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TRIzol, 5 —4% ¢cDNA % il 7l & A1 % 42l 571
Lipofectamine 2000 34 H Invitrogen /A 7] ; pGL3
BARRNGE A ZE BV PRI £ 309 1 Promega 20
A5 o-MEM #5757 3 R 4 il 3 (FBS) 34 1 H
Hyclone A ] ; TNF-a i | Peprotech A #: #i
CHI3L1 $iif&. $iL TNF-o HUiE. Hi IL-6 Piihk Ll L
K TNF-o F1 IL-6 (¥ ELISA iR 7 £5 3 1 R&D
AHE s BRI A B bR D 1) R S P
Western blot 14 2% & 6K 3R ) & 3 W 5 KPL 2
F); PL B-actin PL4AY H Santa Cruz A w5 LPS Al
Bay11-7082 JiJ H Sigma 7/~ ; siRNA H b ifg 7 74
EFARRNF ARG 5196 B PCR F=H 07
IR AR ARAT B 2 F 56 k.

1.2 A%

1.2 Z0fEssaE. RO 40 MC3T3-E1 flt% / B
Wi A 4 i RAW264.7(34 16 11 v [ < 27 R 2% B 40 g
H) R FRAE oo MEM( 5 10% FBS) 1 97 B rp . #F
37C 7 5%CO, AR5 IR, 40 kKl 3|

90% A, FHEEREEAL, 1 3 53,
1.2.2 %6 S i s & PCR K WU 48 4 41 41
CHI3L1 FIAAEAk.  HUEr i 28 i 1 gy i 4 2R
WA R EE S, NN Trizol #i1#¢ RNA. %6
—HE cDNA & AR A G AT s 56 5% 3k 3 cDNA #
Be. AfiHH Stratagene 22 7] [ Real-time PCR i 7 &
BTN, JRNAAF N 94°C 5 min FiARTE; 94°C
155, 55°C 30s, 72°C 20s, #7440 MG,
1.2.3 RT-PCR Z3#r.

TRIzol £ B4 i &2 RNA, H % —5% ¢cDNA
G R ) & AT KO 3RS cDNA B, A
RT-PCR il 3[R %Kik, UL GAPDHA NS, HIFE 1
H A S 1 )EAT PCR B

PCR [ V.44 Jy: 94C 4 min FiAZ T, 94°C
455, 57C 45s, 72°C 1 min, 1 30 1§ ¥F
72°C ZE 1 15 min. PCR /=% £ W 3 iF W 3> %)
1EH.

Table 1 Oligo-deoxyribonucleotide primers sequences used in RT-PCR

Forward(5'~3") Reverse(5'~3") Gene
ACCACAGTCCATGCCATCAC TCCACCACCCTGTTGCTGTA GAPDH
CCGTTCCTGCGTTCTTAT ACTGGTTGCCCTTGGTAG CHI3LI
CCGATGGGTTGTACCTTGTC GGGCTGGGTAGAGAATGGAT TNF-a
CTGGTGACAACCACGGCCTTCCCTA ATGCTTAGGCATAACGCACTAGGTT IL-6

1.2.4 Western blot. WHE4N ks Lk, A 3
AR A O, & 1T -20C 30 min J5, 4T
12 000 r/min 250> 20 min, /NOWEH B, IS
BT KB RDUE, H BCA VERMTH AT E &=
ZUKIE N 50 wg 8 NN GEARR Sx EFESE
W, ERIGHEAT IR B, 69 V0.5 h B AR T
2| PVDF I F. 5% Wil @ikn =3 1 h, i
—Pi, 4C . ARJFIMANBAR L A D EE bR 1
TP, EW 2h B KPL AF K ROGEY,
SV 2 min, TG EPHATIEOG, WREAE .

1.25 REHEBIE G, M NF-«B 5 804k, #
A 4 A HRELT NF-«B 854751 R Bedi N pGL3
(pGL3-NF-«kB). JH Omega /2wl ff) Fkr A #2387 &
AR S Bk, 405 %R H Lipofectamine 2000
HIERA. 24 FLBCEEFLEE S 300 ng R 5844k, [H
I} %4 % 30 ng pRL-TK JFiki. 4% 12 h J5 A LPS
PN 8 h, WsTHEIRI, FHUKVE 1K) PBS e al
Mo 1R, ARG NSRS i, YR 15 min,

BOCEE B 4 20 wl A EIEBOMA 100 wl &
NEGEM, FINFE S RS THOR . ARG AR bR
A F R pGL3-NF-kB #4428 1) 98 S BEAE.
AN 100 pl &1 OV, BREGIRS . TR
{CEEEN pRL-TK A = 2E 1 9 o BEAE, A =
AN FEAEN B —AMEIATAL IE.

1.2.6 siRNA % %¢. 4% C/EBPB Al TNF-o 5%
1 (R 5 siRINA e G4 46 Jifa 400 i) AH OC 58 DA 58
ik, HAKGR: %% C/EBPB 1) siRNA(S' GUGG-
CCAACUUCUACUACGATAT 3’ #i1 5* CGUAGUA -
GAAGUUGGCCACATAT 3') 1 ] ¥ Xf I siRNA
(5 AUCCGCGCGAUAGUACGUAATAT 3’ fll 5’
UACGUACUAUCGCGCGGAUATAT 3’ ); % X
TNF-a %1% 1 1] siRNA (5" GUGGCCAACUUCU-
ACUACGATAT 3’ #1 5 CGUAGUAGAAGUUGGC-
CACATdT 3") 1] #% % H{ siRNA (5' AUCCGCG-
CGAUAGUACGUAJTAT 3’; 5 UACGUACUAUC-
GCGCGGAUATAT 3’). 2 ul Lipofectamine 2000 5



«576 EYMUF EEYIIR R

Prog. Biochem. Biophys. 2009; 36 (5)

200 wl I iE B FREEWR A N AW, ERME
5min. 2 pl siRNAs (i £ E A 20 wmol/L) A
200 pl EIMEREFREA N B . A WS B RS,
FIREE 20 min, JOAEFFEMC, Al siRNA &9k
F£ 4 33 nmol/L. #:%% 24 h J& 1 in A\ LPS %I i
41 .

1.2.7 ELISA #ill TNF-o F1 IL-6 439 2 148 1k
AR AN MG Rk B3 . R IR P4 EL b ELISA R,
FEALH N 100 wl, ARJEHANE &, wiE
. 4 0.05% Tween20 [¥) PBS Vet 4 ¥k. HE4L
TN 300 wl B, 1%BSA 3 E 1 2 h. ek 4
R BRI 100 Wl #5989 10, S 2 h.
VbR 4 k. AT BTAR NN ELISA A, &L N
100 wl, %iE 2 h. YEM 4 k. RJGIMAED FEbs
W A AR =0 30 min. JEAR 4 K.
JaBEFLIMA 100 pl N JECH). 70 W & O ik (5
15~20 min. H 1 mol/L fiFREZ 11 )3, 37 RIFE B
A A s . ARG BE 3 N7

1.2.8 Ziitortr. AR £ 5) Rox, X
SERBEAT ¢ KK, P<0.05 YCHAEAE BEME R

2 & R

2.1 EBERELRD CHBLI RZEAEAS
WU 28 B (7 IR AL 2], Rl
FWTES, N Trizol & RNA. &5 )5 34T
SEIsE A PCR. 5 R WoR,  BARAS [AE N IRk
Y123 CHIBL1 KA 7 K (X R IE B AK IR A
237, 2.81, 2.14, 1.72, 1.84, 2.59, 2.78), {H&Z
HIEW AN EASHL, &G4 2t CHIBL1 &
BB RINCE AL, P<0.05), 4iR L% 2.

Table 2 Real-time PCR analysis of CHI3L1

expression levels in osteomyelitis patients

Control

1.00 + 0.29

Osteomyelitis patients

232+ 045

CHI3L1 expression level

The expression level of control was designated as 1. Data were

reported as x + s.

2.2 LPS iFSABEHM CHI3L1 &Kk

RT-PCR fr I 45 R W7k, 10 mg/L LPS ¥k
41 il MC3T3-E1, 6 h 5 CHI3L1 mRNA ik /K
PR TR, —HEFSE 12 h BN B
(K 1a). (H27E 54/ BEWEFE 40 RAW264.7 1,
ZEFBEO12 0 5, ZIER W ERIEAE A AR

(K 1b). Wil 1c frzn, Western blot 23 #1785 1 )i
KV REAIET LPS %t CHIZL1 ik (153 1EA.

(@)
I s
Oh 6h 8h 12h
(b) ©

s <o CHI3L1

Oh 12h 24h 48h

Control LPS

Fig. 1 Expression changes of CHI3L1 in MC3T3-E1
and RAW264.7 cells after LPS stimulation
(a) LPS-stimulated MC3T3-E1 cells. (b) LPS-stimulated RAW264.7
cells. GAPDH is used as an internal control. (c) Analysis of expression
of CHI3L1 after LPS treatment by Western blot.

2.3 NF-xB /% LPS X CHI3L1 RiERiFESIER

12 FH NF-«B 78 't 22 B 5 4R M NF-«B %
OFRRE, 25N, LPS A8 1 Yo 23 A 1 ik
B G FR S T W R, X IR W
Z 5P <0.05), 1 H 5 LPS &M #idE, U
LPS #4357 NFkB {5 5l i (% 3).

Table 3 Activities of luciferase reporter gene in
MC3T3-E1 cells transfected with pGL3-NF-«B
and pRL-TK plasmids

Control LPS LPS
(PBS) (ImgL) (10 mg/L)

Relative fluorescence intensity 1.00 + 0.21 10.70 + 2.91 16.80 + 3.54

The activity of control was normalized to 1. Data were reported as

%+ 5. P<0.05 ps control.

Bay11-7082 HEfZ AT NF-xB [ ME, M
) NF-kB 19354k, K RT-PCR F1 Western blot 4
Mr CHIBL1 £ik & Hi: 7F Bayl1-7082 Tl &b ¥ i1 4
Murf, LPS X} CHI3L1 ik 175 5 FH 52 21 0 240
(& 2a, c). F W] NF-kB 7E LPS i 5 CHI3L1 %
R R R R T ). A LPS TR AE S I8 1
P ANEEE N T C/EBPR %3k, Xf CHI3LI )
IR B S (K 2b, ¢), £ C/EBPR 4~5
5 LPS 5% CHI3L1 KIAFILFE.
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Fig. 2 Effect of inhibition of NF-kB activation and

C/EBPf expression on the LPS-induced
CHI3L1 expression
(a) Cells were pretreated with 20 mg/L Bay11-7082 (Bay). RT-PCR was
performed to evaluate mRNA expression. (b) Cells were transfected with
siRNA for C/EBP@ (si). RT-PCR was performed to evaluate mRNA
expression. (c) Western blot was performed to confirm the results of
RT-PCR.

2.4 TNF-a Xf LPS iF55H) CHI3L1 RiZZ A EHY
T i TNF-oo F1 IL-6 2540 ffa [K 17 LPS %
T CHBBLI ki /ER, &l T LPS ¥4
MC3T3-E1 401 0 J5, TNF-o 1 IL-6 1] %15 & .
RT-PCR 5 R Wor: 4052 ) LPS 3 1.5 h J5 EY
A UL TNF-o A1 IL-6 AT+ 5, HH-F CHI3L1 %
KT LRI 3a), Y94k, ELISA i th 2
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Fig. 3 Roles of TNF-a and IL-6 in the LPS-induced
CHI3L1 expression
(a) MC3T3-El cells were treated with LPS for 1.5 h, then RT-PCR
analysis was performed to examine the expression levels of TNF-a and
IL-6. (b) ELISA was performed to evaluate the production of TNF-o and
IL-6. *P < 0.01, **P < 0.05 ys control. (c)Pre-incubation of antibodies
(AD) resulted in decrease of CHI3L1 expression. [: TNF-o;; l: IL-6.

71N P A0 AT 1R 3R 0K 23 s B 1 I (& 3b). ALk
TNF-o A1 IL-6 7] it 5 LPS i3 CHI3L1 & ik 1
. HPT TNF-o [ PUARTIAL BEA0 B,  RE B 240
il LPS (5 S/E . HE, FHL IL-6 PR Tt
PRGN, AWK 3e).

H T 3P IAE LPS il i TNF-o 5% CHI3LI
ik, KH siRNA T 72406 TNF-a 3244 1
(TNFRD) K IE, 2R EIR, YT siRNA J5,
TNFR1 K&K T B (&l 4a), LPS AbBE4H )i
Ji CHI3L1 [k i b 52 21 0] 5 4 (] 4b, ).
B4 TNF-o FI 340 M th 2512 CHIBLL Kk |k
WK 4d). IXLegf LM LPS FISA s, it
7553 TNF-a 15 4¢ 5 CHI3LI [KIX.

GAPDH GAPDH
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Control siRNA Control siRNA

(©
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Fig. 4 Effect of TNFR1 silencing on CHI3L1 expression
(a) Expression of TNFR1 after transfection of siRNA. (b) Expression of
CHI3L1 mRNA after transfection of siRNA. (¢) Expression of CHI3L1
protein after transfection of siRNA. (d) TNF-a induced CHI3LI

expression at both mRNA and protein levels.

2.5 LPS i#J NF-kB i5S TNF-a &i&

iR g R B ALUEH, NF-kB iH 4L Al TNF-o %
AN LPS G CHIZL1 &Ik LA 2T, H
TIOR3 2 WA TC R, H NF-«B &4l
7 Bay11-7082 Tl kb BE 40 A, 4K Ji5 & Wl LPS X
TNF-a FIEMFEFERR G Z 2. 4558 WoR,
Bay11-7082 Tii4b B 41 g W] W40 T LPS X TNF-
TR FEHE 5), UiH LPS i@ 0% NF-«B
%S TNF-o ik,
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@ ) 10 YEM, T4l C/EBPR ik HA <52 LPS (1153
o EH, RWIE: SN 1 NF-B 035 L 7E LPS %%

— — 2l CHIBLI 43 03t 72 L B ).
—— - § sof ] SAMNID THL A B PR TEL R .
— £ sof * CLA01 % FI 41 B2 ) LPS IR #5245 TNF-an
2 S0 " IL-1 A1 TL-6 2540 [H 7, 3 e i (5 7 s ph ok
R LPS — 245 FUFIL IR &Ik, 16 LPS RIF/EW

Fig. 5 Effect of inhibition of NF-kB activation on
TNF-a expression induced by LPS
(a) mRNA expression was assessed by RT-PCR. (b) Protein expression
was detected by ELISA. *P < 0.0l »s LPS. [: LPS; 2: LPS +Bay
(20 mg/L); 3: LPS+Bay(20 mg/L).

3 it it

CHI3L1 J& TWiFLah® )L T g 5 s, %KL
ff) cDNA % iy K b 383 AN & HL e 1 & (1 % .
CHI3L1 [ =45/ 1 o8/B8 AR 3T B A i,
TER AN C o — /MBS W EBEZES LT R
i G IEBAL. IRIRAFSEER B, CHIBL1 FERIE T
ARG B A0S o EEAE) RN 980T e N AR B4 A T,
SINKEEAEELL . B O R LR LEA . %
S5 ARANSZIGUEY], TNF-o BEUS S 80 9 i 0%
CHIZL1M. /R AE N 1 215 5 CHI3L1 RIANE
TN .

B LSRR YN M #8 T BESZ 2 40 R s, R
HRESE . B RSN, B R BEE WL,
R AE K. Bk, L HETR IR EECY
R () — AN HME . P S 2 1) 2 B0 R 4 0
0] 25 PR S5 22 IR IR U2, LPS S 522 K
PR 20 TR A0 RO () R Ay, A S EUR SR 4 2]
I E T JE . H LPS ARSIl 4w 4L 23 A e 4n
L, e e B bR DAL 6 28 8 1) B
fiE. ASCHEH, CHIZLI 768 il 28 B i g i 4l
ZUFN LPS Ab BRI i 4 M b R IR A T, H 2
TERA K ) EERELI M R LPS JF AN S CHIBLL ik
Fhir, 78 CHIBL1 A ] RS 5 i 4l ZUR S (1) 93 21
HERE, i T 40 AR 0T BE S 28 8 B R v
CHI3L1 Rk T i (1) 40 H e .

NF-kB 1 C/EBPB #& LPS M0 {15 5l % N i
HEEW I SRN 7, 2S5 900 I W I HE ZEIE R0 14,
T EE—D M LPS S CHI3L1 £k MIpLEl,
WT XN RN TGS 5N S T %GR ERE.
i BN, LPS X NF-«B 5 W W oS 1E /i, 4
il NF-B ¥4k 23 5 Z4 40 i) LPS % CHI3LI 115 3

EPERIhRE R R R AR . AR RE,
NS R G 2 J5, TNF-a. IL-1. IL-6 2541
J PR A A0 AR R TR R 2 A RS ARSI
iR oK, LPS B 45, TNF-o Al IL-6
A FVHH IR T CHIZLL, #E7m 1% Se 4 Jfa X - 1]
ReZ 5 TR LPS ¥5'5 CHIBLI Rkt fE. M
PU TNF-o PUARTHALEL AN J FT6S TNFR1 BEAT LRG0
BR, g5 R ORIX AN kAT LU LPS AN S
CHI3L1 W33 sz 200 A, BT8R I
T F TNF-o 4021 40 o 5 58 511 ¥ CHI3L1 KA.
b id g5 RAIE 52 LPS J i TNF-o /1% CHI3L1 £
ik, NF-xB 346305 Bay11-7082 AbEH4f i 2=
F0iH LPS 53 1) TNF-o 3k L1, 1 W] NF-«B (1)
WS /& TNF-o BRI BUFEAE. 2T DL RS 2
B, 31 LPS i S CHI3L1 RIA M AT g 105> 7ML
. LPS B 4G 0% NF-kB, NF-«B (1] ¥#% %
TNF-o 20 1, )5 B TNF-o SR E 40 3 0
o3I 7 ORI CHIBLL KA.

Zi Bk, ARECE ORI, CHI3LL {E1#E
R Y 4L AU LPS A3 (1 BB 4 i b
A TE, $78 CHIBLL A Al g3 58 H 24U
(R BEERE , JEIL ] T LPS 55 BUR 40 e 3R
15 CHIBLL (P55l i, Rit— 00 i R A=
YR E R RE B T RAF I 3Eal, 08 T ffi e
PRSI I R LB T BT R

2 % x M
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The Molecular Mechanism of LPS-induced CHI3L1 Expression’
GAO Lei", CAI Guo-Ping?™
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2Life Science Division, Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China)

Abstract Treatment of chronic osteomyelitis has become a difficult problem in clinical medicine due to its

extended pathological process, high occurrence of complication and recurrence of disease. The major pathogenesis
mechanism is Gram-negative bacteria infection, such as staphylococci. LPS is an important substance found in the
cell wall of Gram-negative bacteria and administration of LPS to skeleton relevant cells in vitro could simulate the
pathological characteristics of osteomyelitis patients. The results of quantitative real-time PCR and Western blot
showed that CHI3L1 was up-regulated obviously in the infected bone tissues of osteomyelitis patients and
LPS-stimulated osteoblasts. Analysis of the luciferase activity of NF-kB reporter gene vector revealed that LPS
could activate NF-kB. Bayl1-7082, an inhibitor of NF-kB activation, suppressed the elevation of CHI3LI
expression induced by LPS. Pre-incubation of osteoblasts with anti-TNF-« antibody or silencing TNF-a receptor
expression by siRNA inhibited the induction effect of LPS on CHI3LI1. Inhibition of NF-kB activation also
prevented up-regulation of TNF-a induced by LPS. In conclusion, LPS stimulated TNF-a expression through
activating NF-kB, then TNF-a induced CHI3L1 expression. It was demonstrated for the first time that CHI3L1
expression is promoted in osteomyelitis and LPS-treated osteoblasts and investigates the molecular mechanism of
LPS-induced CHI3L1 expression in osteoblasts.
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