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40% & Mhp336 £k FF4utl, RIFLNT O QRInR; ARG, #E ELISA 7 % 694k Uk
JE. HPA AR AT e ARG A B BT . R AR R A b AR AT ELM
K. HRHOE I EZRBRDFORIIR L EFAE hFRXFEBEZE, R, AEIO T,
K| 226 Wk d i AR o, 5 R sl Il K XUR AR ELISA FUAR 4 MK ) & F= % i X 3R 4K ELISA
W B HA o FUARAR I 7 R BEATILAR,, AR AR T ik 69 R AU A dE . A HH T Mhp336 Hifk &
B 4 R AE QAR A 0.05 pg/mL, AR A A 2.5%BLAS W4 49 PBS, M ETIE A 1 h, @i
A5 A 1:500, M FHBTE A 0.5h, —IARBAA A 1:10000, HHETE A 1h, 2 &% 5 min.
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R, AR S 0AR M 7 ik 04 R Fedd F 0 T 8 S A0 Il K 3R AR ELISA Sk A 3K 7
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Development of an ELISA method for detection of antibodies
against Mycoplasma hyopneumoniae based on Mhp336 protein
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Abstract: This study aims to establish an ELISA method with high specificity for the detection of
antibodies against Mycoplasma hyopneumoniae. Firstly, we constructed a recombinant strain
Escherichia coli BL21(DE3)-pET-32a(+)-mhp336 to express the recombinant protein Mhp336 and
used the purified Mhp336 as the coating antigen. Then, we optimized the ELISA parameters,
including antigen concentration, blocking buffer, blocking time, dilution of serum, incubation time
with serum, secondary antibody dilution, secondary antibody incubation time, colorimetric reaction
time, and cut-off value. Afterwards, reproducibility experiments were conducted, and the cross
reactivity of Mhp366 with other antisera of porcine major pathogens and the maximum dilution
ratios of the sera were determined. Finally, 226 porcine serum samples were detected using the
method established in this study, a commercial ELISA kit for M. hyopneumoniae antibody
detection, and a convalescent serum ELISA kit for M. hyopneumoniae antibody detection. The
detection results of the three methods were compared to evaluate the sensitivity and specificity of
the ELISA method established in this study. For this method, the optimal antigen concentration,
blocking buffer, blocking time, dilution of serum, incubation time with serum, secondary antibody
dilution, secondary antibody incubation time, and colorimetric reaction time were 0.05 pg/mL, PBS
containing 2.5% skim milk, 1 h, 1:500, 0.5 h, 1:10 000, 1 h, and 5 min, respectively. Validation of
the ELISA method based on Mhp336 showed a cut-off value of 0.332. The coefficients of variation
of both intra-batch and inter-batch kits were below 7%. The detection results of porcine serum
samples indicated that the method established in this study outperformed the commercial ELISA kit
and the convalescent serum ELISA kit for M. hyopneumoniae antibody detection in terms of
sensitivity and specificity. We successfully established an ELISA method for detecting the
antibodies against M. hyopneumoniae based on Mhp336 protein. This method demonstrated high
sensitivity and specificity, serving as a tool for the prevention of mycoplasmal pneumonia of swine
in pig farms.

Keywords: Mycoplasma hyopneumoniae; prokaryotic expression; sensitivity; specificity; clinical
samples
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pneumonia, EP). IR 12, BAREIRIHELT
M H R EE B G 2 — o N IR AR A
R FARBTAARAG I T 1A B T 1 R I 458 32 it 1A
TERERERIRA TGO, ARSI 1 B2 15t

H R B0 T2 B8 il 2 S AR PTAR K
W Ty 2 T BK A 8 W B 3 56 (enzyme-linked
immunosorbent assay, ELISA)., F&EHLAE 1A
F 98 32 AR ELISA At il 7] £ & IDEXX
sl R BIE)# ELISA ikl & . ik
T G VS it 98 S s AR A TR E A e, 3 3
232k 3 A A I A8 M A S D AR AR B 23 58 SR
| AR o At S S AR H A B A, 8
HAFRPEA R . Feng 55807 T AT P97R1 A
fME]4E ELISA HUiRtsii iy ik, FHFR I S
R R I 4 S SRR TgA FoiRU ), (EZAR Iy 32
FETEEURE RIME . SRAE SRR 2 bR AL B TR, A<
S FAE S T —F T Mhp366-N &K
Wl R SRR ELISA HriAssin ik, A4
T BRI T 4 S ISR I3 P B AR
715 R E RN R SO0 T R b AR & L (3
e VEAT R 2 — 2D T o S0 = A A o & B
Jiti 498 7 JEAR R 11 Mhp336 555498 57 JFAARBH
M B RAFR RS Y, B/ ELISA
A6 T3 A BT R TS ) o A58 Mhp336 &
FE BRI, JENr T —Fp R S fe Sk
BB RGN R SRR ELISA BRI ik, A
KT 98 S DA B LTS DA 7 2 I A R 0 S
Ji A Jii 58 v A AR AL TS B

R

1.1 BERA AL
KW H# BL21(DE3)-pGEX-6P-1-mhp336!

UKL pET-32a(H) H AL E-A17E, KIGHHE
BL21(DE3)FI KT 1 DHS 0832 245 AR 5L 2
il & IHRAF

http://journals.im.ac.cn/cjben

1.2 FEi5

JiRE 4R BORGH @ B )N SE R AR Rk AT
BRA ] s DNA BRI & B W SR
M TR BRA AL AW 2 S5 ELISA Fifk
F MK ) & B IDEXX /A7) ; PrimeSTAR®
Max DNA polymerase. T4 DNA ligase. BamH I
1 Xho 1l A S AEY) TRECIE)HIRAF; HA
it Marker F1 Omni-Easy ™ B[l Fi %! BCA & [1E
TN & B b RE A R G BB PR A
"] 3 JR I % (fetal bovine serum, FBS)I4 H
Thermo Scientific /A H]; HRP Fric it 1gG il
BT His-Tag B yg BRI B Jb 5t 1 B 2R A 4
ARABRAT ; HRP FRid bt 1gG 1 BRI E
R AEYRHEARA W . BT Mhp366-N 2
FTAYSE I 98 SRR ELISA % & 30 1 37 U AAAG
T B A S 3 5 1 A
1.3 &

T8 B8 It 498 S D A4 B P LR B 92 o 4 =2 )i
VAT 5 922 B A 0 0 R AR IR it 20 1o 7ERES
Jiti & S AR S M H AR B 88 10 8 S I AR s 4% 32
FIRE S RS IMBRE 5D 60 1035 M fEad 25 2 4F
A5 it 2 S I AR BT AR M 0 ) 45 SR 28 g BRI o 7E
FE SRR MR FEL 63 1, AR AN
WREGL 20 63, WD NEHE Y 00 0 R A LR i
70, 73 1y, At 226 fy; XECREIGECA el i
SRS AL, ELABES MG IR SR A GRS
KA, WM 4 °C. 5000 r/min Z.0> 10 min,
BT 0 B TE o 0 B B LY 228 R i A 5 il 8
AR ELISA B ks iz & Fs i 48 32 sk
ELISA 1553 3% B A 0] sl sy, 4%
L1 B HE I A LA E Sy 50% R T, SRR 2
J5-20 °CIR A7

FEHEBRTE 2 AUBHPE M3 B A rh Al R # 1R
F A5 S 5 8 S S A R TR SRR 2R
SCISARBAPE MLTE 58 I 58 S A T 2 B H g2
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IMLYE B VLI R BB BRI TR A 5 B9
B AR BE . 8 B I RS R
. BRI EE 2 ROV RN 5 gB & P
P LY R P T R 2% Bl W) S D A2 S e 3 AR AT

SCHY BN 2 56 48 VY K 2R S B P e
AL RS HEGEMES : TACUC-20231228-04).
1.4 mhp336 & X F1 Mhp336 & B HIRT
vak il

7£ NCBI 25 % mhp336 3L K] 14 1 5 R 571 Al
Mhp336 £ 12 AR 751 (GenBank & 5% 4
AE017332.1), ¥ mhp336 JEA% H R4 il Mhp336
TE R MR P HI/E GenBank #E1T BLAST ¥4 He
% (https://blast.ncbi.nlm.nih. gov/Blast.cgi), Z#T
RT3 4 RV JE R 3 41) 5 LA A vy ] vk
i %€ mhp336 J& K A1 Mhp336 25 1 AU ST 1 o
1.5 Mhp336 ERMEZTKIESH

B —80 °C R 17 1y K W7 #F 1§ BL21(DE3)-
pGEX-6P-1-mhp336 , X £k 2 Fl & F 7§ #k
(ampicillin, Amp) LB F#/5 37 °CH; % 18 ho $k
B B RTE, 3T 10 mL Amp™ LB A
Br3edk, 37°C, 180 r/min ¥R KEFE 8 h, fdiFH
PR & P 41 Bk pGEX-6P-1-mhp336.
FREHE i 9 2 A 232 B RE mhp336 JE K 12 H iz
¥4, A Primer Premier 6.0 34115141, IF
1 B AT S 19153551 A BamH 1, Xho I i 1]

A7 SRR R R AP PR . 5190751 : mhp336-F:
5'-CGCGGATCCATGAAAAATAAACTAATTCTT
AGTAAATTT-3'; mhp336-R : 5'-CCGCTCGAGTAT

GTAGTTTTTTTCTTTTGGATC-3', BA R R £k 3
v BamH IF1 Xho IR U7 55, BUT R4k %R
PRAPPERREE . DASR By 3 20 ok A ik, PCR
P14 mhp336 B[, PHG A EL R 4 BamH 1
Xho I WEFYI S, S5IRAEZ BamH 1 F1 Xho I 3L
BV pET-32a(+) 80K i . 1% 3 1 41 ks
S AL KW FF TR DHS o 8832 25 - B BUE 4 ik

PRI R 4H Tk 45 BamH 111 Xho T X il 7] F0

&: 010-64807509

PP 658 o R A I A G B 4E BORE AR Ak R I AT I
BL21(DE3)/&3z 45400, 41 N KIGAF B
BL21(DE3)-pET32a(+)-mhp336., Z:3% A S20 % Fif
Wi Ok B E IR E E B RIBIE R,
A AN A E & Binding buffer (NaCl
0.5 mol/L, NaH,PO;2H,0 0.02 mol/L,
Na,HPO,- 12H,0 0.02 mol/L) T A , # ik b

J& 4 °C. 12 000 r/min &5.0> 30 min, HUAEHE FiF.
R FiE g o BiAE, i Mhp33e HAEMAY
Ni*" 7840454, Washing buffer (NaCl 0.25 mol/L .
NaH,P0,-2H,0 0.01 mol/L . Na,HPO, 12H,0
0.01 mol/L . BkME 0.1 mol/L)PEi 244 11, Elution
buffer (NaCl 0.25 mol/L . NaH,PO,-2H,0O 0.01 mol/L .
Na,HPO,-12H,0 0.01 mol/L. BK®& 0.15 mol/L)
Ve H B 1. SDS-PAGE #ill H i 8 11 o 2l
BB
1.6 SERNEZHIHE

S ARSI BT Mhp366-N [
FISE I S EAR ELISA WK A2 3 I 5 B (A6 )
RO AR R A e RN A AR
Mhp336 AR E S 0.05. 0.1, 0.2,
0.5. 1.0 F1 2.0 pg/mL; HFHBHEIN 0.5, 1.0,
1.5 F1 2.0 hy JE T 5 S JAA B A 0 BA P 1l v e
1:50, 1:200, 1:500, 1:1 000, 1:2000. 1:4 000 Fil
1:8 000 MYHLHIFRRE, 37 °CHFE 0.5, 1.0, 1.5 I
20 h; HRP fRidRyikE 1gG #% 1:5 000 .
1:10 000, 1:20 000, 1:40 000 1 1:80 000 Lt 5%
B, 37°CHFHE 0.5, 1.0, 1.5A12.0h; FiEEHE
WBAEHE Y 5. 10, 15 A1 20 min,
1.7 [8)#% ELISA &N 25 R a3 E ¥R

BEHL 60 3 5 i A0 58 Il 4% =2 )RR ELISA itk
o W3R 6 A I 48 S )54 ELISA WK &2 1 Il i
B AA AR W 700 6 T A DN A 8 i 48 S I AR 40 44 9]
PEBY LS . 4% B0 2 1Y 5 4E I 0 5% 1 E AT
ELISA %, Bk 3 ~MEE, iRy
(X)) FIFRAEZ (), LA X+2s VE A I3 A BHAE:
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5 FL{E (cut off {H).
1.8 EEMIRE

SRS #A I FEET Mhp366-N 2 1R
FEMT 4 37 A ELISA R H i 75 B pA 6 7 34
FA A VF IR T R E S R, B R SRR
P T BE P I35 45 BEAILE % 3 17
1.9 SHMHEEEMMENRZ X KRN

W5 8 I 4 S A 9 e A B i 9 A A e
HE, PR 1 i S IO 2% A A 0 5 S A
RS R . BARSRAR . SRR 2 Y
A EE 2 B, R EE . AEUIEIR N
J W B B AR OV IE R 9 2 B AR 11 PHE I
Ho BAIMIER 3 WEK
1.10 [MERAHBRERHE

B 5 Oy A8 9 SR AR BRI 1T, I8 1Y)
BB PR 1:100, 1:500, 1:1 000, 1:2 000,
1:4 000, 1:8 000, 1:16 000 Fil 1: 32 000 F¥ L. 4]
Wk, b B e ROV AR b AT, A
Wi L1 ODusofEL, FHAfE Y cut of T {EHI KT E 7 1Y
ELISA J7 2 ML ) 5 KA B A5 50
111 &R SRR

FHASBI 5 ST AR It 8 S )i A& ELISA $ifAk
K I VR IR AE R 226 Gyl RS LIS FE 5
I 98 SRS T SR BT (B 0 R) Al s
S AN TRV ] A (B f5 565 7. 10, 15, 18, 20 F
28 KR , (RIS R 2 354 ELISA
I S22 L 97 A AR 3R < A A il R S
JEA BLISA FUAAINFA St A, HhEeR
[ X0 6 P e 2

2 ZERE54

2.1 mhp336 £ FF Mhp336 EHHIRTM
mhp336 LK FI Mhp336 25 11558 09 Ho At

JEARAEAE IR IR AN R IR A 1, 5 E 4
¥ JFA(Mycoplasma ovipneumoniae) AR SE B R AR

http://journals.im.ac.cn/cjben

M43 90.3%-91.8% (mhp336)F1 79.5%—87.4%
(Mhp336) i [a] P52k, 5 8 e A 19 ok = S D AR
(Mycoplasma dispar) A 5 % [H F1 & (1 43 5 A
92.4%-92.5% (mhp336)F/l 83.7%-88.7% (Mhp336)
() TR) IR 5 AN [) 48 il ¢ S A TR vk - mhp336
LA [E PR B I 95.5%, Mhp336 & [ [ P61
#A1d 90.2%.
2.2 Mhp336 EBHEZFTIES AL
PIVEE A B AL TR, pGEX-6P-1-mhp336 i
# PCR §"4% mhp336 LA FrBe(l 1A). mhp336
FER 4K 1473 bp, G0 B A0 T & UL E S T
TAA, {HFEWGSEN T BamH 11 Xho 1 (7
YIE s SARSERSIE , DRI B8 ) 45 KoM 1 488 bp.
Ty 2 () FR 4 R 22 BamH 1 A1 Xho T X7
J& , BRI 450 (K] 1B), — 25K 5900 bp
ZiAT 1) pET-32a(+) 8K 7 Br, —45K 1476 bp 1Y
mhp336 JE[K FBL(PCR =Wkt 24 TR0
PEGRIL . BamH I F11 Xho I FEI 4 5 0038208 5L ) o
Ny 2 B e 20 S0k P %) mhp336 JE K F 811 BR 5 4>
TE 37 SRR AL (6 2 R () TGA % 1878 4 TGG
Hb, HRZATBRIT A 589 S5k 232 Btk
mhp336 Kl A% IR 741 o8 4 — 3. Aty &
40 JFkifiv 4% M pET-32a(+)-mhp336.
A B

bp M 1 bp M 1
2 000
1488 bp 3000 5900 bp
1000 1 500 — 1476 b
750 1000 i
500 -
250 250
100 100
1 E 4 FEHK pET-32a(+)-mhp336 B # &

A: PCR ¥ 34 mhp336 KA. B: 4l AL
pET-32a(+)-mhp336 Y] % 5E

Figure 1  Construction of recombinant plasmid
pET-32a(+)-mhp336. A: Amplification of mhp336

gene by PCR. B: Identification of recombinant
plasmid pET-32a(+)-mhp336 by digestion.
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t o W 4 K B FF R BL21(DE3)-
pET32a(+)-mhp336 ffi il IPTG 7E 16 °Cif5 %Kik
HEYEH 20 h, HAKEEZEZRE L, 78
F| I FUTTE AR S SDS-PAGE Hi 7k 45 (K] 2A)
F1 Western blotting 2% 5 (€] 2B)A] 1, Mhp336
HEAMS FHEHN 60 kDa, LLA] % AL A
MAE KL, faifb/E s ks 95%LL I
(K 2C).

2.3 (83 ELISA R &EHHHE

ARG E ELISA #EL K. 4ifbi)
Mhp336 2 [ BRI ER S RS R A 0.05 pg/mL
(&l 3A), ffLIA 100 uL, 37 °CIFE 1 h )5
4 °Cyd % . PBST ¥E# 5K, 4K 3 min, AL
JIA 200 pL % 2.5%/BEA5 054 119 PBS 1E 4 15f 4]
W 3B), 37 °CHM] 1 h (K 3C), PBST ¥k
5 Wo BALMA 100 uL 5658 I i (B PR

A
250
100

70
50

G
25
20

60 kDa

B
kDa M1 2 3 4

1:500 #i B¢ (K1 3D), 37 °CHF 5 0.5 h (K 3E),
PBST 7% 5 K. #EFLIMA 100 pL AR
1:10 000 FHRE(E 3P 1gG Bibs — 41,
37 °CH¥E 1 h (K 3G)J5 PBST i 5 Ik, &AL
AR B AW A, B 45 50 L, FiRkEtE 6
5 min (& 3H), fiIA 50 uL 2 E3, 10 min PY{#
FHBGHRACI E ODayso fH
2.4 [8]# ELISA #&M45 R A% E vrofE

60 1535 1l 9 S I AR BAPE L% ODaso HI-F-34
fH(X)H 0.216, #riEZE(S)H 0.058, DA X+2s 1E
e FEAH (cut off {H), #5e &0 & F5 & I3
ODyso {5>0.332 Hif Sy J Jili 4 S S AR 14 BH 44
ODys0 {E<0.332 B Ry fili 58 2 AR BT A B
2.5 [EZELISA F/EMEEM. XK
MRS & KRR EH

il £ R 59 G At PRI ) B 42 R A S5 R AR

kDa M 1

2 3 4 5

60 kDa

70 — - — 60 kDa
50 — we

2 EYHFEH Mhp336 FRIES4{L  SDS-PAGE (A)Fil Western blotting (B)%%E Mhp336 & 1Y #ik
KMFBIEA. M: BT marker; 1: K& IPTG R HMWENRBEWELAR; 2: £ IPTGHRHNENR
REAR; 3: KIPTGIHEFHMNEARBWEHAEB R LIF; 4. KIPTGIHETHNEARBSHELR
EDUE. C: Mhp336 EAHEFAR4fL. M. [ Marker; 1. T FEMBE FIE; 2: W4 3. Washing
buffer; 4-5: Elution buffer

Figure 2 Expression and purification of recombinant protein Mhp336. Identification of the expression and
expression form of Mhp336 by SDS-PAGE (A) and Western blotting (B). M: Protein marker; 1: Recombinant
bacteria without induction of recombinant protein expression by IPTG; 2: Recombinant bacteria with induction
of recombinant protein expression by IPTG; 3: Supernatant of recombinant bacteria with induction of
recombinant protein expression by IPTG; 4: The pellet of recombinant bacteria with induction of recombinant
protein expression by IPTG. C: Purification of recombinant protein Mhp336. M: Protein marker; 1: Loading
material; 2: Flow through; 3: Washing buffer; 4—5: Elution buffer.
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ot A st
0.0 L/ I I—] ’_I (2) 8(5)1—} | M '_L’_I I_IA|:|(2)

ool mEl o Py I T e [
0.5 1.0 1.5 2.0 5 10 15 20
Time (h) Time (min)

3 ET Mhp336 H9REAH R R ELISA UMM AR ER R ZEY  RAPUREEHIE Y 0.05 ng/mL
(A), FAEBMBN S 2.5%BARTIK 1 PBS (B), fAEE MY 1 h (C), FeAEi Al i B 4o 5
4 1:500 (D)FA 1:10 000 (F), feAEM il A —HuBEF B 0.5 h ()M 1 h (G), HAER AKESY 5 min (H)
Figure 3 Optimal working conditions of the ELISA method for detection of anti-Mycoplasma hyopneumoniae
antibody based on Mhp336 protein. The optimal antigen concentration was 0.05 pg/mL in coating buffer (A),
The optimal blocking buffer was 2.5% skim milk dissolved in PBS (B), and the highest P/N value was got if the
antigen was blocked for 1 h (C). The optimal dilutions of serum and secondary antibody were 1:500 (D) and
1:10 000 (F) diluted in blocking buffer. The optimal incubation times of serum and secondary antibody were
0.5 h (E) and 1 h (G), respectively. The optimal colorimetric reaction time was observed after exposing to
substrate solution for 5 min (H).

R 2.46%-5.52%F1 3.63%-6.20% , /NTF NAIHEIE AR S5 R BN, A R R4 AL
%o FeWH A —HER AR & Rl adtt HE.
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Fie BEAHIF S 457 19 ELISA J5 ke 3 Fh s FHE S ATIL, 5 A8 58 S D AR BA A I 375 7
JEAK 1 R ROEORTE . 4 RSB RS ONIE  1:4 000 BRI, A MUERRTEABEYE; 1:8 000
RIGHIEE gB B TPAYEML G . 25 R A RN  FRE, O 1 ANIMIE AT A B 1:16 000 A0
R Rg Il e S EARPUARRA (R 4), UEBHEESZAY  1:32 000 FRRA, A R E X T cut of f{H .
ELISA Jrik T EAPURFIE AL =20 R U8B Ay 1A I 4% I 375 Hh 5 il R <2 SRR BT (A
TEONER G EE gB & PTG A 38 X o I AT AR RE 4 000 £

SO D L LSS LSS
F S %“@ %éo %éo $ cf‘@ %@@ %0@ cﬁ‘@ %@@
QJ%@ efo@ e)%@ @%Q‘ &L L

S S S S R SR A AN

ey Q°%<¢Q° T WWRWWW I

T X FE & v
QQQQQQ@@ KK O AT R
OIS > FFEFL

4 ET Mhp336 & H MK X R ELISA HLA N 75 A4 M & 89 E b 7% [R PR M 7B 25 R

Figure 4 The detection result of positive sera of porcine pathogens using the ELISA method for detection
of anti-Mycoplasma hyopneumoniae antibody based on Mhp336 protein. Mhp: Mycoplasma
hyopneumoniae; Mhr: Mycoplasma hyorhinis; MF: Mycoplasma flocculare; Mhs: Mycoplasma
hyosynoviae; SS2: Streptococcus suis serotype 2; CSFV: Classical swine fever virus; ASFV: African swine
fever virus; PRRSV: Porcine reproductive and respiratory syndrome virus; PCV-2: Porcine circovirus 2;
gB-PRV: gB protein of pseudorabies virus.

5 EF Mhp336 EARMEAM R IR ELISA SN 75 507 A B & S MR EE
Figure 5 The available maximum dilution ratio of porcine serum for the ELISA method for detection of
anti-Mycoplasma hyopneumoniae antibody based on Mhp336 protein.
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2.6 IEARMRENESR

KAWL 3T Mhp336 IR
it S JEAR ELISA HULMAKIN 7k | 8 it 4 S )it
1 ELISA k52 W IS S il 7 v R s o AL
Jili & 3¢ A ELISA HTAAA a0 @i 226 4
WG MLERES, S5 RN 1 PR . ARSI
RN S ARSIl R SRR ELISA HTAs: it
BREEN 81.0%, FIFEMI%R 2 JFEA ELISA
PRSI LT BRI 7 R AR5 R 82.7%,
FEIT R S AR ELISA R &2 3 i v HodAes I Jr ik
T S AL I % S IR ELISA FoMa it 70 &
MIFFA A 67.7%.

DT b AR A Il 5 52 JEAA ELISA At i iat
R R IEE, HHORREHE T BEMm G, 435
AT Mhp336 2 BRI S 5K ELISA
PUAAKSI J5 3 R i 98 S A4 ELISA ik &2 1A i
T PUAAS I 7 75 I R S e R Rt . AR T
R FYED B R 87.9%F1 85.2%, J&li %
AR ELISA A WA i i A4 w7y ok i R
PEFIER SS9 86.2%H1 66.5%. EWAA 7 vk
AR S N R B B T A8 I R S i ELISA
&N IRTEREN Tl R

FH 3 ) S A RS i 48 S D 1A I TG 92 1
G 5 B AN G038 J A [R) B ) R AR IR LY o T b
TR it 48 32 A BELISA HTAK a0 £ A6l iy

SERATRHBAYE ;. FHREIG 2 32 5 A& ELISA k&
WM E ARSI A, A5 28 FORAEM I
TERHNZE S BEM: s LT Mhp336 &1 5E N
RIZVFAR ELISA Hrifta il dtaiil, 55 20 KA
55 28 FORAR I I IE A I 45 SR 24 g BH A o

3 WibE4£&#®

S UA T 9 1 R N S BB RIRE TS, B
FEEFRRSE R A L RE o TEES PR BT DL B i
AR ERCRA T it — LR TI T ST, SR
PRI 9 B4 e A Ak i s2 1) SR A Al O E A %
TR BB A 2 — R R . R
P ARSI 7]

SRR R AEBUEY), B R AT
2 M BRI B S LA ) A R S A
HUEARE NSl PSS NS @KL NP oy 775 Sl AN L)
SO, R VFIRE T AME
i ] REAT AR W AN G DS A 5 R S R BEBR
VT FIRS RS AR PRAEIR Py 55 S St 1,
SUIRSCIRUA | o SRS 8 i 58 S AR AE
SERHTIR R RE IT  S A ELISA 4t
A K5 o P ) B e e i 2 i ¢ S A
W E . XA ]k S B0 R
BZE, b U S SRR ORISR B8 I
PSR Mg PO A I U AR RE], R

*1 FERATEREMKRE ELISA FUAEN 75 ARG 226 HHIGKRTE B REER

Table 1 Detection results of 226 porcine serum samples using different ELISA antibody detection methods for
Mycoplasma hyopneumoniae
Commercial M. hyopneumoniae M. hyopneumoniae ELISA M. hyopneumoniae ELISA convalescent  Total
antibody test kit antibody test method based on serum antibody test method

Mhp336 protein

Positive Negative Positive Negative
Positive 51 7 50 8 58
Negative 23 132 52 103 155
Suspected 8 5 9 4 13
Total 82 144 111 115 226
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ARSI A6 SRR ELISA $HAb izt i) € 572 fii
P20,

FT FREOL, ASIE & DU N 48 S A
Mhp366-N & (U g drle, s 7RF
Mhp366-N & (115l 5 32 J5iiA& ELISA K&
I BG5BT RS A R
fcE, v AR TR AR SRR AN 1 T
B, ARFENE RAS U R v, FRATT R A TCHE 3
Jir A i 5 I RRE AR 95 Rl 28 2 it PCR
T3 VG W AN B8 1l 98 S SR AR A R, A FH B il
AR ELISA 5B 35 B A I 77 v Aer
MLE A B, PR 9% SRR ELISA PR 1A
I8 0 A A I 5 vk W] BB AE FE 8 2 0 M PR P &
Fo XA B T8 8 SRR 58 Ak 25 i
RS B RE RAREIR, A s . A
W, R A TR R R A S AR BTAR
I 7

Mhp336 & [ RA TR % I — M8 R
TR R e B E AW, ZE A SR
SRR BRI 7E AFAE R AT B R i, 48 BLAST
FEAN AT, 5 B i At A 0 A2 A [ U5
g, BAERNGRNE . T,
fITAALL Mhp336 2 VR s, & —fh
BTG T 98 3 LA BLISA HuiAsb i oy vk

A B R AT B AE i B DL T U R IR
Mhp336 1, FATK PCR ¥ 1152149 mhp336
Fe ] 9 % 4% & pET-22b(+) . pET-28a(+) .
pET-30a(+)1 pET-32a(+)i% 4 ik, W T 4 4
HHRW. SRR, JAERE pET-32a(H)Ek ik
MR B E T Mhp336 20 & (R T4 LA ]
BRIk, Wik, RARFEMARHKHITH
BL21(DE3)-pET-32a(+)-mhp336 HT ik Mhp336
HHAEMA

FABFIEHE T 59 ELISA A0 5 Bk I
bR A S BH PR L , 25 3R B, Pt R bt

&: 010-64807509

Jii Mhp336 2 -5 K00 g A g% s R R WA
i

DT b AR S Al R 7 JFAR ELISA LA it
G R, AR ST ST 1 T T R s 56
A ELISA PRS2 WA I 3 B AAAS I 5 32k 1) R
PEFRE S . S BUk, R 2RO A R
AR AT, E AT o P 1 A A i 4 S
A ELISA A M0 a2 1y 13 A ge
S [ BH P 9 AT B AE i 25 BR 5 P EL IR 5 ki
RIPERRE M, 255 & ARV 87 1 7 vk
L RE It 48 32 I A4 BELISA % 5 30 IR e (A 46 il
D) R R R, XU A Y
BN TEAR T AR i

M, ASHEE TR AR S R AR Mhp336
VS T — RO iGN 2 SRR ELISA Hiik
R 5 2o %5 R R AR R A AR S
PE, &G TR S AR 5 i Ak
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