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G/ AT S

E T TbpA BB BIBIIENE ML &= fu 4 [B) 4% B EX S 1 W B
T30 40 73 5% B 32 52 K% N FH

At Tt WA MKES ETT KED AEES RE
1 RO R 2SR e 2B S E 230036

2 TRl SICsh IR AT BR A ) B Thigil 238251

3 BRI S L B A AR 230091

5 . [%7%] 13%% 0iF & (Haemophilus parasuis, HPS)Z % ¥ 33 % K % (Glasser’s Disease)#d 5
R, AT BT AR GERAT TR ZRBRIR R, Ik, FROTIREN T R EE,
[ 849 ] A8 &L g6y HPS 4452 5% & A (TbpA)iE 45| HPS Fuik i 7] 42 BB 5,05 B W X 36
(ELISA)7 %. [ %1 PCR ¥ 3§ HPS #9 thpA A B 5+ 5 B4z & ik &4k pET-SUMO 454, i@ 1L PCR.
B B S, A% PR & 207 #245 N Escherichia coli Rosetta(DE3), IPTG %% & 1%, SDS-PAGE
Fo Western Blot %52 = 4. vA At 4y ThpA & @4k @adi/z, @i &AF Rp e, #2480 HPS
R 3 ELISA 7k, FAATEAREA S50, [£R]) @ ka5 G BREA
5ug/mL, 4°Cit&; S5%ALAS 8T 37 °C 34 H 2 h; e F#HBE A 1:1600, 37 °C HF 45 min; B
AR E A 1:5000, 37 °C4EH 30 min; R &8t 4 37 °C 5 min. %% ik T 45 AR HPS
R, Fabm AR 112800 15 T4, 5 4bs R R FE M F 3 R R LR L, P A K7 A
3340 F 10%, 5AEKR QA 4E ELISA. 7 54k ELISA X7 & & Western Blot }b4x, %5 ik 84
AF 53] A 90.00%. 86.67%7F= 90.00%, £ FaMEAFA-F 4 F| 4 90.38%. 88.46%F= 92.00%, A PE4F
A Z 3| h 87.50%. 75.00%7F= 80.00%. % 7 ikAa ] %5 AR FEPEE A 80.00%, & IR E A
19.50%. [44£]1 AT TbhpA & & & 5 69 HPS 4k 3 ELISA A2 75 %, BA RAFeIHE k. B2
WA ® G AR R 6T SE 0k, A HPS 89 %5 W Ao i AT F AR T HARAF K.
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Indirect enzyme-linked immuno sorbent assay (ELISA) detection
method for Haemophilus parasuis antibody based on TbpA protein

LIU Xiaolu® WANG Di** XING Gang® HE Changsheng® LIU Junwen*
CHEN Zhang" WEI Jianzhong® SUN Pei' LIU Xuelan® LIYu™
1 College of Animal Science and Technology, Anhui Agricultural University, Hefei, Anhui 230036, China

2 Maanshan Shiji Animal Health Management Company Limited, Maanshan, Anhui 238251, China
3 Anhui Animal Disease Prevention and Control Center, Hefei, Anhui 230091, China

Abstract: [Background] Haemophilus parasuis (HPS) is the pathogen of Glésser’s disease. Antibiotic
therapy and vaccination are not obvious for the prevention and control of the disease, it is particularly
important to establish a rapid and accurate antibody detection method. [Objective] Using the expression
and purified transferrin-binding protein (TbpA) of HPS to establish an indirect enzyme-linked immuno
sorbent assay (ELISA) method for detecting HPS antibodies. [Methods] The tbpA gene of HPS was cloned
and connected pET-SUMO prokaryotic expression vector. After identification by PCR, double enzyme
digestion and sequencing, the positive recombinant plasmid was transformed into the receptor bacteria
Escherichia coli Rosetta(DE3), and the expression was induced by IPTG, and the expression products were
identified by SDS-PAGE and Western Blot. Using purified TbpA as coating antigen, the indirect ELISA
method for detecting HPS antibody was established through the optimization of a series of reaction
conditions, and its clinical application and evaluation were carried out. [Results] The optimum reaction
conditions of this method were as follows: 5 pg/mL, 4 °C overnight concentration of coated antigen; 5%
skim milk powder sealed at 37 °C for 2 h; The dilution of serum was 1:1 600, 37 °C incubation 45 min;
The dilution of HRP was 1:5 000, 37 °C action 30 min; The optimal reaction time of TMB was 5 min. This
method can specifically detect the HPS antibody. The positive serum is still positive after 1:12 800
dilution, but no cross-reactivity with other porcine pathogen positive serum. The coefficient of variation
between in the batch and batches all less than 6%. The total coincidence rates of this method were 90.00%,
86.67% and 90.00% compared with the commercial ELISA kit and Western Blot, whole bacterial for
indirect ELISA, among which the positive coincidence rates were 90.38%, 88.46%, 92.00%, and the
negative coincidence rates were 87.50%, 75.00% and 80.00%, respectively. The positive rate of immune
antibody was 80%, and the positive rate of infection antibody was 19.50%. [Conclusion] This study based
on the recombinant TbpA established indirect ELISA detection method for HPS antibodies with good
specificity, sensitivity and repeatability, as well as the reliability of clinical applications, provides a
technical means for HPS immune surveillance and epidemiological investigation.

Keywords: Haemophilus parasuis, transferrin-binding proteins A, indirect ELISA, antibody detection,
establishment and application

% R 55 G (Glasser’s Disease) j2& i &Il J% g
IfiLFF &5 (Haemophilus  parasuis, HPS)5| Ay L £
RAMEIEREAR . TTR . IG5 Sy 3 LI PRAFAE Y
— TR0 FEG 2R0 R  PE < 4 A B A et 2
AR R AT ETHEH, T E R A A
Wi, gaFsgliali R T/ E ik . 78 a4 T
TERERHT . BRYOIFBE LM IR T, 5%

B 45 b G BE 2 97 95 5 A L S5E RO Y e A AR
HEP AR, R A B PR S L UR R R
VP R AT R0 LA e A 7 A Y R
o PRI AL REEIRIEHE T HPS Sz fitiAmy
TR BUAPEA v S A RCR i HLAT BT
REPEN RIEIIEREIEAT HPS L i A A2
Wro DRI, SESZFIRH— R P | AU E A
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AR G 7Y HPS dtiknyrik L& . HEl
Kl HPS it ik iy Jr ik F = A AMA S & i IR
(Complement Fixation, CF). [A]#zIfl#EAL:(Indirect
Hemagglutination Test, [HA) K BiEx 628 W [t 56
(Enzyme-linked Immuno Sorbent Assay, ELISA),
CF Al IHA B A 8 R e A BURE, Bk T2
H5CrHhmMr 2 . K RE SR, IHABRMELTR
B, RETEZE . ARG, AIMBHAT 1
HAENG IR BT R s SRR 4 ELISA HLiAk:
Wy vk AR . BUAIR . Pl R B
B BTRATE NG PR 5 f A,

W4k 2k & 4 1 (Transferrin-Binding  Proteins,
Tbp)/& HPS M F &3 AT Z—, 4ff ThpA il
ThpB iX 2 P ka4, TR RS A 16 i
BRE I, A E KRR RE . H
W, Zmid TopA 4 topA JE R B IESE A7 ZE T 15 Fhifi
W HPS bRl ERR ARG A B vk, R
[ B 1 B2 i P R S g S, T L T[] 5 R A
AN [] o 975 8 TR R 1) 8 A e A it R G i) f i AR A
T B A E A 1O AT I R 43 5 1
HPS (4 1) tbpA J& [N v [ 3] J5 A% 3R K 2K
PET-SUMO & i 40 JFi ki pET-SUMO-tbpA, 415
SRR aifb M, DL ThpA &AM BT
JUHE 7 AN A [R] 195 Y HPS B )4 ELISA Ty
e, DHARERER HPS s W At 527 )i A
PRt —FI AT RE MR T BL
1 MEt5h#%

1.1 ER. BiRFMERIERE

HPS IMiFH 4 AVLBUrEk(HPS-BZ). K
J%#F #i (Escherichia coli) Rosetta j# 4 Fl 5 4% ¢ 15
A& PET-SUMO, “& AR Ml K2 50 W) 1 Y 52 3
BB FRAT s HPS B LT BH A i v
& ge M My B R B 26 #F T (Actinobacillus
pleuropneumoniae, APP)BHVEIME, A A HeA4: PRk
HA PR $54EBRTHE (Streptococeus suis, SS). %

F+ # FF B (Erysipelothrix rhusiopathiaes , ER) #ll

E. coli FHYEIMIE, ¥l sl s g g A PR
B A B EE 2 B (Porcine circovirus 2,
PCV2). F&IhIE R 5 (Pseudorabies Virus, PRV),
¥R 7 (Classical Swine Fever Virus, CSFV). &
BB Y5 I I 25 A iE J% 7% (Porcinereproductive and
Respiratory Syndrome Virus, PRRSV)FH: IfiLiE 1Y
Sk B IDEXX 23wl 1 ELISA Rl ér; ik
RGN L FE A I A ot (2 2 R 28 HPS f i) Yo%
H B IXER 2, LB W7, A4 R4 YR
AN
1.2 FERFIFNLF

A= ML 2 1 (BSA) . B AE/NEIMTE . 3,355
VU H LR R (TMB) B . 2 SEIR i (DAB)
B . PRI YIRS Sfo | Al Xho |, T4 DNA i#
FERE . 180 kD ZE [ Marker, A= TA=9) TA2( )
A AR BARYH . HRP FRidFEHisE 190G
uik, Sigma A BEbati, Corning A wl; HPS
rinAl ELISA iR &, HIgRHRAE YR BRA
Al EIRIRG SR, DRSS A RA
Al IR, B THEMY, Bio-Rad AH|.
1.3 HWMEAWMRE. GL5EE

131 S|¥IMERK
Z: I8 GenBank H1 %5k ) HPS SHO165 £ thpA

()4 R P81 (8 S5 R T277767) I3 — X4 51k
1Yy, WU BEN 2 700 bp, SIMHE A4
W A FHLARA WA . 5IFs R Bl
1%y . 5-GGCATGAAAAATAAATTAAATCTTAT
TAGCC-3'; Tii#5|#: 5-CCGCTCGAGTTAGAA
CTTCATCTCTACTGAAAGGA-3',
132 BHHEBMYEEREHRMOBE

KB BRI B HPS JL 5 2 DNAVE MR i
1T PCR ¥4, PCR NiiAZR: 2xTaq PCR Master
Mix 10 pL, . FUH#5147(20 pmol/L)% 1 uL,
ddH,0 6 pL, 4 DNA 2 pL. PCR i 4cf4:
94°C3min; 94°C30s, 56°C30s, 72°C90s,
35 MG ; 72 °C5min. S SR, ¥ PCR 7
YT 1.0%INEWEEERCHEA THIVK, IEFH DNA HEiie
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R g B iy BeiE A7 nllicglifb . A Xho 1 F1
Sfo | X [IAC i) thpA JEH R Be Al pET-SUMO #k 4 i
1T 5 22 SR AR M EE e s vk R, Wi T T4
DNA &40 T 16 °C &4l i, Fi&Ed = Wikt
A E. coli DH5a JE&ZZ5400, A6+ % 100 mg/L
Amp 1) LB A, % PCR % 5E Ay BHME: ) 5 40 Joki:
PRI A A R G FRA /17
133 ThpA EHHIRIER &L

¥ PCR S 5 Fnilll J3 1E 4ff () BH 44 28 4 o br
PET-SUMO-thpA 1k % E. coli Rosetta &2 2541
M, PRBCAREE RN T 5 mL £ 50 pg/mL Amp 14
LB AR S, 37 °C. 120 r/min R IEH R
F W ODgo & 0.6-0.8, A IPTG %S5/,
20 °C. 180 r/min 5%k 10 h, HFEFFHE T
4 °C. 12 000 r/min &.0> 10 min, 3 B35, WER
RULTE, SRR RS, EKKIE &M
T, R R A A A (B3 1 500 W, S
4 s, [AIEK 4 s)BEHEREIA 30 min, BT
4 °C. 12 000 r/min 5.0> 10 min, WAEDTTER N
WA AR E M5 R Ni-His-Resin glifb &
M, )5 500 mmol/L BRIyt B 8 1, @it
SDS-PAGE %7 #1335 M alifh 2%
1.3.4 TbpA ZEHHY Western Blot £7E

¥ 4lifk J5 i FE 24 ThpA 25 4 SDS-PAGE JE #%
ENEIHPRAF AL R b, SR S%MiRE U 14 3 A1
T4 °C #1112 h, L HPS B MLY% (1:500 F%)
J—Hi, 37 °C. 40 r/min fEfH 1 h, PBST ME)E
FH2EH UM 19G-HRP (1:5 000 o) b —bt, keSS
PERVER 1 h, RIS 7E — EIEBEAE I s i
e, 2B H 4T J5 S RV 28R K i LA 1
JI o
1.4 ThbpA ZEHEE ELISA Hik&N A5y
L
1.4.1 [E3E ELISA #1455

P40 B B B S 1 ThpA & LA 100 pL/ALfL
PemgbRd, 4°CHFH 12h, FEEfupiii; PBST ¥k
Ve (WEd 3 Wk, RRRIMAVEARM 200 pL, #R%

3 min), 4FFLANA 200 uL 2% BSA £ [##, 37 °C
M1 2 hJ5 PBST PE¥; HALINA 100 pL #kS
W IMLIE (1:3 200 FikE), FHisEar HPS Btk FAMER 7%
LS VE R BAPERT R, 37 °CHEHI 1 h, PBST ¥iik;
BALAIA 100 pL FHiHE 19G (1:10 000 #ikE),
37 °C fEH 1 h, PBST #i%; #fLINA 100 pL
TMB B, 37 °C#tE 10 min; AFLIMA
100 pL HpSO,Z¢ 1k S, F 450 nm I 320 OD
{EIFITHE PIN{EH(P: FFRILIE ODgsofH; N: B
Xf 8 ODuaso fH). FEFMN A 3 ANEHE, BULY
E, DIBHPEILE ODaso (HZ9°M 1.0 H. PIN {E K
(I FL T X B2 BRI 251 R A A
142 RENRRESEREMLEHBEENHE

SR FH 5 W ik o A 2 e AT 6 vk B R I
THRERE . LA pH 9.6 [WIRERELZZ 11K ThpA B H
i B AU /39 h 16.0. 8.0, 4.0, 2.0 pg/mL,
F3fL 100 pL fudk 96 fLEGFHIRMR, 4 °C &, HPS
o v F 1A 1T 35 R B P 1 7 Y9 4% 1:800, 1:1 600,
1:3 200, 1:6 400 f5HiBEfG #6477 R 1k, U
5E ODyso, 143 PIN H LATH & Se Pt A gl 8 7
I TR BRI o
143 REMBESHFHHNHE

DUAER U B ATk, B Ak oy
B 5 Ff: 37 °C 2 h+4 °C i # . 37 °C 1 h+4 °C 1t
W, 4°Cidk. 37°C2h K 37°C1h, 43HlHzhd
[ 42 ELISA HTLAKIN J5 i R 7 EA THe4E, le
ODuso, 153 PIN {H LUHf E e A DT E A 85 2514
1.4.4  E1E3 AR K& H R B B E

DS A3 B D A ke RN S5 A i Tl A
RILL 1% BSA. 2% BSA. 5%JBASTIE . 5%
A MIE A B PR, F R EIE ELISA $AERE P ik
ARSI . B AW 5 0 T 37 °C HHAT 1,
2. 3hJEHE T3 ELISAHUIAKIN , W%E ODuso,
THE PIN A LA & e A5 P I ]
1.45 s{EmMFEER B8 #HE

Fie BB 78 0 1) B AR SR RO AT e L
M. AL, 43l7E 37 °C 1 30, 45, 60,
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75 min J5 AT #E ELISA ok,
ODyso, T3 P/IN {E DU 2 fre AE 13 VE R R[] o
1.46 REMRZHUREREREHE

A MIE G, ¥FEHifE 19G-HRP 43l i1y
1:5 000, 1:10 000. 1:15 000 # B J k47 ] 4
ELISAKEIN . 8 S AL BFbs —diik B )5 T 37 °C 43
HIMFE 30, 45, 60, 75 min, FiHR[A]#E ELISA J5
BOLRRIEA TR, I ODaso, 155 PIN{ELLA
i R e AR AR — B R
147 mEZGEMNHE

Fi R I B AR 25 R HE T ) 42 ELISA BiiAkks:
W, A TMB &5 F 37 °C #tE
5. 10, 15 min, iM% OD4so, 1% PIN {HLIHHE
S ERTACN E]
148 IeFENHE

iz B AR AR 4 A I 30 4 EL %1 HPS $TiA
BATEIMTE, W ODgso fH, THEFIIH X FibrifE
J52% SD, DL ODuso< X +2SD 1 K B M 25 i,
ODyso> X +3SD A M FHMEFIEbRME, AT H & Z 1]
N Ry AT SE
15 $FRMHALE

KA AL B k&M ER. E. coli, SS.
APP. PCV2. PRV. CSFV. PRRSV FH¥EIm I,
[ 37, HPS Ao v BH: 1003575 R0 BH P L7 4 o) B
PLPPAR 2 07 1 IR S
1.6 SUERMIRIE

¥ HPS ArifEFH M A PBST 4%/ 1:200,
1:400, 1:800...1:102 400 ##®, FHIILE ik
5 AL ELISA 350 &k 17 H0 A B2 (4G I B
B, DAPPAR 27 i i U .
1.7 EEMHRAE

I 4 {7 HPS FHAE MLV A 1 £ HPS FM: MLy A
ih, R —HbkFR B4y HPS 4] ThpA &
FLREEEPRAR, XX 5 My iLyEAEdhiE4 T ELISA
W, B ERE 3 WEAE, 5 RIS
M, DRI N S PE s MRS, [ 3 4
AN FIHER A B AR AR A BRI DL b 5 il i AR

a, ASRIEATEEE AT, AR ) 8 A
1.8 FfEXRRK

o FHAEEST 75 (528 TopA-ELISA)XT 60 177
26 HPS B2 HFN A0 3 M5 A fh EA T s B ARG
W, FF5 T ARG a2 ELISA FLMAHGIN 5 2 (1
SR A H-ELISA) . HPS B i AL BRI ELISA
& . Western Blot /EEATELES, BT GR LU
FEZITIE W AT SR o £ G J8= (B PR 45 A [ A
AR+ B M 235 SR (R R A 50 LR A %< 100%
1.9 I ARSE LA B B R iR Aa

FIFH TopA-ELISA X228 10 4~Hb 17 600 1y &
25 HPS P BRI I AR A T R BT AR A
W, DASSUEIZ sk py Y . ddak SPSS 20.0 F
X R A A TR 253

2 HRG545H
2.1 thpA EREI =)

DL HPS-BZ B ik H 41 DNA AR it thpA
FER AT PCR 4 g RO B A HHEE S rRL UK A, 75 3]
SR BER/IN2 700 bp) AT B4 (18] 1)

22 EHFIEKRK pET-SUMO-tbpA By PCR
KE

41 P Bk pET-SUMO-thpA 4 PCR %5 1]

155 2700 bp 1 H I Be (B 2), FFETIEIR/N,

bp M | 2 bp
5000
3000

2000
1 500

1 000
800

500
300

2700

E 1 tbpA ZEFEH) PCR I EHER

Figure 1 The result of PCR amplification of tbpA gene
#: M: DL5000 DNA Marker; 1: tbpA FL[H PCR "3 /=4)
2: BAPEXSBR

Note: M: DL5000 DNA Marker; 1: The PCR product of thpA
gene; 2: Negative control

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



XIGERR S JET ThpA HE 1 AYRISE T MU BT 5] F2 B i W B S G 12 ity 2 57 B 341

2.3 ThbpA Z&HEH] SDS-PAGE ¥7F
X} ek K aifb )5 TbpA %4 SDS-PAGE
HLUK, 7€ 110 kD 4b 38 H #5545 (K 3).
2.4 TbpA ZEHH Western Blot £
XTafifbjEr ThpA & #E T Western Blot %
5E, [AFEFE 110 KD 4b H BUARR SPE 2507 (] 4),, UESK
R R R RO A

bp M 1 2 3  bp

2700

2 pET-SUMO-tbpA By PCR £ E 4R

Figure 2 The result of PCR identification of
PET-SUMO-thpA

¥ : M: DL10000 DNA Marker; 1-3: pET-SUMO-tbpA 1 PCR
P18 )

Note: M: DL10000 DNA Marker; 1-3: The PCR product of
pET-SUMO-tbpA

kD M 1 2 3 4 kD

180 —
130 — 110
100 —

70 —
55—

40—

3 ThpA EBHIRER A=) SDS-PAGE £3E
H#R

Figure 3  The result of SDS-PAGE analysis of the
expressed and purified of ThpA protein

#: M: DL180 #H Marker; 1: HPS E4] ThpA Fikr=4);
2: HPS T4 ThpA ZEH™=¥; 3: HPS T4 ThpA EH: " 1;
4: HPS F4 ThpA Zlifki=y

Note: M: DL180 Protein Marker; 1: HPS recombinant ThpA
expression product; 2: HPS recombination TbpA denaturation; 3:
HPS recombination ThpA complex product; 4: HPS recombinant
TbpA purified product

25 TbpA ZEHIE#E ELISA Uikt A%AY

L= v

251 HEMESHEKEMLEFRENRE
1R ER, MEY TopA &AMk E

5 pg/mL. MEFEER N 1:1 600 W, BRI

ODysofE#%3T 1.0 H PINfE K. Hitk, #feffEdt

JE AL B M BE S 5 pg/mb, I IE R BREE S 1:1 600,

kD M 1 kD

180—

130—
—110

100 —
70—

55—
40—

4 TbpA ZEHH Western Blot £ E4 R

Figure 4 The result of Western Blot identification of
TbpA protein

7E: M: DL180 1 Marker; 1. HPS H 4 ThpA

Note: M: DL180 Protein Marker; 1: HPS recombinant ThpA

*1 REMREGRREMLEHERENRLER
Table 1  The optimized results of optimal coating
concentration of antigen and dilution of serum
PUREHIRE et MERERE

Coating Index  Serum dilutions

concentration of 1:800 1:1600 1:3200 1:6 400
antigen (ng/mL)

7 + 081 0.78 0.31 0.25

- 0.08 0.08 0.07 0.07
P/N 10.13 9.75 4.43 3.57
6 + 0.82 0.77 0.41 0.26
= 0.08 0.08 0.07 0.07
P/N 10.25 9.63 5.86 3.71
5 + 1.15 1.08 0.71 0.52
- 0.08 0.07 0.08 0.07
P/N 1438 15.43 8.88 7.43
4 + 0.89 0.73 0.49 0.36
= 0.08 0.08 0.08 0.08
P/N 11.13 9.13 6.13 4.26
e +: BAMEILYY ODasofl; —: BAMEINYE ODasofE. T A

Note: +: The positive serum ODyso value; —: The negative serum
ODuso value. The same below
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252 mEMREOHEFZHBHE

F245 R BN, MR 4 °C uplad i, B
PEM S ODuso {HIZUT 1.0, P/N {HE K. HNIt, i
FE AR SRR 4 °C R
253 mEFARME R HR BB E

F3IMFE 4G ER, YR 5%MIMAE Ik
F 37 °C H A 2 hif, FHYE ML ODgso fEH%23T 1.0,
PIN fEf K. B, BE s3Iy 5% e D)
¥y, BHAIEFE]SY 37 °C 2 h,
254 mEMEEAREBNHE

5 ZEREIR, MiiET 37 °C /EA 45 min
if, BAPEILTS ODaso fHIZEIT 1.0, PIN {Ef K.
I, e R M IE VR AR 37 °C 2544 T 45 min,

x2 RENRSWFHMRMLER

Table 2 The optimized result of optimal coating condition

of antigen
ORI * - P/N
The coating condition of antigen
37°C2h+4 °C i 1.25 012 1042
37 °C 2 h+4 °C Stay overnight
37°C1h+4°C i 1.20 0.12 10.00
37 °C 1 h+4 °C Stay overnight
4°C 1K 111 0.10 11.58
4 °C Stay overnight
37°C2h 0.83 0.10 8.30
37°C1lh 0.75 0.10 7.50

®3 BREHARHMUER

Table 3  The optimized result of optimal blocking
solution

ESNEIRITLES v - PIN

Blocking solutions

1% BSA 2.40 0.14 17.62

2% BSA 2.39 0.14 17.50

5% IS #S 2.25 0.10 22.25

5% Skimmed milk powder

59fA 2 1ML 1E 2.17 0.14 15.50

5% Fetal bovine serum

x4 REHAMBOKLER
Table 4 The optimized result of optimal blocking time

A5F 1 i 1) i - PIN
Blocking time

37°C1lh 0.91 0.09 10.11
37°C2h 1.01 0.08 12.22
37°C3h 1.02 0.09 10.89

255 HEMRZMEBRERERAREBNHRE

K6 ME7THRER, YR —PHrlh 1:5 000
FeRe. 37 °C A 30 min B, FHE ML ODyso B3
i 1.0, PIN fEfk. B, #fEmEr i
FEFE A 1:5 000, 1FHIEE A 37 °C 30 min.
256 mEZRBEENHE

F 8RR 2 37 °C BG4 5 min B,
BHE I 7% ODaso fEF£3T 1.0, P/N fEi . K,
1 72 e A3 i G sk E] hy 37 °C 4544 F 10 min,
257 InFEMHE

FI FH 7 19 TbpA-ELISA %3t 30 43 B4 if
5 ODgso fH . I FIME X =013, ARl 2
SD=0.03, BHYEIGFE X +3SD =0.22 , BAEIG FAE
X +2SD=0.19 . BI4if i FES A ODyso {E>0.22

x5 mEEMBEAMNERHRLER
Table 5 The optimized result of optimal reaction time of
serum

I3 FH sk 1] + - P/N
Reaction time of serum

37 °C 30 min 0.68 0.07 9.71
37 °C 45 min 1.00 0.07 14.29
37 °C 60 min 1.06 0.08 13.25
37 °C 75 min 0.89 0.08 11.13

*6 REBIR_NHEBRENRLER
Table 6 The optimized result of optimal dilution of
goat-anti-swine 1gG-HRP

eI Pk 19G-HRP

Index Goat anti-swine 19gG-HRP

1:5 000 1:10 000 1:15 000
T 1.50 1.25 0.93
= 0.08 0.10 0.09
PIN 18.65 12.20 9.79
*7 BEMFZHIERANBEMLLER

Table 7 The optimized result of optimal reaction time of
goat anti-swine 1gG-HRP

2EHRE 19G-HRP {E I ] + - PN
Reaction time of goat anti-swine

IgG-HRP

37 °C 30 min 1.17 0.09 11.70
37 °C 45 min 1.28 0.11 11.46
37 °C 60 min 1.25 0.11 11.36
37 °C 75 min 0.93 011 8.39
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B, ODuso fE<0.19 MISHFAME, /~F Wi =zl
pSIE- 8
26 MR

9 RN, HEH ThpA-ELISA il
ER. APP, SS. E. coli. PCV2, PRV, CSFV,
PRRSV FHPE IfiL 77 ) ODaso fE34/NF 0.19, 1fii H HPS
BAE . BHE i 3E X BRI s . RBTZOE 5 I
o i BHE I TE A8 SO, HAT R AR S o
2.7 HURMIRIE

F 10 45 WoR, &A1 ThpA-ELISA FIR i
1k ELISA i 50 & % fig & DU 2] fe = 7 RS B2 Ol
1:12 800 i HPS PH M, HAT AR Rk
28 EEMAK

* 11 4R ER, NERRBE/NT 10%
(2.63%-9.56%) , It [A] & % R B /N T 6%
(2.35%—5.56%) . It PN St ) HE 52 it 1y 45 SR 2R W
#3719 TopA-ELISA HAT RIFHEE 1.

#*8 mERBRENKLER
Table 8 The optimized result of optimal reaction time of
substrate

fEbr AR

Index Reaction time of substrate

37 °C 5 min 37 °C 10 min 37 °C 15 min
+ 1.01 0.91 0.89
= 0.08 0.09 0.09
P/N 12.22 10.11 9.89
x99 HERMRAEER
Table 9 Result of the specificity test
iR ODuso 454
Serum Result
ER 0.14 -
E. coli 0.15 -
SS 0.13 -
APP 0.17 -
PCV2 0.16 -
CSFV 0.06 =
PRRSV 0.13 -
PRV 0.09 -
HPS(+) 1.09 +
HPS(-) 0.08 -

e o+ BHME; - BAME
Note: +: Positive; —: Negative

* 10 HAMKEER(GE MU ELISA XTI ZHE L)
Table 10 Result of sensitivity assay (compared to
commercial ELISA Kit)
HPS B I & FefE ThpA-ELISA i ik ELISA 15 &
HPS positive serum Commercial ELISA kit

dilution

1:200 + +
1:400 + +
1:800 + +
1:1 600 + +
1:3 200 + +
1:6 400 + +
1:12 800 + +
1:25 600 = =
1:51 200 = =
1:102 400 = =

W o+ PBHME; - BAME
Note: +: Positive; —: Negative

F1 EEHABRER
Table 11 Result of the repeatability test
I H#LNER Htm R
455 Intra-bath repeatability Inter-bath repeatability
Serum F-3{H prifEly 2= AR R REL FIE bRifETr 22 AR R R AL
No. X SD CV(%) X SD CV (%)
1 251 0.24 9.56 2.13 0.05 2.35
241 0.21 8.71 2.14 0.09 421
247 0.16 6.48 2.30 0.06 2.61
2.28 0.06 2.63 2.28 0.06 2.63
0.12 0.01 8.33 0.18 0.01 5.56

a b~ wN

29 FEERRRK

F12-14 5 BIR, 7€ 60 17 24 HPS gy
FEIMTERE S, TbpA-ELISA K i 48 153 HPS FH
PRI , S HiIPEA, 80.00%, #A M4 &
1A-ELISA., R &hfk ELISA 74 1 Western Blot
GO HPS BHPE M3 4351k 52, 52 F1 50 £, 5
T IE W BAT A % 5 R 90.00% . 86.67% Fi
90.00%, HHBHMERFEF50500 90.38% . 88.46%
F192.00%, BATEFRFG 243520 87.50% . 75.00%7F
80.00%, 1A AL ) — Btk
2.10 Il PR ¥ ML E 4 AR B B S F (R 4G U

F 15 5 R EIR, 1E 600 iR 2 HPS HE )
R IMTRESL H, ThpA-ELISA #5117 £ HPS B
PRI, L) 8.33%-43.33%, F-Hylil &
4 19.50%.,
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#F 12 TbpA-ELISA 52 F{K-ELISA #45 R L
Table 12 The results of TbpA-ELISA compared with
whole cell-ELISA

£ 15 RHE 10 M X HPS BERIIRAIHEINILE R
Table 15 Detection results of HPS infection antibody in
10 cities of Anhui

it FRPER  BHEE B
Item Positive Negative Total
TbhpA-ELISA 48 12 60
2 EIK-ELISA Whole cell-ELISA 52 8 60
54 % Coincidence number 47 7 54
542 Coincidence rate (%) 90.00

# 13 TbpA-ELISA 5@t ELISA KT EXELE R
PbER

Table 13 The results of TbpA-ELISA compared with
commercial ELISA Kit

it H FEPEE  BAMEEC B
Item Positive ~ Negative Total
TbhpA-ELISA 48 12 60
Rk ELISA 57 & 52 8 60
Commercial ELISA Kit

5% Coincidence number 46 6 52

& Coincidence rate (%) 86.67

% 14 TbpA-ELISA 5 Western Blot ¥ E 45 R L
Table 14 The results of TbpA-ELISA compared with
Western Blot

RE| FRPEE  BAMEE B
Item Positive Negative  Total
ThpA-ELISA 48 12 60
Western Blott 50 10 60
6% Coincidence number 46 8 54

743 Coincidence rate (%)  90.00

RO EE R BN, FEM . N S o
i, ARE . N9, R, M B, M. i
R 8 MHBIX 2 ] HPS JE e R 22 53 i 5 (P<0.05); 1
Bl 5IEm) . o . S BRH . R 5 MK
FEAE B 2P 25 5. (P<0.05), TS5 &HE. N, %
R ZM 4 DHIXZ [H] HPS Jeie a2z ORI 2
(P>0.05); R SIEMI . DIl WM . ZK 44
H X A7 TE B #1225 (P<0.05), HE S . X
. WEME L BLPH . 2N 5 HBIX 2 A HPS JEigL R
2R (P>0.05), KIUZHE 10 M X BIFEALE
ANFIRRBE R HPS J8edt, o rb I A o 79 dth Jek

IR o

Horli RESRER(DY) BHPEER(Br)  BITEE(DY) R

Cities  No. of No. of positive No. of negative Infection
samples samples samples rate (%)
(portion)  (portion) (portion)

JET 60 26 34 43.33a

Wuhu

T 60 24 36 40.00a

Chizhou

ol 60 12 48 20.00b

Maanshan

R 60 11 49 18.33bc

Anging

N 60 9 51 15.00bcd

Lu’an

40 60 8 52 13.33bcd

Hefei

ZJ 60 8 52 13.33bcd

Bozhou

B 60 7 53 11.67cd

Fuyang

R b 60 7 53 11.67cd

Bengbu

i) 60 5 55 8.33d

Huainan

BT 600 117 483 19.50

Total

e JERYRR (%)= FH AR il KGE HH / L7 F  8x 1005 [R] 27 AH T
INEFRFRIRZEFAEE (P>0.05); FF/NG FHERRRFR
7= 5 18 3% (P<0.05)

Note: The infection rate (%)=The number of positive samples/
Serum samplesx100; The difference was not significant (P>0.05)

when the shoulder scale was the same; The difference was
significant when the shoulder scale was different (P<0.05)

3 WikEHER

P58 T U AL A% ELISA Bl
R 7 R () G . SR AT AR | A 1
HPS i 13 VS 1 e b I, ST A
HPS ST )12 ELISA J5 5 R IFRAT T 8510
I RAG I AR, (HIX e &2 4%, ATRET
ZERWERENE, W HARA —Z MR GR .
B, PR — B e PR 8 HPS
P )4 ELISA HUAAl s, AU
Peos . RS . ERMERY, WEX TR
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HPS 40 14 K Il % 5 8 %, % ompsto
ompP2™  ompP16™? | oppA®T | YfeAld |
cdtc™ | cdtB"®, MSDW% . AHEIE R 1A
PPN ThpA P, LA FEAZEN4ifb)s 2
EEE O EL N A 5 TS R (1 P/ - S B B/ iU
HIVERAE . AHECT 3R HPSEE 1, TbpAfE N HPS
38R SIHTZ—, AT 15 FPiE R HPS Ax
WEB R AN 2y Bk R, S HPS 4Rt Ky
MR B o [RIAT, A% SO0 % /i TR I BRI 19 fe
PEARPIRIG S R B /R, HPS B ThpA H LA
EEN S SRR LIk o D A 1N TV S 47 I RN
XoF [) V5% T RS ] L 378 78 e P B 7 A B 1 e
PE AP ) R 058 T A e PR DT o S A
W] L7757 HPS HiiAR i [a]42 ELISA FikBaE T
Fefit . HET, ZEFIH HPS AR F ik vy
)4 ELISA Py i i s i b, % R
WA A HPS. ik, A5 LE NN E
BoHb X E AT HPS M 4 % ThpA E N
PR, Gl PR | Mg . Wb P
PR I S Ny ) 8] 85 S5 AR EA T4, ST A HPS
PUARAIIE] 4% ELISA J57%(TopA-ELISA). % )5k n]
PRI HPS BriA, BHM: M EF R 1:12 800
P ar A, 5 At g o T BH M i 38 34 TG A8 S
N, AN St ] AR S R B4/ T 10.00%, K HTH:
ELAT Rk & . RSt . A MRS, AT
HE— 25 AT R HPS LAkl 4 7 F
AFFERTE LR HPS i (5% 35 AR S
PEAF BRI A 25 S R0, HPS Se HiiR BHYES:
% 80.00%, 54 R{R-ELISA. T fhfk ELISA
A8 M Western Blot #2855 18 B AT A28 00 5
90.00% . 86.67%F1 90.00%, FHMEFEAE 45K
90.38% . 88.46%F1 92.00%, BHYESF& H4r51H
87.50% . 75.00%7 80.00%, 3j—MEiEr; HPS &
YRR BAMERS 3l 19.50%, “Z2BU& HLIX A A
[FIREEE M HPS BRI G, Femil&Icisl . it b
YRR, HR R P R RS R TESN A I R
Wwigk . AERAE | SRR S SR B

PRI, SR R TR R AL B R R
BB A AE S BT 5 WP R B R 5 AE R (5 3R
373 T A6 R I ) B ) A T U B ) B
JIFEE, M5 HPS gk & By

i BT, ARFFRLUEAERIEN TopA HEH
MAREPUR, RS TR | S
A AT BRI HPS PRI [a] 32 ELISA Jrik, K
FHEES WY 3 2 R 28 HPS i i 4% 1ML 1+
A TSI, BRIE T %O T IR R HPS
PRI AR A TR A R
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