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[ Abstract ]
construct their prokaryotic expression systems, to establish ELISAs based on rTpN17 and

Objective: To clone tpnl7 and tpn47 genes of Treponema pallidum and then

rTpN47 as antigens and to evaluate the sensitivity and specificity of the ELISAs for detection of
serological diagnosis of syphilis. Methods: The whole length of tpnl7 and tpn47 genes was
amplified by PCR and then their prokaryotic expression systems were constructed. SDS-PAGE
was used to measure the expression of the target recombinant proteins rTpN17 and rTpN47. Ni
-NTA affinity chromatography was applied to extract rTpN17 and rTpN47,while Western blot
was performed to determine the specific immunoreactivity of rTpN17 and rTpN47. By using
rTpN17 and +TpN47 as the coated antigen,respectively , ELISAs (rTpN17 -ELISA and rTpN47-
ELISA) were established to detect serum samples from 200 healthy individuals,25 RA patients,
17 SLE patients and 211 syphilis patients. The detection effects of the ELISAs were compared to
those of TRUST and TPHA. Results: The sequence similarity of the cloned tpnl7 and tpn47
genes was 100% compared with the corresponding sequences in GenBank. The expression outputs
of rTpN17 and rTpN47 were approximately 37. 2% and 26. 8% of the total bacterial proteins,
respectively. Both the extracted rTpN17 and rTpN47 could take place remarkable conjugation
reactions to the sera with positive antibody against Treponema pallidum. The positive detection
rate of TPHA (99. 1%) was the highest (P<C0. 001). The positive detection rates of rTpN17-
ELISA (85.3%) and rTpN47-ELISA (84.3%) were similar (P>0. 05). The positive detection
rates of TRUST (72.5%) was lower than that of rTpN17-ELISA (P=0. 001) but similar to that
of rTpN47-ELISA (P =0. 014). The detection results of all the serum samples from healthy
individuals,RA patients and SLE patients were negative,whereas 7. 1% (3/42) of the samples
from RA or SLE patients were positive. Conclusions: rTpN17 and rTpN47 are still maintaining
their original immunoreactivity. The ELISAs using rTpN17 or rTpN47 as the antigen are rapid,
simple and convenient, higher sensitivity and specificity methods for serological screening and
detection of syphilis.
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1.1 mEFFEXEZELHEA 211 kR
PHR IR IPBTEE MBI EETH
AW, MM E AR BB AR .17
%l SLE #125 §il RA X HREE MFRAH
WMTT P ERRME. 200 4 TR FHEE
AL #EmAk N E=ZARBERMTM T
FEREFEGEE, TRUSTRAMWE LHEE
BAEYIBERAAGEHEXS - BHHTF
S10940058), TPHA Iy H HAE LA 7.

1.2 HWERY# . ZEMNTF RAZE4H
DNA Hi# i % i #l & (BioColor) IR R # T
Y BDNA ,, 2%GenBank & 3775
(No.TP0435,TPO57) R RV BB % 0 i 4
REBEHEEEANBUEA BTVrHL2K
tpnl7 Fitpnd7 FE K59 .tpnl7 5P F 5 .
# 5’-CGC GGA TCC (BamH I)ATG AAA
GGA TCT GTC CGC GCG-3’, Fi## 57-CGC
CTC GAG (Xho I)CTA TTC CTG TGT TTC
TTC GAG-3’., tpn4a7 5| 9155 EifF 5”-CGC
GGA TCC (BamH I)ATG aaa gtg aaa tac gca
¢TA-3’, F##5’-CGC CTC GAG (Xho DCTA
CTG GGC CAC TAC CTT CGC-3’, PCR &
& 100 pl, A& 2.5 mol/L & dNTP, 250
nmol/L & 8| 4,15 mol/L MgCl,.2. 5 U EX
Taq ¥ (TaKaRa).300 ng DNA ##&.1XPCR
ik (pH 8. 3) ,PCR &% ¥ #¥tpnl7 EE K
94'C 3 min, X1394'C 30,52C 305s,72°C 45
sy, X 30572C 7 min, X 1; ¥ 3% tpnd7 R H N

94'C 5 min, X1;94C 30s,54C 30s,72°C 120
s, X30;72'C 10 min, X1, REARZER L
L% gERakEMy My, %
TaKaRa 24 7] T-A RN &R ERH B, %
BH Y % A B E ZE pMD19-T Hiik+,Z
Invitrogen 24 &) /¥ ,
1.3 FERREAFEHNBRAFYREMNELS
WETHERREERREINBAREN
pMD19-T FHH F %, BamH I 1 Xho I WEFY],
REMEMERAFBREZELRAEAKPETI2a,
HAATFTREBEMEE. coli BL21DE3 #, iRIUE
HER NG BERNT. ELBERETH
0.5 mmol/L IPTG #S BN EHFH rTpN17
FrTpN47 %Kik, R BioRad KB K4 &
Siftiit rTpN17 #1rTpN47 ik 7= & ,Ni-NTA
%ﬁEﬁ%E%E%%ﬁF&#Jﬁ%&%%:’C
BEI E Hk D,
1.4 rTpN17 flrTpN47 % KNS &
rTpN17 #1rTpN47 £ 5 ¥4 SDS-PAGE 5 #
FE,4rBILL5 21 ¢ 100 B M2 TPHA Bk
FHARERE N —HT,1 ¢ 4 000F B /Y HRP
$7i2 £ 50 A IgG (Jackson ImmunoResearch) 3y
—#,.DAB A B GBJEY, B Western bolt #& il
rTpN17 #1rTpN47 G ¥ K Rk .
1. 5 TRUST # TPHA # W 4 318
TRUST 1 TPHA & K7 & ¥ 9 45, X 211
iR R F I .17 4¥SLE #125 #:RA B &1
&, A K& 200 43 8 B L1 A< 3 A7 48 10 A 45
RHE.
1.6 rTpN17-ELISA H1rTpN47-ELISA 9%
SERKT  FApH 9. 6.0. 01 mol/L BREREE 2R nir
BB RAMWEHNE S rTpN17 X rTpN47, 43
HIFE 50 pg/ml, 96 LEEZ BRI NREIL G
100 u1,37CHEE2h F4CH®E. IKHFJ0.05%
Tween 20-0. 01 mol/L. PBS(pH 7. DK 3 K
JEFI5% BSA #H ., 25|41+ 1 60011 : 400
5 B 1Y 200 4 IE % A ML 3 — 31, HRP 450 %
#i A IgG (Jackson ImmunoResearch) i 4,
TMB 4 B 6 XY, & (k. R 5 A BioRad B 1%
A 5E & FL ODysofH , T ## 128 FE A I 75 OD,s0 {8
WENITHER OD HEMRERE. F5RA
rTpN17-ELISA #i rTpN47-ELISA, ¥t 211 {4
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7~ ,rTpN17 firTpN47 {7 55 M E LA
WM ESESHF BRI (E3),
2.3 REFEBSWMEERHLE rTpN17
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M:Marker;1 1 2:PCR ¥ ¥ )£ ¥ tpnl7 #
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Fig.1 Target amplification fragments of

tpnl7 and tpn47 genes and

endonuclease digestion maps of the

recombinant plasmids

M:Marker;1:pET32a Jf%L;2 #3.rTpN17
rTpN47;4 A1 5. B4 K r TpN17 M rTpN47
2 rTpN17 #orTpN47 R X R R sk R
Fig.2 Effects of rTpN17 and rTpN47

expression and their purification

M :Marker;1~5 #17~11: 45 R rTpN17 BrTpN47 55 43 i 8 ML M4 6 F12. AR
3 rTpN17 #rTpN47 5 # & fa M & & Western blot & R
Fig.3 Western blot results of rTpN17 and rTpN47 to T. pallidum antibody positive

sera



F1% HEE. S WEREAELEA TN RrTpN4T HHURMELISA 5TRUST #TPHA i l2H B R H L. 71 -

-ELISA ] bR 4R A 654K OD, & 4
124 0. 2340. 04 F10. 213-0. 03, FH 14 55 5 3 b5
B/ %1% 0. 35 #10. 30, rTpN17-ELISA.
rTpN47-ELISA, TRUST #MTPHA Xt 211 4§
HARE MIE AR A AR 0 P 3R 4 51 0 85. 3%,
84.3%.72. 5% F1 99. 1%, TPHA & ) b3 ¥ %
B %% F rTpN17-ELISA,rTpN47-ELISA #
TRUST(P<0.01,%1).4 M HFEFHE LB S,
REBB KA e=0.0071,P {H<0.001 EH S
HEE L, EHiL TPHA Rl U RSB THE
3 FR I 7 3 (P<<0. 001),rTpN17-ELISA #I
rTpN47-ELISA & i PH A& M3 (P=0. 427),
TRUST 4 fH 14 %1% F rTpN17-ELISA (P=
0.001),{H 5 rTpN47-ELISA W E B E#H £ 5
(P=0.014,%1), 58 fITRUST &% A
KWIEERAENBERAFAPELET A rTpN17
-ELISA.rTpN47-ELISA FITPHA # 3 % 5 B8
tE# % 58 4| TRUST [t % B & I 15 4
£ rTpN17-ELISA.rTpN47-ELISA #1 TPHA
B, 450% 36.33 f56 MIE2HBELERGE2),

R1 WHFES2IHEEEE 0ikeida
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Table 1 Detection results of the syphilis

patients > sera by four different
assays
¥ % FH £ ¢ %50 B #E B1 4
rTpN17-ELISA 180 31
rTpN47-ELISA! 174 37
TPHA?? 209 2
TRUST*5¢ 153 58

vs 'TpN17-ELISA,' ¥* = 0. 63, P = 0.427.2y* =
27.65,P<<0. 001;vs rTpN47-ELISA,*x*=34.61,P<
0.001,*x*=10. 38, P=0.001,°x*=5. 99, P=0. 014,
¢x*=60. 93, P<C0. 001

3 i #
A CER R, TpN17 #1 TpN47 £ Tp 15 5
HEBEENIEROHESY, TpN17HE

FETEPHERERLH). ToNG B5 K
ERBFE. 51 .1 AHERELHRER

© BUSLRL, B R A T A B B R O TPNAT

%2 58 # TRUST M/ H e & 4% A ELISA &
TPHA ##a 4 % ’

Table 2 Detection results of 58 cases of

TRUST negative sera’ by ELISAs

and TPHA
B 7k B ) 3 FHEER/ %
rTpN17-ELISA 36 62.1
rTpN47-ELISA 33 56. 9
TPHA 56 96. 6

LU, SRR, BRI T REE A NRER
MaZRBEARATFRHRERSHISE, )8
T 5 TRUST #01/8% TPHA #H {0l B9 1 1 %% 3.,
WHO il Tp RE & H HME M EIA T {EY
BEBEN L. BT Te BEBRE, REHFAR
FAEETERHEARZAMN cTpN17 # rTpN47 4
R ELISA ##HE,

B 5T B2 3t A WA BE R R 40 B 4 A ot
VI . RRETFIELERMMtnl7 Kppnd7 &
H.HBYTRBEZEARLE, TpN17
rTpN47 EE B KRB HEBEE K 37. 2%
26.8%. R4 rTpN17 # rTpN47 2 SDS
-PAGERHBRNE—HWEOLH, RHARM
KRB NI-NTA BRMERETRE . B K
BE R rTpN17 #MrTpN47, rTpN17 fl
rTpN47 ¥ 55 5 43 5 3 4t 44 B o 1 75 2 B P
4 , Western blot 25 £ %] ,rTpN17 #rTpN47
NREERARERNY, TRERA SRR
% Ifl #h7 4 ELISA 9] &40 =,

AR A rTpN17-ELISA .r TpN47-ELISA
TRUST 1 TPHA i 211 #i#3 8 % 0 57
FHEREXN, TPHA R EE R G (P<
0.001),rTpN17-ELISA #I rTpN47-ELISA #
i FE 4 B A E (P=0. 427) , TRUST #& FH 4
# X F rTpNI17-ELISA (P = 0.001), {8 5§
rTpN47-ELISA #iE (P=0.014), fh5h, 5 3 )
RA M SLE B & i & 454, TRUST &l & £
41 2 P44 ,rTpN17-ELISA .rTpN47-ELISA HI
TPHA X 2 ol 2 M ¥ 45 %, & 9] rTpN17
-ELISA# rTpN47 -ELISA B % 5 TPHA #{
BRI e R B R ATAN A BF R PR
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4y %I LA rTpN17 H1 rTpN47 ki 8 ELISAs,
HERRI—FE . EE QR TR
MISRMEEFENE,

- RO BN, rTpN17-ELISA #1rTpN47
-ELISA X} #5 3 I & 47 A< i R U B 3B A A
YPERE., BEAEXERIRE, BKEHEARA Tp
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S50 IR 0 2 O 58 S 4R R R T LA, kL R
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