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W OE. BE RTEERAR(Tp) B E G Tp082l #HAME X FRATRALMIESHFESR, K
7k ORZXFHEG Tp0821(1Tp0821) , Kk i %, (Tp0821 #l# THP-1 Za it | ELISA 4% % 2m i B F 1L-6.,
IL-8 #= IL-1B #% & A K -F ; ERK1/2 JNK p38 F= NF-kB 45 71 474 ) 2 ] F 4 2 THP-1 %8 i 30 min, F A 1Tp0821
#134 THP-1 28 g ELISA 2 31450 1L-6 1L-8 F= IL-1B #9 KA KT, HER  Tp0821 #l#k THP-1 fmhek ik 1L-6.1L-
8 A IL-18 £ —JE B W 5 RIS M A A& G R E 2 EA X, 1.0 ng/ml &% 24 h 6 & a0 0B F £ A KT & &
Tp0821 48 2 ERK1/2 JNK . p38 = NF-kB 4 St 1 7] 71 T 4L 2 5 49 THP-1 4@ e, 11-6 & ik KT 5 5 T B 63.4%
(P<0.001) 4.3%( P>0.05) .53.4% ( P<0.001) #= 73.1% ( P<0.0001) , TL-8 % %] T I 49.2% ( P<0.001) .6.0% ( P>0.
05) .41.1% (P<0.001) #= 71.0% ( P<0.001) , IL-1B % %] F & 36.8% ( P<0.01) .3.9% ( P>0.05) .30.3% ( P<0.001) #=
59.7%(P<0.001), £ rTp0821 7T it ERK1/2.p38 #» NF-kB il %% 5 THP-1 % ji & X 42 ¥ @ je B T 1L-6,
IL-8 F= IL-1B, Tp0821 T 4E-Z Tp &-%89 &% B T,
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Proinflammatory Effect of Treponema Pallidum
Membrane Lipoprotein Tp0821

WU Zhizhou, WEN Meizhen,KE Jianliang, et al
(Department of Clinical Laboratory ,Jiangmen Dermatology Hospital , Jiangmen ,Guangdong 529000, China )

Abstract:  Objective  To investigate the proinflammatory effect of Treponema pallidum membrane lipoprotein
Tp0821 and related signal transduction pathways and provide experimental basis for the clarification of pathogenesis mecha-
nisms of T.pallidum. Methods The recombinant protein Tp0821 (1Tp0821) was expressed and the endotoxin in
r'Tp0821 was removed. ELISA was used to detect the expression of proinflammatory cytokines 1L-6,1L-8,and IL-1B of human
THP-1 cells stimulated with rTp0821. Furthermore, rTp0821 was used to stimulate human THP-1 cells pretreated with the
ERK1/2 inhibitor PD98059,p38 inhibitor SB203580, and NF-kB inhibitor BAY11-7082, respectively, and then ELISA was
performed for detection of the expression level of proinflammatory cytokines. Results rTp0821 possesses the ability to in-
duce THP-1 cells to secret IL-6,1L-8,and IL-1B in dose- and time-dependent manners.The expression level of proinflamma-
tory cytokines peaked when THP-1 cells were stimulated with 1.0 pg/mL of ¥Tp0821 for 24 hours.Moreover,,when pretreated
with PD98059,SP600125,SB203580, and BAY11-7082, respectively, THP-1 cells decreases expression of IL-6 by 63.4%
(P<0.001),4.3% (P>0.05),53.4% (P<0.001) ,and 73.1% (P<0.0001) ,1L-8 by 49.2% (P<0.001) .6.0% (P>0.
05) \41. 1% (P<0.001) ,and 71.0% (P<0.001),IL-1B by 36.8% (P<0.01),3.9% (P>0.05),30.3% (P<0.001) ,and
59.7% (P<0.001) ,respectively. Conclusion These data indicate that the rTp0821 may activate the THP-1 cells to pro-
duce the proinflammatory cytokines via ERK1/2,P38 and NF-kB signal transduction pathways and membrane lipoprotein
Tp0821 might be an important pathogenic factor.
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M7 A B IR e 4K ( Treponema pallidum , Tp)
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T, &BEREAERLHR 1 200 JT R H], B 28N
SERE AL DA N Tp ANREFEIRSL G TR
(b PR T 0w A R BOR LRI E
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ABFTE B TELR T Tp0821 T 7E Iy AiE 48 i 14 LA K ml g
Z 51 RIAE 5 i %, S B Tp Bom b i 2 it
SE A

[ e I I

1.1 EEHRFRF Tp Nichols FrifERE L K A
TAAZ M (THP-1 400 ) 257 R B 48 K0 i AR ) =
WEFEHT M . BamHI F11 Xhol R il 4 Py U1 il 15 55
NEB A F], Ni-NTA & FZ 1461635 & | Detoxi-
Gel TM N8 R 25 bR B¢ T4 3% 2 0 i 4 007E LA
Anti-His B 70 (& HU /K 1 H 2 E Thermo Fisher
Scientific 7y 7, HRP-3£ $it /M Bl 1gG 19 H & [
Millipore 23 7], ECL & [ B0 75 K 3 75 & L 1L-6 Al
IL-8 ELISA i 7] &} ¥ [ Abcam 24 & 7= &, M
HER2E RS — B B AT AR VLT T T R R B e e
60 17 AEFEE B L5 AT 40 03 16 I3, #5E Il
W G R 12 Wi 5612 ( RPR Al TPPA il %5 2% 134 56 B
PE RS G ACRE AR DL BN T PR sl )

1.2 FHik

1.2.1 &40 Tp0821(rTp0821) #g k ik ik %7
M GenBank HERHRK 1p0821 FEPH 41, #5315 19y ( it
YR AN F A ) . EETIY N F5'-CGCGGATC-
CATGAAAGGAAAAACGGTGAG-3', F %1k & BamHI
BV A5 U514 RS'-CCGCTCGAGCTACAAAG-
CAGGCGCCACC-3', NI N Xhol WY i, LA Tp
Nichols # DNA 44k , PCR 44 1p0821 JL A, #4 2t
pET28a(+)/Tp0821 L TvkL, 8P4 5k =
E.coli BL21 #1,0.1 mmol/L IPTG F 30 CiES351k 4
h,Ni-NTA £ FZHrikalifk Tp0821, BCA & 1k
M E IR B A 'Tp0821 e EE | Detoxi-Gel TM P HE &
R RPN R R S L N # R
i, LA Anti-His B450°8 — 30, DLE BB Z 900,

Western blot 285 1Tp0821,

1.2.2  1Tp0821 #& X #F Al &  THP-1 4}l T
37 °C \5%CO, THIRIEFRAELLE 10% FBS 100 U/mL
HHR G100 pg/mL 5 % .2 mmol/L #F 2 BERL Y
RPMI1640 3R ELRE 57, 70 20 i A3 Tt 5 > LT I 5
U, FERFFILE ITCHE PBS 3k, 3235, SR 5 s
fif 5 FRFRAREE T 37 °C \5%CO, THIRIEFRA 5%
Sk AN [) e XI844 R - 32 35 7K P 5
AL 0.5.1.0.3.0 F15.0 we/mL i rTp0821 kb
FETHP-1 Z0A6, A rTp0821 FEA[a] i} [H] X fig 4
YRR R IR KE 52 M, 1.0 pg/mL 1 Tp0821
R THP-1 20/ 6 12 .24 F148 h, 2% S50 4B
PEXF IR (100 ng/mL LPS) (SRS #E (PBS) FlZs H X}
HRPUMARR R B4l 3 A 474l PBS ik
3R THP-1 40H4 3 W5 LA 0.1% Triton X-100 &b 2
30 min, B0 MUEE B, # IR ELISA 32000 &5 U0 B 50
EH A IL-6 I0-8 Fl IL-1B M,

1.2.3 rTp0821 XM A wg4a £ 12 F@%mz N
PRIT MAPK 5 NF-kB /22 5 Tp0821 55 THP-1
AR A 40 K1, 43 1 L ERKL/2 R SRl
il 7] PD98059 JNK 4 54l 7] SP600125 ,p38 ¥
SR ) SB203580 A1 NF-kB 1 5 410 il 71
BAY11-7082 TiAb¥E THP-1 4HJ#fl 30 min, Tp0821 Hi|
4 THP-1 4000 24 h Ji5 , ELISA #6343 11-6  1L-8
FIL-1B e

1.2.4 %t FHEx ASEIELE 3R, K
SPSS 15.0 GEdH kA AT 43 B, S 0 5508 DL B 8 e b
HEZ RN B Z B LBk ] ¢ K3, P<0.05 oK 22
SHAGIEEY,

S

2.1 1Tp0821 WKL AU S5EE tp0821 F:[H
PCR ¥ #/= Ha Ik . 7R 7€ 800 bp 2247 K/ AFAE
— RS AAT (B 1), 5 R BORY R
(807 bp) FAFF, M P45 R 5 GenBank 2> A 45 R 5¢
4 —3%, pET-28a/Tp0821 7E E.coli BL.21 ik 34
kD /M EH, SHHE R 3B 2),
Western blot %558 45 8 i 78 Ho 5 His Hp0 A1 AR 72 1ML
(B 3) , RUZE A Tp0821

2.2 rTp0821 %l THP-1 HAEFRIE 11.-6,1L-8 0 IL-
1B rTp0821 iS5 THP-1 4 I/ WAL 4 4 i K 1~
IL-6 IL-8 I TL-1B 75— 7 {5 il PN -5 sk ) A1
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1 pET-28a/Tp0821 & PCR £ M.DNA marker;1,2;
pET-28a/Tp0821 H 40 [Tk A" 14 =1y
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2 rTp0821 BIZE{4l, M. Protein marker;1: i ;2 ~7: R[Fl
W i B VR IR R B ) 1 Tp0821

C 1 2

-

—34kD

B 3 rTp0821 Western blot ¥£7E €. JEIE# AUMLIG ;1: Anti-
His BP0 ;2 . MR A MLIE

W B IEAOE AR T 1 wg/mL B, TL-6 T1-8 Al TL-1B
() 7K Bt A R PV B3 I IS I, 1 g/ mL B35
FIWE A, 43 ) A 166. 0 £ 16. 9 pg/mL., 145. 3 +
10.7 pg/mLA1 118.2+16.3 pg/mL( & 4A) , Bl v
JERAN T 235 F 5 1 weg/mL ¢Tp0821 H#4 THP-1
Y AT, 1L-6 IL-8 F1 1L-18 FikKF-7E 24 h PR H]
DBCEST TR 38 h T BE 0, 24 h B 343k B A A IR
177.8+ 8.8 pg/mL ., 147.4 +7.6 pg/mL Fl 118.3
7.0 pg/mL( |8l 4B) , Fifi J5 Fifi ) 84 e () 2 4 77 3% 3k
TR,

2.3 PDI8059, SP600125, SB203580 #1 BAY11-7082
M 1 Tp0821 55 THP-1 4B R IX 11-6,11-8 F0 IL-
18 rTp0821 HiliE £ PDI8059 ,SP600125 ,.SB203580
Ph K BAY11-7082 Fitsb ¥ 5 %) THP-1 40 ff, [L-6 ik
IS5 5 F % 63.4% (P <0.001) ,4.3% (P>0.05) .
53. 4% (P<0.001) F1 73.1% ( P<0.0001) , IL-8 435I F
[%49.2% (P <0.001) .6.0% (P>0.05) .41.1% (P <
0.001) F171.0% ( P<0.001) , IL-1B %3 %1 F [% 36.8%
(P<0.01) 3.9%( P>0.05) .30.3%( P<0. 001) il
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FEIRER AN F IS0 PBS B X R  LPS g B IR

(P<0.001) (1 5), LI_I-3HH PD98059  SB203580 Al
BAY11-7082 fig & Z ] +Tp0821 #illiik THP-1 il %
MR AN T 1L-6 IL-8 1 TL-18 , NK 45 5P
1 SP600125 W TGHH s 520

@8 DMSO
PD98059
200 W SP600125
g SB203580
£ @B BAY11-7082
& 150
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= 100
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IL-6 IL-8 IL-1B

5 MAPK 7 NF-«B 52 H## 5%t rTp0821 i% 5 THP-1
MHAARIFERAME TN S50 IR LE:, * . P<0.05; *
#* . P<0.01, **x . P<0.001, ##x#x , P<0.0001

AT AF 55 % B, Tp BB & 1 Tp0663' il
Tp0751" By Al 55 THP-1 4] k4 4 40 i X 1
5 Tp B4 5, Tp0821 & — M g 4 11, {5 2
ARG AW, AT THP-1 28
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WA A i £ 222 T THP-1 4 L /N R E
IV £ L %o B T U, A, T 0 N 4 L ) A B
PRAS, i ELHAE Ry B 20 B A AT, FEFR TR 1 3
R E AR AMER, 1L-6 IL-8 F IL-1B8 &/
B HAE RN SCEEAN L K T, 2 5 0 S LR I i
P, ABFITLs R L Tpo821 i S THP-1 41 g%
TRAR A 20 B DR 7K A — 2 3 Bl PN 5 e B o
PRI TR] 2 IEARSG 24 1.0 pg/mL Tp0821 Hili# THP-
1 4 24 h B, 02 5 41 PR 7 2 55 7K 3k B0 A{A
X AT e T3 v W B Tp0821 Ayt e 3 i 1] £
T THP-1 201 5 A= Py 2= Dy fg , 25 1 52 i 42 2% 240
LR T8

MAPK i ERK1/2 JNK F1 p38 SEA4 i, J& £ F
e IR 3% Ak BAOR%/ I A0 I Y B N S B R S
XA WE 9T & PR, ERK1/2 45 S v i )
PD98059 Al p38 St 1 #l il 7] SB203580 #E #1 il
rTp0821 5 5 THP-1 4 it 3% 3k fi2 48 4H il K &, {H
JNK 43157 SP600125 FiAk#E THP-1 4 il J5 X £ 4
YRR IN R HBA B B, X R, ERK1/2
F1 p38 AIHES 5 Tp0821 45 THP-1 AffI L {E R
YR T,

NF-kB Je&—F R % Sk K1, 2 5 iR 2 i i
RANMIR T AR 555§ ORI, NF-«B 38
5 kB &5 A BTC I R R T RIR T AR T
Ao sz m AN SRR 1B BRIk T R U
B NF-B Bl 07 2 5 R 5 7 5045 &, ki
RAEPPEAEH . ABFFE & B, NF-B 5 52 3 il
# BAY 11-7082 iAL¥E THP-1 4 30 min J5 , {24
2 A R T ek K- kA2 209, W] NF-«B 7] B
%5 1Tp0821 415 THP-1 40 I FF BUARAE S

g b ARSI A R B ERK1/2,p38 il NF-kB
2 5 1Tp0821 45 THP-1 4 it 3¢ 3541 46 20 i BF -,
Tp0821 HJ N Tp WRAEEUR N T,
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