Hll 3+ 1 4% 9 &0 & I B0 4% 40 g, 43 3l
VEHE 0.4 .8 .12 .24 h hy &b S5 A [a], A5 0 4 328 7 2 3xk
T T R DG B TR 1 3K KO- AR AL, 45 2R 3R BT, 7E Poly
(1.C) H3 24 h B}, TLR3 1 IRF3 JE [ 1 2% 3k & ik
B fe iy, GANEGE G5 R — B 1E Poly (1:C) 3 4 h
BF, IFNo 5 PR 9 38 1 d ey, Bl S 328 W B AT, T 7 AR
W5 IFNo JE PR 9 3k 5 78 Poly (1:C) Hil 4 24 h
A fss, SXF IR Mt 22 55 W% (P <0.05), E4
M%5 2 B 100 we/L 9 Poly (1;C) 5 200 4~ TCID,,
(%8 BEA 5 I I 25 A AR 7 ( PRRSV) B G (14 4% Jiti
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Kl IRF3 FEPH ikt 9,12 h B IRF3 FEP Y

FR B HAEARDFIL b, IRF3 JER ) 635 8 15
12 h F1 24 h #2821y, 4 0 )5 A o] g8 J& PRRSV 77
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(1:C) Sl 340 R J5 2T 48 40 L ( CEFs) |, 3F 430 F 2.6,
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FE 0.4 .12 24 h B HEATAGIN & 3K, F Poly (1:C) il
12 h {if, CD86 FE[H ik I A AR L, (HAE 24 h i}
Pk o, AR5 T, AE Poly (1:C) Hl i 12 h
IR 4] CD86 e [H ) ik e f L (HAE 24 h i H:
FOREBE 12 h IR, 50 I8 4K L 25 S 4 Mg B 3
(P <0.01)  AfE il Ji 5 AT R 2 4 40 i iy 28 AR ]
25 LTI AN [ 25 D AN [ Ok VR 1 440 i %k A T e ok
Poly (1:C) YT 52 J3 AN [A], Poly (T2 C) H # Y Jot i &
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23 % 4 5 AR )

ARG R Poly (1:C) fR A1 il 3 3D4/21 41 il ,
qPCR K5 TLR3 3 [N K HAF 5 38 B #H G 56 4 1 3%
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IRF3 IFNa F1 CD86 $& R 1 1 323k, 36 B 4% A Jk
Qe #E i TLR3 {5 5 s R 35 7 B AEH A
996 T 1P B R BT TR B BT 9 D TR AR s
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