Wi F 5% TLR4 XL 2 &0 K al
RIL I Pr

XERE " BT KB T I

L ERF R ERFF R, BH;
2. bl RE, b

BRAS -

i E. TLR4AWAME 54 (LPS) 89 £ B4k, ALK RifFe o8 A%,
ABFRFEA PCR-SSCP H R, st#a) TLR4A ARSI LT 1 A3 9 BHFHR 5 5
WHAT 47, SEREA: ToaBfanLm 2% TLRe AR F 1 4% 5
F4FARA (AA. BB, AB. CC) , E 2T 3LHALEIAERE (AA,

BB. AB) , FH&HAN, AMEAGERES>HE TLRI AR % 5082
FAREFE (p>0.05) o KA RT-PCR HEH AR, #nl TLR4 KB EF & H AL
G 2R R R AR PR A KT, SR BT TLR4 R R AT Q% A300 8 2%
BB P ARK L, B A SPSS 19.0 44T TLR4 35 B 12 ¥ AN ¥4 44 va A 52, 9% 20 2%
(M, BEximfe, i, Mes) Megkik 2750, %SREAN: TLR4 XA
B ERETDABEGIEE Gmie, Evdmin, LR £ FEFEE (p<0.01);
EHFHLBHEHGREEE @, Evdmie, R £FEFE2E (p<0.01) ;

FE ARG AL 2200 2 5 3F o 2% (p<0.01) o AR E LT TLRS A&

WES|A: XRE, BILA, KHEE, F. BiDSIE TIRA BRI RBRAREDMI ] RUIBISHE,
2019, 1 (1) : 1-14.
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Analysis of TLR4 Gene Polymorphism and Tissue

Expression in Weaned Piglets
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Abstract: TLR4 gene is the main receptor for lipopolysaccharide (LPS), which connects
the body's metabolism and immune regulation. In this study, the single nucleotide
polymorphisms of exons 1 and 3 of TLR4 gene in pigs was detected by PCR-SSCP. The
results showed that there were 4 genotypes (AA, BB, AB, CC) in exon 1 of TLR4 gene in
Jinfen white pig and new Shanxi black pig, and 3 genotypes (AA, BB, AB) in exon 3. The
Chi-square test showed that the genotype distribution was not significantly difference
between Jinfen white pig and new Shanxi black pig at the polymorphic sites of TLR4
gene (p>0.05). In addition, the expression level of TLR4 gene in different tissues was
detected by RT-PCR. The results showed that TLR4 gene was expressed in every tissue
of Jinfen white pig and new Shanxi black pig respectively. SPSS 19.0 software was used to

further analyze the expression difference of TLR4 gene between four kinds of immune
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tissues (spleen, macrophage, leukocyte and lymph node) of the two pig species. The
results showed that the expression of TLR4 gene was significantly different between the
spleen of Jinfen white pig and leukocytes, macrophages, lymph nodes (p<0.01). There
were extremely significant differences in the expression between the lymph nodes and
white blood cells, macrophages, and the spleen of the new Shanxi black pig (p<0.01).
The expression difference between spleens of Jinfen white pig and new Shanxi black pig
was extremely significant (p<0.01). The experiment successfully established TLR4 gene
mutation information and tissue expression profile, which would provide basic data for
further analysis of TLR4 gene variation and breeding of disease resistance in pigs.

Key words: TLR4 gene; Jinfen white pig; New Shanxi black pig; RT-PCR; PCR-SSCP;

Polymorphism; Tissue expression
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1 BIRBE

Toll KE5Z4AK 4 (Toll like receptor 4, TLR4 ) J& Toll FE5Z4K ( TLRs ) FEWL G
Z—, SBEREET 2 (MD-2) Jh R BN A 22 [CHI R N 2 2 - BE 2
(LPS) Mz EaY (1], Re3 5UUME £ A &4 & A ik e o+
B2 (DAMPs ) ARG AR AHSC A5 (PAMPs) [ 2, 7Eshblik
PER B it R R ARG EEAME, XS PIPURRe 1 A BRI . TLR4 HE
(1 Z2 25V TR o i B B T e L ARIE [ 3 | o Huang 5% [ 4] AR
TLR4 JEPUZ VDT R GRS A A0 e S U () R B R, EASE A7
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WA ER . Fk, TLR4 FEFGOAN & rist e 280 5 T T IR IR
Z R RAME X Z B SC R TS TEMRIE . TE8E TLR2 F1 TLR4 1) 22351 K K5 981 By M
RFARFAN T LPS JRGL (1) X RGP HEFE SL g b K, TLR4 JEH 1027 f7#Y
SEOLIEIR C A B TR 2 [ R e i Seie Sy [ 5 ] o dlatiliE TER1 -
TLR10 1 MYD88 7EM 1B NI . M-S ZH 2SI B R Al 2 rh YRR 1E DU,
R TLR4 W3R AL THG 5 N ISR 8 FE PR 41 210 I Rz 240 R RN 5 S 4 i,
$EIRN TLR4 F2T-5 PIIEN ity 25 b 238 W R 1 7 ) 0 R0 S 8 o I vh % 4 LA
FHHR SR ST Ak s [ 6 | . TLR4 FERNTEEFS WA S iefa s, HLAH R
MAEWRBE T MAHEES/ER (7] o WM, ARSLIAER AP, XF
HU MG L VY 2R SE TLR4 JERANG F 1 AN 3 P47 2P 98 RAL 2338 5007,
S BB B RLEI P E 2R , S R G AT R 1 D e SR AL SR
] I PEARFE B B0l AR . DR B R 2 4255 D7 T B 2

2 MHEEFE

2.1 SCIEMARL

53 R BEAR I U F1 4 90 Sk AUHT L VG R4 48 Sk HAH ZUR R A SUREAR
0.1g (HILPEE BT e FHEHBARA ML) , & TRA 75% LR 1.5
mL BT, I 20°CIRFE . RS AN RAEE Uy IR FIRT LU PG BB AE 2% =Sk i e
g (. EVEAIAE., AgiM, keass) R ARS (. R M
Mz zg CRIBG. M), HRRSE (F. 8%, 8. 4. 8. @AW,
A8, =, bl ) WIRAERERSE (M. B E L ), 0, Jk,
WA, Belidt 26 MZHZ, Sl R ARES, T 80°CIRIF,

Trizol 1], W A LG LRSRAWRHCA PR ] ;. DL 2000 DNA Marker, 1
F A SR EVE A RS A BRA T 3 Vazyme [5G SHH &, W0 A B SO e R )
FHEABRA ]

2.2 DNA. RNA iZ2EVK cDNA &%

R /505 1 5L BB 2P R DNA, HIKTR B RGK IS

https://doi.org/10.35534/aas.0101001 www.sciscanpub.com/journals/aas
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T 20°CHRAFAE s I Trizol BRI BUB A ARG RNA, F 1.2% RIS IEAEEERL
FLDRAS I BT S IR RNA A5 ReE, JFHTE G 525 LEE T (ND2000 ) 6
RNA (VB K403, RNA fRAFT 80 CHREMRIR VKA ; I FH R il R S i $ 1
() RNA S 5658 cDNA, F 20°CAR-A74 .

2.3 St 5EK

FIH Primer 5.0 #F, 4 Gene bank /A %4 TLR4 JERFI ACTB FE A
FeaN et s 19, i R A TREORIRS A RA G, 5191E B 1
IR :

#1 SIMERR

Table 1 Primer information

SN ¥4 1B KR KE

F -TTCTCACTTCCTCTTACC
TLRA-1 R— AGACTCCTACCACATACC 58 277 bp

F -GGACTTCCCCATTGGACATCTT
TLR4=3 R-AAAGGCACCTGGTTCAATAAAG S8 244 bp

_ F-CGTGCAGGTGGTTCCTAACA — a4
R-GCTCAGGTCCAGTATCTTGACT P

F-GGACTTCGAGCAGGAGATGG .
ACTB R-GCACCGTGTTGGCGTAGAGG S7C 130bp

2.4 PCR-SSCP

PCR ¥ AR B N 10w L, Kt DNA 05 L, FTFIFESI4 025uL,
2 x Taq PCR Master Mix S L, A Z%&/K 4w L. PCR JX W 45 4. 94 °C i 78 1,
Smin; 94°C7EME, 30s; 58°CHE Mk, 45s; 72°C IEH, Imin; 35cycles; 72°C 5 iEAH
8min, PCR ¥4/ W14 129% R NG BERZ B B IKAIN, 400V FiHLYK 10min, f&
200V HLyk 16h , ARYLRAHT, HERLHEA, AR,

2.5 RT-PCR

A=K U E8E Rl ve i ) [RIA 2L 5 cDNA i Btk 4T PCR
PR PR DL =S v O B va 2R 8% ) A DU AR e 40 (8, B g
M. HARME. WKELES ) cDNA SHBAR, HEAT PCR 9785 BNAZR N 10uL,
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FEiH cDNA K 05w L, | RIFSI44% 025w L, 2 xTaq PCR Maters Mix Sp L, i
JAINAZEIK 4L, PCR W 25F: 94°C Smin; 94°C 30s; 57°C 30s; 72°C 30s;
35cycles; 72°C Smin, PCR P24 1.5% BflE SR B Sk R I 40 IEARAT,
Tanon image H/FAINAE 25 54 I B BEE, HFATAERTRIA =1 40#T

2.6 BATDM

FIH] Popgene 32 #E47 kY 3 A5 O FEAR B AL 27 23 M, B SAS 8.1 X% ¥ 4
F1 0 FIBT LU DY SR A 22 2557 s ) 8 DR B 3 A A7 25 S PEAG 36, SR SPSS 19.0
Xt TLR4 FENTE A B B F R NG DLEATT5 293 H1 ) Duncan’ s ZH LA, X
TLR4 BEPRTENE U R AT LL PG SR () 2 2R 1] (Y 2R I U BEA TS AR TG

3 #ZR5H5Hh

3.1 PCR-SSCP &M%

FH 12% B 5 DR s TR RACEEE B ASE U PR Foh 8 1) TLR4 JE R AN 7 1 97387241 ( 200V,
16h) , ZEHRWE 1 P

1 FES B LEERE PCR-SSCP 4%
Figure 1 PCR-SSCP results of Jinfen white pig and new Shanxi black pig
M 1 4 MAARL 203, 6-9, 11-19, 21 A BB #Y; 5. 10 4 AB#Y; 20, 22-24 24 CC #1,
HIP 1R HL, TLR4 FENAME T 1 A8 8 Uy R AT LU VU R R 7 e 2 254k
Kz 3 MAEAEEN AL B C A4 FERBYS005E O AAL AB. BB, CC.
FH 12% (149 5 VR I Ot PR B S DU P R A 1 TLR4 BT A1 87 3 915 745 ( 200V,
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WTIDI3HE TIRA ERDEMERBRRIE DN

16h) , 53R 2, 5 3 pis .

2 EiHH¥¥ PCR-SSCP £ R
Figure 2 PCR-SSCP results of Jinfen white pig

. 1-7. 11 5 ABAY; 8. 105 AA %Y; 9 5 BB A,

3 #LPEESRE PCR-SSCP 4R
Figure 3 PCR-SSCP results of new Shanxi black pig
e 1.2, 8BBHL; 3,4, 6,9, 11 HAB#; 5. 7, 104 AA #Y,
il 2 503 AT, AR U R RRT L SR TR S AEAE AAL AB, BB =il
FERAL, AL B WASERLEE, UL TLR4 JERAM T+ 3 FEW DR h 4 1A 2

&t
[

o

3.2 AEIET TR ERNFMUERNERBSNR DT

FIH Popgene 32 ST R RIRL 0 A U BF AR B (L2420 BT, B e 20 8 3,
Y G FH L PG 2% TLR4 LM T 1 A5 A rp 3G I 3 RS 36 (A
B, C) fl4 gL (AA, AB. BB, CC) , AP35y Fss sl ve B4 A48
PEMIEHF IR Bo 7E TLR4 SR F 3 47 AR IEAGIN 2 FpAE7 3L (A
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B) FI3 FhEEANT (AA, AB. BB) , HAE U EEMLESEOEEN D A, il
VIR RS AIIE D B x 7 IE A PER IR AE AR, U BRI LL PG R
TE TLR4 FER AN GF 1 A1 3 1A RS54 Hardy—-Weinberg SF-A ( p<0.05) -
F2 TLR4 BERESMNEF 1 ERNEMBERMEMERBHR
Table 2 Gene frequency and genotype frequency of TLR4 exon 1 in two pig

breeds

. - LR YRR FERBR )
BT BB A B ¢ x M pH

HUrEM 90 0.1556  0.0889 0.4222 0.3333 0.2000 0.4667 0.3333 68.7373 0.0000
FILVUSERE 48 0.1333 0.0667 0.4444 0.3556 0.1667 0.4778 0.3556  6.0457 0.0000

# 3 TLR4 BEESNEF 3 EFANEMPEREARINE R BRI

Table 3 Gene frequency and genotype frequency of TLR4 exon 3 in two pig

breeds
" FLPR RS FLR IR
=) PUa=A 2
il Bl AA AB BB A B x 1 pf
TS R 42 04524 02857 02619 05952 04048 7.3921  0.0066

BT 38 0.1579 0.2105 0.6316 02632 0.7368 8.5482  0.0035

3.3 FHBERAFUSERENAESEREREN

FIH Popgene 32 3R A% 13 ARG RGBT LU PG BE T TLR4 BEIRISM i+ 1 #4735
R, AR VeSS (0.9333) B FEAEAE (0.9111) &, HHr
LY R AR AR (1.0438) OB TS (1.0192) w5 MRAEAS I EEE AT A1,
FLVY RERSE y EH RaliG, EARITHURE R, X TLR4 BERAMRF 3 i#17
BAEERES T, PTLAE Y, 37 L B B 4B A 1 (0.7895 ) i T U 4 ( 0.7143 ),
BHEREMEE R, e R B RTEE (0.6749) m THTILPYESE (0.5763 )
HEesMam.

3.4 BERBERMEDM

FIHT SAS 8.1 FAFFEATE Uy A MIHT LUV BAAAE TLR4 JE D 22 735007 i Y FE K]
T3 AT B 28 SRR, AR, TEANE T 1AL ARl =2 8] B4 JE A 2 53 A
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ERARBE (RITMK 0.5498, p=0.4584>0.05) ; FEHM T 3 o7 5 4 35 K 143

MESANEE (KFHEN 2.5627, p=0.1094>0.05) .

3.5 RT-PCR %

VIR A5 31 cDNA o ER , #5149 TLR4-F, TLR4-R Fl ACTB-F,
ACTB-R 7333647 PCR 9885 F 1.5% Bie s e e kA (110 V, 30 min)

i<l 4 505 A, TLR4 FEPILERE Uy 6 5508 LU PG A% BT L Y 26 FhZH 2
Rk,

E +

BE Wk % N -

aran uof B RALNE OR/NTUE B E 4 g

wbMbﬁ%%%%%%ﬁ%%%%%%%%%ﬁ%%%ﬂﬂﬁ%
500b§
250bp
100bp
250bp
100bp

E 4 BiHBE¥ RT-PCRENER
Figure 4 RT-PCR results of Jinfen white pig

= +

Wik 3 -

angn B BRI K/NTH B/ TR B4 A

MG It B LSS B E SRR Rl e s
750bp
500bp
250bp
100bp
250bp
100bp

5 FHLFAE RT-PCR &Ml R
Figure 5 RT-PCR results of new Shanxi black pig

3.6 FPZEDMTA Duncan's ZELLRLE

AESE)

144bp
(TLR4)

130bp
(ACTB)

144bp
(TLR4)

130bp
(ACTB)

I SPSS 19.0 Bk A0 B TLR4 & RIS Uy 8 FIUHT L G 25 v DU A 22 41
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2L (1, B, Agiie. s RIpFRIk2E .
T4 BENBEAESNRESELRER

Table 4 Variance analysis and multiple comparison results of Jinfen white pig

e Duncan (D) 3R
441 S 3
4 SHME b2 Fi& p1H 20.05 0.0l
[ 1.0744 0.1174 a A
EELL! 0.6911 0.1537 b B
5 I 240 i 0.5412 0.0909 212022 0.0001 be BC
W 0.3708 0.0652 c C
=5 HMUARBAZESWREEILEER
Table 5 Variance analysis and multiple comparison results of new Shanxi black
pig
o Duncan (D) F3¢
ZH S5 T
2 T FrifE2E F1i p1H 20,05 001
L IR 40 i 0.5706 0.0713 a A
EE! 0.5686 0.0448 a A
i 0.4742 0.0315 162211 0.0013 b A
WRELZE 0.3325 0.0393 c B

HARIRE FRFRZFWEE (p<0.01) , RR/INEFRHEREZREE (p<0.05) ,

MRS FREsAR NG PR RRZERRBE (p>0.05) .

M4 4. 5 A1, TLR4 FEPITEE Uy RE RO NS 40 . ELVR A . k45,
PN SRS T S B 2R (p<0.01) 5 7EHT L PG S AWK 25 15 P 40
EREANAE ., I 20 225 (p<0.01) , W5 A4, Bk 2 5 R
(0.01<p<0.05) .

3.7 JMIIHEART KIS

K FH SPSS 19.0 #4:%F TLR4 & RITES ¥y 13 18T LU 7o SRR A ] G 5 2H 4 )
ARG AT I ST REAS T AG LR
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. 11 .
1.40 O A
A mEE IRy
120 T
100 4 [ ]
. 0.80 a
a a
= 060 B T
e 1 a
0.40
0.20
0.00 .
gL S ol 40 it R

6 EHAESIFUABEMIERTRIGER
Figure 6 T-test results of Jinfen white pig and new Shanxi black pig
FARKREFEHFREZFHREE (p<0.01) , HEVNEFEHFIREFAEE (p>0.05) .
111 6 AT, TLR4 BELATEEF iy P18 550 LU 04 A A NLZE ) A ik 25 S
WE (7=8.611, p=0.00102<0.01) , FEEWEAML ( 7=0.397, p=0.68273>0.05) .
H4ML (7=1.324, p=0.25578>0.05) . WkEL45 (7=0.824, p=0.43241>0.05) HZ
[ RIRZE AR

4 iessR

F = PR 7 1 R 2 B L9 R BREE —, TR AATIXS T4 IR 7 i i s oK
ARG, AFZ AR B > W R A 5% BT 1A I 1) e ™ MR (Y [ R, 45 50
PR T T R AU . R AR BIH R Y R S R R AN R R 0 B B
FaPERE SOk B E 2L, TFIRYUE B P TAEXT T MB AL AR T I 2 R 5 X0 1 41K
PIEA T ERMNE L. TLR4 SEFTEAFHUR Rt ds, IR IRREY R
RENMARIEEE/EM, it RT-PCR BRI TLR4 SERAE WA G R I ik
ZSAEIL, AR RERA NP R IR . XTHE Liu %5 [ 8 | ZEFET
F I X Wi AFH TLR4 A5 56 5 5 RIHAFTE F18 T 25 A X R LI ER, Al
TLR4 {755 0 M FE R AR BT A e e 4 B M T 4120 59 ik, AR bk 4 i 2
IR . KW TLR4 FENTE e i b R AR EZAE . S8, MG RITE
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[FIFIZH L A RIAA 225, RIFETEAR RIS i 3RaB WA DO, AR AN R 41
UP L AR ) FB N, TLR2 SEHZEAS R 8L i) 25 5 3R 50/ S T
A A5 2H 2V R S A TR B AR BL R AN IR O, FE IR — 8 Rl A [ 2 2]
Rk BN FEEZES, WTRESAFAL AP DIREAHIE N . Yang % [ 9]
WFoE L, TLR4 FERAENERERE 00 KT AR A i) 3Rk 1 L i i 2 s, 3R
TLR4 AT 0 JRE SN, SR AN AR DG o ZEAR TR 5256 v AR A BB/,
PREIEH, BTSSR R TLR4 JEIFERRIT A SUh ) ik Ak, ik,
AT LAK TLR4 FEPRA T 0 A N5 AE R 9 OC R B HE— e uE . {2 TLR4 SEA
HA A=A 0Re, HSEPREFHPLHIE 7 S AT 2 RIS

SHAh, BN TLR4 B2 22 A5 PR R AT LA 505 o SR L T AR 1 A b
iCo XUBESE [ 10 | SRH] PCR-SSCP J7i, Al 7 Audm s . 3 4 [ Fh Al
10 A Hh FE 7 FhAE N 1Y 893 NEEAS TLR4 A1 1 e 250, A6
ME] 3 AR, 6 PR, AR IE SO AT 6 F (AAL BB, CC. AB,
AC. BC) , KM A 380 (BB, CC. BC) , KB MAwRZETAH 2 F (CC.
BC) , MBS R 10 b bR F SAGINE] 1 A (CC) , UEBHE TLR4 KL Ah
B VR EARSE; S5 E R RS | JERE FRAE TLRA SERAM R 7 | I 28540
ZFMBE (p<0.01) o EARSZI T, H ¥y FRFURNILPE R TLRe KEIH 51 2
T 1 keI g) 3 ML (AL B, C) F14 FHILRAL (AA, AB, BB, CC),
PRI A A AR, 24 B AR, ELPINERIE TLR4 SN AN G T 1 b HA
FEECRAFIE, Z2AMEEUR, g -Rorkask:, RUTMAERIE TLRe BN 2345
PSRRI R AR (p>0.05) o JAUE [ 11 | SR H PCR-SSCP Jrik, %
MELLSE . WTHERE . R . K BRI 5 5 A RIALT] 203 S840 TLR4 5
KA F 3 (LT T 2800, SRR, S IsEE AR, FE
I BB BUSL AR KT 90%, (HIARKIMHE AA B, 7EASLR S, HirE
AA FRIEEPIBAR (0.4524) KT BB &L (0.2619) ;3 71176 BB AA TRUBE g R
(0.1579 ) /T BB 24 (0.6316 ) , i X Ae 55 n] BERY B A2 N T ) Bt R,
SEH B AP EFMC. S350, B R RUET LT 2SS TE TLR4 FEH
(585 3 A FA I ARFF A Hardy-Weinberg ( p<0.05) S, B R S i J5 A
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A RESE VORI, W 4E T A MM ECE R Mg, S ECHEER R R R, S
N TAEBERPITERE A B AT B2 S EOXFEE A . XFLLATE, ¥ F6 AR L
VO RS LA LR . BTSSR . KA RIS s B R EE Bum , 2854
E$§,‘%%ﬁ%%gﬁﬁxg?%m@%ﬁp%%%%ﬁ%%ﬁﬁ%ﬁ%ﬁo
ARSI PR A SN, T B — 2 IO U R R L7 2R A
FEAR, TR ASIHT TLR4 HE K78 5 6513 R R LU PG SR I & R 5

AR ST 7E DNA ZKSF-H1 mRNA ZKF- B X5y P38 VT LL 7S 2R A% TLR4 ik
EETE, WA T T TLR4 FERANEF 1 il 3 BB R A TE, e THIE
PRIASAE A REFI A B o3 AR, IR T TLR4 FEPITE 13 E 8 AR L PG R8s [
Tl 0 AN [ ZH 2R RS TR A TR ZH 4 rh B 3RaA 25 S B 0, A LA X3 0y 1 4 R
B L PG SRR PO B AN T E LA A BRI A DL TR R Y A
YR RIE

B &6 H

WP B FER IR A Y B (FSKSC) 5 K4 6135 )k I k15 5
(DC2018137) »

&% 3K
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