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Abstract

Salmonella Gallinarum (SG) is known as an important pathogen that causes fowl typhoid in chickens. To investigate SG
outer-membrane proteins (OMPs) as a vaccine candidate, we used proteomic mapping and database analysis techniques
with extracted OMPs. Also, extracted OMPs were evaluated in several aspects to their safety, immune response in their host
and protective effects. Our research has established a proteomic map and database of immunogenic SG-OMPs used as inac-
tive vaccine against salmonellosis in chickens. A total of 22 spots were detected by 2-dimensional gel electrophoresis and
immunogenic protein analysis. Eight spots were identified by Matrix-Assisted Laser Desorption/lonization-Time of Flight-
Mass spectrometry (MALDI-TOF-MS) and peptide mass fingerprinting (PMF) and categorized into four different types of
proteins. Among these proteins, OmpA is considered to be an immunogenic protein and involved in the hosts’ immune sys-
tem. To estimate the minimum safety dose in chickens, 35 brown layers were immunized with various concentrations of
OMPs, respectively. Consequently, all chickens immunized with more than a 50 pg dose were protected against challenges.
Moreover, intramuscular administration of OMPs to chickens was more effective compared to subcutaneous administration.
These results suggest that the adjuvanted SG-OMP vaccine not only induces both the humoral and cellular immune response
in the host but also highly protects the hosts’ exposed to virulent SG with 50 pg OMPs extracted by our method.
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Immunoblot assay %! peptide mass fingerprinting(PMF)
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Fig. 1. Matched silver stained 2-DE gel (A) and immunoblot-
ted membrane (B). A total of nine spots were detected
by antiserum and matched with silver stained gel. Indi-
cated the no.1 to 8 spots were identified proteins by PMF
but the no. 9 spot indicated non-identified proteins on the
immunoblot membrane. The numbered protein names are
listed in Table 1.
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Table 1. The profiles of detected and identified OMPs by peptide mass fingerprinting (PMF)

?\I;st NIBI GI Protein name SS;EZI pl (II\(/II;Z ) Main function
1 gi/42528870 Outer membrane protein A ompA 5.19 34.56 Cell envelope
2 gi/42528870 Outer membrane protein A ompA 5.6 37.61 Cell envelope
3 gi/205354102 OMP channel protein tolC 4.59 49.62 Efflux system
4 gi/205354102 OMP channel protein tolC 4.78 49.37 Efflux system
5  gi/205354102 OMP channel protein tolC 4.94 49.35 Efflux system
6  gi/205354102 OMP channel protein tolC 5.36 49.35 Efflux system
7 gi/16759749  DNA starvation and stationary phase protection protein  dps 5.73 19.21  Superoxide production
8 gi/16759749  DNA starvation and stationary phase protection protein  dps 5.73 18.71  Superoxide production

Table 2. The Survival rate and pathologic lesions for three different tests

Vaccine dose

Vaccination route Vaccination frequency

Group Treatment® Surv1zal Pathologic Lesion Treatment Survival Pathologic lesion Treatment Survival
rate rate rate
A* 200 pg 100 (5/5) Mild liver enlargement 100 (5/5) Mild liver enlargement 100 (5/5)
1 Bb 200 pg 100 (5/5) Mild live? enla.r.gement, 200 pg 100 (5/5)
pericarditis
A 100 png 100 (5/5) Mild liver enlargement 100 (5/5) Mild liver enlargement 100 (5/5)
11 B 100 ng 100 (5/5) Li.ver enla?rgement, 100 pg 100 (5/5)
liver white spots
A 50 ug 100 (5/5) Mild liver enlargement 100 (5/5) Mild liver enlargement 100 (5/5)
Severe hepatomegaly,
g 0K o) wss) liver col;gestioi, g ORS00 (5s5)
yellowish liver
A 25 ug 100 (5/5) Mild liver enlargement 100 (5/5) Mild liver enlargement ) 20 (1/5)
Severe hepatomegaly,
v B 25 hg 60 (3/5) liver corslgestioi, g
pericardial effusion
Severe hepatomegaly, Severe hepatomegaly,
vV A 125pg 80(4/5) lever congestion, 20 (1/5) cardiac endocarditis,
yellowish liver pericardial effusion
Severe hepatomegaly,
VI A 63ug 80 (4/5) lever congestion,
yellowish liver
Severe hepatomegaly,
VII A ) 20 (1/5) pericarditis,

pericardial effusion

In vaccine dose test, * group A was injected to thoracic muscle and ° group B was injected via subcutaneous route.
In vaccination frequency test, ® group A means 1% vaccination and ® group B means 1% and boost vaccination (3 weeks interval).

¢ Treatment (OMP dose/ chicken); ¢

survival rate (survival/ tested).
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TEAME ZHHTRT F B HAge] vt A4
A

B30 mE Woisat

WAHE Sl B2 Wolads Hrishr] 98 24
A 3555 18] Wl ET e 23] WAREToR U
Fo] Agsiyom 12} Wiy 22} WAl Ale]e] 7]7ke 3
FE 3, FHISoE Balnlon] OMP £% 7}
7} 200, 100, 50 pg® & 37ksle] A4S Table 29 e}
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