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Strain
JOL422 Salmonella enterica Gallinarium wild type strain
JOL916 Salmonella enterica Gallinarium Alon AcpxR mutant
JOL2624 Salmonella enterica Gallinarium Alon AcpxR Arfal mutant This study
Plasmids
Ori101-repA101ts; encodes Lambda red genes (exo, bet, gam); native
PKD46 terminator (tL3); arabinose-inducible for expression (ParaB);bla
pKD3 oriR6K gamma, bla (ampR), rgnB (Ter), catR, FRT
Helper plasmid, contains a temperature-inducible flp gene for removing
pCP20 the FRT flanked chloramphenicol gene
rfal FP _CF‘Cg_%ﬁx_'lfféﬁgggééﬁé%%_igS_IQ;'SATACCGTAATAAGTATCAGCGCGCTTT This study
fal RP éGAA;('Ia'gg&&AI_ArAA%%%AA%g%q%ECTCATCCCAAACCTATTGTGGAGAAAA This study
rfaL inner FP  CCATAGCCGTAGCCCTTGAT This study
rfaL inner RP  GTTTAGGACTTCGCTGCCTTG This study
rfaL flank FP  GCAGCGTTTCGAGGAACAAA This study
rfaL flank RP  TCGTATCGGTTGATACCGGC This study
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SGWT-Z7 % F: PBSE HES TIdE SGVS & SGPse| 27 HF 2 o2l
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A SG AlonAcpxR Oral 10® CFU/bird/200 pl 1x10° of JOL422
B SG AlonAcpxR IM 10" CFU/bird/200 1x10° of JOL422
C SG AlonAcpxRArfal  Oral 10® CFU/bird/200 pl 1x10° of JOL422
D SG AlonAcpxRArfaL IM 10" CFU/bird/200 ul 1x10° of JOL422
E PBS Oral PBS 200 pl 1x10°® of JOL422
F Naive
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2-yl)-2, 5-diphenyl tetrazolium bromide (MTT)E Al235}0{ EAM % FAF HAS & 2F
off, PBMC= Histopaque 2% &AM E2Z[(Histopague, Sigma, Germany)E AIE5H0{ o
M REaXMoz RZ|slgen], MEZZE 5% FBSZF e/= RPMIOIAM 1 x 10° cell/well2 96
well plated| =gt A= Amdzl ut CHEX(omp, 40 yg/mL)Z2 XSSt =, MEZE
37°C, 5% CO, QIFH[OIE{o|A 72A|ZF Sot Hi2std, 570 nmel SHToA MTT Z=20}

st oodslof o) FEEl T BIX M:eol wWsts 2ESE| s, 1x10°
cell/well2 H|EMEZE 96 well plated] 2Fst2 HAE omp&H (40 pg/mL) == RPMI Y
X k=22 72A1Z2F &2 At=5t anti-chicken CD3a-FITC (Cat#8200-02), anti—chicken
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dihydrochloride (OPD) 7|2 & o|&s5t0 2Mistn = EF 22 492 nmolM FH &
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o HHoiT

atgl2lo} #F, Zzjo|H ¥ ZzjAn|E HE

= Ao ALE & ghE2|ot #F, E2tAn|= F ZEo|He= [E 1o LEE UAZ. BE
BtE| 2| o} @ 3= Lauria Bertani (LB; BD, Sparks, USA) HiX| EE= Brilliant Green Agar (BGA;
BD, BD, USA, Sparks) H{X| & 0| &35t04 uj2Fet. 37CollM WEteIRU o0 DAE E2lAD|EE
H#5t= dF = L-arbinose EXstoll 30C =Z10|A] v kst MZHE ZE g 2lot= &7
- 2str| ffs 30% ==IMEE EJtet = 80T Eztg

H# 3. Bacterial strains, plasmids, and primers used in this study

Strain/Plasmid/

, Description Reference
Primers
Strains
. . (Hajam et

X232 E. coli Aasd mutant strain al., 2018)
JOL967 Salmonella Gallinarium mutant (Alon AcoxR Aasd) gl\langcr)ﬁ: 3€;t
JOL422 Salmonella Gallinarium challenge strain—wild—type
JOL860 Salmonella Enteritidis challenge strain — wild—type gl|an%rg1 St
JOL2596 Salmonella Enteritidis Ghost184:: fliC (Alon AcpxR Aasa) This study
JOoL2727 Salmonella Enteritidis Ghost184 vector control This study
JOL2737 Salmonella Gallinarium Ghost184::mCherry (Alon AcpoxR A Senevirathne

asd) et al., 2020.
JOL1940 E. coli DH5a hosting pET28a::/iC (Salmonella Typhimurium) This study
JOL1991 E. coli BL21-DE, expression strain for pET28a:://iC This study
Plasmids

An asd+ vector, pBR ori plasmid carrying ss ompA/His6, Hur and Lee
pJHL184 multiple cloning site,ncl857/APR promoter, araC ParaBAD, 5015 ’

phiX174 lysis gene E
pJHL184:: , o~ a .
iC—fimA-CDA0L pJHL184 harboring #iC-fimA-CD40L This study
pJHL184::mCherr pJHL184 hosting mCherry open reading frame in the (Senevirathne
y multiple cloning site et al. 2020)
Primers
FIiC EcoR1 FP GAGA GAATTC ATGGCACAAGTCATTAATAC This study
FIiC BamH1 RP  AGAG GGATCC CTCTGTCAAATCAGCATTTG This study

FimA BamH/ FP

FimA NCO! RP GAGAGGATCCCCGGGCCCGGGCATGAAACATAAATTAATGAC  This study
FP CD40LBgLll GAGACCATGGCCGGGCCCGGGCTTATTCGTATTTCATGATAA  This study
RP CD40LHindll  GAGAAGATCTTGGATGACGACGAGCTACGC

GAGAAAGCTTCATGCCAAAGTAGGTGTTGCC This study
OMPCF ATCGCTGACTTATGCAATCG (Salmonelia genus specific) gﬁ'vaggé 4e)t
OMPCR CGGGTTGCGTTATAGGTCTG B
ENTF TGTGTTTTATCTGATGCAAGAGG (SE specific) |
ENTR TGAACTACGTTCGTTCTTCTGG
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O E8sl SAA wel TAE e HE

=
- pJHL184 1AE ZE2lAD|Es 8 ZEZH FXE JHX|DD JY20i[4], £ lysis R A=
Z1

250 ol FEE= C/B7ER2RE|QF Aultst PaaBAD T2 2EE 7
x|gh Mol Hzx cheiElol fiO(NC_003197.2)2t fimA (NC_003197.2)

—

= APR Atolof 2]
At} g 2[E|

= =
Claol AR2 ALESI2H Fjcel C-ZH F&=¢ DO/D1 EmelE 2Etsts 1-291a.a2

PCR ZZA|7|Z GS ZHAMLEES sl AmAd & e, o|F & CD40L (NM_204733.1)<]
o

asd)2 YAME =Y PCRE Aol fiC-fimA-CD40L &S =olgt. 5ol Host
of ek=ateEl Ardat Z2|LtE(Alon AcpxR Aasd) #FE @AM E A7l (2 3B)
s =

o =
JOL259622 WYL, HE oEo=z HAXME IFFE

Repressor kb

asd Marker
Phage PhiX174
is gene E
gzt 2.0
1.0
i
pJHL184 plasmid 0.5

Bx his tag

[

Origin nf\
Replication ) OmpASS

e e | | Mmcs

N- flic fimA CD40L-C

| A2} CD40 =22 Z&o HHol2z2 ¢e| x=of ZAee. w
2 EcoRl % Sphl Mstza 2E A5t pJHL184 E2lAD|E HIE Q|
2l (MCS)E ME Z=z4Ygi(az 3A). M= Z2tA0|== £ Coli x232(A

A

=302 M

a3 3. Schematic representation of pJHL184 ghost plasmid and multiple cloning site (A) and

confirmation of each element of the fusion antigen (B) is demonstrated.

O &3l HMAls gt

- 2% SFTo| o|g CHHA disd ol elafstelol walg 20I5HY| 25l YAEH ER 2
pJHL184 Z2tAo|=of LHZ=E mCherry 2| &dg &E& "rte HoldF& 20

[—arabinose 2| =AM stof| 30C2 & =AM Z[CH 0.6 ODgoo 7HK| MESIES M ZHE.
A= S

#2 il LB Hixlol msEtstD
4AIZH BAIZE 8AIZE HiQE 3 Hforsl
mle MZ2 SDS M

iy s UaE2|5I g2 &St PBSE 13 AMAHSHH THF of2iH| o
2
=

0
of
2
2
0
ol
Ral
A
n

./ . —

i

Le |2 Algzol HZ5D 42COoIM 2 AlZH

m
o2 HeEEl2 85t PBSE 13 MASL 2

HAEEZ 95COolM 102 St 7tdst

%
SDS-PAGE 2 HM7|¥ds&. CcHiAES  Immobilon-P  transfer membrane (Millipore,

Tullagreen, Ireland)22 K721 F FiC £0|4 E7| CIE2E2 EXHE A5t 8%
23S HAES[23]. OmpA Als MEZR st EH ASHE FIIRE ASSH|
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2 pJHL184::mCherry E2tAD0=EZ2 &
b Aozl Ze|LlE2oF H| W e[ 23].

H =
30COIM AZAIZ|T 600 nm EFEOA{S] msta
=

Her Mmdigl Zie|LLE A A F2l JOL2596 of 552 42T H|FE 2To =EAIA
e Am, ME A ot MZ2 MBE =SS 20 mM L-arabinose & =X 5o
stz 060 EZEIES o, MEE

— O -

Helwel2 s8e. HEES PBSol MEHESH] fHF of2fH|E=AE MAHSHE LB HIXIE
EEs = 42TCo =EAZ. ZH 0AIZE, 24 AlZE E 36 AlZtol| dikHe] OD EHHstn Z
HiF=of CHol MME FEL 29 %é% 2ol SHHBiX|of =St 100 pl o HiA=ES
HAEMo =z 5M5t0f LB SHMofl & i Zaio|"E
O MA3o|ZdE set Sl &2l
- e Amdap Ze|LE sAFFo| et 2o fZo mE S FE= FAF XMA
$0|Z(SEM)2 2 HIte TAE pJHL184 7F JUAHL gle dE|2|otE 42 Coﬂ 8 A7 ¢t
x o=

@)

CEAZIZ SEM X2lE flsh MEZE #=xE. MZE PBSZ 23 MASI0{ Hfx] 2ES
MAHstD a2 M=ZE £2lo|=of Z&Este] MEM S22 IGS EH A2 10kV
7S MeYolM  Supra 40VP Gemini AP MA}F sold  A[AE|(Zeiss, Oberkochen,
Germany)S Ar&sto] gt

chy s R

n
(@)
I

OL422 % SE JOL86O OfM3E HFZHE of clAs A2 & 1x10°/mI7iel MEE
T35t cold PBS 2 MAE 0|2 4CoA 5& =2t 500xg oM Al 22|65t PBS &
Mgt o|F EE S protease inhibitor cocktail (Sigma, St. Louis, MO, USA)Z} &H 2
ml 2| cold PBS (250 mM sucrose, 1T mM EDTA, 10 mM Tris—HCI, 7.2 pH)oil 7(Hﬁé.*?:f.
probe sonicator (Sonics Vibra Cell, Newtown, CT, USA)E Al25t0{ MES 30 = HX[2}
10 A2 ZIChs| =51k Melsta FEHUES 1.5 ml [FEOIM 700xg, 4CAHA 102

of Al E2|sto] 2ot Mzl ToiES MAHS ctg, 4SUS TR 4 CToHlAM 2A1ZE

=
ot =i £ =2 YMEZE St HBZ 0.05% TritonX100 0| &7& PBS 2 & ESH]

- 123 nick layer hens & (N=60, n=15)2 &t= 3= F3IZ0IAM F5I0d MZF 17|

Mo

]I{HJ

s =
2)el X &l o2t ™ Hé—.I’L(CBNU 201 0264)2] &¢olg w2 LMEHAIE 4749l O
2 L+T1 O8 A; JOL2596 TAE Al 8 B; JOL2727 HlE =3, O& C; PBS

& D; naive JOL2596 EtH o4F2 ofg|g 2x10® CFUZ T ¥ Z5tod
OEIél- 74 E!I _‘E_Eto“ EI:}E_|- 2;57} NE=E2 _/IﬁoH

S 10|

2 W7bR] A et %2 AREH S22 =2 4 & 5= 2328 2007 M13= (8= &
8-0 o

I

E
kJ
|>J
Im T
=

'ﬂd‘%ﬂir.@. 11X & = 3F o 1 st &4 SES
st BEAE M 2F &, Apdal Z2|LE ofME FF2l JOL422E 2x10° CFU/200u =
MzEs = AN B8 2 Z&=X|Ed w2} LEWH Huo|M F7 Moz $RE "FHo



2 "®oleH25]. Ux & ot MZ(PBMC)= PBMC S4 24of ot Mz of7f o dt
S(CMI), FMZE EMoll 2o/st T M= HE 2 HAXH Alo|EFICl BH32| FEE HItsH|
el FAE T 2Fof RelE. Azdzl ZELIELE EMAY 2F T, O8Y 30129 M
£ =2e|std got 2 oz 2 Zte| Tho] 2iH| 2ot A HTE flsh er=tAbstl, &2
ZE xZt2 HRE M2 Qs HMElEH[26]. DAE AtguiAlo] ot stHE2 HAS =
13 2 230 HfdYd HES2=2 AMFE MES SESI0] 42T M Rappaport Vassiliadis HY
X[(RV HiX|, BD)Z st ==sto{ Grte

2l
ot HASE ZM(ELISA)E
M O|FO{&. ELISA Z2I0|EE 0.5
M Na2CO3/NaHCO; ZE 2t&Mo| Z &= 500 ngel Zt CHMZA steloz 4CoAM ZE &
E80|EE 1xPBSTZ 23| MAstn A20|A 1A|ZF S 5% Bovine Serum Albumin2 &2
blocking &. €& MEZS2 1:50 HE2 3|A{stl 37CoAl 2A[ZF S¢t BESstl 1xPBSTE
38| MAg olF 14 °F 1:3000 S|AMHiE&Z anti—chicken IgY &l 2F &b v st
1XxPBSTZ 43| M™% d|M £XES 2[5t0{ o-phenylenediamine dihydrochloride 7|&&
7COlM 1022ZF BFESAIZI &= 50 ple| 2N H2S042 X{2|5lo] eHtE s Fokst & 492
nmoil Al S& gt

Ho
>
N
Ofn

Al HEZ
— o

2 A=ol it CMI BFE2 PBMC 3422 HItgh wetM PBMC 54 = &a23
2t ZE|LE o HHlE = FIC A A=z MASstE MESse| EJhks 3-(4,

5-dimethylthiazol- 2-yl)-2, 5-diphenyl tetrazolium bromide (MTT) EA2Z s FA
B Mddst 2F &, PBMCE ME=ZFE| Histopagque 1077 (Sigma) 2= 22| Xz &
st &= MEE Roswell Park Memorial Institute(RPMI) 1640 BiX|Z MIESt0{ 10%
FBSE & ®35l= RPMIZ 0|&510{ 1x10° MZZ2 96 well plateof Hij sk 2Zb cHad =l b
500 ng E= HiX| H=E22 XElstl X=Feh T, MEE 5% COtHi7[0lA 72412 &
37COA difet MTT U 100 plE MI=Z7} v = wellol 238 = Yo =&A|7
b Sof olAHolMdE. 2t welldl 50 2| DMSOE H7tstd 37COHAM 1
4 = =

7
S0 QlAHo[Mdsto] WME Z=oid =2 570 nmollM SHEE 0[85t0] =

jok

TM=Z Zcte| E5H= PBMC &ell T MIZE 40 MOIQ| IAE YA Ao M =SA7H Hot
g ZtZte|l anti-mouse CD3a—-PE, CD8-FITC, and anti-mouse CD4-perCP-vio700 &
(Miltenyi Biotec, Bergisch Gladbach, Germany)oll tist 25t M E HMatstet HAdst OF
X U= J8522FH PBMCE FAH HE 23 0| &5t A MHHESH Hiep ZH0|
chelal steloz XI=2547| Qs MEleh 10% FBSS &73ste RPMIZ 1x10° cell/well2 Al
ZE EFSH & 96 well plateol| Hjfsto selo

anti-mouse CD4-perCP-vio700 &2 3027t St & FACS running buffer2 33 Al

gk xEZ™Mo=z 200 ulel FACS running bufferoll s1EHstD FMZ 247|(MacsQuant)oll
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TEQo{E AtEstod MASH CD3+, CD3+CDh4+ 2 CD3+CD8+

- WY RES Y2 flst HIEXH AO|EFISl IFN-y ¥ TNF-a L+Z2 THH
AMAIZH PCRZ HIIE FAE HYst 23 Fof $x=E PBMCE 1x10° cell/well 2 24
well platol 238 ME3AH ES HIAUES S HEHf= AOIEFIRISZAM, A7 2 7K
AO|EFIClS MEHSIH D HitEl M=ZE Azdzt Ze2|HHE = MHE FIiC tHHE=z
AF=2SHE 24 A2+ ToF BE2EH total RNA (HybridR; GeneAll, Seoul, Korea)& =£2|s5t1

High Capacity cDNA Reverse Transcription Kit (Applied Biosystems, Foster, USA)E
ALEst0{ cDNA Z gt o|8st Z2lolH MEE [®#3.]d Z[AstS. ALO|EFH]
FE= SYBR Green master mix & AFEsSH0{ gRT-PCRoO| 2laf HWrlstl sl HE

o eCT "oz LIEHH[28].

A

OB =%

M

HT

=~

- 2 & H0|E{= GraphPad Prism 6.00 2T EQ|of(o|= ZZ|ZL|o} F MC|of|2)E AL25}0]
=Me Tukeye| CtE H|W HAEE ALSSH 28 24 2M(ANOVA)S =& st0 P-value

=
<0.052 HIAE OF k| SAIH w2olet Xto|E &It

°
O ofAE M E28 (Master Cell Bank, MCB) A=

|E3t nr2FE g2 252 WAFE dftufX[l LB brotholl BY 2F5}H0]
MCBE Al =g 8ieF siX|el LB agar HiX|of = &2 2

= =
o = — =/
L= 30T, 24A|7F v k5] = M3 RES = SIS,

=
0]
-

C
- =5 M@ T2 LB broth BIX| 10.0 mioll 0|4/3}04 37°C HEE 30T, 24A12F T Bl
)8t = A28 LB broth H{X| 90.0 mlofl O|AlSt0{ 37°C EE= 30T, 24A|ZF ZIE
TSI S, 37C = 30T, 24A|ZF HIEEl MZFES 10,000 gollA 15E

s
2|st = b2 ALES M (supernatant)g M Aot M7 EXMS(pellet) M= SIAS.

=
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Mo pelletol]l SZEZMQl 30% Glycerol2 ERAIZIo0], H =8 MZ23 A|7tX| -80°Co|
H E?zlEZF_ 3}

;9
nlo

- IAE ZEZlAD|lEEZ E?.—?J AF-E HHAIZFO| A<, 20 mM L-arbinose Z&HEl LB broth Hj

- M= 2&2| olAEH MEZ2I(MCB)S i EfX|[Ql LB brotholl Hi2Fstoi WCBE M| =gt
Hi 2F v X2l LB agar BHX|of| =L £ 242t =M £ ZU(streaking) st 3
7C E= 30T, 24A|2F HiFSH = M3 REsS M5 519 S.

- HE= =4 MA Rzt

o
T =
E|_ o_}-MI:I-

xl AlHERAL X = Al
K| -80°CollA =&

o Chu{Y=

O Hx=8 M=EZ2a(WCB)2| flask scale B =

- WCBE LB agar (BD, France) plateoll streaking Sk, 37C EE= 30T incubatorol A
overnight B2 =, single colonyE 100 ml LB broth (BD, France)ol &350 37C E=
30C shaking incubatorollAl overnight i 25t S. 2.0 L flaskdlM LB broth (BD, France)
900 ml ofl pre—culture® Ml Hi2H 100.0 mIE2 HZE5H0{ 8A|ZtSoF v 5HF 10, A|ZHCH
HE ST (0Dero) atS SHSIUS.

- IAE Z2IAD|EE EFEH Alg A9 flask HiF2 20 mM L-arbinoseZt Z&tEl LB
broth i X| Lf 30C Z=ZdollA i L5t S.

O 5.0 L fermentor £ o| ¢t CHEkuj 2k =A

- WCBE Al3sto{ OfZujet =242 =elsts. WCB 1 vial& LB agar platedll streaking
SI¥ 1, 37C E= 30T incubatorol M overnight Bi2F8H = single colonyES 400 ml LB
brotholl &&3st0{ 37C E= 30T shaking incubatordlAl overnight Hi st &. 3.6 L LB
brotholl pre—culture=l Ml B 400 mIE HSSHF . HidM o pHIF 7.08 FXE F=
UEZE 1.0 N NaOH2} 0.5 N HCIS H7Isto] =H35I%S.

HFet Al diAel A CHEEfF2 20 mM L-arbinoseZt ZgtHE
C

- MamstTE 30% M3E SXE 4 YT stirer RPMI}F AAFIZE S50z =M
of iSRS, B B 1AIZF Sl ST T(0D600nm) AT 2T, ph, ALEEES =X
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H4H HZE WATE 0|88 AIHMA Az U EFAIH

o AEHHIA H=

O HMelaAEHE Al H=

- WCBE A}23101 5.0 L fermentorE &Sdll CHZEHi A4S ZISIH D, O|ZFE AgEAl 2F
S HZSINS. A Al2 MEIA DL AIBIAMZOZ M ZsHP D, FF MAMAIEHN AlSE
of & el

- MCB (WGB-M-SG-2596, WGB-M-SG-G184), WCB (WGB-W-SG-2596,
WGB-W-SG-G184) & Alg#ial Uf ofo|mZat=o} UH0{HE Stelsly| 95| olo|aZ
=0} RHAES SuE 220l ME2H U AlFHAC]

40 U= Z2lo|HE AL25H0] 94COM 527t denatureAlZl &, 94CHM 12, 60TCO

P T —
2, 72ColM 12 30x4 BF2E|AH 30 cycles 8t & 72TCHM 727t extension St

3
122 PCRE +d535I% 2.

[ J
-4
HU
qr
m
O
=z
>
]
4
T
o

> o

_I

P S LY

rir

¥ 4. Mycoplasma AZE& 50| PCR Primer g€7|M ¥

Primer name Nucleotide sequence (5'—3")

Universal forward primer GGC GAA TGG GTG AGT AAC ACG

Universal reverse primer CGG ATA ACG CTT GCG ACC TAT G

O OIAE{(MCB) ¥ HZE MES8(WCB)TH AlguiAle] 24A8

- MCB (WGB-M-SG-2596, WGB-M-SG-G184), WCB (WGB-W-SG-2596,
o A

WGB-W-SG-G184) H ALl L} CLE Mo HHFEE &elsty| flsl =Alde =+

AotF S, ZZe| MEZ2 S AU AMS ZHZF nutrient agar 47, 24| thioglycollate broth
4700 0.5 mIXMS Eof 37C2f 22 COllA] 2tz 2704 77t HiUSIR S . HiYE R F do|Z

i 2
stol 9l JRAYMHOR MTS HMIUS.

O O}AE{(MCB) 2 MZEE MZ23(WCB)Z AlZuialel o7} ol

- MCB (WGB-M-SG-2596, WGB-M-SG-G184), WCB (WGB-W-SG-2596,
WGB-W-SG-G184) X Al&uisle| oirls tolslge. ol2 $laf 2Z2| AlEuWAl 2t 1.0
mI#2 9.0 ml LB uix|ofl 3/AI51%1, of 3|AMS C}Al 9.0 mie| LB HiXlo| 107 3|Alst
2. e BAME 8N = 0.1 510 37°C EEE 30°COIA 24A]
7

R S =g

ml& LB agar plated| =2
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1, O|2FH A

- 5.0 L fermentor&

A

tof Al

k=l

= A85

x|
S

i 35 /(TPGG, LPGG ¥ SPGG)el SZ2H= H

1o

o
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18 5. Confirmation of absence of O-antigen on Salmonella Gallinarium by (1)
whole cell ELISA and (2) by Western blot analysis.[4188¢d5Z 1} ]
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PBMC, assessing for IFN-y, IL-2, IL-4, and IL-12 expression.
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13 14. Expression of target antigen upon temperature induction. (A) Western blot demonstrates
the expression of fusion antigen upon induction at 42 °C for 2, 4, 6, and 8 h post—induction. (B)
The surface display of antigen on bacterial cells was demonstrated by SG transformed with
pJHL184::mCherry protein.

_37_



- MUY W BE2 DAE ADUWAOoR HASL 1 F 2F 3F, 4F, 5F, 6F
PoEhE 2 FIiC "H

= —

HH
7t= Bt3o|l 2 FmMfFEE PBS =

JE HonX o
oo oo 2

Ce|Sho =tds| gHEE . dzdzt Z2|LE So0lH g2 3 FM 77Xl JOL2569
o3t JOL2727 HHE = AlojolM H|xRSHH Eel F2AEH NHE =, dz2d
ZE|LE #A FFolM welgt ARdel ZE|LE So0lX kg0l ZEEHASH FIC
SolH eHof olsi EAIE 2S2 1 X B3 35 o[F0 SG JOL2569 U4 &l F=0i A
TS U0, FAH HE Al R25HH S8 15B)

A ww NS
3000 715G Specific
wew NS E
2000 +=HE
SHEHEE
=I=E =
— = =
1000 HEHEE
1 =
== =
HEHE
—_ = =
E 0 HEEE
g2
> 1500 7 FiiC Specific
o] waw 15
1000 L
itns EEE
11 -AREHE
SHHEE
LHEHHE
o - = =l=ISsl=I1=E1=
012345 012345 012343%5

Week post-immunization

PBS SGghost SGghost
vector Flic-FimA-CD40L

% 15. Humoral immune responses. Humoral IgY antibody
responses were assessed by indirect ELISA against SG- and
FliC—purified proteins.

2 3-(4, 5-dimethylthiazol-2-yl-2.5-dipheny! tetrazolium
EME. RAE Hg 2F Fof Z & aF0M =

= = =i
PEMC & At2 W2} Z2|LtE e ME[2MOIEICIA 2Ioh EhE e FIC MH CHfE2
=] =

- —

o




PBMC Proliferation assay

(L] 1]
86 spocific x5 30 bic specific i
20
L3
1_5 15 0
H
20
: 0
05
00 00
PBS $Gghost SGghost paS SGghost SGghost
FliC-FirmA-CO40L vecion FHC-Fima-CD40L vetior

|mmunization Groups

38 16. Peripheral blood mononuclear cell proliferation assay. Cell-mediated
immune responses were assessed by PBMC proliferative responses.
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assessed by quantifying IFN-y, TNF-a, IL-12, and IL-4 levels using
PBMCs collected two weeks after the booster immunization.
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2 30.0 7.00 53.5 0.927 + 0.4% antifoam 10 ml
3 29.9 6.95 28.2 4.025
4 29.9 6.98 19.3 11.215 + 1IN NaOH 53 ml
5 30.0 7.00 27.2 14.364
6 30.1 7.01 40.3 18.321
7 30.1 7.03 68.1 22.052
8 30.0 7.02 100 20.115 B 2FE 2
00 9
FO0— % o
H00 s
E L SR Femones v_:_..-'_"_;.____.:g..---_-;.-._....v.....-v.----.u_-.r E —+— RPM
o S00— A -¥- pH
' &
400 — +
300 T T T T T T T 7
a 1 2 3 4 5 & 7 1
120 25
SucrosesYeast exirac
+MAD Feeding
100 . - f’x‘%"""'ﬁ 20
- q I.-' i‘..' -
80— : ,f'/ « 00 w e QD &00nm
2 : ] AT D%g -a- DO
— 60— =
Q e ST ” o T = DCW(g/lL)
O o, -1 I e@
40— e ”_,-4'—‘- 2 — . -e- Sucrose (g/L)
h::'f i - 3 | &
20— & | P e
____‘--' - F LT PEEREL, b ob
0-fe===I¥ T i - : == T C
0 1 2 3 4 5 G 7 a

Culture time (hr)

a8 22, WAMZFo| CfZF b2k 7| 2o wE pH s&, AlaZslr 2 E4 5 Ziol| o2 Jef T kAL

- 1 Z3} djo| M=o w2t pHIF ZotR S, 4A|7F O|=ollA pH 5.0 ==X ZolH s
m, 1IN NaOHE #7510 pHE 7.022 =HsI¥ 11, FIHSZ sucrose, yeast 2 NADE
feeding ol FAS of, MDZSIEIE ZOFX|HA HI-EP—I Aol BItste dats =elsiis
(29, 10 ¥ O8 21, 22). F WHAHAF B FASH MHZADE LIE HAUS.
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P

MCE WCB SG-2596 / N P MCB WCB SGGI1s4

M: Marker (100bp), N: Negative, P: Positive (Mycoplasma spp.).
MCB: Master Cell Bank, WCB: Working Cell Bank, SG-2596: WGB-5G-2396, SG-2596: WGB-SG-2596

T8 24. olo|mEZ2t=0HMycoplasma spp.) PCR A& Z 1},

EZol5Q4H 7= (SESMHEYER 1Al HM2021-53%, 20214 9¥

-10-20-050 2} MCB (WGB-M-SG-2596, WGB-M-SG-G184)

21, drdet Z2|HEE Ml chE o|d=2| 40| 2fel=X|

# 9. WGB-M-SG-25962| =FAld

Master seed

b 87| ZH ) 22 C 37 C
Gram stain
NA Thio NA Thio
1 - - + + =
2 - - + + -
3 - - + + -
4 - - + + -
54 - - + + -
6 - - + + -
7d - - + + -
Ty et Mgt Mgt

“Gram-—negative
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HE 10. WGB-M-SG-G1849| =AH

Master seed

bl k7| ZH ) 22 C 37 C
Gram stain
NA Thio NA Thio
1 - - + + =
2 - - + + -
3 - - + + -
4 - - + + -
54 - - + + -
6 - - + + -
7 - - + + -
RS gt = 5t = 5t
Gram—negative
O oOtAH M=Z28(MCB)2| A1l
- B = MlZ Tzte| =& AHLSto] 282l MCB JtE 2 BXMo=Z 2RSS, M &
2to| £& Aotst Ao, M=uiAFol WGB-M-SG-25962| Mz+= 1 x 10° CFU/ml
O|At O], AFEHEAIFQl WGB-M-SG-G184= 1 x 108 CFU/mI o|Ate 2 2tel =S

0-20-050] w2t MCB (WGB-W-SG-2596, WGB-W-SG-G184)
Z1n}, Atpdizl Z2|LES Ml ChE o|ME9 ZAlo| &elg x|

Eo|E FIIESIESUAY 7= (SESAMHAAER 1A XM2021-53%, 20214 9¥
=
Zl

1. WGB-W-SG-25962| =AY

Master seed

Hi 27| ZHe) 22T 87 © Gram stain
NA Thio NA Thio

12 - - * * -
2l - - * * )
3g - - * * )
42l - - ¥ ¥ )
52 - - * * )
6 - - * * )
7 - - * ! -
B =g e

*Gram—-negative
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H 12. WGB-W-SG-G1842| =«

TAE

Master seed

*Gram—-negative

b 27| ZHY) 22 C 37 C _
: : Gram stain
NA Thio NA Thio
1 - - + + =
2! - - + + -
3 - - + + -
4 - - + + -
54 - - + + -
6 - - + + -
7 - - + + -
e Mgt et
"Gram—negative
O H=E M=2"(WCB)e| d7tetel
HiQFEl Ml El2he| =& AHAIStd 252 WCB Y7 =EX2=2 &olsIUg. Mo &
2to| =5 A otst Zanf, MEgiAFel WGB-W-SG-25962| M= 1 x 10° CFU/ml
o|Ab 0|1, AtEEiAIFOl WGB-W-SG-G184+ 1 x 10° CFU/mI O|M 22 &2l S
HAME AL ZEFAH
- TFAEZ éo_sm -rloH nutrient agar (NA) 470, thioglycolate broth (Thio) 47Holl 0.5
ml 4 20| 37ColM 72t 8f = HYAE colonyE IEFA mEHo=z FAet Aot
GE M elet EF% o|M =] ZAl0| =l =X AUS(E 13, 14).
# 13. WGB-SG-25962| =FA|H
Master seed
HY 27| ZH( L) 22 C 37 T _
: : Gram stain
NA Thio NA Thio
1 - - + + =
2 - - + + -
3 - - + + -
4 - - + + -
54 - - + + -
6 - - + + -
7d - - + + -
e et Mgt
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Z 15. AU A st sZ2Hd= M=z MAas 53
) _ o=
el SEAXTHSH| —
SdH= A SsdH= =
WGB-SG-2596 TPGG 2.4 x 10'° cfu/ml 1.8 x 10" cfu/ml
WGB-SG-G184 TPGG 2.7 x 10'° cfu/ml 1.9 x 10" cfu/ml
WGB-SG-2596 LPGG 2.7 x 10" cfu/ml 1.2 x 10"° cfu/ml
WGB-SG-G184 LPGG 2.6 x 10" cfu/ml 1.3 x 10" cfu/ml
WGB-SG-2596 SPGG 3.1 x 10'"° cfu/ml 1.4 x 10" cfu/ml
WGB-SG-G184 SPGG 2.9 x 10'° cfu/ml 1.0 x 10" cfu/ml
HMAMAIHE 2T Al Al =H
WGB-SG-2596 WGBRB-SG-G184
104 = 1{H) <
H“ 9 h:” -
Gl o il 4
40 4 40 4
20 4 20
0 - ]
I MGG LPGG SPGG TPGG LPGG SPGG
e aMdemE nZ s wdTemE
O8] 25. SHHUZESH =Mof| wE NMIF(%)el st Hut
BHAIFo| CHEH U= AS =25, o MEo SZAXTESH MY & zBHC=ZE
TPGGE MZASI0| MAAS st AlgEirlel =M S =25 S(FE 16).
SIZlEl AlgEiAlel =M S HIECZE F3 ZMz=0f e iAol oMMl s 5EMS
Zlaligr of Hel.
E 16. HLAEHE Algadle] =4
M AL ; _
S5 , 3 /vial B S A /vial B S A /vial H| 0
(vial)
WGB-SG-2596 100 8.0 mL 2.0 mL TPGG MOlAIA| & &
WGB-SG-G184 100 8.0 mL 2.0 mL Formalin LA E
& dio|Y 200 Eo0|Atet gl S,
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(3) MF M2 APNeMINEE== a0t MEiSio] 2t sts|, SURIRE HE HFsof o)
[Zpstx Anf]
O =2(=ZUde M st=X|) AR
] o ==
st ; stax | _ o [SCEOT s | SE
= ==9Y = VS PN S | =Y |y (SCIE o | HE |7IdE
= /BISCIE) | = |(ISSN)
Immunization of
chicken with flagellin
adjuvanted
Amal
Salmonella :
P Senevirathne, E==" 2021
1 enteritidis Poultry Chamith 100 | T2 sisevier | sciE |22 | 0os2-| 100
bacterial ghosts Science = 07
Hewawaduge, 5791
confers complete John Hwa Lee
protection against
chicken
salmonellosis
Immunization of
chickens with
Salmonella
gallinarium ghosts
expressing
Devel
Salmonella evelop
Enteritidis mental & S Amal
enevirathne, E=p=1 _
2 | NFIiC-FimAC and CO?VZara Chamith | 126 | T2¥| eisevier | SCIE 2%212' 0310455x 100
CD40LC fusion Hewawaduge, -
. Immunol | John Hwa Lee
antigen enhances o
cell-mediated 9y
immune responses
and protects against
wild—type challenges
with both species
O =4 & =H s=se Y
s EEIEE SEAF SE oA e EE
1 o st=2| &5 o|=s} 20214 10 28¢ AR B 7 Bl M E] CHstel=
2 M StsHEALY £ 35t 5| ol &35t 2021 05¢ 25¢ BEXCO oistol=
3 CH SHell Al =3 o| &35t 2021A 9¢ 24¢ =22l cHstel=
07l 22 M8
W | JleE | 2oty |Js eME| S2ws | @2 oR | ogsAR | S At T sigu
2| EZoiF
O BEIM 22
B= HIM FE @il S5 83
O YHXH (Y EXY, YHHE)/s1EE
HS MEXI (M EAE, MEMEE)/stEE 9 SE/718 HE S=/7|18 7| I
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Construction of fowl typhoid vaccine candidate by deletions of lon,
cpxR, and rfaL from Salmonella Gallinarium

John Hwa Lee*, Ram Prasad Aganja, Vijayakumar Jawalagatti

College of Veterinary Medicine, Jeonbuk National University, lksan Campus, 54596,
lksan, Republic of Korea

This study describes the construction and characterization of a novel Salmonella
Gallinarium (SG) live vaccine strain that is DIVA capable, and with dramatically reduced
cytotoxicity and endotoxicity. The SG strain was attenuated by deleting two major viru-
lence-related genes that reside in the Salmonella pathogenicity island I (SPI I) namely /on
and ¢pxR. To create SG strain DIVA (differentiation of the infected from the vaccinated ani-
mals) capable, the /faL. gene was also eliminated. The resultant strain was hyper immuno-
genic, proficient in eliciting antigen-specific immune responses and yet, undergoes rapid
elimination from the host environment due to enhanced susceptibility to environmental
stresses. Despite the elimination of three virulence-associated genes, the strain still contains
lipid A structure, that can be endotoxic in the animals. To minimize lipid A driven endotox-
icity, dephosphorylation of 1" phosphate was incorporated into the SG vaccine strain by
chromosomal integration of Francisella tularensis dephosphorylate enzyme encoded by
Ipx[£ gene. The codon-optimized /px£ was placed in-frame into the pagL locus by lambda
red mediated replacement strategy that eliminates the Pagl. gene product which is a
palmitoyltransferase. The resultant strain was assessed for cytotoxicity, endotoxicity, im-
munogenicity, and DIVA capacity using in vitro and in vivo models. Results demonstrate
that the SG parent strain; SG Alon A ¢pxR A rfal was comparable to SG AlonAcpxRArfal.
Apagl.: :IpxE regarding the immunogenicity, yet the novel /px/: strain was significantly low
in endotoxicity induction in immunized birds. Both strains were significantly eradicated
from the host by the 14th day of immunization ensuring that, the birds are not prone to chronic
disease. In conclusion, this is a genuine attempt made to eliminate endotoxicity of live attenu-
ated SG vaccine strain. The resultant strain was observed comparable immunogenicity with
its parent strain SG Alon AcpxRArfal, yet it was significantly low endotoxic and
attenuated. The stain was completely safe in young birds (less than 3 weeks old), no con-
taminants in eggs of their laying, DIVA capable and promoted protective immune responses
as observed by in vitro and in vivo models.

| P-002 o

S. Enteritidis “FliC-FimA-and CD40L fusion antigen expression
by Salmonella Gallinarium enh; protects agai i
and fowl typhoid

t sal 1

John Hwa Lee*

rv Medicine, Jeonbuk National University, Tksan Campus, 54596,
Tksan, Republic of Korea

This study describes the construction and characterization of a novel Salmonella
Gallinarium ghost vaccine candidate designed to give protection against Salmonella se-
rogroup D infection in chickens. The prominent serogroup D species in the poultry industry
include both S. Gallinarium and S. Enteritidis serotypes. To enhance the engagement of the
host immune system, the SG ghost was designed to express N-terminus FIiC (D0-D1 do-
main), C-terminus FimA retrieved from SE genome, and the receptor-binding domain
(RBD) of CD40L from the chicken genome into a single fusion construct. The construct cov-
ers, the TLRS interaction domain of FliC, the adhesion domain of FimA for strain-specific
protection, and CD40L RBD to enhance T-cell mediated responses. The construct was built
in pJHL184, phage lysis gene £ mediated ghost plasmid and the expression of fusion antigen
was confirmed by western blot resulting in a band with 82 kDa. To assess immune induction
and protection, chicken immunization was conducted by intramuscular immunization either
with SG ghosts:: FLiC-FimA-CD40L (JOL2596), vector control (JOL2727), or PBS alone
in a prime-boost immunization schedule in three weeks apart. Development of antibody re-
sponses, cell-mediated immune resp cytokine induction was 1 against both SG
and SE outer membrane proteins and subsequently challenged by intramuscular inoculation
of wild type SG and SE strains. SG ghosts expressing fusion antigen delivers a significantly
high level of IgY antibody responses, CMI responses marked by peripheral blood mono-
nuclear cell proliferation assay, increase in CD8' T-cell responses in flow cytometry analysis
compared to PBS control. The protective immune responses were confirmed by significant
elicitation of [FN-g, TNF-a, IL-4 immunomodulatory cytokines demonstrating the variable
engagement of Th1 and Th2 type immune responses. Upon challenge, all SG challenged
birds in the PBS group resulted in 100% mortality, while 50% death in vector alone group
and only 30% death in SG ghost fusion antigen immunized groups. The efficacy against SE
challenge demonstrates a complete absence of challenged strain in the JOL2596 SG ghost
immunized group, while only four birds and six birds were positive for vector and PBS
groups respectively. This novel SG ghost vaccine proves to be a safe and effective vacci-
nation strategy, thus further studies are warranted for dose optimization and environmental
safety, etc
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Improvement of mannitol-yolk-polymyxin B agar by addition of
ceftazidime for the quantitative detection of Bacillus cereus in food
samples

Jungwhan Chon', Kunho Seo®*

'Department of Pet Total Care, Division of Nursing and Welfare, Kyung-in Women's
University, Incheon 21041, Republic of Korea, *Center for One Health, College of
Veterinary Medicine, Konkik University, Seoul 05029, Republic of Korea

Bacillus cereus group, which causes foodborne disease. is detected using selective media.
However, competing flora is the most common factor preventing the correct enumeration
of B. cereus group on selective agars. In this study, we aimed to improve the selectivity of
mannitol-yolk-polymyxin B agar (MYPA) and its modified version containing trimetho-
prim (mMYPA) developed in our previous study by supplementation with ceftazidime (16
g/mL). Ceftazidime-supplemented MYPA (C-MYPA16) and mMYPA (C-mMYPA16)
were evaluated for bacteria recoverability and selectivity using three types of ready-to-eat
vegetables. Four B. cereus and one B. thuringiensis strains were mixed and artificially in-
oculated into vegetable salad, radish sprouts, and sprout mix. and then recovered using
MYPA, mMYPA, C-MYPA16, and C-mMYPALIG6. In all tested vegetables, mMYPA,
C-MYPAI16, and C-mMYPA16 exhibited similar recoverability of B. cereus/thuringiensis
(p>0.05), whereas MYPA showed undistinguishable colonies in the case of radish sprouts
and sprout mix. At the same time, C-mMYPA16 provided the best selectivity compared with
the other agars because it elininated most of competing flora in the tested vegetables, espe-
cially in sprouts, without negatively affecting the recovery of B. cereus/thuringicnsis. Our
results indicate that the supplementation of mMYPA with ceftazidime may improve me-
dium selectivity for B. cerens/thuringiensis in food testing.

Phylogenetic analysis of HSN1 highly pathogenic avian influenza
virus isolated in Cambodia, 2020

Jae-In Shin', Seng Bunnary’, Ren Theary?, Sothyra Tum?, Ra Mi Cha', Eun-Kyoung
Lee', Youn-Jeong Lee', Yu-Na Lee™*

! Avian Influenza Research & Diagnostic Division, Animal and Plant Quarantine Agency,
Gimcheon, Republic of Korea, *Department of Animal Health and Production, National
Animal Health and Production Research Institute, Phnom Penh, Cambodia

Since 2004, several outbreaks of highly pathogenic avian influenza (HPAI) have been re-
ported in Cambodia. Until 2014, H5N1 viruses identified in Cambodia were known to belong
to clade 1. In 2015, HPAI outbreaks caused by clade 2.3.2. 1c virus were firstly reported.

Here, we isolated eight HSN1 HPAI viruses from poultry farm in Cambodia from January
to July 2020 and performed phylogenetic analysis. The viruses were isolated in embryonated
chicken eggs. The whole genome of isolates was sequenced by using Next Generation
Sequencing. All isolates belonged to clade 2.3.2. I¢ and had multi-basic amino acid sequence
(PQRERRRKR/GLF) at the HA cleavage site. They had a 20-amino acid deletion in the stalk
region of NA, which has been associated with adaptation of influenza viruses to poultry. Our
phylogenetic analysis showed that the isolates sequenced in this study were divided into
three genotypes (G1-3) by gene constellation. Previously, it has been reported that the vi-
ruses belonged to the G1 and G2 genotype were circulated in Cambodia from 2015 to 2019.
The G3 genotype possessed three different gene segments (PB2, PB1, and NP) on a genetic
backbone of the G1 genotype. The G3 genotype showed high similarity with A/HSN1 virus
detected in southern Vietnam: A/goose/ViemanyHUS-1596/2017 (98.9-99.4%). Given that
the isolates were classified as the same genotype of viruses identified in Vietnam, the out-
breaks in Cambodia were probably affected by neighboring countries including Vietnam.
Thus, our study emphasizes the needs for enhanced surveillance and consideration on effec-
tive border management.
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1. Immunization of chicken with flagellin adjuvanted Sal/monella enteritidis bacterial ghosts

confers complete protection against chicken salmonellosis

Immunization of chicken with flagellin adjuvanted Salmonella enteritidis
bacterial ghosts confers complete protection against chicken salmonellosis

Amal Senevirathne, Chamith Hewawaduge, and John Hwa Lee’

College of Veterinwry Medicine, Jeonbuk Natiosal Unaversity, Hsan Compus, 54596, Hsan, Ragublic of Koerea

ABSTRACT The prosent study doseribes the genera-
tion of Salmonella entenitide (SE) ghosts with a surfaco
docoratod  Safmonells  Typhimurium  (ST)  Aagellin
(FlIC) antigen for nmane enhaneemoent and st ealn-spo-
cific protection. The ghosts wenr generatod by biological
means usng pJHL184: B temperatune inducible plas-
mid where the lvas occums by phiage PHX17Y lvas gons
E exprssion. Belng an inactivated strain, no environ-
mental contamination was observed by focal shodding
upon inoculation into the clicken. To test the protectbwe
immune esposes, ghost vaccnation wis conducted via
the intramusenlar rowute wsing chicken as the model
arganism. The devedopmont of antigen-spocific umaoral,
ool Lmevlinted, amd protective mmune rosponss was
asserssod]. Compared o vector alone and phesphate-buaff-
erend saline (PBS) control groups, pdHL 184 /Tl ghost
ooudd goenerate significantly high antigon-specific lgY
and eellmediated mmune (CMI) responses measund

by a podpheral blocd momonuclear cell profifermtion,
flow cyvtometer, and cytokine rsponses dicitad by
stimulated splenie T-cells (P < 0.05) The adjuvant
effoct induced by FIIC was demonstratod by elicitation
of Toll-like recepror 5 (TLRS). To test the protection
efficacy, chickons wore challenged with both SE amd
ST wild type (WT) strains, and the protection offi-
cacy was assessed Iy determining the presence of chal-
lenging strains. in the spleen and liver, amd hy
assessing the histopatlolopical alterations. Complete
cloarance of the challenged strain and least inflamma-
tory signs wore evident in the SE ghosts vaccinatod
group companmd to the veetor and PRS control. The
chimination of both SE and 5T in chicken organs
ensures the intramusoular immunization of the presem
SE ghost vaccine can roduce SE and ST contaming-
tion lovels in chicken that can be benefidal to prevent
enterie infections in humans.

Koy words: Salmonella etileritidia, flagellm, phage PREXT T, gene E, wild type challenge

INTRODUCTION

letﬂ.rl.ﬂ'l.hﬂ salmonellsis ﬂNE}I s one of the AJOT
coigrs of aoute et oentertis anong humens | Kidk ot o,
2i15). The ghobal ckdonee of NTS B estimated to be
4 million annual ceses, with over 155,000 deathe Chat of
it, approcimutely more than % of incddenecs o duo
o fodbome tmmpgsson  (Majowls ot ool 2000,
ChO, 20210, Salmwmellh nfections in the USA alme ane
L3 million human cases with 26500 bospitalizat ons and
49 doaths annuadly (CTHC, 2021, Both domestbc and wild
animaks are coknizad by Sadmonela species often without
sigre of infection. Henee these animals act 58 carriors cas-
ing contamination of the covimnment and subsesgquently
bunsn food sounes. Up o date, over 280 different

W The Authoms. Publihsal by Ebevier Lo, on Telall of Poultey
Selenoe Association Tone This s an Opiel BOOEE anticle weler the OO
BY-NC-ND hemse (bitpcenbiveonmmsorg Hosses Dyonenl
415},

Reveivead Febrwary 11, 5000,

1.ﬁ.-mEpIr-|i April G, WL,

"Cormspomnding autbuse: jobelbles 0l ne kr

2021 Poultry Scence 1K 101205
https:/ /dotomn /10.1016 /1.psi 2021101205
Sabrionela SUTOLY]HS have boen identified (Fng et al,
Ai15), and 2 of the serotyvpes are regonsible v the major-
ity of buman incidooes mumely  Sabnoneflo  ebedtalis
(SE), responsible for 247 %, and  Sefmemefa Typhinng
rhum, msporsiile for 235 % of total humin s in the
globe (CDC, AN% de Preitas Neto ot al, 20010). Both
these srotypes ae provalont in poultsy & the poultey
industry & one of the top culprits b the buman acopisiion
of these enterie infoctions (e Froite Neto ot al, 2000k
Antumes of al, 2006, To prvent Salmoncla in poultry
products, vaiccination B ne of the most promising steatoe-
s avallabde (Nandee ot al, 2002 Jwwado ad Lo, 26
Jin ot al, 2240), I animal vaodnation programs, the
safety of vacdne eandidates i of utmod mportanoe as the
vaurrine strains should not case covimonmental cont aming.
thon or disose n lnmounieed anbmals. Aoooeding o safety
pirspoctives, inactbvatod vaccines ane the safist, however,
tholr bumumegenic capacity can be lower than Bve vas
cines (Singh. 2000). An inactivatod vaocine that can cons
Pt for the rodhaction in iroune TR ML coath] b
uttedy fmportant to provide both efficacy and sty inoa
shghe vaccine design,
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2.

Immunization of chickens with Sa/monelia gallinarium ghosts expressing Salmonella
Enteritidis NFliC-FimAC and CD40LC fusion antigen enhances cell-mediated immune
responses and protects against wild—type challenges with both species

Developmental amd Compamtbee ITmmanekegy 136 (23623 104365
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Immunization of chickens with Salmeonella gallinarium ghosts expressing
Salmonella Enteritidis NFliC-FimA® and CD40L® fusion antizen enhances
cell-mediated immune responses and protects against wild-tvpe challenges

with both species

Amal Senevirathne, Chamith Hewawaduge JJohn Hwa Lee

College of Vewrisary Melldse Chorbil Nordnel [halversiny, Bean Comgia, 54590, T, Scud Konea

ARTICLE INFO ABRSTRACT

Fgywurdy
Samanella gallinadios
Salsnonedla Erderksdl
FlT

FimA

0L

Lysis geses E

This smdy describes the constroction and immumologicsl charcterization of a oovel Selmonello gal Enariam
ghust waccine o privect against S gallinariom (5G] and 5. Enteritidis (SE) serotypes. The SG ghost was designed
0 express N-terminns FHC {DO0-I domaind and FimA retreved from the SE genome, and the receptor-hinding
damain (RED) of COH, fraom the chicken as a single fasion comstroct. The constrset was bxilt s iS4, o
phage hysis gene E-mediated ghost plvomid and the expresdion was confirmed by woestermn biot resulting in an 85
kilta band. Chideen immurndzation was conducted by intramuseolar roote wdth SG ghost FHC-PimA-CIS0L, vector

comtrl, or PES alone in a prime-booit schednbe. Antibody responses. oell- mediated imnmme responses (CMI}, and
cytokine induction was asessed in chicken demonstrating signiGeantly high levels of Ig¥, OML optokines
sponses in ghowt immunized growp debivering partial protection agalns 86 wild type chalbmgs and oear com
plete protection against SE challenge wild type challenge.

1. Introduction

Residual virulance iz 2 major concern with live attenuated vaccines.
Occazionafly, attenuated vaccine straing can indoce disease conditions
in young or immune-compromised individuals (Adsisensen e: 2l
2007abl. Thiz iz a fact for Selmorella g:]lina_-:i.un:. vaccines, such =z
LOOR, that are commercially uzed for control of fowl grpheoid (Vinec 2l
20151 The vaccine smain S09R wae developed about 50 years ago and
remains in ose fo dare. In counmiss like in South Korea, the G098 war
Limited for commercial layer flocks above & weeka of age (Les =t al
2003), howeves, the gtrain can be applied for both layer and broileso
between 4 and 3 weeks of 2ge. In addition to occazsional toxicity, there
are pther dizadvantages such ag inqufficient protection, weight losz, and
reduction in growth rate that can have a direct impact on the produc-
tivity of birdz, erpecially for layer flocks which may sigrificandy delay
age at =gz laying. Another major rizk in environmental contamination by
fecal shedding, leaving humanz and other farm animale a: risk of

To mitigate safety concema, other safe vaccine sirategisc have been
developed as altematives to conventional live attenunated vaccines, ouch

* Correspuomding aisthor,
F-meall odidree juhnblesiifimeas kr CLHL Lee)

Inteprey Adolorg 1O 0] 65 A, 021104 36

:.nprubei.n:uhmitmch:eu and inactivased vaccmes [(Hajam etal , 20140;
01 Under experimental conditiona, these vaccines too were
plaveible candidates when sdminizcerad with a soitshle adjuvane (Li
=t 2l 2020). Por inactivated vaccines, their immunogenicity can be
affected by the inactivation procedurs. Mozt of the nactivation tech-
niques rely on harch conditions such ag hear or chemicals fike formal-
dehyde, which can adversely affect comservad antigenic epitopes (Kogut
=cal 2012} Therefore, inactivated vaccines generated by such methods
can have altered immunological profilea, leading to poor or alter=d
Immunes rerponoes Npon immuondeation (FPerguoon = al
ecal, 19911 The immune responaes desived by inactivated vaccines are
orienteid more towand homoral responses, and the majority of inacs-
vated vaccine candidates barely induce cell-mediated immune (CMI)
respanges {Pham al Mcfocl=y, 20155 However, immamization againat
inraceliular pathogens essentially requires CMI recponsec for significant
protection. To hamess the sngagement of CMI responzes, we incorpo-
rated CD40L, a T-cell activator molecule in the vaccine construct. The
CD40L domain thar interacts with the T-cell receptor bioinformarically
predicted and incorporated. Hers we anticipase FLEC and FimA aterib-
uted strain specific immunity amd CO40L driven T-cell sngagement into

i
astal
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