ERbihE¥ 2% 2021 4 1 A% 42 %% 28 Int J Lab Med.January 2021, Vol. 42.No. 2 « 197 -

-
sRUMSESNBRIOESRENERRMIERNER

EFOFLCHARFR . E R AmA R HED, M H ARE R, xRS
L) MNERXFRES —ERERFA., S &7 M 51000032, 7 MEFR KX FEBABRER.) &) M 510000

H OE.HN AMEERATEARE,ERA S AERAS A BRERURGEG EZ#AK(Tp) F &Kk o4
FERY TpBEEWER, HiE BIRBAZXZAKRFZOS TpA7 HaG $AMEH Baiiiat % £ 458
HFG., MEKZ S A A EOEARRA T I AR K B L& KKK (ELISA) & 54 m 96 4
M A TR A T (1KS/CO<K10) . KM Rk Ak Bk 8 £ X (TPPAY B RAE A AFE ¥ £ R AEmk &% & o) 4
B AL Tpd7 Ha#iT i, &R %A@k 6% NI R & ELISA Hibn 69 2 BE 45 F o 5
A 90.32% 4= 94.12% , Tpa7 & IR k& ELISA sEteml o9 F A 4 93.55% 45 F B BAK, 4 79.41%, %
FAL RS AR & ELISA %5 TPPA R HFE6F 4 91.67%,.& T Tpd7 a8 88.54% ., &ik %
e EAOTHRARGHEERFTFHHAOFFE., BARATAHT —REARSFFEOHEEDL B 7 =R
BT ER,

KR Bamkls; MAE; BAEME; Tpd7 BE; BBELERMKXE; SREwAEY

DOI:10. 3969/j. issn. 1673-4130. 2021. 02. 016 FEED LS R446.61

M EHES:1673-4130(2021)02-0197-05 MHktRERD A

Effect of multi-epitope fusion protein for resolving false reactivity
in syphilis antibody test"
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Abstract: Objective To adopt the multiple-epitope fusion fragment strategy to increase the specificity of
anti-treponema pallidum (Tp) screening test for decreasing the Tp false reactivity results by aiming at the
population of syphilis low prevalence rate. Methods The multi-epitope fusion protein containing multiple
dominant B-cell epitopes of Tp47 protein were obtained by the prokaryotic expression system. Subsequently,
the multi-epitope fusion protein was used as an antigen to establish an enzyme linked immunosorbent assay
(ELISA) double antigen sandwich to detect 96 cases of syphilis positive serum (1<<S/CO<C10). Then, the
TPPA results were used as the standard,and the sensitivity and specificity of the multi-epitope fusion protein
were compared with Tp47 protein. Results The sensitivity and specificity of double antigen sandwich ELISA
were 90. 32% and 94. 12% respectively. The sensitivity of Tp47 protein detected by ELISA double antigen
sandwich was 93. 55 % , while the specificity was low,which was 79. 41%. The coincidence rate with multiple-
epitope fusion protein TPPA double antigen sandwich with the results of TPPA was 91. 67 % »which was high-
er than 88.54% in Tp47 protein. Conclusion The multi-epitope fusion protein can effectively increase the spe-
cificity of syphilis serum diagnosis,and provide an ideas for the development of a new generation of syphilis di-
agnostic methods with higher specificity.
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100 % o H 2 5 B 1 AN BRAR S T 4F Ok [ N Ah AR
22 S I8 5 3R FH R T O A O 9 2 B AE M AR IRAT RN
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BUE LR T 5 5 N A 4 3% B2 5 (TP 50 A 5K 1 [R] R
M, 3K 0T BE A2 M E O A 4 AL Hh AR R R M T R =2
SR 15 1 AN 1/ S S 122 RS 7 =10 S N S N
Tpd7 AW B AR, FIHE S PCR HAREES
AR B B, e da bt I M 22 1 o b L R
Ik 2 RAEG B L BRI E e Y I (CHRP) A

W% 2 Rl A B s 8 ST BB R e 0 ELISA 35 %
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1.1 — %Rk U e 2017 4E 3 J1 & 2018 4E 3 A
PN B R 27 B e 5 — 5 B ik B 4> B Bl S g e T AL Ar-
chitect 12000 (f# #% Architect 12000 ) #2546 1) FH 14 ifiy
WFRAS 96 3 (1<XS/CO<<10) , ftHE AFRAS 50 4, I
5 AE T — 80 “CHB IR IR VKA .

1.2 AR SERH TR BOR B mDIGRR &l 3R
WA T] ; Premix Ex Taqg DNA R &M H TAKARA
3] N YIS Xhol . Neol . T4 DNA % 4 Jitg F1 25 A b5 1
AT 43F i@ M H Thermo Fisher /A H] ; HRP I H Sig-
ma A W) ; His Trap FF ERZENHEE A GE A+,

1.3 Hik

1.3.1 #E& PCR ERWY H A Genbank 1Y
TpA7 KK 55, i J IEDB 25 7 I % £F 3617 B 40 iy
T IO, % BRI A B, WA Primer
Premier V5. 0 841514, B4E iAW TREA R
ANEIG A Y. ST SR 1,

x1 Tp7 EEMBMIERMMSI ML

DNA H Bt 519 515" ~3"

A(80~120aa) F1 CATGCCATGGGCATGGCGTTCCGTCAGCAATC

Neo [ R1 ATCTTGTATTCCTCGCTGTCAACGCTTGGGTCAGTCTC

B(160~260aa) F2 GAGACTGACCCAAGCGTTGACAGCGAGGAATACAAGAT
R2 TACCACACGAAATGCGAGAGCCATCAGCCCTTTTCA

C(300~390aa) F3 TGAAAAGGGCTGATGGCTCTCGCATTTCGTGTGGTA

Xho [ R3 CCGCTCGAGCTTAGGCTGTCCATCGGCA

T R R 51 Y0 & AT,

it 1Bk £ B R) & 42 B Tpa7 FEH 40 DNA, LA
HoMHEM L PCR 3 A& 3 M3 R Bk £ £
AEEE AR, RBAR R 50,0 pL:2 X Ex Taq
Master Mix 25.0 pL, 5% F1 #1 R3 10. 0 pmol/L,
HARAGIW4 1.0 pmol/L. 4R 40. 0 ng, W 54
94 °C 5 min,94 ‘C 30 s,55 °C 30 5,72 “C 30 s.35 4~
fEFR, 72 CHEAH 10 min, PCR 7= 4 2 By i 4 58 I
TKHEE .
1.3.2 MEEHFER  # PCR =¥ 5 pET-28b #%
R4 WUEE D . B H 9 DNA B BHS T 22 °C F
3 hof iR B S R S DHSa L 2RI
B 2 07 0 PE P B B, i JBOBORE OU e D) 2 2 I .
FF BA P R 5 A BL21 (DE3) 32 S 40 M b i 455 S

1.3.3 E4EAMBSRE S KBEATHRRE
2 1+ 100 W LLBIEEFD T & RARE R W LB K dkh,
FFEW A ME N 0. 6~0. 8 B} A SR B-D-Hi At
FAEH (PTG ZAKF-H 1.0 pmol/L., FES 6 h 5k
SEHWE AT B SRR (150 W, /7 4 s, B8 4 s, 4t
100 ¥ 44 °C 12 000 r/min B .0» 10 min JF 4> 5l 4
Y VRORVTE S B T s T G R S L VK A BT H R AR
i ATKA R CREFRMZEN O difkEA )G
Xt ali Ak e 1 2 R AT i AT R R AN AT

1.3.4 Uik %w M a5 (WB) i B 56 5
ol B RO i W L S R AT B[R] BT 43 BT (MALDI-TOF-
MS) 153 2|8 [ B4 80K, 5 Blast 808 E#F AT X 1L,
AT A BB e A UL B 4R 1 58 (TPPA) , B I 3 Ry
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TE MO E FARMERIX 2> T Bk ;1 8 HRP-ZRAAS HE A2
HRP;3 N2 RALRG & H 5 260 01 %5 D3l i B A7 3 00 i () (i
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2.6 IV G 45 2R

2.6.1 ZRALFE HE F PRI 0 ELISA 35 £ D
S5 50 i Architect 12000 #2460 BH 1 (S/CO<<
) H TPPA NBAMEZ R AbRA 34 A {H R 0. 1075
90,051, iR I AE R 0. 258, # A{E=0. 26
(4 1ML 375 A A 052 Sk BE P S DA I B AR S B o, X 96
{3 Architect 12000 Hg 75 & U BHHE 1L 3% (1<<S/CO<
10) R BEAT A, Horb 58 43 b BH A, 38 3 A A
LI TPPA W45 R s, 2 R A0R G & F TR IO
ELISA 719 2 88 FLRE 5 B2 90. 32% (56/62) Al
94.12%(32/34) .55 TPPA Z5 R A RN 91.67%
(88/96), L% 2,

x2 SRUMEEAXRER D ELISA £ TPPA £ K

i 25 SR EL 288 ()

2 {00l 45 2B 11O TPPA & At
Je 0> ELISA % BH I

FH 56 2 58
[5R e 6 32 38
i 62 34 96

2.6.2 Tpd7 HEHAMPFEIE L ELISA 324 I 45

50 4 Architect 12000 #§ 3 & W B ¥ (S/CO<<1) H
TPPA PP R bR A, 1 A(H N 0. 072,5 N
0. 041,35 H G FAE N 0,195, # A {H=0. 195 Y
I35 s A 332 Ay B 5 DA G I SR AL A R A o X6 96 13
Architect 12000 #2545 FHPE 1M 7 (1<<S/CO=<<10) F
WHEAT RN, Horp 65 £y R BEAE L 31 4y 4. DL TP-

PA WS R A bR e, Tpd7 & 11 AL Je 0 ELISA i
() R A8 B RN R S 93, 55% (58/62) Fll 79.41%
(27/34), 5 TPPA &5 R W & F H 88.54%
(85/96), WL 3% 3,

%3 Tpa7 EAMFUE F O ELISA 351 TPPA EHy#& M

HEREE(n)
Tp47 & H BT TPPA ¥
At
> ELISA & FH P 9 P
[ 14 58 7 65
A 4 27 31
Ait 62 34 96

3 i ®

ABESEF ] 22 R AL A R H s AL S B 3T
JR ety ELISA i #6423 18 bR A, 275 5 TPPA
SR E R 91 6700 RS Bl 94, 1200, A& T
Tp47 & BP0 ELISA ¥ 5 TPPA 4531y
TFAHN 88. 54 % FER BN 79.41% . 5 Tpd7 &H A
XL JE 0 ELISA A L. 2 R AL a6 8 P LR
Jet ELISA &R 04 45 5 B8 5 e o Ui B3 38 3k g FH AR
PSRRI A S AR PR B S I IR A B 0 A 00 5
JE i Dl R A B g M 18 T ZE SR AT AT Y

ENTENEAE Y RN S R L DA g A S ORI
Jets ELISA A I v A T 3 b At B0 1 1 s g Pk 45
S AT RE A PR A IV A T R R R PR R S R 1Y 3
SN BT AR A, B A6 B AR A A
Al BE S A B T TpA7 B9 R BB # AL, 17
ek FEmt e . TPPA BEARAE N H 2 Wi i 28 1) & 5
HE BT R IZ WL RN Tp 2400 19 4 KRB BT R
& AR I 22 F A0, R It A7 5 26 58 SR I AT
AE - BUR R N PR AL 7E 5 geil g rh N ik — D i 2
FZ W 7 AT PR

] P9 A1 BIF 55 8 2 A5 0000 7 32 00 A 4
AL EE N R B, I % L SR A B T Btk AT Rk
H AT M B A K I 2 >k ] Tpa7 (Tp0574)  Tpl7
(Tp0453) M1 Tpl5(Tp0171) &5 4E H i i A [F 1 4H &
VERPIE B AT BT B R O S o S IR A Btk
TRl G 2RIK AT AT e UL . A DF 908 o & ik
17 R B B AR AR A 194 2 67 2 R AE Sy A A 3 5 9
B AR S e 0 R VR TS IO R I ) e S
LIN 20 35 FH PN R 8 9 2 (HLC V) 35 PR 41 A 700 4
KB SABR RO G Z RO A EAHBUR . 55
AR HCV 19 10075 2 K I 5 325 40 Lo, 2 B0 R R S
P 7 2~4 . B, R HOL S b s R AL Rl B E
VE BT SR HEAT L5 24 R0, 7T BB A Bh T $2 =5 2 T 19
SR, BT RS AV SR AW B R T
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M Tpa7 AR B AMEA A ES PCR BAR#E
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A B IR D AR A AR A PR T Bl T R

FEASK RIS, 8 AT KA 28 Fh 3R 1R i X 50
PR Iy L G BT R TR T, ST R
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WAl HF H AT HIV.HCV S5 77 78 & 18 BH P bR A 5 il
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