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[fB=] H8Y - ¥ TIFFEGPE T 3 (interferon regulator factor 3, IRF3) 5§ % 3¢ RNA (short hairpin RNA, shRNA) Ji#5aE, -
581% 9 s X IR 2 B (lipopolysaccharide, LPS) Hill#i% S Raw264.7 4 ifni% P 115 % Z AR HISC B0 1 45 A % 1 1 (interleukin-1 receptor
associated kinase 1 binding protein 1, Iraklbpl) FikH)Emi, FiE - IRF3 shRNA s 53 W AE A RY 293 T (HEK293T) #fJifs vp it
1, H2RH TCID 50 305 i . Raw 264.7 4HbeHLs Ay 4 4, 1 MR (—) LPS (—), 24 A% e (—) LPS (+), 3
4 hMmdE (+) LPS (=), 4445 eE (+) LPS (+), 40/l [RF3 SEPRI K0 R A real-time PCR J5 kA& M ; 4% IRF3 K& Iraklbpl #)
F#i5% N Western blotting 77 48, 458 - iy WaRp B 8 & 2.2X 10" PFU/mL, #%f MOI 2 300, LPS #ll# )5 Raw 264.7 4
ML IRF3 mRNA B3f B W1 34m, 8% ) IRF3 2 [ & Irak1bpl kWi W34 IRF3 shRNA i ae i i 5, 4HAEX) IRF3 mRNA
HOZH B 30 K LPS Hilii% S TRF3 mRNA FUE A 2 15 R s B R 2 40, (HRBICR 25 T IRF3 2 1 8% A 4L a1k 3 3 JC W S 3 i
IRF3 shRNA B 5 b FH ek 4 8 S LPS B3 4% N Traklbpl KB IHTEHm, 4518 - IRF3 shRNA Ji 95 7 RE 1% A7 20l LPS i
WA SR IRF3 f0RIK, (HIFA2m R A Iraklbpl Bk,
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Effects of IRF3 knockdown on the nuclear expression of Irakibp1 protein in LPS-stimulated Raw 264.7
cells
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[Abstract] Objective - To amplify the interferon regulator factor 3 (IRF3) short hairpin RNA (shRNA) virus and investigate the effect of the virus on
the nuclear expression of Irak1bpl protein in lipopolysaccharide (LPS)-stimulated Raw 264.7 cells. Methods + Adenovirus was amplified in HEK293T
cells and the virus titer was detected by TCID 50 assay. The Raw 264.7 cells were randomly divided into four groups including adenovirus (—) LPS (—)
group, adenovirus (—) LPS (+) group, adenovirus (+) LPS (—) group and adenovirus (+) LPS (+) group. The expression of intracellular /RFF3 mRNA was
detected by real-time PCR, and the nuclear expression of IRF3 and Iraklbpl protein were detected by Western blotting. Results - The titer of adenovirus
was 2.2x10" PFU/mL and the best MOI was 300. The expression of JRF3 mRNA and nuclear IRF3 protein in LPS-stimulated Raw 264.7 cells were
significantly higher than those of the control group. The cellular constitutive expression of IRF3 at mRNA level and the LPS-induced expression of
IRF3 were significantly inhibited after transfection of Raw 264.7 cells with adenovirus strains carrying IRF3 shRNA. However, the nuclear constitutive
expression of IRF3 protein was not affected by IRF3 shRNA in the unstimulated state. The expression of nuclear Irak1bp1 protein was significantly higher
than that of the control group. The nuclear constitutive expression and the LPS-induced expression of Irak1bpl protein were not affected by IRF3 shRNA.
Conclusion - Transfection of LPS-stimulated Raw 264.7 cells with adenovirus strains carrying IRF3 shRNA could effectively inhibit the expression of
IRF3, but not affect the nuclear expression of Irak1bp1 protein.

[Key words] interferon regulator factor 3; short hairpin RNA ; interleukin-1 receptor associated kinase 1 binding protein 1 (Irak1bp1); lipopolysaccharide (LPS)
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regulator factor 3, IRF3) K H T T #HK ik, IRF3
ZTHEWNTHEFREK G, IRF3 G051 A4IRZEN
WS I MFPE (W IFN-B) MiEfekibs, RIEBA
PUR T RPN G s AT BoR IRF3 [0 xt
MyD88 ff i {7 =it it H 19 99 I Bl e e (R AT, (B
S AR AL TE AN WIRA . FAT VAT TR TP B 5 x4 TRF3
PEAT R SE R B 5T 7 HU I 95 IRF3 % TNF-a, IL-1B %
FAE R A B e HAT IRV E T, B HAR S i1 E AR
I W NF-kB p6S AAZSK SLBLI, 1997 5% A 5
i 1 454 % 19 1 (interleukin-1 receptor associated kinase 1
binding protein 1, Iraklbpl) A&IT4E % BLHY—Fh NF-xB [F
A5 & H, Traklbpl $f Trak1 2 [ BERR AL J5 (i 58
S I E LS TR R AN, E NS & NF-«B
p65 A E M4 SR AR g I RE ) M A AL ERFR,
FRATTHE DU TRF3 W] E 5@ 1o 2 F Traklbpl A K%, i if 5 5
p6S [ RiE M, IEHERIE R IR 5o, ARIELA
HE, FATILEAS T FR R P i S T AT
Jaw, Af IRF3 BEF7 A6 Rk, BFoT IRF3 6 /NI s
EVEAAE (Raw 264.7 4) Iraklbpl ik ke 5 AR SZ,
Al W] IRF3 % B 40 L 5% AE A% 5 % A 5E 0, A H ok 47
Tt TRF3 75 S SO F 55 PR v R 2800, 3 Ak A

1 HHSHE

L1 %G e

Raw 264.7 il )z HEK293T 4iifg (rp EIFHERE FifEh
ffafE), DMEM B 50 1640 5 5k ( RiliHi5Aw),
641 (fetal bovine serum, FBS) (2£[E Gibeo 2 H]),
e ¥% (3 Sigma 24 H]), TRIzol %1 (Z[H Invitrogen
7)), PCRAHGIAF (H A Takara 2y ), Iraklbpl 4%
PR (FEE Abcam 2y wH]), IRF3 Jz LaminB1 % B 57
Bebifk ([ Cell Signaling 2% ), Western blotting #H -
A (LR RAF),

IRF3 shRNA %t (360 & (1 (GFP) ikl (fh
ATRAUH B ATk ), BE oo 26 BB s 12191239 5%
GGTTGTTCCTACATGTCTTAA-3', iZ T EmERMH T
pAdeno-U6-CMV-EGFP Jii ki #45, 2 5 s g 28R
I pBHGlox E1E3 B4 fu s fid 7,

1.2 85051k

1.2.1 IRF3 shRNA R #Y 0 B ded 1 ik 2
ik I NCACEE, ik 4n . R 5% FBS (1) DMEM
20 M 5 57 JE [95% DMEM ¥ 55 i +5% FBS+ ¥ 4 75 %
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AW (100 U/mL) ] %7 % 293T 4 Mg T 100 mm %% % I
W, RN 80% ~ 90 % mil A e AR IR (T
1x10° PFU/mL) 10 uL, & F 37 C. 5% CO, ¥ 4
Bt MR BRI R (e R, BRIE),
9 IC AT T LS AN S 5 R R e 95% LA b5 WS4
Jo biE, 4°C, 560 g B0 10 min f5HOLIE; B 1 mL G
3% K 5 2 A PTIE, —20 C J 37 C i R £ 41
30Kk, (AR Ek R R R, B O ML ESG 10 min g B2
ki, #BE10 pL FiE e 40 ML (100 mm) HEK293T 44
M, AR FBCERT A A B 2 BO BRI
UE. T 35k B B I ol Rl I & 3 kG G
% F Millipore 0.45 um o € 2% XL _EiEEGLEE, 47
R AT —80 C& M,
1.2.2  IRF3 shRNA [l 25 i A0 0 5 52 0 A 0 >R )
TCID 50 7%, AN T 293T 40 PR Ik JBE 5 1 < 10° A4/
mL, T 96 fLAnfs SRt (fLaniesi 1 < 10° /), 1
Bo.O AR H & 2% FBS 1) DMEM 4105 55K 82 1
BEVEIELE 10 fEI0RRE (107 ~ 1077), KRR A it s
F 96 fLANNEEE et s A —FRE BRI HESL 8 SL, 45
FLEEFP 100 L, BEFRHAHEE w4 B4, & H WELIEi0%PH
PEEER (AUMARAS R ) 22 0B R A lbivs, W
%25 ~ 7d, RH Reed-Muench B G R, HAEARANT,

lg (TCIDS50) = BE g L] x Fivhe FE AT AL Z RIRY 22 + &)
T 50% 75 2R RS ok

P bh il = (T 50% JR2Z R H 4 80 —50%) / (5
T 50% AR 2T E 43 4L — KT 50% FiAE AT H 43 4L)
1.2.3 Raw 264.7 40l 8555 543 A0 H  Raw 264.7 41 /i
R R & 10% FBS [1) 1640 g ks 55 3, & F 37 C,
5% CO, B b B 75, ARl hR A E e (4R
{6 13k 98%, JHT F—HLe), st T 6 fLikt,
FRALANESL 2 < 10° 4>, K555 24 h, fRAniiR e iBEs,
AHNBENL sy B 4 4. VAR () LPS (=), 2454
MR E (=) LPS (+), 3H MM E (+) LPS (—), 4
HoAMRE (+) LPS (+), THEMFRE R B ERLE
% (multiplicity of infection, MOI) &4y, H44H A
[FIZE R AR PBS, & T 37 C. 5% CO, 854k % 2h )5
F¢ Rl S 5% FBS iR IRk, 4kEikisk 46h, ¢k
i, 4l 1640 ¥ 57 500 pL 45 Bhn A fLAniEH, LPS
AL T LA ik i 20 ng/mL (1) LPS g ", 15 %f 41
AR S AR FRIY 1 xPBS, & 37 C, 5% CO, B4+
B3, 6 h JFCEAIE A TSl R EE T 6 1k,
1.2.4 iSOtz R PCR - 4Es RNA $2 5% i TRIzol
WAV HEAT, BR0 RNA R, ZRERNAKE
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T8 R T A G A5 0EA T 58— 5 cDNA YA 1. 514
HIBeH 5 & Bl Bl TAEYEAR AR A e, HAYE
RN Z 5703 1, S5t & & PCR IR &
(20 uL) 4. 10 uL SYBR Premix Ex Taq (TIliRNaseH Plus)
(2x), 0.4 uL PCR Forward Primer (10 umol/L), 0.4 uL
PCR Reverse Primer (10 umol/L), 0.4 uL ROX Reference
Dye 1T (50% ), 2 uL DNA ¥itx, 6.8 uL dH,0, # kit
friig, —H:.95C, 30s, 1 MPER; 5. 95 C,
5s, 60 C, 34s, 40§ ¥, W=k GAPDH, * H
2 A A ST b

21 RERY 5 ()P 5 K

Tab 1 Primer sequences and product length of gene amplication

FER AR EILZESi) s1¥E5 (5> 3) s
J¥ /bp
IRF3 Sense Primer ACGCACAGATGGCTGACTTT 102
Antisense Primer TCCTCTTCCAGGTTGACAGG
Iraklbpl  Sense Primer AACTCAGGTGGGCTGATGAC 109
Antisense Primer  AGGGGTTTCAGGTCTGCATT
GAPDH Sense Primer GACATGCCGCCTGGAGAAAC 124

Antisense Primer GTCCACCACCCTGTTGCTGTAG

1.2.5 Western blotting 4 g 3 £ & (4 $#2 Pz 3 2 K
IR B S e & B R R & DL 52k 7. BCA
BAEMEAWREE, BEARF. B %G &RA
T =70C, H 30 pg #%H 34T 12% SDS-PAGE Hijk, &
FALE R NC IR, S MAWsE 2h, 4 CRM—bL
(1:1000) Wi #& ks, TBSTEE 3 k5, SA HRP 4rid
FILLEEDT R —hT, iR 1h, EE3R)E, ETRE
B, WA RS TR R RIRIF R EE, TR
Image J R HEA TR BETE 5307 o

1.3 Gl #Jiik

PR SRR A R E 6 Ik, SR HHE 1Y A B RN 4 B R
JH SPSS 16.0 %k i, %l o Hr R S 2205 20 b, LA
P<0.05 AZERAGUHE L,

2 &R

2.1 HEK293T #i)fid™ 54 IRF3 shRNA [ty
1E % 5% 5% 9 HEK293T 40 g 78 & 8L, 23 £ f
. 1 H )= HEK293T 40 itd ik £ 80% dilt & b in A 10 pL
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i Rk, 48h J 12 W ani s AR ERIE (& 1A), f
AL s T T I HEK293T 40 I N #6534 1) GFP (]
1B); 72 h J5 90% L) ErvAnfess h HERIE, HAK L0
H/EE%O

7 AL NRREEYE 48 h fg HEK293T Jef FRBL (% 200) 5 B. AN B i a:
JaEICILMEE FFRA (% 200),
1 HEK293T IR AR RS aE PRI E

Fig 1 Microscopic performance of adenovirus amplification in HEK293T cells

2.2 IRF3 shRNA |93 a4 i BE Rl

TCIDSO 70 M s 350 B, R 98 B0 BE T IR
XHHRAL, 107 K 10" R BE 8 /& FL e 35k B GFP,
107 iR 8 AN AL B GFP, #4290 00 e 13- 31 & s
B BRGSO, AR Reed-Muench P G A SRS
HH 47 (4 o 5 77 B 2 3.16 x 10" TCID50/mL (2.2 x 10"
PFU/mL),

2.3 IRF3 shRNA [l i ik Qe foe tE MOI il

IRF3 shRNA fiit 55 # 43 %Il LA MOIL {2 0, 50, 100,
300 Fi1 500 & 4 Raw 264.7 #f fid, 4y #r #3 Hi IRF3 shRNA
Wi ke Raw 264.7 iy B £ MOI {24 300,

2.4 IRF3 shRNA Jlit 9 i %f Raw 264.7 4llJlid IRF3 mRNA

eSS Al

H AP IRF3 mRNA AR IK E 40 E 2 Bios, 14
S 1.0040.00, 2 41 2 1.43+0.15, 3 41 % 0.03+0.01, 4
2 4 0.03£0.02, £ G115 Hr, Raw 264.7 41 il IRF3
mRNA [ R IR K 2 45 14 AHL T & (P=0.010),
3R AL (P=0.000), 4 2% 2 HFEML (P=0.000),
3H5 4 HHLLZER TG FE L (P=1.000), shRNA
% IRF3 J5, IRF3 ik FBEAK, LPS fil i th A fg $2 7+ IRF3
ek, X HE shRNA A B H AR IRF3 mRNA (1935 ",
AJLAIAZ IRF3 shRNA REGZ4MH] LPS fili i 5 K SR &
T Raw 264.7 4ifig IRF3 mRNA [k,
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Fig 2 Expression of /RF3 mRNA in LPS-stimulated cells treated with interference adenovirus
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2.5 IRF3 shRNA [t % %% N IRF3 25 F146L 05

Raw 264.7 21 A IRF3 & [ KK 2 HE 1A
2 L [(2.06+0.52) vs (1.00+0.00), P=0.008], 4 41%; 2
HIBETFIH(0.7340.26) vs (2.06+0.52), P=0.002], ifii 3
5 1 2ER TG L [(0.87+£0.45) vs (1.00+£0.00),
P=0.675] (& 3), ix$&7~ LPS H# A5 S Raw 264.7 4ifiE
BN IRF3 & [ KA &, i IRF3 shRNA i 5 1Y B
R 3R LPS BRI . 5548, TRF3 shRNA Jifp
% Raw 264.7 40 k% P IRF3 %5 [ (20 5 Pk 5 5 TG 401 61
PR

39 B
M :'l'
= 24
=
£
b i
.- e
: R
=
0 : - . :
LPS I }
IRF3 shEMA } 3
1 2 3 4

E: AR 4 B IRF3 fifdd itk ©“P=0.008, 15 14104 ©P=0.002, 152 41LkEk.

3 FHRAESAIER LPS RIMAMZA IRF3 ZHEXREER

Fig 3 Expression of nuclear IRF3 protein in LPS-stimulated cells treated with interference adenovirus

2.6 IRF3 shRNA i3 %1 4% M Iraklbpl H &AM

Raw 264.7 4fi fg 1% N Trak1bpl 2 |9 ik kP 2 4% 1
5% FIA(1.5240.17) vs (1.00£0.00), P=0.007], 34
5141 [(1.2640.23) vs (1.00£0.00), P=0.337]. 441 52

Irak 1bpl

LaminB1

LIPS } i
IRF3 shRNA t t
1 2 3 4

i ACERE SR B, Iraklbpl FHXFRISAKCE, ©P=0.007, 5 1 4L,
4 FHRAEIER LPS RIFLERZA Irak1bp1 ZREXRIZESR

S [(1.424043) vs (1.52+0.17), P=1.000] #HEL2E RS H
(& 4), ix$27R LPS Hilli# a5 5 Raw 264.7 41/t
N Iraklbpl Z [HFiA T, IRF3 shRNA R aE B H A
ROMA LPS il 5 K i SRS TN Traklbpl K,

- B

354 B
=
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E 2.0 ;
[ T T
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Fig 4 Expression of nuclear Irak1bp1 protein in LPS-stimulated cells treated with interference adenovirus
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FEYEA Y, AT EBA TR " FIFH IRF3 55 S s
PEHFFZC AR EEA TR, A AR E 6 B VEARE IRF3 AL
WS, TRTHZ S - T RAEAS 5% 4 TrakIbpl &
R, FEAR SR, BB LPS Hilj 6h Ji5, Raw
2647 2L IRF3 mRNA {22 15 out HEAL W] S 3, X 487K
LPS REASELT MyDS88 JE(f it 15 2 iR F- e gk IRF3 Jk K
e, IRF3 CRETIESR TR KGR B, 7 ETE
UL BT EAFAE T AN s (RS2 2RI, TRF3 R {1
FHEAEN, SR ETZGR ", At & B,
LPS Hilli# Jo A% N IRE3 & A B3, $&7m LPS i T Refg i
Bk IRF3 B[, IBRERBIRIEHEARLTRIL,

AWFF R IRF3 2R [ HIZRBRERS 520 MyDS8S i fiif
B RAE R TR, Siegfried % 7 Rk B, LPS fil# )5,
IRF3 A By EL AR I % TNF-o (153 6 W1 R ob . 3%
ITRTEATE 7t & 8L, IRF3 %} TNF-a, IL-1B ZE R4ER T
HATR R, BRI e ANLEDEA G ™,

AT 31 % B Irak1bp1 & % 1F A U815 NF-xB 19 i o4 ",
Irak1bpl A Trakl &5 & &, Irakl & NF-«B RIE# &I E
PR 7", ATRERR (LB Trak1bpl FFU2 AR ™,
%W Traklbpl £ & NF-kB p65 b B J 152 A bip [m] o 8 (K]

T MEDI1, J¥ i p65/MED1/Iraklbpl & & & "7, 3 i b
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