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[BE] BN EEWHFRESEINEEN pIA.pIB R ME pIA-pIB S ERRKEK L
KRG K KT PIA-PIB B EK R B HHA R (ELISA) . K& RAZEHSIY PCR & pIA-
pIBEAREE BEHMITFEYF T EMBEREEREARE, RAT - REBRY-BASBEREEK
H1 %k (SDS-PAGE) il BioRad BE/K B & 4} 7 R 40 1) F 19 B 41 2 11 PIA-PIB R 5§10, Ni-NTA %A
¥R 4 rPIA-PIB, LA rPIA-PIB Jy6L 8 H0 U8 S0 K W s S8 3 1L V6 45 4K b rPIA A1 /2R rPIB 5 5
# 1gG ¥ ELISA, Bk rPIA-PIB T L 7 by — H1 8 o7 4 W o %5 28 & BRI 5 At rPIA #1/B( rPIB 8
ELISA,3:8 # L rPIA rPIB R EAIMIE M % ELISA A, &R pIA-pIBREERSREZH
PRI BB F FIM MR 2 100% o PIA-PIB XA E WA EHH1929.8% , 24 Y SDS PAGE
JEBARH—5&%, rPIA-PIB-IgG-ELISA # il 119 BIM KB & M F R A HER (98.3%) BT
PIA-IgG-ELISA(30.3% ) & rPIB-IgG-ELISA(66.4% ) ( P<0.01), rPIA-PIB-ELISA % 119 #l# %
BEMBAF AR AR (91.6% ) ] B & T rPIA-IgG-ELISA(27.7% ) 8 rPIB-IgG-ELISA(62.2%)
(P<0.01), &it RUHERKREZHE plA-pIBRAEHEKHEEZRERSE B8 — M PIA K
rPIB, rPIA-PIB {E A A X R A S PR R G H 8 B
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[ Abstract] Objective To clone pIA and pIB genes of Neisseria gonorrhoeae ,and to construct pIA-
pIB fusion gene and its prokaryotic expression system,and to establish enzyme linked immunosorbent assay
(ELISA) based on rPIA-PIB for detecting serum and pus samples from gonorrhea patients and to evaluate
the sensitivity and specificity of the ELISA. Methods  pIA-pIB fusion gene was constructed by
polymerase chain reaction(PCR) using linking primers and a prokaryotic expression system of the fusion
gene was constructed by using routine molecular biological methods. Sodium dodecyl sulfate-polyacrylamide
gel electrophoresis(SDS-PAGE) plus BioRad Gel Image Analyzer was used to measure the expression of the
target recombinant protein rPIA-PIB. Ni-NTA affinity chromatography was performed to extract and
purify rPIA-PIB. An ELISA by using rPIA-PIB as the coated antigen for detecting the specific IgG against
rPIA and/or rPIB in gonorrhea patients’ sera as well as another ELISA by using rPIA-PIB antiserum as the
first antibody for detecting the rPIA and/or rPIB in gonorrhea patients’ pus samples were established. In
these experiments, ELISAs associated with rPIA, rPIB and their antisera were applied as the controls.
Results 100% similarities of the nucleotide and putative amino acid sequences of the pIA- pIB fusion gene
were confirmed when compared with the original sequences. The output of rPIA-PIB was 29.8% of the
total bacterial proteins. The purified rPIA-PIB only showed a single target protein segment in gel after SDS-
PAGE. Using a positive rate (98.3% ) of rPIA-PIB-IgG-ELISA to detect 119 cases of gonorrhea patients’
serum samples was remarkably higher than that of rPIA-IgG-ELISA (30.3%) or rPIB-IgG-ELISA
(66.4%) (P<0.01). The positive rate (91.6% ) of rPIA-PIB-ELISA to detect 119 cases of gonorrhea
patients’ pus samples was also significantly higher than that of rPIA-IgG-ELISA (27.7% ) or rPIB-IgG-
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ELISA (62.2%) (P<0.01). Conclusion In this study we successfully constructed pIA-pIB fusion gene
of N. gonorrhoeae and its prokaryotic expression system while rPIA-PIB showed obvious superiority used as

the antigen in gonorrhea associated detection kits compared to both the rPIA and rPIB.
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1. ARG RAR A K BB R IR : 43 B & pIA.
pIB BHBWMHE R ZE G K E B A36 7 B18 thk
AR FHEEFELEY , 119 FlKkRBREHRBELE
L AR 38 B bk B PR G R SR Y MR TR bR
7 .35 Bilfg VR A & ML AR A< 43 3 B L K2 B R
Mk ERE MHNTEAREBERMFEXNT AR
B R, AR IAEK pET42a MRIBTH EH
E.coli BL21DE3 ¥ H Novagen A #l,

2.DNA 8 RA L BEEEYRHEARAF
(BioColor) I B ARA XN ERBRKKEEZH
DNA, 23 DNA T TE Zwpl+, £ 5656
FE R e B M,

3. pIA FipIB FEH M TR : pIA FipIB #N 5
R HFEFIAMRAY 5% pIA F pIB EEFF)
(GenBank No.:L19962,U75639) ¥ i+ — % 3£ F 5|
¥, LWIIWFF].5-CGC CAT ATG (Nde 1)
AAA AAA TCC CTG ATT GCC CTG-3', Fiff 5'-
CGC CTC GAG (Xho 1) GAA TTT GTG GCG
CAG AAC GAC-3’, PCR MK B A 100 ul, B &

Neisseria gonorrhoeae ; Fusion gene; Enzyme linked immunosorbent assay

2.5 mol/L%& dNTP.250 nmol/L%31#7.2.5 U Tag-
Pfu % (TaKaRa) . 100 ng DNA 4k .1 X PCR £ #h
# (pH {£8.3), PCR Z%:94C 5 min; 94T 30 s,
54C 30 s.72TC 90 5,30 AME3;72C 10 min, KA
1.5% B B8 M 5% e F K R 9 K /N 43 B R 984 bp
1047 bpHi2 K pIA F pIB BEEY ¥ LKW,

4. pIA-pIB BEAEE MM E: UEHEN
pMD18-T-plA (1A6 il ¥ % ) #1 pMD18-T-pIB (IB3
MEE) #F % PCR B4R, pIA b . pIB T #75l
Y5y ek pl HHEGIYHE. plA THEES
¥ %).5-GCT ACC GCC ACC GCC GCT GCC
ACC GCC ACC ACC GCC GAC AGT CGC-3', pIB
EWEESIYFEF: i 5-GGT GGC GGT GGC
AGC GGC GGT GGC GGT AGC GCC ATC AAA
GCC GGC-3' (FRIZ 4k R K GGGGSGGGGS
FEF) . BRAmMSIMS  AARMRS R GRS Lk
PCR # A, | i £ ¥ : 94T 5 min; 94T 30 5.45C

.30 5.72°C 180 5,10 1§ 3 ; 72C 15 min; #5149

FEHEWKFIIERE AR, A pIA L3
R pIB T #3149 % 250 nmol/L, PCR £ ¥{: 94T
5 min;94°C 30 s.52TC 30 s.727C 180 5,30 P& ;
72C 15 min, % I 1.5% 3 g B % B o Uk & T
1965 bpHJ pIA-pIB BhAEEY H &KW .

5. T-A Jif& W M Fill 5 : R A DNA /M ER
1 454 5 & (BioColor) $#24i PCR 74, TaKaRa A
ATAREBRMETEHMY ¥ R &, Invitrogen
AFRFWMFE . 2 HA Nde T M Xho T XUEH]
2 7 8 EA AL R R IB B pET42a, B HH
REJE A5 pET42a B, BIAT E. i
BL21DE3, 91 2B RLE BRI T .

6. BMEAE AR R RHylF 6 %
i ENFEBEEBSREE TS0 pg/ml FREXR.
0.5 mmol/L IPTG ¥ LB ¥ #® + 37C IR TG F
4h,BESHMEHAEA PIA PIB A rPIA-PIB %
%X, ¥ 10% SDS-PAGE X BioRad #%E % B & 7 ¥t
RN L RBNEAEHEREE, 2 Ni-NTA %
MET L4 rPIA 1PIB.rPIA-PIB & 1 mg 53
KESEMES, ZARRAERGERR, LRE 4
W, ERERLE, RRGEER 28, REXROM
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7. ELISA: 43 % LA 50 pg/ml B9 100 pl rPIA,
rPIB 3 rPIA-PIB AR, 1:200% B #Y I 1& #
Ak —H  HRP #rid £ 5 A 1gG (Jackson Immuno
Research) iy i, B 7 A ks B E M FEH A+
rPIA Ml /8, rPIB %§ 7 ¥ 1gG # ELISA, 4+ %1% A
. tPIA-IgG-ELISA. rPIB-IgG- ELISA #, rPIA-PIB-
IgG-ELISA &l 119 151 k5 M8 & ML AR A<, SE 5
LAAH R 55 R BE B 35 3] 4 o R G 38 1l 35 A A Oy B 4
XfER B M AR ARG (A s 1H ) =B HE X B]
Ao E +3xAREE (2 £ ) F NAE" . RIEH
TEGAE R, LA 100F B 119 B B A BB AR A
R PR, 1:400%5 B 19 (PIA . rPIB % bi Il 15 X
1:800# Bty rPIA-PIB R4 I 1E J —HT \HRP #5iC
FHiR 1gG R HT, B TR B E MR A
rPIA Fi/8f, rPIB 9 ELISA. 4 % % A rPIA-
ELISA. rPIB-ELISA & rPIA-PIB-ELISA # il 119
151 bk 2B MR AR A, SE 5 o LAUAH R] 4 8 5 1) 38 4
FE IR A M PR T AR R MR AR A< S B P X BB BH PR 2
RFVER R |

8. G0 R A Stata 8.0 4T o K
B, 0 A Rl R 3k i 25 R e i AT PR AT < B
BHHER FERAGFE XM ¢ 281k
THMRE,

5 R

1. BEyEE R By 45 SR mE s e s kA
MR E /R, % H PCR k#5114 PCR ¥ #% 1
BIK/NK pIA. pIB 3 H M pIA-pIB F & H H
F B

2. HWERTENUFSR: 5 plA BH
(GenBank No.: L19962) 1 pIB #: [H ( GenBank
No. : U75639) /¥ 5 LL3% , KR 2 2 B A36 bk pIA %
B R A FE R T 5 A LY R 100% , B18 #k
pIB BEEZH R EZERFFIAH /51 498.1%
H198.0% o T-AXw B AL 32 B2 B 7 51 Wl 2 45 R 58 &
A .

3. HWEAEARAEMEBARR: &
0.5 mmol/L IPTG %S T, rPIA.rPIB F rPIA-PIB
REBDFAMAE S EHM44.5%.28.6% #l
29.8% ; & Ni-NTA 3% #1 2 # /5, PIA. PIB
PIA-PIB¥B/RHE—-MEBEW (K 1),

e

= 1 51
i it S SR e
=g

1 : M:Protein marker(BioColor); 1: EEAREZEFER; 2~4:
81K IPTG 5 %58 rPIArPIB #1 rPIA-PIB; 5~7:%2 Ni-NTA
4K rPIA rPIB #1 tPIA-PIB

E1 rPIA.rPIB #l rPIA-PIB 3% 1k ML afi 3 SR

4. HRWEHEA RO E RN 45 PIA.
rPIB # rPIA-PIB Ifil 15 S 8 XY 8B 4 B K104,
1:4F11:8,

5. MiEHA ELISA RIS RS WE: R iE
rPIA-IgG-ELISA. rPIB-IgG-ELISA. rPIA-PIB-1gG-
ELISA By FHM:ARE, 3R 3 # ELISA Xf 119 #il3#k 5%
B ME AR A rPIA R/ (PIB 55 74 1gG KT
PR 2 4> 51 41 30.3% .66.4% F198.3% (£ 1), 1
rPIA-PIB-IgG-ELISA M # . rPIA-IgG-ELISA 3
rPIB-IgG-ELISA FHME &5 R, rPIB-IgG-ELISA #
AR W B 5% T (PIA-1gG-ELISA(y* =31.11, P<
0.01),rPIA-IgG-ELISA #1 rPIB-IgG-ELISA #ifl] BH
PSR P8 BAK T rPIA-PIB-1gG-ELISA(y* = 39.36,
117.79;P<0.01),

R R ELISA A0 S04 008 457 00 10 045 %

g MW e JEOREF S

WREE 119 rPIA-IgG-ELISA 36 30.3 83
tPIB-IgG-ELISA 79 66.4 40

PIA-PIB IgG-ELISA 117 98.3 3

JEMEMER 38 PIA-IgG-ELISA 0 0 38
HRBE rPIB-IgG-ELISA 0 0 38
PIA-PIBIgG-ELISA 0 0 38

fBRERE 35 rPIA-IgG-FLISA £+35=0.16+3%0.04=0.28
tPIB-IgG-ELISA £+35=0.15+3%0.04=0.24
PIA-PIBIgG-ELISA  #+35=0.16+3x0.03=0.25

6. MW ARAS ELISA I ZE R 5 . R
rPIA-ELISA .rPIB-ELISA . rPIA-PIB-ELISA # B #£
PR, B3R 3 F ELISA Xt 119 5 %05 B & MR s 4
vh rPIA F1/8¢ rPIB # B PR 2 5 5 8 27.7% .
62.2%F91.6% (3 2), 7 rPIA-PIB-ELISA [
rPIA-ELISA = rPIB-ELISA FH#E 4 R, (PIB-IgG-
ELISA £ il B 26 80 8 5 F rPIA-1gG-ELISA(y’ =



PAERAITRERE 2008 F 3 A5 29 %% 34  Chin J Epidemiol, March 2008, Vol. 29, No. 3 - 275 -

28.54, P< 0.01), rPIA-IgG-ELISA #l rPIB-IgG-
ELISA & I FH # & 35 8 B K T rPIA-PIB-IgG-
ELISA(y® =28.97,100.84; P<0.01),

#2 N[ ELISAs ¥ 8% BB A IR R4 2
Mt e

Bl ; M
as LK www GE

(%) F
WR R 119 rPIA-IgG-ELISA 33 27.7 86
rPIB-IgG-ELISA 74 62.2 45

. PIA-PIB IgG-ELISA 109 91.6 10
FEMEER 38 PIAEGELISA  £+35=0.20+3%0.06=0.38
EREE PPIBIgG-ELISA  £+35s=0.21+3%0.05=0.36
tPIA-PIB-IgG-ELISA £ +35=0.19+3%0.05=0.34

Wi

ARKARZTHARBEGE—EE, EFER
BPERTE EFABEY ., HTHRESHEERE
BT ERURFEREBRE P ERK
R EHEFCEHA R KBRS FEH , B o 6w
PHEHRET PINENTREZLHANES —
EEAE BB HT M A S 5 BT

PIAMIEMFRRZREEENEEA, At &EZ
FHEAIBRPRETERENER, WS 58 WE
EHMGESBREARATETY ., R KKEE
Wl ZEEAAMBRANEER, H pIA fil pIB £
AW RE T ME A, RE X ETH pIA
W pIB MEMEE—ENZERS , RIOTUERBT
REHMER, BABKSPENRBEEZEKF. Y
13853 plA BH , BT 1A6 MER; B A2/38 %
¥ pIB EH L FTBRMERE L, AL B3 MiFH .
B3 I3 &5 Hofte o 7 B ik & BR800 BH I,
AR EER T 1A6 MBEA pIA W BT IB3
MmER pIB REENBHRLEEE, URHE pIA-
pIB ANTREABEALKEMLER,

HTHE pIA-pIB B EHEHFEELARETYAER
P2 M RN A 2 & B PR, RATE XM
AHEES pIA Bl pIB FEZEMAZHKF], I
FAFRERFFRIT T EARERET Y, MG E
R ERE S| PCR, KB T pIA-pIB AT
A REN,WFLRIES pIA-pIB BAEHEHNS5EH
FF5E4e—3, RHEET Y PCR I THERS &
HERRBHAZEE, TRALTRERIBEIRT
rPIA-PIB X RERM G ETI EESEGE G R
ORI T R A KM

A8 55, rPIA F rPIB RIX B9 VM E B
EEHM44.5% F28.6% , rPIA-PIB U %29.8% , #&

NI pIA-pIB MAFE T pIB FEFE W T £iE
BOEBRASN pIB R BREBF 73 R\ KR
HRMEFGTYE pIB B, METREH#—F 8]
B pIA-pIBRAEERETE. AHAPXAN
Ni-NTA 3 # 2 #7 5 %t PIA .«PIB fl (PIA-PIB &
MAFRR A3 R, 7 SDS-PAGE Bl R N4
—IEBHKT

WE R, A 13 KRR EZTHEBRKEKREKRS
PIA, %) 2/3 F#k Kk PIB, AR RPERETS T
BT plA-pIB B A EE KX ™Y PIA-PIB # i
ELISA. i/ rPIA-PIB-IgG-ELISA % il 119 % #
WEEMERARNSS RFY, AR (98.3%) 8
B B F rPIA-IgG-ELISA (30.3%) 2 rPIB-IgG-
ELISA (66.4%) (P< 0.01), h Al rPIA-PIB-
ELISA %l 119 Bk B E MBI ANE R ER,
HMHEM%EZE(91.6%) L8 8B & T rPIA-IgG-ELISA
(27.7% )8R rPIB-IgG-ELISA(62.2% ) (P<0.01),
rPIA-PIB-1gG-ELISA i ] f& & Il 1% 45 A< 3 bR ¥ A
ABA M HI 05 B8 117 BAT 109 41, T (PIA-1gG-
ELISA 5 rPIB-IgG-ELISA ##l b R34 i & 3 B
PR BOm 43 508 115 A 107 B, X 7T B 5 4E—
HREE RGeS pIA K plB BEEAF X, ERER
G5 R 3R , rPIA-PIB 1E A S R iR 7] & b R A 4
— 9 rPIA B, rPIB EH L,

5 % x #w
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W 2000 4 8 77 )L = o 4 A o 45 R L A
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BERMAGBEENESRE, WREILES H MK
KERGE, RTHRETH3I~6 5 JLEMS MM HRKRE, F
2005 4E 6 A % 2006 4 9 A Xt 1X 2000 & JLE AT M4 . 1
BAKERW, ERRENT,

1.3 %55 5 KR A 4 MR K AFEERR 89 2000 &
JLE, BB 1092 4. & 908 &, SER A NI~ % 784 &,
4~% 543 % 5~% 510 £ .6~ % 163 £,

DAL RO 3 Rk, R AR BRI 20 (o, B A R E &
MW, KA AR A A S 47§ BH2100 B
EFROE RN M4 MBS &, CRAT T
EORERA R LR - >0.995), 78 U & FEA BT F1 48 B% 20
Uy REAS W 2 B4 A (R RE o op BB BB 4 0l o 0 R 48E)
MELBMAEHTREELRH, S RBLRTRERABRERE,
M4 =100 pg/ LEIRF THIN MG R RS AR LS E, B2k
W, B 100~ 199 pg/L, PEE200~449 pg/ L MERATRE
R0 1~5 pg/L, MR >5 pg/ LEBARHT .

B3t 2407 R A SPSS 11, 58, IE A E A H (%) . KT
My LT,

2. ERE48 Q4 i FK T K b E KT %2000 &
JUEE I 45 30 B S~ 234 pg/L, #1E(65.10 = 33.25) pg/L; ML 5=

100 pg/ L% 300 #1(15.0% ), H iR B 297 #1(99.0% ), P& 3
H1(1.0%), MBAKFRH0.81 pg/L, OFBERHAILE M. M
WKELE 3~6 4 ERHAILE MK F (ng/L) S HE H
R4 8 K (62.54 £29.74,12.8% ) ,(62.20 £ 33.06,13.8% ).
(70.37£35.00,17.1%).(70.59+ 41.06,23.3% ) , & K £ 4
¥ F=8.772,P<0.001 , &R BRERARITFE L, VLMK
EEBMBENESKTERBTEREREES, SF0HED
K F (ug/L) 5391 80.75+ 0.67,0.74+ 0.99.0.97 £ 5.17,
0.85+0.88, 2 HENHF=0.769, P>0.5, FFRUE R X
SGitF RN, O AR THERNILE - £FRESER
BAKFHETLE RS FHARSKE KENHKT,ER
A EE X (P<0.05): SERAMBKT 4 L4 R EK
B RBEMFEKE EITEMMERARITEREL, HAKE
BAEREHEITFEN(ED.

Gl AREELSRE T 2005 F 0 E T JLE M
FHIKF(59.52 pe/L) MR K A FE(10.45% ) 2 EHF
HKFR, BB R &SR AH MK R R R R
KA EFES . AARRESILE D #HKFEILE,5.6
SERAKSGBELEORKTHERARITEENL, &
YRR AR K AR T 3 B AR #5180 93 pg/L1

£1 TFTH 2000 4 3~6 % JLEMA MBKFHFERILE (ug/L,x £5)
EHE 5 4 & z fiirksts ik
(%) w%K MmAesE M E e A MEHE R P 1, 1 P
3~ 421 63.68+28.68 0.67+0.49 363 61.23+30.92 0.83+£2.39 1.149 >0.05 1.383 >0.05
4~ 291 62.45+34.01 0.67+0.56 252 61.92+32.00 0.82+1.32 0.183 >0.05 1.783 <0.05
5~ 281 74.37+35.00 0.74+0.96 229 65.47+34.44 1.25+7.65 2.870 <0.05 1.101 >0.05
6~ 99  76.45+40.75 0.81%0.64 64 61.52+40.47 0.91%1.16 2.298 >0.05 0.701 >0.05
&3 1092 67.27+33.43 0.70+0.67 908 62.50+32.88 0.94+4.20 3.199 <0.05 1.870 <0.05
& £ X W [3) omml B, B BEre, % P E IS HTLERFK Y RYW

[1] CDC. Preventring in lead poisoning young children a statent from
the CDC. Atlanta GA:CDC,1991:1-20.

[2) thmBt. ApuRERERmEANA. L. tRERKETES
MERKFERA SR, 1996:343.

fe 01810000 FRA B FHASRR T CILEREN

HEIRBEE. PHRTITHESRE,2005,26(9) :651-653.
(4] XU-F, 3B, FHTUEXSRTORBREKTEE. T
T B 155 % ,2004,15(4) :40-41.
(W KE H #:2007-09-20)
(AXHE MK



