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Comparison of the reactivity of convalescent sera to different
regions of Mycoplasma hyopneumoniae Mhp367 protein
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Abstract: [Background] Previous studies in our laboratory have demonstrated that Mycoplasma
hyopneumoniae Mhp367 protein is a humoral immunodominant proteinic antigen. However, the reactivity
of different regions of Mhp367 to the convalescent sera remains unclear. [Objective] The purpose of this
study is to identify the reactivity of different regions of Mhp367 to the convalescent sera. [Methods] Nine
DNA fragments of mhp367 were amplified with different primer combinations. The amplified products
were respectively ligated into pGEX-6P-1, pGEX-4T-3, or pGEX-5X-3, and the ligation products were
transformed into Escherichia coli DH5a competent cells. The constructed plasmids were extracted from
the cells and confirmed by digestion with BamH I and Xho I and nucleotide sequencing. The identified
plasmids were then transformed into E. coli BL21(DE3) to express target proteins (different fragments of
Mhp367) under the induction of IPTG. After ultrasonic disruption of the recombinant bacteria, the protein
was purified with glutathione-conjugated agarose beads. The expression of proteins was visualized by
SDS-PAGE. ELISA was employed to identify the reactivity between different fragments of Mhp367
protein and convalescent sera. [Results] Nine recombinant strains that could express different fragments
of Mhp367 in soluble form were successfully constructed. All of the nine fragments were humoral
immunodominant. The region aa 394-524 in Mhp367 had the strongest reactivity with convalescent sera
and was a good antigen fragment for vaccine candidates. [Conclusion] This study provides a candidate of

genetic engineering subunit vaccines against M. hyopneumoniae.
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Figure 1

Schematic diagram of mhp367 fragments to be amplified.
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Figure 2 Amplification of mhp367 fragments. M:
DL5000 DNA Marker; 1: F1 fragment; 2: F2
fragment; 3: F3 fragment; 4: F4 fragment; 5: F5
fragment; 6: F6 fragment; 7: F7 fragment; §: F8
fragment; 9: F9 fragment.

A Bt F1. F2. F3, F4. F5. F7. F9 434l
¥4 pGEX-6P-1 #ifk, F6 %4 pGEX-5X-3 #
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(% 3). t AL R A R Br g i) 5 24w
TR I8 & BamH 1 WYL 5.1 GATCC fifi &
Il Xho 1BEVINL B CBREE, FFLAENMEAR
BfH PCR H BV 12 bp, BEVIE IR AR BER
JNAY 5k 402 bp (F1). 405 bp (F2). 405 bp (F3).
405 bp (F4). 795 bp (F5). 798 bp (F6). 798 bp
(F7). 1 188 bp (F8)FI 1 191 bp (F9) (¥l 3), B
R RE, 5 mhp367 FEFRARN A BLH)
AT IR T 5 58 4 — 30, UiBI I d T AR
R KX 9 A A R ES A6 K A A BL21(DE3)
A, WERIHAT T BL21(DE3) &4 H .
22 BHERWIFESFRIE

10 MEARE K GST THREWAERERILH
. HIE 4 AT, EAEN GST-Mhp367
K/NK 87 kDa (JkiE 1),F1.F3 .F4 & 42 kDa(ik
i 2. 4. 5), F2 & 41 kDa (Jki& 3), F5 K

bp M 1 2 3 4 5 6 7 8 9

B3 BamH 17 Xho I SBEH]LE 7 B LH Bkl f ik
Figure 3 ~ Recombinant plasmids were identified
by digestion with BamH 1 and Xho 1. M: DL5000
DNA Marker; 1: F1; 2: F2; 3: F3; 4: F4; 5: F5; 6: Fo;
7: F7; 8: F8; 9: F9.
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Figure 4 Expression of recombinant proteins induced
with IPTG. M: Protein Marker; 1: GST-Mhp367; 2:

F1;3: F2;4: F3; 5: F4; 6: F5; 7: F6; 8: F7; 9: F8; 10:

F9; 11: GST.
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Figure 5 Reactivity of 15 porcine convalescent
sera to Mhp367 and its fragments. A: Serum that
reacts with Mhp367 and its fragments. B: Number
of sera that reacted with each fusion protein. C:
Differences in total titers between convalescent and

negative sera. D: Differences in average titers
between convalescent and negative sera.
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F1 58RMNAMEES ODys BT 0Dy &

Table 1 Total and average ODyso value of sera

reacting with proteins

ODys 1 S SN I 5 AR RN I

ODysovalue  OD,s0 HZ2Z FI Y ODyso (H
Total ODgs¢ value of Average ODyso value
sera reacting with of sera reacting with
proteins proteins

GST-Mhp367 5.93 0.40

F1 3.71 0.25

F2 5.27 0.35

F3 2.70 0.18

F4 9.81% 0.65%

F5 4.66 0.31

F6 2.88 0.19

F7 1.99 0.13

F8 9.02 0.60

F9 13.02 0.87

Note: *: P<0.001.

AR TR A M 58 R ODyso fH . 2
B A2 ATLAAS ™ 2B BRI S B AR, 3X AT
RE SR R R R ORI E R A . R,
ARSI G T — LR e AR T, A 2k
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B (AR EAR R A NI TR K 2
B A0, G A TR e ik R X B, KR
PR I R AT B 46 A0 RE RS 1 Sk Bk 4t
R E . FRATIREL BT AR T R I, 4 S
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PR SR, HoA TR — A R T
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fR), F3 [XBE(263-393 1 & 3L FR) AY S S i i
55, VA 4 AN DB B A e AL A4 ™ A 4
WARTEM PR RN, T Mhp367 £ 119221
Ml R, % E AR |, R
BRI, F1-F4 X BT 40 o121,
X 4 A~ X B AT R RS & 2k b i I
o YELEAE TN AR SWISS-MODEL! I
Phyre2 SURBETHIN Mhp367 &[4 K ) =44
¥, AHRETN F4 X B MR T 9 45
TR 43 28 R 1) Tl 22 2 R 2 11 T P
SEtARTE . AR, 22 SRR R T B TE N 5
WRGIT . EE . (ke & A v B AR
P AR S 0 S 2 HLAA DU AT A 4 G 5 TR B
5 JEL A S AENST, R, F4 X BE AT BEXE Mhp367
Y S O A v R AR

F6 X B{(132-393 & HEEMR) HAE-5 340 I
WRAIERL; FT X Bt(263-524 (L HEIR)
S5V MLIE ROV ODyso {HE/N, S1E R
N RE S 58 . FEIREFTRER 3 4~: (1) F6
1 F7 X B A4 5 10095 SOV BE 1855 /) F3 X
Bt; (2) BSR F6 Ml F7 X B4 dE 51k 2 1
LY K2 W fE S 45580 F2 F1 F4 X B, {H Fe6 Fil
F7 REFERMEAN g5 W552%0
Mhp367 & A B = AE 25N TR] , DLt i e 45
Z 1) F2 Ml F4 X Be K- 2k T8 A s,
TR SRR KER N F3 X BLE LML ; (3) B 41
R ZARSHARTFN PR RN 2 IR RAL,
A DHCERPEFRAINT, F6 F F7 X BAEE AT
B R PR IE R S 524 Mhp367 & AR =
ez, M RBOU I S R E R D,

F8 (1-393 (i ZdJER) M F9 (132-524 i 2 3
MR IX B 5 L35 SV OD,so fH2Z2 FlEE Mhp367 25
5 M SV ODaso (HZ A%, ATREJF A
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