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[#Z=] HEY W% Toll #£521K 4( Toll-like receptor 4, TLR4) } myeloid differentiation protein 2( MD2 ) iz X J K %} 4
# & (lipopolysaccharide , LPS) 75 S (il T BUAN M NF-xB {EAL A2 . 530 535 (0l 11 %80 40 a4y « 1 8 40 (%
JE) 2l \LPS 41 \LPS + e ez Ak 2l (LPS + % Y TLR4 Jx SLIERI AL | LPS + 3% Ye MD2 Jz SLEERZH | LPS + 4 4% TLR4-MD2 J
M EFH (n=8), Northern blot # M YL 4 i) TLR4 K MD2 mRNA 32ik , Western blot #1524 40 iy TLR4 J MD2 & 14
Fik , UGB UK NF-«B (936 M, ELISA I 0B 5% 13 TNF-o FIIL-6 i, &5R  SXF R, LPS
TS R4 TLR4 &2 MD2 mRNA FlIZE 11335 NF-kB i1t TNF-o Fl TL-6 148 5 B N (P <0.01) s MY J L4k
PRI 20 44t 55 oAt LPS 3320 b3t , TLR4 J¢ MD2 mRNA FIEE (4 19 R 35 \NF-xB % ¥ & TNF-o F1 IL-6 1) & f 3 B fg B AR
(P<0.01), &5 TLR4 J MD2 Jz CHEHBEA il LPS 55 14 i 11 76 200 () 75 Ak
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TLR4 and MD2 antisense genes suppress activation of alveolar type II epithelial cells
induced by lipopolysaccharide
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[Abstract ] Objective To observe effects of the antisense genes of Toll-like receptor 4 ( TLR4 ) and
myeloid differentiation protein-2 (MD2) on the activation of NF-kB in alveolar type Il epithelial cells ( AT II
cells) induced by lipopolysaccharide (LPS). Methods Cultured AT [I cells were randomized to normal cells
(control) group, LPS group, LPS + empty vector group, LPS + TLR4 antisense gene group, LPS + MD2
antisense gene group, LPS + TLR4-MD2 antisense gene group. The expressions of TLR4 and MD2 mRNA and
protein in AT I cells were detected by Northern blotting and Western blotting respectively. The activity of
NF-kB in AT Il cells was measured with electrophoretic mobility shift assay ( EMSA). The TNF-o and IL-6
concentrations in the supernatant of cultured AT II cells were tested with ELISA. Results  Compared with
control groups, the expressions of TLR4 and MD2 mRNA and protein, the NF-kB activity, the levels of TNF-«
and 1L-6 were increased remarkably in LPS group and LPS + empty vector group (P <0.01). After stimulating
with the antisense genes, the expressions of TLR4 and MD2 mRNA and protein, the NF-kB activity, the levels
of TNF-o and IL-6 were decreased remarkably than in LPS and LPS + empty vector group (P <0.01).
Conclusion The antisense gene of TLR4 and MD2 can inhibit activation of AT Il cells induced by LPS.

[Key words ] lipopolysaccharides; pulmonary alveoli; epithelial cells; cells, cultured; receptors, cell

surface; signal transduction; Toll-like receptor 4; myeloid differentiation protein-2
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s It H 3235 A Toll £:5Z {4k 4 ( Toll-like receptor 4,
TLR4) f myeloid differentiation protein 2 ( MD2 ) 5% {4,
78 TLR4 [ MD2 [ G825 1 LPS 4 S i fifi v, 11 %Y
R AR AL, ik — 2B 0F5E TLR4 Je MD2 £ LPS
T At I AL b e 4 e ) ok A e B4R, FRATT I A A Y
TLR4 Je MD2 Jz LFRIRFAREE G 7 ilivfe 1 59 | 5 2
WL, I %R TG LPS 0 b v 10 2 1 B A6 i ) 52
M

1 w57

1.1 %44

LPS(E. coli serotype 055: B5) i H Sigma 23 ) [ y-32p ] ATP
Wy B JE T AR B 7, TNF-o0 FlT TL-6 ELISA Al 50] & 0 B 5436
AW, RT-PCR A & W B K% FE A, RNA $2 58U ( Tripue)
T A % AT BEIRE L UK I 7% 73 A 2R 5¢ ((electrophoretic mobility
shift assay, EMSA ) £ i85 & B Promega /7], DOTAP %%
e F 2= Roche 4w, Bt A TLR4 H g BEHTIA N [ 56 =
Santa Cruz 2\ ), Northern blot, Western blot i3 &5 B 373 {7
LA A AR A D R 7 s o Hr Al

1.2 Fik

12,1 ks e DAL R A 3R 2 ek [ 2 ] 05
AT

1.2.2 sffAfyd TLR4 K MD2 Jiz SCHE PR A6 i 2 B SRR
(3] 847,

1.2.3 JEREEG AUMIRESR 24 b5, IR BT £ 28 1 kL
ORI, 53 TE R AN (X HR) 20 LPS 21 | LPS + %% 4L 25 ik
20 \LPS + % 4L TLR4 fz L], LPS + §5Ye MD2 f U,
LPS + [R5 Y TLR4 J MD2 Jz CEEPRI 2 o BLAHG Jead P
A GV B VAT 30 wl DOTAP 5 5 wg BUkLIR & W DNA-f§
BRI A 15 ~25 ClitE 10 ~ 15 min, I JC10 7 DMEM 15 3%
Fe 1 ml YR, BB A b R MR 1w, BSR4 8537 10 h
J&, FERFE L, TN 10% JIG 48 1109 (9 DMEM B 77 B 55 5%
24 h J5 e e s DMEM B35, [FEHINA LPS 1 pe/ml (IEH
X FREHANMAS ) Ak 223557 2 h 5 RV AZ AR 1, B RNA
MEH

1.2.4 Northern blot ¥ | %% Y% 41 ifg i) TLR4 £z MD2 mRNA %
ik TLR4 Jz MD2 cDNA #4541 #5145 : #4l5 Genbank 1 TLR4
(ACCESSION NM_138554) } MD2 ( ACCESSION NM_015364 )
(LR Y51 I 51 1B HER A Primer Premier S5 #3151, TLR4 ;
P1: 5'-AGCCCTGGGAGCCTTTTCTGG-3", P2; 5'-CAAATTGCA-
CAGGCCCTCTAG-3" , ¥ 3 /=4 K Ji&F 499 bp,56 C, MD2.P1;
5'-ACCTACTGTGAATAAAATGCAATACC-3', P2 5'-TTTGAATT-
AGGTTGGTGTAGGATGA-3" ¥ #47=# & 337 bp,56 C . #4EF
HIFRiC I Northern blot Y335 & Ui BH AT .

1.2.5 Western blot % E5: L4 fifl TLR4 25 1 %35 BAEN
(BRI - (BB 15 7R, R PBS Wi B3R, A5 100 2K BR R
SN RIPA 0.6 ml, T4 CRAHEZ) 1S min, FIZHMIEE T R
AU, 1T 0.3 ml RIPA rise 1% SR, 4 40 2L W 5 0 A —

#, 0 10 wl PMSF, 7K |95 & 30 ~60 min, 10 000 x g.4 C &>
10 min, b3 -70 CLR-AF, Western blot EAABRE Ty 545170 &
VLA T o S5 RAHMAE AT B VLA, 285 ] Image Tool
RGEHATHHT, ARG B A 37 B 1 AR X 2638
1.2.6  NF-xB 354 EMSA #: NF-«B 3% 2, B A4k
R ke Sk [ 4 130T, 25 SR AR AT AL SR E H
Image Tool ZREEHEATHHT, AT IR EEHF /R NF-kB 1935 P48
k.
1.2.7 ELISA ME 408535 1y p TNF-o f1 IL-6 & H
AHEIN v 4 R A e B A T o
1.3 “ait ot

BAELL x =5 o, R SPSS 12. 0 il B, 4 I\] LR
FAZA~ B0 0] P 96 LA ) o TR 38 T 2 430, O 22 5% 3 R
LSD-t #6556 , Jr 22455 % K ] Dunnett 1 #5565

2 #R

2.1 LPS #ligtxt#: 4 amfe ey TLR4 & & R A W% a

22 LPS RIS , AR A G A R e 23 AR B 2 i 55 00 IR 2L
FUL, TLR4 mRNA FIEE [ #9208 W] R 058 (P < 0. 01) 5 e e
TLR4 Jz [F)mfe 4% TLR4 Kz MD2 sz SCHE PR 20 55 oA B e 2 L
#, TLR4 mRNA FIFE F #9215 WL 8055 (P < 0. 01) 5 1M 4% e s
BRI AR Y2 UL, 22 7 A (P >0.05) , )L
*1,E1,

F1 TLR4 [x XEFE £ HMAE TLR4 mRNA & B RIEH
HM(n=8, xxs)

20 ) mRNA #3% EERE
Xif BR 2 10.16 £1.63 24.44 +6.90
LPS 41 108.81 £28.21*  88.75 +30.87%
LPS + ez 34k 41 98.75+21.91%  88.04 +33.26*
LPS + %% TLR4 Jz L FEHA 26.46 +4.512> 3510 +5.90%
LPS + [AlW %4 TLR4 & MD2 JZ SCFENA]L 23.61 £3.46%  36.48 £3.12%

a:P<0.01, 55820 k4 ;b P <0.01,5 LPS 44 LPS + 4 % %
AR AR

1 2345

TLR4— .
A

1 2 3 4 5
TLR4—

— — B

1 xFR840; 2. LPS 2853 LPS + 2% 3¢ = 3 4k 48;4 . LPS + 4% 3 TLR4
RS H B 4055 LPS + B B 45 4 TLR4 & MD2 R SUA F 41

A :Northern blot #-# TLR4 mRNA # ik ; B; Western blot # i TLR4
Fakik

1 TLR4 R X EFEX &AM TLR4 mRNA F1E B R EHHM

2.2 LPS &g ab4E 4 tm i MD2 mRNA =% & £ ik 69
#h
2 LPS BB IE , ARG Y Al B2 % G 22 2R 1 20 it 5 % B 2]
HeE,MD2 mRNA I 2R [ (1) 26 15 BH g 3% 5 ; 5% e MD2 | #% v
TLR4 K MD2 JZ SCHEH (9 241 M 5 A 55 Y 4 e 45, MD2 mRNA Al
HE IR W55 (P <0.01) 5 17 4% Yo 25 28 M i) 4t i 5 o i
P, ZR TR EX(P>0.05) , %2, K2,
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&2 MD2 g WEFE & HMM MD2 mRNA & A RIEH

FM(n=8, xxs)

205 mRNA ik EHEESIN
X HE 21 0 0
LPS 4 81.54+11.40  40.61 +10.95
LPS + 4% e iR 41 85.81 +6.26 44.47 +14.28
LPS + 5% MD2 fiz LHEP 2 37.46 +4.16° 23.68 +3.87°
LPS + a7 4% TLR4 Jz MD2 [z LHEHIZH 36.08 +2.15° 27.66 +6.08*

a:P <0.01,15 LPS 4840 LPS + 3 3 5 & ik 40 1k 3%

12345

w2 .
A
1 2 3 4 5

MD2—>  —— 0

1A P8 2052 LPS 2033 LPS + 4% 3 &2 XAk 40,4 . LPS + 4% 3¢ MD2 &
LA 205, LPS + B a4t 4 TLR4 & MD2 &L H 4

A : Northern blot #4] MD2 mRNA % i% ;B:Western blot # MD2 &
b Rk

E2 MD2 & XEREXZ A MD2 mRNA F1%E 5 &%

2.3 LPS A\ st 45 % 2m e, NF-kB &6 %96
2 LPS Jili )5, 2 AL 5 % e 4 (52. 14 £6. 67) FL %%,
NF-B W] 438 (P <0.01) , #:3% TLR4(123.43 £+4.80) .
MD2(106. 49 + 11.53) % 3t [F %% 4t TLR4 FI MD2 ( 108. 40 +
10.69) f SCHE A 9 41 M 5 o % YL 41 (146. 92 £ 6. 43 ) [L A%,
NF-xB 7 B 8 08 55 (P < 0. 01) , i i Yb 25 4k (145. 92 =
5.84) AR S AR YL LA, 22 5 RS2 E (P >0.05) ; [
B Yy TLR4 [ MD2 Bl gL MD2 fz SCHE PR 40 e 5 Bl 2w
TLR4 Jz SRR A4 L3, NF-kB {5 M 3% TR (P <0.05) .
[RIAF 555 TLR4 J¢ MD2 Jz SCHE BA] ) 40 i 5 PRt 5 e MID2 f2 S
LA A A 2 HE , NF-kB i 1 T0 i E A8 b (P >0.05, 18] 3) .
123456

1o 2052, LPS 4833 . LPS + % 4 = ${ 4R 48;4 . LPS + 4% 4 TLR4 &
SUA B 2855 LPS + 45 3 MD2 R SUR B 20,6 LPS + F it 4% 3 TLR4
% MD2 & Sk B 4L

E 3 EMSA #ill& B4 NF-«B &4

2.4  LPS ot 354 tm e TNF-o A= 1L-6 2 % 09 % vm

25 LPS JIFUR , 4% 4L AN 5 % A 20 He e, A0 M % 3% B3 vh
TNF-a Fi1 IL-6 B4 545 8 21 (P < 0. 01) ;454 TLR4 . MD2
KRG Y TLR4 Je MD2 Jz SCHE R ) 415 AR5 e 41 e, 4l
Juk% 3% L3 TNF-o0 F1 IL-6 B2 BEIA s> (P < 0. 01) 5 i
Yezs 2R A AN M5 A % e AT b, JCIA S 22 5% 5 RIS 4% TLR4
Jo MD2 AL Y MD2 Jz IR A9 20 it 5 B 5 e TLR4 Je X
JHE DRI A L LA, A B 37 3% P TNF-o0 1 IL-6 (9 & A i

FRHE(P<0.01), [AHF45Y: TLRA K& MD2 2 SCHE PR 4 21 it
Sreppitye MD2 7 X LR 40 4H F %, TNF-oc A1 TL-6 ff &7
BILEEEL(ES) .

%£3 TLR4 B MD2 & X ZE xS & 8 MK TNF-o 7 IL6
BB (pg/ml, n =8, x5)

20 5] TNF-a IL-6
X HEZH 24.88 +4.79 6.08 +3.04
LPS 41 180.17 +£19.842  89.50 +17. 842
LPS + %% Yu7s 2 (A2 174.83 £12.42*  86.17 +14.91%
LPS + %%t TLR4 Jz L FEH 4 102.04 £8.36°>  60.84 +9.012
LPS + 4% MD2 JZ SCHEPA 20 88.52 +6.93%  47.82 +6.61%°
LPS + [R5 TLR4 J& MD2 2 LHERZH  89.67 £8.94%¢  49.37 +11.37%¢

a:P <0.01, 5@ kst; b: P <0.01, 5 LPS 413t %,
c:P<0.01,)%5 LPS + #: 3 TLR4 R SUA B 28104k

3 i

A S 3 ) i gy TLR4 [ MD2 Jiz S PR R UL 5%
HXT LPS RAE(H S 52, 45 58 & 3, AT fa s 11
SR AR Y A o J e A R A i L ] mRNA
MEEFEIL, ST mRNA 3060 m] fe 2 e X £k
R ARTE 40 N 77 A2 e L RNA, 588 mRNA B g XUBE
& XAERETT FH 1E mRNA M (1) 5 35 TS5 A% 0 R 45
AR, TR E S S5 IE X RNA ZE4H M A 47 B
1518 RNase %52 L RNA-mRNA XUEEAA 14 B g ; 1717 ot
AE AR AT e T T mRNA AT S EUE H
kW M LEREE ROk A, mRNA A4 6 /E F
EHE A, M R A B8 J& . Northern blot 45574
B AR M e 22, T H. RNA ZE$RH . HE Ik B s i 45
R 5 kAR, VLR TR0 ) mRNA AN
s B AT LR e , NS B ff, H. Western blot 1
RO AR S PR A 300 s TLRA 28 1 [ 72 88 7 41 M A
b CEPIEE MO A 258 ) |, i SO TC A1 i i —
wRorE E, HREII ] £ LPS Jil 3% 5 3 5 2% 3k 19 AR — 3
SEM X SO B ST E, R TLR4 i
A1 LPS S4E S N S2 LA [ 3 OR3P 5 18— 43,
WA 52 0 BTt v] BEXT AL TE BEAS R . 3%
{1138 55 Northern blot F1 Western blot 33 2K 7E 1F ‘& 40 g
PRI ] MD2 (1 23, A8 LARG 553 il g RT-
PCR AN 2 1E 5 A0l 45 MD2 mRNA [9535 , 3]
REF T 1E 5 4 ig MD2 [ 3% 3k )% 20>, Northern blot Fl1
Western blot JoiZiaill i , 1 RT-PCR AH X L A B0 Y
Sl AT RE R T RT-PCR R4 S pE 45 SR v i o

ARSI R A T LPS RAE (5 5 18 3% A T Ui
{5553+ NF-«B A6 AR 4 S 20 M DX 9 7= ARG O o
SR IR, R UL 2 A M 52 LPS KR 5 OR R L A
Ft , NF-kB [ 37 1 BH 3 BRAIG 240 PR %) A il B S ik
o 35 e SO DA B A SR A A — 3, i T
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TLR4 2 MD2 Ik, B ffif% 2 NF-xB 1 RAE(F
SRS, e 2T BRI A0 B R 1 A e b
MD2 EEPH [A] 41l TLR4 J P — A% Ge #1 ifi] NF-kB (1% 7%
PE, AT MD2 75 LPS Ji i b Bz 40 o 0t 2o o v [ A
A EZAE 0 H s ] MD2 5 [R5 At i
TLR4 FERAH LG, NF-kB i P4 410 i 00 72 B2 Y dod 3 58
XoF 240 AL A ) 40 A T A B S 5 X T e T
T MD2 ZJ5 , MU T LPS 75511 TLR4-MD2
55 Mm%, A FTREMIH 1 LPS 75509 MD2 HBI T Y
TLR2-MD2 {5 . iX i H] TLR4-MD2 {5538 % A]
AEAN & LPS s 1 29 20 i i) M — 38 (i [w] N 97 )
TLR4 F1 MD2 & PR A3 A 15 2 P 25 B 0 0 200, Ji B
ARFRVE . T H NF-kB I 4 1 48 i P A= 8 %) 30 16
YERIF A b I8 2 B4R, i — 25 Ui B TLR4-
MD2 {Z53# % Al e A S LPS 13 11 %Y 40 o %) vt — 3
%o HETRMTST B SRR [ R A0 A o A e 32
AR , T 40 TR T DL & A 9 E 4k (internalization )
o 5% b B A (penetration ) , X FE LPS LA A fE
FEE B NN B Z A BG40, HETE R, LPS
S 098 I 2 408 NF-kB Fil c-Jun-terminal kinase ( JNK)
S AL A A= A b B2 40 B N 1 91 QAR AT T 5 |
FEL A, T &1 9 40 B8 G 9k S W b Bz 2 5 AL 2
— b 4 5T AR W) 9% e B PE AR R 1 (eytosolic plant
disease resistance-like protein) CARD/Nodl 415 T iX—
TR OB b B 4N R ER T AN A R A7 1A i % 1% 1
FT AN M AT RE A AL AR S RPN B2 AR i
V60 T1 789 b 7 44 M ) 3% Ak B 7 L o B P A2 IR AR ok
S ALIESR T T

28 LR, 78 LPS J4E 1 A4 ffd i 1 #2 v, TLR4
JMD2 45 T LPS By 515 515 il %, IRt
B A B A AEAE . 64 B RAE RN 25 G AT, i 2
AR 25 o 2 A R B 2 B, L DRI 7 M ol 8 =
P A b A IR I 2 B A B A
KL, B R R AR Rtz oh, A
20 B 35 Pt A 2 S T Z A P T HE
TE AT LR ARG, SR A B 1% b sl Al fig i a1 7Y
ARG BR . BT L RN A R T
PR BT, T HA T I A 40 B AR Y Na * -K ™ -ATP i
AT T 750 248 L T 5 A ) 2 S bt DK B0 P i 1 i 2
5t 60 i N S K ) FE B B 4R AR I Ak T AR X
TR, M T T T A
A3t A 1 K £ 3 B3R T PR 0 545 1 7 9 2
B K F B s T RE 2 %, 3 U D e E AR
L] e PR EF I B 2R B AE . TLR4 Je MD2 iz L
FEPRDE LPS P 11 289 240 A 2507 i) 400 ) /) ok 2
i B v B B 25 IR R .
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