BHCEE AR 2015.46(4) :657-664

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2015. 04. 021

¥ MyD88 EFETHEHIERS MBI E.
REEENRIRITM

R LLEM FE AR RERLREA B
Q.M KZ IR S HAREB LR B I REET S T RITESLRE. M 225009;
2. M R 2E BB M 225009)

M OE: BEESLE T 88 (MyD88) fEy TLRs/IL-1R {5538 B rb 51 %2 14 $2 3k 2R 1, 7 G 5 L 2 L B 20 o i
LR AEE BOE 18 J 5 1 RNA TR R R MyD88 & KT 8K 1 5 /8 b e 4l i Sy B 11 51 & s 18
PR HLHI BT S A s, ek 4 DS MyD8S JE D B shRNA FiR A FI 1 4> MyD88 #: [N & & B
A3 1 S 2 't E B PCR J7 146 % 8 BRI SR 56 YL 293 4H s My D88 Kk R % 5K F- , i ¥t 445 T4 4% My D88 kAl
SRR I shRNA Rk 8004 8 F AL 2% mi 8 s # 3K, I+ 8 ar My D88 3 [H Fa 58 DLER I 3/ i b e A0, fe 2%
LIRS MyD88 3 [A [ Bk 2k 2 ik 5] 69. 3% (/Mg b Bz 41 . 7% $1 3 R T R /0 A A BEoR . My D88 3 M A% 52 UL 7
1% & Bz 40 B 0 4K A5, S 5% 0 s TR A W BT B AR 9 TLRs/TL-1R 15 558 B8 1F I LR AR 90 32428 T 58 S M8
KR M MyD88 S s L TR ;18 9% 7 2k A

th & 4y 2K 2 :S852. 2 MEARERG A XEHS: 0366-6964(2015)04-0657-08

Construction and Packaging of Recombinant Lentivirus Interference Vector Specific to
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Abstract: Myeloid differentiation factor 88 (MyD88),an important adaptor protein in TLRs/IL-
1R signaling pathways,plays an important role in immune response and disease prevention. This
study intends to obtain pig small intestinal epithelial cells in which MyD88 gene is silent mediated
by lentiviru,as an effective model for analyzing molecular mechanism of intestinal disease caused
by pathogenic bacteria. In this study,four plasmid expression vectors were constructed, which co-
ded shRNAs against pig MyD88 gene,and the over-expression vector coding MyD88 gene was al-
so constructed. By the method of real-time fluorescent quantitative PCR, the level of MyD88 gene
in the cotransfected 293 cells was detected. The highest efficiency vector was adopted and pack-
aged into lentiviral vector to obtain pig small intestinal epithelial cells with silent MyD88 gene.
The IPEC-]2 cell was obtained in which the MyD88 mRNA expression was reduced by 69. 3%,

meeting the requirement for gene function analysis. The obtained pig intestinal epithelial cell with
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stable MyD88 gene silencing provides important material for mechanism research of TLRs/IL-1R

signal pathway caused by pathogenic microorganisms in pig intestines.

Key words: pig; MyD88 gene;gene silencing;lentiviral vector

BE 4L 7 88 (myeloid differentiation pro-
tein 88, MyD88) & TLRs/IL-1R (Toll-like recep-
tors /interleukin-1 receptor) {5 5 il Jf% rp & 2 fY 4=
Sk HAS T — b 0 SRy AT R L
N 3 (38 T- 454438 (death domain,DD) Fl C %Y
TIR 45 # # ( Toll/interleukin-1 receptor do-
main)", H TIR 45#4 5 TLRs #1 IL-1R () TIR
ZER 2S5 %% IRAK-1/4 (interleukin receptor
associated kinase) 1 TRAF-6 (TNF receptor asso-
ciated factor 6), fx & it NF-«B (nuclear factor
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FH# A& pcDNA™6. 2-GW/EmGFP-miR , pMD-
18T, pcDNA3. 1 (+), pDONR 221, plLenti6. 3/ V5-
DEST 2 {4 | 2 & #4 2 1 7] & BLOCK-T™ Pol 11
miR RNAi Expression Vector Kit with EmGFP,
Packaging Mix. T4 DNA % 15 [ . 15 4 FF 5 6L 32 3L
R & I TR 2000, Trizol 34 A Invitrogen 2\ )
(EHED; % 18 F @ KA E (Escherichia coli)
DH5¢ 1A 525 % 4 77 . IPEC-J2 /N b B2 40 i &
H 38 [ 52 &7 ¥ J W R 2% S8 5 i 4F 1l 7 . DMEM Al
Opti-MEM 1 32 3£ ¥ Il [ Gibeo 23 7 (3£ )
SYBR premix ExTaq W H TaKaRa /A& (FpE, X
),

1.2 5|t REFEINEK

MR A MyD88 e [H 4 it )7 4] (NM_001099923. 1)
Wit 4 X MyD88 JE ] T 3t 81 s e 41 15
L2 1511 MyD88 4ifih X i f& PCR 5147, L3k 25
Wit St 5 e & PCR 514, W3 3,

1.3 FTiHFHEHE

¥4 HUF 91 Oligo DNA 7471 3 4o iR Kk 4k 22
se A pcDNAG6. 2-GW/EmGFP &, Hka T
¥ 5 % Oligo 4% [ B Kk A WUEE . 1E 445 5 pl
(100 pmol « L") i K il (10X) 2 pL. BUZ
K 8 pL, EF 95 Chn# 5 min, X5 ik B = A &
WA 20 min, B W EE, 4 L BHE DNA (10
nmol « L™"), 2 pL pcDNA6. 2-GW/EmGFP (100
ng * pL7"),1 pL T4 DNA #4# (1 U+ L7 .4
pL FEREE R (50,9 pL WUZE K, % % B2 kb 11
30 min, 77 Y 3 B 5% A6 32 A 40 il DHS ol A
B KOLFF 2 1A B FR AR L PR 2 A A e B R
I HEATI T B UE . 20 W 56 5 3% 2 1 JE L
Pt 1o 40 P R A%
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&1 shRNA EEH§E DNA K7l
Table 1 The single-strand DNA sequence of shRNAs

£ F% Name oligo J§%1 (5'-3") Sequence of the oligo (5'-3")

1F TGCTGtteggeagtectettcaatgcGTTTTGGCCACTGACTGACgcattgaaggactgecgaa
1R CCTGtteggceagtecttcaatgcGTCAGTCAGTGGCCAAAACgcattgaagaggactgecgaaC
2F TGCTGaagggatgetgetatctacagGTTTTGGCCACTGACTGACctgtagatcageatecctt
2R CCTGaagggatgctgatctacagGTCAGTCAGTGGCCAAAACctgtagatagcageateecttC
3F TGCTGatcteggtcagacacacataaGTTTTGGCCACTGACTGACttatgtgtctgaccgagat
3R CCTGatcteggtcagacacataaGTCAGTCAGTGGCCAAAACttatgtgtgtctgaccgagatC
4F TGCTGtaacagggatcagtegtttctGTTTTGGCCACTGACTGACagaaacgagatceetgtta
4R CCTGtaacagggatetegtttctGTCAGTCAGTGGCCAAAACagaaacgactgatecctgttaC
N-F TGCTGaaatgtactgegegtggagacGTTTTGGCCACTGACTGACgtctccacgcagtacattt
N-R CCTGaaatgtactgegtggagacGTCAGTCAGTGGCCAAAACgtctecacgegeagtacatttC

FHATR I 5T ABEIAL AL /NG 585 20 T4 51 OB 81 T R ZER 23 loop J3 51

The italic is the introduced enzyme loci, the lowercase is the interference sequence and complementary sequence,and underline

represents the loop sequence

*2 MyDs8 HiGX [ PCR 5|4
Table 2 The PCR primers for coding area of MyD88 gene

ST RRIT A (5'-3")

Nucleotide sequence

514 45 R

Name of the primer L
of the primer (5°-3")

MyD88-F CCATGGCTGCAGGAGGC

MyD88-R GCAGTTCAGGGCAGGGATAG

®3 MW MyD88 #RAKTEH LA KK EE PCR 31 #
Table 3 The Real-time PCR primers for transcription of MyD88

gene

ST IR T 51 (5'-3D)

Nucleotide sequence

519 4 B

Name of the primer ) .
of the primer (5'-3")

MyD88-F GTGCCGTCGGATGGTAGT
MyD88-R CAGTGATGAACCGCAGGAT
GAPDH-F GAAGGTCGGAGTCAACGGATT
GAPDH-R CGCTCCTGGAAGATGGTGAT

1.4 RixFHEHE

MyD88 B [H sifE A pMD-18T # 44, Il J7 5 HiF
A IE# )G BamH 1 /EcoR 1 % 1 1.5 L 10X
buffer,5 L TA 3 [ ik, 38 pL WK K,37 CJiff

Y] 2 h, pcDNA3. 1) ki k47 A IR g 1) b 2R , 350
FOREE IS L Uk I Il WR s B0 1 B B BE . FH T4 DNA
R % A M) e B 5 A, 0.5 p T4 DNA %
PERGE.2 pL U B, 1 L R 3R, 1 L SR
M (10X).5.5 pl WK FiRER 2 h, %
PR AL S A DHS e NS RN HE R
M b BRI 2 A BR e B 5 TR L O 0E AT 0 Y 5 E .
250 7 56 0E % 4 e 9 e O ) AR W S 4 TR Rl R
afi B kLA H
1.5 HRELERTHBAERIE

W P AR AR 0 e R 8 A L Y HEK293 4
i B 7 G S 1 v 7 8 G = A
7SALAH DMEM (10 % i 4 13O B3 5% HEK293 4
L 5 3 A 80 Vo A AT I HEAT R Y s FHC I T Opti-
MEM % ¥E4i e 2 ¥, A 1. 5 mL Opti-MEM; 4}
B 250 pl. Opti-MEM #i B 4 A>T 40 Bk R A [
PEXT B ITRAS 3 pg  BBRIEAIE S MA 1 pg mRIE
kLA s ] 250 L Opti-MEM # 8 10 L Jg {4
2000 550 R ERIRS) IR A 5 mins ¥ B B AR R
WA ZRCE 20 ming ¥ 44 500 pL 55T
-k 52 A 12 12 i A B & A0 B AL R R IR AT
A ESE 3 fL, 37 C.5% M CO, 5346 &
F2 6 h JG A T P4 R 0 B IR A 2L R AR K
ML F BN DL

N M I B B Y 48 h T, SR ICE RNA, #& M
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TaKaRa 187 & 1356 W1 #F 17 52 i 2¢O % it PCR, A5 )
AR H B T O TIRACE R 12720,
1.6 BREHEEERBENE

M Gateway 21 £ ARG P 12 T P ROR % 4
F1%) 2814 T 2H o A 20 o 1 A4 IR R 293 4 Jifg
PEAT 1S 0 3 1 60 25 5 5 0 B JEUIRO M 4 O 00 7€ 5 B T
;-8

Eag | £V Al b ¥ 410 Ok , 20 Ak Wi 45 1 11 7
Y. @ik BP 5 R Gk T 407 51 #2403 pDONR
221 Mk Ak E A LR ARG TP H EAH
# pLenti6. 3/V5-DEST ik, %% fb kB 5e b il
J¥ 1E 1) 5 41 5 ORE v B iy 44 O pLenti-MyD88-shR-
NA, BEAT R i B W % Il 4 Bk

9 pg Packaging Mix (pLP1, pLP2, pLP/VS-
VG) #1 3 pug pLenti-MyDS8-shRNA Fikifii A 1. 5
mL Opti-MEM, i 36 L g JFifAk 2000 A 1.5 mL
Opti-MEM, Z i # & 5 min, 25 M H RS, 2k
A 20 min, 293T 41ffL A9 10 em B FR A% 5 mL
Opti-MEM. ¥ 3 mL iR SN A FR L. 37 °C,
5% CO, s A P 597 .6 h J5# DMEM (10% i
AT SRR IR . 48 h G IEMM R L.
3000 r « min B0 10 min, £ B 40 M A, 3
0. 45 o HUE 28 8 5 5 95 9 BORAE 50 000 ¢ T 4B
BB 2 h, BBR I HET opti-MEM Hi M.

il % 8 pg + mL ' Polybrene, 2% FBS {
DMEM 15 F5 9 - % 10 7545 B2 7 B o 75 9 B 06 4%
B 100 pL iMARE 24 293 T 40 ity 96 fLHe . 45 16
JE3AEE S, 24 h 5. AE7O6 B T WAL
RSO A0 I SR L R T T 45 L T R IR SOG4
i AT 2 B0 A AL b 0 T TR
1.7 REGRELE NG LEAM

B 1X10°TU « mL ' pLenti-MyD88-
ShRNA J% [ FE X BRA B 10 L. 43 5000 A S8 502k
K IPECJ2 4] 12 fL AR . 24 h J5 WA 5L 1
B, JF T 36 h AR B RNAG K I MyD8S8 A XJ 4% 5
MO0 IR TR,

2 & R
2.1 HkwE

3 o 0 I B BT 0 A T 0 R e 2 3
PHERIER R 4 DT 1A B BORL 84, 43531
i 4 N pcDNAG. 2-GW/EmGFP-shRNA-1, peD-

NA6. 2-GW/EmGFP-shRNA-2, pcDNA6. 2-GW/
EmGFP-shRNA-3, pcDNA6. 2-GW/EmGFP-shR-
NA-4, pcDNA6. 2-GW/EmGFP-shRNA-NC, ] ¥
% DL I 15 A B 1A~ MyD88 i R B HAK, fir &4 0
pcDNA3. 1-MyD88,
2.2 FHMERIE

TR S s A IR A L 293 20 M,
SIS E A I My D88 Bk PR B K -, i ] 2
AL 1S TP AARAL B 293 41 3 MyD88 %
PR B K728 0. 36, T4 A3y 0. 64, B peD-
NA6. 2-GW/EmGFP-shRNA-1 F #t % % & &, [
T8 R
2.3 ERSREENE

i B ARAR NG 95 1 2K pLenti-MyD88-shRNA
YL 293 AL, 24 h )5 90 WA T W53 4 (4
G WL IR 3P 16 B A0 2 B2 o n] T B TR WO K
WA b3,

s T VROMR FE AR B S5 R T 9 9 V6 2 A D, pLenti-
MyD88-shRNA 4 7 kL B Y 4N il 24 h J5 & LY
FEIE NG L UL 3, T A~E [y 4 B4y B A Wk 45
R R R 2X107°,2X107",2X1077,2X 107",
2X10°7 B A BEAL Y TR B R 2 £ 58
O B4 A A 358 B T 6 2 12 i 5 UKL R 8 S 00T 4 Y
AR IR 5 HL gL A H ¢ 60,2 16 200 L 1) 4 i i 7 W
Tofs 5 W 85 7L A 5 I A B0 2 S+ i U R A0 ) I A
T B HE RGP L T L E AL BEAL SR B 2 TR
LRGN M ATHIE R E (TU « mL™ D 1y it5,
o BT BE IR Xy < oF 88 B L SO A I A K/ e
TR, (30+32+37)/3/(2X1077) =1.65X
10° TU « mL ", 3200 B2 7K P35 3 1 20 M Jk e i 2
Ko Opti-MEM ¥5 33 W8 12 95 75 W B 221 X
10° TU » mL ', 340 3542 F —80 C,
2.4 THESHAXE /NG KM MyD88 &

pLenti-MyD88-shRNA & %5 B i ki & B Ye
IPEC-J2 4ififs 24 h 5 W9 AR B & 4 W] I8 25
HEFRIR B R BE S T T MyD88 Ji [F 4 3k 7K ~F- 46
AT 48 8 4 A, B B 5 AT A, pLenti-
MyD88-shRNA ¥ & i ki X} IPEC-J2 1) MyD88 St
TR N 69. 3%, 5 T P&k 3 0 1k 45 58 A
U, AT MyD88 JE R 7E iz b e 240 A v 5 95 AR 5%
DRe s .

eml !,



) s PSR MyDSS 3 R T4 T 408 05 1 0 0 M 0 4 R SR M 661

TGCTGTTC GGCAGTCCTCTTCAATGCOTTTTGGC CACTGACTGACGCATTGAAGGACTGCC GAA

TGCTGAAGGGATGC TOGCTAT CTACAGGTTTTGOGC CAC TCGACTGACCTGTAGATCAGCATCCCTT

e

TGCTGATCTCGOTC AGACACACATAAGTTTTGGOGC CACTGAC TGACTTATGTGTCTGAC CGAGAT

b

|
I
TOGCTOGTAACAGGGATCAGTCGTTTC TGTTTTGGOC CAC TGAC TGAC AGAAACGAGATCCCTGTTA

ORI o
gttt

TGCTGAAATGTACTGOGCGCGTGGAGACGTTTTGGCCAC TG ACTGACGTC TCCACGCAGTACATTT

©
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1~ 4. pcDNA6. 2-GW/EmGFP-shRNA-1, pcDNA6. 2-GW/EmGFP-shRNA-2, pcDNAG6. 2-GW/EmGFP-shRNA-3,
pcDNAG. 2-GW/EmGFP-shRNA-4; NC. pcDNA6. 2-GW/EmGFP-shRNA-NC, T & [q]

1-4. pcDNA6. 2-GW/EmGFP-shRNA-1, pcDNA6. 2-GW/EmGFP-shRNA-2, pcDNA6. 2-GW/EmGFP-shRNA-3,
pcDNAG6. 2-GW/EmGFP-shRNA-4; NC. pcDNA6. 2-GW/EmGFP-shRNA-NC. The same as below
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Fig. 1 The sequencing results of interference vectors

B T4 % Interference efficiency

1.2 -
MyD8SHIXI 5% 53 /K Relative transcription level of MyD88
L
é 10 i \1: 'C:'{:.li G:‘(:‘ :‘!ﬂ:.{, {’1"‘
% 08 L \ 4’{:‘( ‘21‘? =‘<=‘1’ {ki"‘
Tl S 5 5 O % I =2
E o6l \ e e Iﬁ: S
- \ et [e7s \ el
300 \ NN
o \ . RN LR B
NC 1 2 3 4

NC Hl T~4 U BAPERN 4 A>T 38 Bk 8RR 5 5 2k R SR e 293 240 i 4b 7
NC and 1-4,in turn,represent the 293 cells cotransfected by four interference vectors and the negative plasmid vector

respectively together with MyD88 over-expression vector
B2 ZIHXXE=RN MyD88 EE mRNA #HERKERFHYAERSN
Fig.2 The mRNA level of MyD88 gene and the interference efficiency detected by Real-time PCR

KRS A T W& NF-«B #  4 E B B i 5 . 7E
W 2 385 A A5 R 5 SR AE 98 1L 51 A W 3 S AE A J3
MyD88 J2F % TLRs/IL-1R = 2@ i h—4  Rch BARZMER" . M. Loiarro 455 it &
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P A 2 JLEL Ut 24 h 53 WABR AN AR (100X 5 A~E. I A MR 48995 55 W i 43 31 2 2>X107°,2X 107", 2X 1077,
2X10°.2X10 " « mL ' (40X)
P. The photo of lentivirus package by the fluorescence microscope 24 hours after cotransfection (100 X) ; A-E. Dis-

posed respectively with 2X107%,2X10*,2X10°,2X10 %,2X 107 « mL™' concentrated virus (40X)

B3 mEEKEmRESHE®RN(24 h)

Fig.3 The lentivirus package and virus titer testing

E 4 pLenti-MyD88-shRNA §% 55 B i 12 4 IPEC-J2 4 24 h % 35 (400X )
Fig. 4 The fluorescent image of IPEC-J2 cell infected by pLenti-MyD88-shRNA virus after 24 hours (400X )

i MyD88 [ TIR 4544 38k 1) 22 KA 100 9 i 2l 1
Pt MyD88 {1 — B ARALAE I o 3l 0w K M 1
T 2 S R N 1 R (LPS) 55 s 3 % 1 &
AL TLR4 2] LPS iy EEZ K, TLR4 55
1 % 2 MyD88 K Al MyD88 JF 4 i ik 12
&5 3T MyD88 JE [N 9 ) g 20 A B T i B 2
Tk R AT T 5| DT 40 A 8 T Y R K i 1) 5 L
il o

W5 # W], My D88 K P BB /) B B XS LPS

S T PE | T B AR RS ARAE VR I LPS J5 K 43 S
ToH, Rl MyDS88 [ it 33k B T B B KA
AT AE MyD88 3 PR 28 A8 (4 v AR W . A7 BF 5
=B MyD88 £ LPS if5 T 1y STAT3 # i 1k fl
SOCS3 ik 2 ke 2] g & A /E . B &3
MyD88 fif f /Iy B AT LR HT LPS Jir 512 i & #ic A
PR AN B4 Ty B 5T 2R ) MyD88 Bl 4 i
BN BRI Ry Bt

Bl 5 57 T AW HR I KR, 25 P 3 R i B R
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® T &K Interference efficiency

1.2 -
& MyD8SHIXT 4% /K F-Relative
T transription level of MyD88
1.0 +
< < 4
- :-{?{?1:-
g ){}{}1>
% 0.8 - Pttt
2 L,
< LK
= 0.6 | \ :1:4:-::1
i )::'::':)
% 0 O
:13% Pl
s
0 %\\"\ 1 }\Rﬂ:\ ]
NC T4 RNA

5 pLenti-MyD88-shRNA ¥ & i #I xf IPEC-J2 44 il
MyDS88 £ H FH 2 R
Fig.5 The interference efficiency of pLenti-MyD88-shR-
NA virus inhibiting MyD88 gene in IPEC-J2 cell

N JH T R T RE 23 A H oL A8 i B AR R
JFH T %% 5 R A0 0 L TR s 3h 3 A A B 0 . T
MyD88 & [K Ty fig i BF 5% J7 s 3 B 5 56 TR il B ¢
ARRATHE P e 2 B 5 A8 AN A, 43 b AR A 5 i i o
YER . P AR e T MyD88 1 {5 5 1 % 1
HlT S (5 S AL i R R AR AR R H
HE A 0 HE S D) RE L B2 A RE 43 B MyDS88 3 3k /K -
225 T R B S e 284K . T RNAT R (RNA
interference) g 7E — & 7K - b e BR #0359 3R 3k,
N HE H A ) 2R 3k 7K SF- T BE 23 Fr 42 At mT RE . 7 1 55 JE
WA GRN R A & J¢ RNA I 5 3 T 40 20 1A &
YU H ARG D7 A0 M 25 2R R B GRN IR 3% 5K 1 [
IR T8 % 2 1E % BT 1 i I 0 L o3 AT 5 DA L R AR 45
TSR 5 A shRNA T 405 RBP4 FE N k31
RBP4 J [R] A, 3 25 400 4] 545 w7 14 B 017 48 1l B 2 A £
PERYS . sk RNAT HAR I 8 H T o % L & A
FPEIR MR IT F o A UL R HROR GF A X
MyD88 J K B i I N LA MOBUEE siRNA 73+, 1
T Y 4% A0 JA i B 58 IR 40 L My D88 Kk [ i) &
BN T A B siRNA A 9 JR BR 72 F A fig 52
I R R A R D AR TR L 8 1 A Y T R B
#) HE S B AR U shRNA 5 2505 i ik . WA T
B B A8 TR BB L PR ORI AR O B 1
MyD88 J: R Bt I M i 1 4 A>T 41 shRNA
FEIR B B G T RO O g R 4 A
T4t A 2 B X MyDS88 R 2 i 3 i T 1F
FH S ABER AN [R) 3 A 9 7 290 38 90 L0 AN [R] A DE BRI

Horp 15 TR VTR BOR fem . W DR I
£ 20 J N T AR AT T A R TR B T 1B R R . Gl
R4 IPEC-J2 41l &, UL R R 4550 7020, RE AR )
I AR E DB My D88 JFE R /N 1 B 40 it & 11 2t
7 R 3 PR ) R S I A 0

Y% F MyD88 7E TLRs/IL-1R {55 3 i# & # 1
AR A 90 R D) A A ke T R A T
MyD88 K& P 4 44 , 15 21 B4 1) 4= 4 T e 4k
LIS MyD88 3t [N B i UL IR A 5 W b
Y, i MyD88 K TLRs/IL-1R 1% 5 i 75 5% W%
T SR W IR T 5| S T R AR B g 4 A AL
WHFEBEE 1 ALl
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