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Influence of X-box binding protein 1 on expression of inflammatory factor in lipopo-

lysacharide-induced Kupffer cells
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[ Abstract ] Objective To explore the influence of X-box binding protein 1 (XBP1) on the expression
of inflammatory factor of lipopolysaccharide ( LPS) -induced Kupffer cells (KCs). Methods KCs derived from
BALB/c¢ mice were randomly divided into an XBP1-shRNA group, a negative control group and a blank control
group, which received XBP1-shRNA plasmid transfection, control vector transfection and no treatment, respec-
tively. Then the three groups were all treated with LPS. The mRNA and protein expression of XBP1 in KCs was
determined by Real-time PCR, Western blotting and immunohistochemistry. The activity of NF-kB and the den-
sity of TNF-a in the supernatant of coculture were assessed by enzyme-linked immunosorbent assay ( ELISA).
Results The expression of XBP1 and its downstream factor TNF-o was significantly lower than that in the neg-
ative control group and blank control group (P <0.05). However, there was no significant difference between
the two control groups (P >0.05). In addition, the activity of NF-kB in the three groups had no significant
difference (P >0.05). Conclusion XBP1-shRNA plasmid can significantly inhibit the expression of XBPI
gene and reduce the release of its downstream factor TNF-a without changing the activity of NF-kB in KCs.

[ Key words | X-box binding protein 1;Kupffer cells; TNF-o ; mice

Supported by the National Natural Science Foundation of China(30801126). Corresponding author: Xue Qiang, E-mail:kevin9999992009@ hotmail. com

N B Z 55 I8 28 (lipopolysaccharide , LPS) 3= 3
i 5 - AN R A LPS Z RS, 4 — R
SAE AP A R SAE A T 10 i 98 PR E TR o (tumor
necrosis factor-o, TNF-o0 ) BRI 15 ML 25 21, X
E4E4E A 1 (X-box binding protein 1, XBP1) & —Ff
Bl R 7 5% ( basic leucine zipper,bZIP) Z5f 8 H
OB WE R W, A ORI P XBPL nf LR 4% 0 45

[E£mB] ERARBELES(30772098)
[BEEE] B¢ 3%, E-mail :kevin9999992009@ hotmail. com

TNF- (26355 7% 0 PRI, ASBIF ST 08 i WL g LPS 7%
S5 /N BT BE Kupffer 40 fift ( Kupffer cells, KCs)
XBP1 &3k 1978 4k Ko =X TNF-oo 35 1 (19 82 i), 38 P IE
B XBP1 (13 AL F2 7= A4 TNF-a Y SCHEN 2 22—, LI
Sy T B A VEA BT TNF-o (8458 $2 AL 1 30 o5

1 #MREFZ*

1.1 #H#
JEPE {8 BE BALB/c /MR, 10 2,8 ~ 10 B, IR E & 19 ~
21 g, W A 3 R BE BL K 2 ST sh g v 5 IV 2R JEUf 2% Percoll



%33 55 143 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

1456 2011 47 A 30 0

Vol. 33, No. 14
Jul. 30 2011

YN 4 25 B Sigma 23 7] 5 /N EL XBP1 45 %& & RNA (shRNA)
FR K 25 [ Bk B Santa Cruz 23 & A A% ; LPS ( K M 3% #iv i
O111: B4) 4 H Sigma 2 A ; S0 &2 11 8 A WiE4E I 7 ( Real-time
PCR) 7 £ A & RNA $2 B0 & 0 F Promega; 2 91 /)N B
XBP1 Z3i BRI [ 35 [ Imgenex 23 &) 5 4% 8 FUHH AR R &
TNF-« R E M B ( ELISA ) e i85 & B Active motif 23],
1.2  #%i& XBP1-shRNA &4 Z 4K Ry &

FR4E siRNA J§%1 5'-GAGTCAAACTAACGTGGTA-3'1! | %5
i BiA TARIA R, FIR 5'—3" 435 Age 1 B Y147 5 + 40
] IE SR + K Je ka4 + 0w Ak + 281k ¥ 31 + EcoR 1 i
YIS o WGIEIT 2 55 TR EER K5 15 3 0UE DNA, %2 ] 4
A& Age | 1 EcoR 1 BgV) (%) 5% 2K pGenesil-1 1T 742,15
FF 3k TR pSIXBPL, ¥ 10 we/wl 1 pSIXBPL, 4% 0.5 ul 1)
siRNA:0.55 pl fif) TOP easy: 0.45 pl A& RNA Ff9JCE KR
HHRA G, ZIR TR E 30 min, JE & pSIXBPI-TOP easy ;4
BEWAH.
1.3 Kupffer mfe 2 & 4h4L

RELIT BALB/c /)N BRI s ik, 268070 i ke 7, JHE A D
PAFFET 0.05% IV BY 58 S5 Bl , E 7 W b SR T I e kA 48
B PERREE L) 20 min, YT FIERE AR & , B 20 il &
¥, Hanks Y28 1135 1. 200 H i 3& M3 38, Jim A 20 ml RPMI
1640 i B A AU, T 4 °C .70 x g B5.0 3 min J5¥ LT
Y ORSTE | IS 100 o A e S Wi DR P 3 A Ol
650 x g B5.0> 7 min J5 3 FIEW, A S 50% : 25% 46 & 1) Percoll
MW P ,4 °C .1 500 x g B> 10 min,25% 5 50% Percoll
YIS B 2 IR KCs Bl U4 KCs Bk, il RPMI 1640 7k
Y3 WM R 10% i 28 L 9 DMEM 3% 332 56 /0 T35 37
Mo 2 h J&, DB AR NG BE 40 M, & Wy W5 Gy 6, 0 W7 40 M 6 R
95% . FAE 10% fi 25 I3 9 DMEM 5 37 5 8 4% 20 i 2% 35 o
5 x10°/ml, 38T 24 LR, 4L 1 ml, T 37 °C 5% CO, , W 4H
PSR
1.4 Jkaskg R LPS 432

L3k KCs 532 24 b 5, BfHLIX 41345/ XBP1-shRNA Jfi
RG] (JFoRidL) , BT R AL (FAMELL) Fnzs (AT IRAL (S H
). FEYLHT 1 d, BN F 24 FLAT, Bl | ml DMEM 58 £38%
FHRAE 1 x 10N, K B, 4R A K Rl 5 8 35 95% ., FB et
FE R 1 B 5 B I8 J A& Lipofectamine 2000 3 BH 45 43 31| ik 17
XBP1-shRNA JuiFl7Zs BURE Yo A (25 AR AR RE) o Ff e
JE B KCs a5 4L/ KCs HTGHUA: B 1) 58 a4 R Fe a4k el 45 37
24 h, FEREIEFEEL, INAKEEREFEEE 1 ml, A LPS 100 pg/L,
stz 3 h R A A
1.5 Sz mpeis

SRR AN AL (SABC 35 ) R4 TR, B A4 ik 42 ARG
BT, SR AE DL AR T WS, XBPL [H M 41 fu i
BNAR SRR B0k, 7E 400 f556%5E T, A HPIAS-1000 %
P& 2 €0 KGR A AT Z2 e I o 62 B AE, B 2 AT 10 5K, Aok
Y1 R BC2 ASPRET, 4350 00 i, SR J5 1153 0 % B (E i S EAE A ik
IR RAE
1.6 XBP1 mRNA Z & & % ik K-F4m)

Real-time PCR | 4% 28 J/FflE XBP1 mRNA 357K F, PCR
2|4 .XBP1 #5314 5'-TCCGCAGCACTCAGACTAC-3", Fis]
¥ 5'-GTTCCTCCAGATTAGCAGACTC-3" , ™ 3 7= 4 % 198 bp; 14

S B-actin | 35| 4 5'-GGTATGGAATCCTGTGGCAAT-3" | F
W54 5'-GTCCGCCTAGAAGCATT-3' , P #4721 3l 452 bp, X
BESE S AT S 98 5E it PCR, mRNA A xf ik .22 x
100% , ACt= HFr¥EPE Ct{H - .92 Ct {H, Western blot 3
FEAS YL XBP1 25 [ £ A7K . Western blot j= 4 ALk &4 , 2R
25 Bio-Rad /A F] Quantity One 4.0 USRS E A TH G 04T
XBP1 mRNA A kil R R AT

PR = [1 - (5542 XBP1 45y JKBE/ 55 Y 41 B-actin 5%
WK )/ (25 140 XBPL 2575 JK /45 U4 B-actin 5577 JKJE ) |
x 100%
1.7 NF-kB Z&Hn <

FH ELISA #;i0 NF-kB {1 o $2BUA [R) A B0 4 A% 26 1
ZEAFERE B EAE S ng/fUINA A EL 96 LT
IBeAR (A & NF-kB 25500 A BAZTFRR ) , B A 100 r/min
MHEFE IR 3 B 6 1 by H] 200 wl/ LIS BEZE miril e % 3 1k, Jim
A 100 pl/fL 151 000 AY3T NF-kB P65 WV B0 AT 1A, 1 L&
TEIEE 1 hy PRI% 3 Wk, FINA 100 pul/4L 1:1 000 fy38iAR i ik
VIR ICRYSE 2 Uik, e V=R E 1 by inA 100 pl/fLE 6
W, 36 R 10 min, B MA 100 wl/fL 28 1k 3 (0. 5 mol/L
H,S0,),5 min P§ T4 450 nm kb #5056 % BEAE [ D (450) ],
DL NF-kB 7 A 70 7 58 A8 B SEA% 17 1R [ 7 51 A 4 B . Image
Master VDS Soft #xX{4- M4 38
1.8 35k b i&ik TNF-o %)

TE IR G 3 W o ( ELISA ) A6 4% 3% 1 3E W TNF-a 7
i, F MR ELISA 00 @ vl 45, 6 Lk 3 41 dLss 37 i w4
Sy BB TAR RS 7R IR I E 1 h 5, B AU I A5 Fh
TAEREE o MALK LW, E 5 min YT 492 nm 4B 6% B
fH[D(492) |, iRIEFRUE M LA E TNF- 8.
1.9 %itF o

SEEEAR L X =5 3275, SR SPSS 17. 0 Ge itk {45 4 %%
BT ST REAR ¢ K

2 HR

2.1 Ml EELR

BT LEE XBP1 BH 1 40 il Sy 200 A% PN A £ Sl B 4 1
Ri(E 1) o FH MG A B 1T 53 °F #4569 B (average optical
density, AOD) 75, JFikigl XBP1 257K 4 (0.21 £0.04) , B
AR T B2 (0. 47 +0.07) FIZS 420 (0.43 £0.06) (P <
0.05) . MiFAMELLMZS HALZ A 225 52 L (P >0.05)

il

A fdda; Bomka; C. 94
El1 XBPI1-shRNA Gzt XBP1 RikHEM (HE x400)
2.2 XBP1-shRNA Fi#i%% 4 2t XBP1 mRNA Z & & &
KK 7 A
Real-time PCR J; Western blot 5256 45 5 \g 75 , XBP1-shRNA
ki BEIH ] KCs P XBP1 3635 (P <0.05) ,XBPl mRNA %
IRACEAE TR B4 AN 2s 2R 43 5004 (0. 12 £0.03) L (0.33 =+
0.07) .(0.37 £0.07) (PVLERELF N 68.6% ) , [ RIAKF-H
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(0.41£0.08) .(0.73 £0.16) ,(0.78 +0.19) , Jfi kil XBPI
mRNA K & (3R /KF B AL F Il AZs 41 (P <0.05) , kA
P AIZE A 2 [ 227 gt 24 (P >0.05) , LK 2,

XBP1— «~30x 10°

1 2 3

L. kadn; 2. MA; 3. 5844
2 XBPI.shRNA FRfistist XBP1 % 555k THOHI

2.3 XBP1-shRNA Ji#: 4% % 3t NF-xB &2 49 % h
ELISA SZ80 45 S« Fokr 2 A PR 4R 25 H 41 NF-«B 1%

PEAY 514 (0.76 £0.12) .(0.84 +0.18) F1(0.89 +0.21), 3 4H

ZIA TG 265 (P >0.05)

2.4 XBPI1-shRNA Jfi #2442t £ iF & TNF-o #9776
ILIESE IR ELISA SCE0 45 Won , POk g 2% 3% FIs W)

o TNF-o 75 54 (563. 92 +46. 56 ) pg/ml, B ik T BA ¥ 4

[ (1258.42 £103.57)pg/ml) 525 [ (1 302. 31 +120.33) pg/ml ]

(P<0.05) , X IRA A 22 R LG H¥ X (P>0.05), I
FURi4] TNF-o 363532 2 B B0
3 itig

KCs 74> 5 B W20 il S5 401 80% ~90% , J& A N
BRORHY EL R 2R MR, 5 2 e T PE , 2 PRk A
30 G P e DR AN ) B Y T
[Fl bt S P B A S B A Y AR
W70 LPS RS A £y AN M i LPS RS2 1
CD14 Jo % i3 4 Toll #£ % &4 ( Toll-like receptor4,
TLR-4) #H 45 &, TLR-4 Jid N Bt 5 %6 1 73 1k &5 11-88
( myeloid differentiation primary responseprotein-88 ,
MyD88) i TLR S54RI, $R5E 4 IAN 3R -1 240k
HH % 1 4 (interleukin 1 receptor associated kinase4,
IRAK4) 3| TLR4 JE 59 I, I )8 sh %5
K ¥ NF-kB, 32 TNF-o 55— R 51 JAE 4 L A 5~ 1)
SRR, S L ] NF-kB 536k AT DA AE — o 72 B 311
il TNF-o B3R, AR S S, (BAT A — € 7 TNF-o
E TS

XBP1 J& F CREB/ATF ( cyclic AMP response ele-
ment binding protein/activating transcription factor ) &
FR L AENTER LU P R 238, HEBE DR OGS T4 L 14 234K L O
LA B A A7 T B AN MR A AL 2 A AR
WIFERM , 8 3 FORL 5% 4 RE W] 12 4 i) KCs 40 /il XBP1
AYZRIA T XBP1 K& P i 90 BR AT DL WY S sl 20 00 A
TNF-o 15 5, HJE, FATLIE R e 1
NF-kB 1E 3 2 i) 323k Jo Wt 22 5, iX % W XBP1 Jf:
AR AR T NF-kB ] TNF-oo 595 5%, 12 il
T ST 15 S T B ELRERT TNF-o HEATVE T, Bk 1
PLHIFTRES : LPS 5 EL Wi fu i 32 1k CD14 455 )5 , i
it TLR4 32 TRAF6 AR, s LB A o

(inositol requiring o, IRE1 o) 20 1 J55 14 25 1 15 e 4, 3
& B BB AA/E A, % XBPL ¢ i N %+ Fi &b
0BT VIR A B R B A SR TR PR XBPL, 8
W0 Ja 1Y XBP1 R AR SR 7E TNF-o S5 RAEA T T L ]
(R BT L, 354k TNF-o JE DR i ik -
ARSI ZE B | L XBPL S 5, shRNA #5 4%
FEREA AN XBPL {31k , i % XBP1 P 3k
B /D> TNF-o Y& 5, 38 48 XBP1 § 2 4% TNF-o
FEIRIKOFAT L RE S 5 15 NF-kB (19 JERE & 1, (B AE S
PR J2 75 BBl o XBP1 {9 410 i 78 — & F2 B L sk 2D
TNF-o BB MRS N BE 2R IE 1 75 i — 2D A
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