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2. ZMeO=52 tjMaez §F Almdel 371 25t 2 YAl 15 2 25 25
HIE A e
= 1% F 27t HE C3SFIE =2
B (65%) (9F9) (12F8) (14 9)
A - - —
B PBS PBS
3 x 10" cells 3 x 10" cells
C za2e 225t x=9gl =235t CAZIG B ox7b ojel sl=
AR B} 37F WAl | Abmida) 37 WAl | Okel Sd HE *“:‘1 J _TA; N ;FOT
2|
. kog i e Ca mpua | EHUY 2F Fol 4EE =
cells -
E - £ Jl2e2 jalo 245
AmdE) %ﬂ gy A Elolo Ralg, | " g Hees Faso
X Solx gl xZAIstXM =Al ol
=== i — Zt =ZEolAMe & 22
6 3 x 10° cells 3x 10°%cells |BE 2t d| @ 77
Aedal 37} wal | ARdat gb Ml | 5 g
" 3 X 10° cells 3 x 10° cells
AUl 371 AL | A2 37] HHAI
3 x 10" cells 3 x 10" cells
Az} 37F WAl | Atmda) 37 Al

2t A=dal LPSE O|E%t ELISAZFE WY

tod zt =2l OMPs == A

=2o L

b. 7oz iHEs
st = ofE ol
(0 weeks post prime immunization; WPPI), 2&At HZE M (3 WPPI), =&z A
sHE Ha

1) 1x 85
S XM(8 WPPl)of| 2t mE JiZozEE i Esto]
Ll

2t Z2|+52 2t OMPs == LPS

(6 WPP1) 2l &
2) A4zl JAdlE2lo|E|C|A, AtREZ] Efo|T|RElE, ARd
£ &2 2 chicken ELISA kitS AF23H0{ serum g6 €7t &H
c. 2x MZ = 102 ™ol € = |2 MEZEE 222 2=z3r=2 525 (D3'CD4*, CD3*CD8*
s =49
1) 2x HF 5= 102moll Zt JFollAl 5ol Mot =el H|ES AF S| <sh 3 Mst
1 HZAE2 FAMHo=Z MF
2) €O 2 H|E2 0|2 AT Hur £ (Hur et al., 2016)0llA Z7|== 2ol wat =H|.
&2 opX|g ofgk HE T 10 Wol| 242 FFEH2Z gpleens

21 =

® &, 24 28L€= 50129

X} F| 504 RPMI 16400 =22
8% st 22 & (ammonium chloride) (w/v)E 0|235t0d M&E+ &3ll, 380xg,

@ ackg 0
4T 1027 At = EANMES E PBSE 3H MH .
® ofx|er A = complete medium (1001U/ml penicillin, 100ug/ml streptomycine % 10%
FCSE Z&sh= RPMI 1640)22 X 7.
@ Hits fIek MZE 5 HLHSIo] 2+ M4zd2}t OMPsE 124 2F BHE
S27F ME 3 AZUS -goColl 2SN ELISAR AlO|EFRl SE 5



., E= gy=SZo|l FEE (D3, (D4, CD8 tHEE EHE 0|805t04 FACsE CD3'CD4" T-cellsmf

d. 2t & 3F =of ofe| Had Azdza} e 2folE|lc|At ARdal Elojurilg 222

e. THAY = 2F 2t HAL ofF 2ol & HE HeZHFEH MF

ol
o
N
ba!
bal
N
N

H|E R &

[=]
= T - T o (L oo, o
HiAdZ)ollA Amda2t AdE2iolE[C|Aot ARHal Elojoralg I2(1 A=z ZE|LHE okel 4
aF2el 2 53

< 3F Mol ofel =M Amdz} AE2olElC|Aet ARUEL ElojuFElE 22|

= = = = P R L e Y e i} O—?_
@ 2%F7h st £ W 4 HA} ofF ol
@ 2% 3 RS Eof ot 47 A, Sobd AZolM oAk F37} BEE ==l ofs
mR|SH 471 pHE

Andzl 43y Zzfo|H Sequence 37|
OMPCF ATC GCT GAC TTA TGC AAT CG
Salmonella spp. 204
OMPCR CGG GTT GCG TTA TAG GTC TG
Sa/mqng/ (a ENTF TGT GTT TTA TCT GAT GCA AGA GG 304
Enteritidis ENTR TGA ACT ACG TTC GTT CTT CTG G
Salmonella TYPHF TTG TTC ACT TTT TAC CCC TGA A 401
Typhimur ium TYPHR CCC TGA CAG CCG TTA GAT ATT
Sa/mgne/ /a ratA ROD F ATT GCT CTC GTC CTG GGT AC 571
Gal l'inarum ratA ROD R TAC CGA TAC GCC CAA CTA CC

578 ZMYIEZ S TASHH 15:L2te| =5t 7|22 HEl = MEsto dzd2t Al 2o
Elo|a, Azt EoluFalE, 22t Z2[LE2l ZH OMPsLt LPSoll sS4 el HEtg Agol

AL [EE+£= AccuPower ® Bacterial Poultry 3-Plex PCR Kit (Bioneer, South Korea)ollA Atz
2l Mo &2 Ado ALS]. 6FHO| HIUS W 24 OIFEE E 20| A== A= =2

= o
o] HWE 1K FE, 357 0 &2 A2 2] WE 25 YBsIUS.

b. MAYE ¥ HI|Ho= MYl HAYH RE ofF ol

— =

1) 1X} Z ™ (0 weeks post prime immunization; WPPI), 2X} = Z(3 WPPI), =EXZE ©
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1)

(6 WPPI) 2|11 24 F(8 WPPl)oll & B2E JI322FH AEsto S 2alst M7
Moz ijgsto] 2t e}

5t01 serum IgG AIF FHZ
WPPlof Hls 1xt HE =2l
&Eet ¢ O80AM welolsh e Aotel &S0l TEEUS. 25 HE=C

C — (=]
&2 ¢ ase 2MAIt o5 ERF opH2 A=t oS 2xF HFet 6, H, | A&
=

W
1

[y
L
—

Serum IgG (OD)

- A" T A B

(—

0 3 6

Weeks post prime immunization

S

o
o

I8 6. ELISAS 0|83 2t OFo Mo

o

o5

H

2At HE = 10€ Mol EW = dH|E MEEREREH Z2|E gZFE25E (D3'CD4’, CD3'CD8’
= =%
o -1 o

| Control - SGIR - Vaccine

" gng ?wp. 3 forur Q1-UR] "*da1-UL Q1-UR
36.6% 7.8% 30.6% 29.9% 30.4% 0.3%

%5 %E 5% %;UJ) 40.3%

g g g -

% g % 2 % g ‘

% o % 3 %

gt . arn  dofill ! ar-tg  tdarle Q1-LR

- 34410 L% 31.7% = A34.0% | % 35 5% - 337 (% 26 7%

": TIE TTT T T Ty T "3 TR 1T TTI TTI T Tmn "3 _'rm'l LU TTI TTI T T
w2 2 ' w2 wl.2 w wt B B w2 w22 B3 W b B w2

I 2 40 * *

5 z

= 30

F3 T [ Control

8 20 [ SG9R

x B3 Vaccine

a 10

o

X

Control SG9R Vaccine

a8 7. EEEHoM el CD3CD8" EF A1t

Zt OFolM sofe(4 FAfzE X[Fste] EEEAS PSR

—

(0=

)
=__
=2

X HE =T
lymphocytesE =2lst = Sal/monel//a Gallinarum OMPSZE EFS
EHMs5lo] 2 ZA1 a8 s0lA E= dHie} Zo| #HA| AlEtE 3 U
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ofe| WM Atmudal dlEfzlo|E|C|Aet AtpHEl Elo|T|FE|§ O2(1 Azdel Ze|LES

S 285to] 47 T3 ot 21 3 HZS = 3URlo| CHX At=diz) 371 2§ Al 3%x10'°/0.2mf

g 1H MBSt FOSoIM 1= HAL 2351520, 42%tol| CHX AtmEzl 37F wfAl 3%x10'°/0.2

mi2 2H HEBSH IOFAM 15 HASIN S, 348S L3 =2l 8LRFH Positive I&FS!
15 Z =

B&0ll A HAFSEZ| AlZFSIIond, 9dxtol 22 IFO0M 25, Z=EE A2} 371 Y

Al 3%10"°/0.2m2 FE5H COE0IM 24, CHX AUz}l 37F BHAl 3x10%/0.2miS 1 ®E E
dE0M 15, FA80IA 1= HAGIG 2L, 102 Atoll B2AEMAM 35, Z=2al Aoz} 371 4
Al 3%10"°/0.2m02 FESH COIZS0|A 15, CHX Atz 371 WAl 3x10%/0.2m2 1H ®Z D

OE0A 2=, EOEOM 2% mAlstl, 11X BOSOIM 2=, Z2LUE Aozl 371 dHAl
3x10"°/0.2mg HE3 CABAM 15, DOAFOIM 35, FAEAM 15, 1T 1= HASI
=. 12¢xtoll= CaT|oIAM 15, EOEL FOEAAM 22 154 HASI L, 13 %tol= B, D
E, F, GOEOA ZZH 154 AR LE, COS0M 25 mAlSIRCE 1422l £4 Zedol kN

==l B 2&0AM ObX|2f 157t B Alsto] MES0| 0%2 ==}, CHX A2} 371 il

2 3x10°%/0.2m2] 52 28 MEst HOSoIME 2E JHAIJF MESto], 24 g M= )
A= A~1aEoM 22 10, 0, 7, 4, 5, 5, 9, 10, 8% Mo|M, MESH 2E JHM= HAIE
(Suxamethonium chloride hydrate, KP) 22 ottAt Al7 24 ZAHSIAS(E 4, I8 8).
I 4. SAYE 7 UL HA VIS
A
a2 ok 2 | 3| 4|5 | 6| 7| 8|9 |10]1|12]13]14
A |10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10
B|10 |10 /10101010 [ 10 [10 ] 9 | 7 | 4 ]2 |2 ] 1|0
c|10 /10|10 |10 10|10 |10 | 10| 10| 8 | 7 | 6 |5 | 3 | 3
D | 1010 /10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 8 | 5 | 4 | 4 | 4
E|10]10 /1010 10 10 [ 10 [ 10|10 ] 9 | 7 | 7 | 6| 5|5
Fl10]10 ]9 19199 ]9 /]9]9 8 | 716 |5 |5
G |10 |10 [ 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 9 | 9
H | 10 ] 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10
| J10]10]10]10] 9] 9191909 9 | 818 8| 8

Population survival curve
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e. TMUY = 232t HAL (iR =0l 3 ME Ho2 R MF ek 2H FY|(ZH, d|E, WE Stj
AZ)olA Azdal dlE2tolE|lC|Aet ARda}l Elo|lu|Relg Ozl Azmdal Ze2[LHE ofel
=M 522 ¥ 8 20 MU=l A OF0Me 2E JHAAM Ardeirt Z22|=X] 2
fend, B g 2E JiHIF HAleE YMOiEFL E? JIFE[FA(SG) E QIS HAE el
=. COEe 4% & 7771 MESIAULL, 170lA d|ZoflA SEZF AE=ULD, 550 2t 7kt b
ZollM SG7F AEEUSH, & 471 MESE DAFAM= H|EOA SEZF AEE JHAIZF 45, SG
7t 4&E M7t 10|04, EOE2 & 5571 ESIR D &AM SEZF HEE JHMZE 15, SG
7t d&E JHMZt 35=0|2, ZHollAM SEVF AEE JHAIZE 25, SG7t AEE WMt 2%, B
oflM SEZF AEE JHAIZE 15, S67F AEE JHAZE 150|0{, FOE2 & 557+ M&5t0 H|Zof
M SEZF A& JHAIZF 25, SG7F AEE JHAIF 25, ZHlM SEVF AEE JHAIZF 25, SGTF &
Z& JHAH7F 29, BHiAEZOM SG7F 3FOM HEZUS. GOFES & 9771 YESIRI2H, H|E
olM= 8ollAM SG7F HEZULD, ZHIMe ol HEZX| (U2, SHjMdZolM= SE, SG 2
174 HAEZAS. HOE2 10012 2F MESIU20 82| v|ZoAM Se7t AE= U200, Ziof
M= SEZF HAEE JHAZE 15, Se7F AEE JHATE 8¢ ¥, BHfdZolM= Fo| AEEX] 2
UZ. | OEF2 & 8ot27t MEI 2 d|HoM S6Z7F AEE ZHAMItE 79, ZHollA SEZF HAEE
M7t 37, BiMdZoM= SEZF AEE JHAMTIE 15, S67F AEE VM 12, 2ZE OE0A
SE &2 S67t AEEHJU2H, ST= AEHAX LJUS(E 5).

5 74 = 2 =F0AM 2e2lE Mzdet H4E dof
(Eh2l: %(=))
brou 0 = SE | SG | ST

Liver |Spleen|Cloaca| Liver |Spleen|Cloaca| Liver |Spleen|Cloaca
A Negative Control 10 0 0 0 0 0 0 0 0 0
B Positive Control 0 - - - - - - - - -
C ZEUB « 2 7 0 | 14(1) 0 | 71(5) | 71(5) 0 0 0 0
D| 3x10°%/0.2mf = 1 4 0 |100(4)| 0 |25(1) | 25(1) 0 0 0 0
E 3x10%0.2m¢ * 1 5 | 40(2) | 20(1) | 20(1) | 40(2) | 60(3) | 20(1) 0 0 0
F| 3x10/0.2m¢ * 1 5 | 40(2) | 40(2) 0 | 40(2) | 40(2) | 60(3) 0 0 0
G| 3x10%/0.2m » 2 9 0 0 [ 11(1) 0 | 88(8) | 11(1) 0 0 0
H| 3x10°/0.2mf = 2 10 | 10(1) 0 0 80(8) | 80(8) 0 0 0 0
| 3x10/0.2m¢ * 2 8 |37.5(3)] 0 [12.5(1)] 0 [87.5(7)[12.5(1)] O 0 0

B. ¢4 3 Lot Al® HWidlol Wol &5 HII
Zb. AFINL A of Y
(1) & ZolEolM M=z A= 3 Lot AlE Walel MEHAOIM S WOl &5 "It

a. @®IO0[EHOM HM=zet dzdzt 371 23t 2 WAS Hol 2522 25 ¥F (I8 9,

FE
2

i S

2) WAl HEF - 1F:AZte| &5 J|Z2hE HE T AMEEsto] Azl AE2I0lECjA, AZEa}
= g £+= AccuPower ®

Efolu|7e|lg, Azdal Ze|ttEel 2t OMPsLt LPSofl

2
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Bacterial Poultry 3-Plex PCR Kit (Bioneer, South Korea
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T 6. ZMYOESS A2 S dE 3 Lot AlgEAel 55 HIF AlE e

= o — — —
e I 27 B cHZY =E2
=)
(652) (9%2) (12%2) (14 F2)
A — — —
CXZI] & o=7 ol =l=
3 PBS PBS ole] =AM Al EHAE = 27 o SEE
of £ W4 HA off ol
2z}t AdlE{2}o]E| - T
o | BF 8 Lot A% 3 Lot ME | goug | THHEE 2F Fd 4w 2
S Al 1 B Al 1 colmoa e |E 7EE Huez szs
PN B PN B | S oM Tl =x=ZIStK =Al gl
D 9_:i—| 3 Lot Aln:'! 9_:i—| 3 Lot Aln:'! AEI'E%EI' ?El-E-IL'l' ":Tn_l'—| = EHEHSYH oo
WAl -2 s Al 2 s ea mm | 2 EHOIMEl 2 22
= = == T
: Mz 3 Lot AIE | 9% 3 Lot AlY x: = F
BHAl -3 BHAl -3 ™ 83
1 — 1 —

b. 7|z MEsto] 2t Mzdal OMPs = 2F AZEz2 |[PSE 0| 2F ELISARRE WY

(0 weeks post prime immunization; WPPI), 2&x} & XM (3 WPPI), =MZ4H ™

(8 WPPl)oll 2tz 2E Jte225E iHgsto] 28 =22

>

oAl
o
X

>
=
o
-
.
L]
K
I
oy
A

2) Az} AdEEtolEIC| A, Ardal Elolu| R, A=At Z2|LHE2l 2t OMPs =& LPS

£ A2 2 chicken ELISA kitE AFZ5101 serum 1gG €7t &8

c. 2t & F 102 Mol €W == v|HY MEZZ2E F2|= =T =255 (D3'CD4", CD3'CD8’
= =x
o - o
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i, 380xg,
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2vZE
=

104 mofl

(Hur et al., 2016)0llA 7|==

T T .

=2 HEd PBSE 3H AMAH.
H o

k=3
= -

0.8% 93} 2t2 & (ammonium chloride) (w/v)Z Ol

OEER s0i2[2f HE ORA|

o

=

~

tod RPMI 164001 =

2+
RPMI 1640)22 X

[

[

@ oix|2t A = complete medium (1001U/ml penicillin, 100ug/ml streptomycine & 10%

@ Zct
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A
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I
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7.0 Aol AtSE 2 dzEEld HEE flet 50| ZeolH & PCR &F L= 37|

AUzl Y Zz2lo|H Sequence 37|
OMPCF ATC GCT GAC TTA TGC AAT CG
Salmonella spp. 204
OMPCR CGG GTT GCG TTA TAG GTC TG
Salmonella ENTF TGT GTT TTA TCT GAT GCA AGA GG 304
Enteritidis ENTR TGA ACT ACG TTC GTT CTT CTG G
Salmonella TYPHF TTG TTC ACT TTT TAC CCC TGA A 401
Typhimur ium TYPHR CCC TGA CAG CCG TTA GAT ATT
Salmonel/a ratA ROD F ATT GCT CTC GTC CTG GGT AC 571
Gal | inarum ratA ROD R TAC CGA TAC GCC CAA CTA CC

L S8

o

a. @IAO|FOIAM M=ot A=At 37t

=gt 29 WAlS LMEAZE 67Ol ZAS O 24 IE
H=2 37 lot2 WS 22 HESHAUS.

WPPI) 2|2 £ (8 WPPl)oll 2tz 2E JIE22FH HI7|H2z Aot 2t o
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el o Weploll HlsH 1A &=l 3 WPPloll AT &% 4&55HA
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EMEAD, opFEIIEX|Z CD3'CD8'e] H RO WAlFA O =74 E™=A20f, ST OMPsZE Xt
25t AN ZTE B, C, D 252 CD3'CD4" 7t SAMCi=F<2| CD3'CD4'of|l Hlal MSst= WS &
oI5ty , CD3'Ch8'el Aoz SMoi=Fof dls] HAlFoA = LiELE Aoz BEES
2(ag 11, 12)
40+ 20+
S . A S
é 30 — g 154
= 20 =D 'S 104
Elo- E 5+
& &
o o .,
SE OMPs ST OMPs SG OMPs SE OMPs ST OMPs SG OMPs
% CD3+CD4+ T-cells % CD3+CD8+ T-cells
g 11. SE, SG, ST OMPsZ X}=st CD3'CD4*, CD3'CD8" T-cel|l BiE2& =
*'1= - 1
o= b B oy
L | q 1 3 s o1 z
. 1 ; “1 . ;7
B | - B | f P 1
e | =7 w5
..:1.__ ‘ .. -1':. = - 1".-
1 SE OMPsZ XF=st CD3*CD4Y, CD3+CD8+ T-cel lofl CH °F & A-DQ
| ' - 1:_ 1 o]
“1 "1 1 ;
wg ' T .‘ '| - W
L | W . "3 g y " '_
r L | T~ P "1 F
E LR e
I‘ 4 ‘i_' 1=
T SG OMPsZ X}=3st CD3 CD4+ CDS*CD8 T-cellof CHEl °F = A-De
' 1a tom it — bl - -
i "1 § =1 ]
« ™ - i % .
| |E i ;IE i
2 | " '1 T "
..'1-: ; = .-1._. -
1 ST OMPsZ X}=st CD3'CD4*, CD3'CD8" T-celloll CHEt & A, C-D2l Density graph
a2l 12, SE, SG, ST OMPsZ ztzt X}=sth CD3'CD4", CD3'CD8* T-celloll Cist & A-D2
Density graph
. 2AF HE 3F Tof ofe| WM Atmudlal dE2lo|E|C|AL MAPEE Elo|n| /el 2|2 4
DUz} 22|LES S EEEtel 37 HBe 2o MU0 B 18 HHE HE 57
A Xtol| 1= HAFSEZ| A|ZEbSHO] 142 Xtoll 2 JHA7F HAlSto] MEE 0%E =olsis. A
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lot 7} 25 Az2datol of

, SuidZolM 80%el HlE
37K 9|

A
(i}

HH

il d

o

11(1)
10(1)

ST
Spleen | Cloaca
20(2)
11(1)

20(2)

0

30(3)
44(4)
30(3)

SG
Spleen|Cloaca| Liver
50(5)
33(3)
50(5)

50(5)
44(4)
40(4)

10(1)
11(1)
10(1)
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20(2)
11(1)
20(2)

SE
Spleen|Cloaca| Liver

Liver

10
0
10
9
10

Group
2f 37} g4 Al |ot-2

I2} 37} gH Al |ot-1
Atmdal 371 e Al |ot-3

Positive Control
[E]
=

Negative Control

5]

A
A

A
D
E




C. ALmUa} 37} 2t wilel AHY &

(1) & Zo[FolM =8t d4z=da} 37} S&st Wil opLolAe HEH SE JIsd gt

diel 37t 22st walel EHAAME flet oh2ol 23 2] HE

Booster

_"'\ Challenge

a » =
M '

6 WPPI
O3 14,0925 M2 oF M2l 37t 23 tal AMY =g 9ot Ald e
F 9. BALB/c OIRAE Aoz 3 AR} 371 &5 iAo HAXMY Sl "It A" JHe
a= 11X 85 A HE =ddd £4
=
(67d) (97d) (127&) (14 =9)
A - - —
B PBS PBS Ol:gl %g AE;_E _ll:_xl_-lljzll-lozl:‘ —§— 22|S?_|' DHOEI 6"‘?‘
I = = l = = |_-||E_|_ O‘”E.‘IE.'-O'EI O'" _IIZ_ deil E”A}' 04—?— §|'-o|_|,
¢ |H=gEt b o=s dRdn OF S| 20 T Cun) | SN 2F ol MEd 2
p | A=der b =g\ dRde b 28| o0 0| of Sere 9 zmAse z4
3} HHAl -2 ] = 94 -2 _ g = =t %E—’F— o | & 2 =AMl 7 22
E Ampdzl 371 2 | Azdel 391 =2 = o=
3f 4l -3 3f 4l -3 =
b. dJ7|8c=z AjEsto] zt Azl OMPs E= ZH ARzl |PSE O|S T ELISAZFE MA
s R o5 =kl
= Mzhed X

1) 1At ©Z T (0 weeks post prime immunization; WPPI), 2At & X (3 WPPI), =X &
£ OIRA225H st €8 22l
2) Amdz} dlef2lolElC|A, Azd2l Elo|loRe|ls, Azd2l Z2|LHEe| 2t OMPs E& LPS

£ A2 Z mouse ELISA kitE AFZSH0] serum IgG. 1gG1, IgG2a &7t &H
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—

c. 24t HE = 3FMoll & Mz2Fe 2l BZTRFH CD3'CD4’, CD3'CD8", IFN-r* (D4’
S

=

T-cells EE= IFN-r* CD8" T-cells & &H
woll 2t OFollA s5oiz[4 oleAe dH|ES AMF S| sl FMAF|Z,

1) 2% @& F 35
F2 o|™Me A Hur S (Hur et al., 2011)ollA Z|&= gHHof w2} =d|)

=
bl
rlo
4o
B
il
|0
Hu
-1}
ﬁ
=
0

® =, 24 25€ =2 ooi2|e oA E 2xF ©F F 3FMol 42 FIEH2= spleens A F

5k0{ RPMI 164001 Z&.

® Zck2 RBC Lysis Buffer(Biolegend, San Diego, CA, USA)E O|&3
O

380xg, 4C 10=2+ 2dst = HAXMES S PBSE 3H AlE.

® oOix|2} /Al = complete medium (1001U/ml penicillin, 100ug/ml streptomycine 2! 10%

&H5t= RPMI 1640)22 1 X 10%/wel 0] EEE X B,

FCSE =Z¢

@ vits flet Mz =E A Lhsto| 2t H42d2t OMPsZE 1242t BHE

® 380xg, 4C 1027t #Ae = AFWUS -80Co E2sIn{ ELISAR AO|EFISI 5= =
Y. E= d&d=Ho| FEE D3, CD4, CD8, IFN-r HE2E & E 0[835l0{ FACsE CD3'CD4" T-cel st

|0

| 232 8l 4.

CD3*CD4" T-cells, IFN-r* CD4* T-cells, IFN-r* CD8" T-cells

d. 22t & 33 <ol ofe| Had Azdza} e 2folE|lc|At A=A} ElojumElE 2|2
=
=

S Botstol 2T HE

o, TN % oX7h AL ofF Bol U ME oppAREe MFHE 2t BI(ZF, BIZ)olM A
Sdet dEflolE|CiAgt Amdel ElojoRalg 12D Asdet ZelUg okl SA BREE ¥ S
~
o
1) 2% ME F 3% Mol ofel SN QE{2folE|C|A%t A4zUa} ElojxRelg 12T MY
2 ZelLEe Eastel cHUYE A9
M 2%7F Bt2oll & 4 H A ofF =l
@ 2% ¥ B2 Sal b 47 DA, Sobx 2ZolA oAb Zvh BEE x| ofs)
RS A BHA
® 2F 5 MZESH RE DIRPAS S|MAIF BT, 7 SoiA ARUR} dlEf2tolElC| A%t Am
de} elolm Ralg J2|T A2det 2E|LE F 22l W BFY 50| Z2lo|HE ALE30] PCRZ EE
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HE 10. o] Aol AtgE 2 Andald ZdEE 98 So| Z2tol ¥ PCR &= &= 37|
Atpdal HHH =zlo|H Sequence 37|
Salmonel 1a spp. OMPCF ATC GCT GAC TTA TGC AAT CG 004

OMPCR CGG GTT GCG TTA TAG GTC TG
Salmonella ENTF TGT GTT TTA TCT GAT GCA AGA GG 304
Enteritidis ENTR TGA ACT ACG TTC GTT CTT CTG G
Salmonella TYPHF TTG TTC ACT TTT TAC CCC TGA A
Typhimur ium TYPHR CCC TGA CAG CCG TTA GAT ATT 401
Salmonella ratA ROD F ATT GCT CTC GTC CTG GGT AC =71
Gal l'inarum ratA ROD R TAC CGA TAC GCC CAA CTA CC

b. MIlxom MEsiol 2t AmUal OWPs i 2t ARUal [PSE OB ELISAZRE Blof B

H FT JFE =elst 21t S Enteritidis OMPsZ ELISAE X& st A3} SMO=7Q A O
5o YB3 M, 1A HF =, 2& B = & ¥tel 0.02£0.04, 0.02+£0.02, 0.004%0.006
2ot @Al ®EF Fel B I M ®FT M, 1A T F, 27'(} HZ F 0.02+0.03,
0.94+0.15, 1.72£0.12, ¢ OIEMAM ®E N, 1x& HE =, 2At @& F 2+ 0.03+0.05
1.00£0.15, 1.77+£0.07, D OEMAM HZ ™, 1At & =, 2x F F 2 0.02£0.03
1.01+£0.16, 1.75£0.1022 ®o(&el A Artel M50l =Hl=YZ. OREUIXIE S
Gallinarum OMPsZ ELISAS st Z1} SMHUH=ZCl AOES AT ©, 1x 8 =, 2&t H
Z F stA 971l 0.01+0.02, 0.01+£0.01, 0.004+0.001 Zc} wirl HFZ el B 282 o
S M, X HE F, 2% F = 0.01£0.02, 1.14+0.23, 1.74+£0.19, C O& 0.01%0.01,
1.1140.30, 1.82+0.18, D ZI& 0.004+0.001, 1.10+0.31, 1.83+0.19 & &= «7}7} 72
Mo AMSSIFSS EHolsl¥S. S Typhimurium OMPs 2 ELISA X8 & A3 sMoi=Z2l
A gl ¥E ™ &AAIF 0.02+0.01, 1xF = & €IJF 0.02+0.01, 2&xt = &AH A7}
0.01+0.01d

| dlaf siAFel B, C, D MM Zt 1At F 0.35+£0.09, 0.38+0.14.
0.36+0.12, 2x} = 1. .18, 1.17+£0.18, 1.15+£0.3 22 |o|del ax|drle| Atso0| L}
EttSo| 2el=AS (28 16).
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S. Entritidis S. Gallinarum S. Typhimurium

N
o
N
o

A - A i - A
B3 B OB
mC =N C
& D = D

B3

mC
&2 b

o

Serum IgG (OD)
Serum IgG (OD)

o
°
o

|

Weeks post prime immunization Weeks post prime immunization Weeks post prime immunization

0 ] © Q

O 16, Azd2t AE2olEC|A, ZE|LE, ElojurelEel HY oA A7t Y 23

L2 HE = 3F Mol 2 OFEE s0l2|Y4 FMAIA BE = H|E HMEE E2lsted, 24 a5
B2 S.Enteritidis, S.Gallinarum, S.Typhimurium OMPsZ XF=3}0{ CD3'CD4*, CD4" IL2*, TNF
a*, IFN-r*, CD3'CD8", CD8" IL2", TNFa*, IFN-r* & Beckman Coulter Software Kalluza
version 2.1(Beckman Coulter, Krefeld, Germany) ZZ I Z Al23l| AT, SE OMPsZE At=
&k CD3'CD4" T M=Z & |L2'= A& 0.59+0.41%, BO2&E 1.81+0.37%, C1& 1.81+£0.60%, D
J& 1.6710.22%22 SM=70f dlsf WAIFQl B, C, D OA&EWAM 2F S7tstUL, TNFa
*= A I8 0.50+0.12%, B 2& 1.20+0.34%, C I& 1.25+0.32%, D I& 1.21+0.20%= 4
AMFoA SMUi=Zol dHla] ZF FI76IFSH, IFN-r‘= A I8 0.44+0.15%, B 1&
1.46+0.16%, CI& 1.52+0.27%, D O& 1.54+0.26%=2 SMoH=Zof d|5} A2 |FN-r*
7t 25 B75t¥ S . OFEIZEX|2 SE OMPsZ 12A|ZF &2k €0, o FH|olEollAM Xt=EH CD3'CD8’
T M=Z & |L2'= AdS0lA 0.58+0.09%, B1& 1.37+£0.15%, C1& 1.50+0.16%, D &
1.46+0.17%22 WAIFQlI B, C, D O& 2F Sdth=Zof d|sf 27t SIt6tR LI, TNFa'=
A 1& 0.63+£0.03%, B I1& 1.59+0.21%, C 1& 1.41+0.28%, D 2& 1.51+£0.33%2 SAO|
o dla wAZAM <2kZb BTSSR, IFN-r'&= A & 1.28+0.17%, B &
2.76+0.56%, CI& 2.64+10.62%, D I& 2.69+0.61%2 SMoi=+o H|a eHAZ2| |FN-r*
7t 25 BOEIRS. BA Z3 €0, I AHIOIE{ oA ST OMPsZ 12A1Z2+ &2t Xt=8F CD3'CD4" T
MZ & |L2'= A& 0.88+0.21%, BIE 1.47+0.21%, CI& 1.52+0.32%, D &
1.42+0.17%22 WAIFQl B, C, D O& 25 Sdth=Zof d|s 2zt SIt6tR LI, TNFa'=
A JdE 0.21+£0.06%, B 2& 0.34+£0.06%, C I& 0.33£0.10%, D I& 0.3810.13%=2 =i
=70 Hlaf wAIFoA <2 BIEKE D, IFN-r'= A & 0.86+0.14%, B 1
1.4410.26%, CI& 1.30£0.17%, D & 1.33+£0.34%=2 SACH=Zof H|sl 44
7F B5 o2t BIISIRS. OiEJERIZ ST OMPsZ Xb=&F CD3'CD8" T MZ & IL2'= A&
4.95+1.41%, BOE 8.17£2.05%, CO&E 9.30+£2.01%, D O& 9.05+£2.74%2 =2 =0
Hls{ iAol B, C, D AWM 25 BII6ILE, INFa'= A & 4.54+1.70%, B O&
9.33+3.59%, C & 10.33+£2.69%, D 1&9.61+3.81%= HHAMFAM SMHU = H|s| 2F
&tk e, IFN-r‘= A I8 8.42+2.14%, B 1& 16.08+5.38%, C1& 17.284+5.07%, D
O& 16.9414 15%2 S0l d|sl WAIZS| |FN-r'7} 25 ZI7tsIUS. SG OMPsZ 124
2t SoF A= CD3'CD4T T ME & IL2'= ADE 4.9511.41%, BI& 8.17+2.05%, CI1&
9.30+£2.01%, D I& 9.05+£2.74%22 SACf=of H|s A2l B, C, D AF0AM 2ZF &
ZtstR L, INFa'= A OF 4.54+1.70%, B 2& 9.33+£3.59%, C & 10.33+£2.69%, D &
9.61+3.81%2 HiAlFOAM SMx=Zo| dHlsi 2T ZFItstR0, IFN-r'e A IF
8.42+2.14%, B 11+ 16.08+5.38%, C1& 17.28+5.07%, D 1= 16.94+4 15%2 SAHU=<
of dlslf sHAIFe|l |FN-r'7t 25 Z7ISIS. CD3'CD4'et OiEJIX|Z SG OMPsZ  Xt= &t

I

Aol IFN-r*

=40

==

ol
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CD3'CD8" T M=Z & IL2'= A& 1.88+0.69%, BI& 3.50+£0.56%, C1& 3.57+0.94%, D 1
= 3.49f2.15%2 2 HiAlFQl C, D A& 2ZF Sdui=zof dlsf 2zt E7t5tR 2, TNFa®
=5 2.7711.20%2 2
97+0.34%, B &

af edAlZEel [FN-rt

B,
— A J& 0.90+£0.70%, B & 2.68+0.95%, C O& 2.71+£1.28%, D 1
Mojz=ofl dHlsi wHAFoA kb BIbSIRL, IFN-r'E A & 0.
1.97+£0.53%, C1& 1.87£0.37%, D OI& 1.98+£0.68%= SACi=Z0f d

7l 2% 2k7F BTl S(aE 17).

a
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& 17. CD3'CD4*, CD3'CD8*, IFN-r* CD4" T-cells, IFN-r* CD8" T-cells =X (FACS) Zz}.
(A)  S.Typhimurium OMPsZ RX}=A|Zl CD3'CD4*, CD4* L2, TNFa®, IFN-r*, (B)
S.Typhimurium OMPsZ AI=A|Zl (CD3*CD8", CD4* IL2*, TNFa*, IFN-r*, (C) S.Gallinarum
OMPsZ XF=A|Z] CD3'CD4*, CD4" IL2", TNFa*, IFN-r*, (D) S.Gallinarum OMPsZ A=ZA|ZI
CD3'CD4", CD4" IL2", TNFa*, IFN-r*, (E) S.Enteritidis OMPsZ AI=A|Zl CD3'CD4*, CD4*
[L2F, TNFa*, IFN-r", (F) S.Enteritidis OMPsZ AI=A|Zl CD3'CD8", CD8" IL2", TNFa ',
[FN-r*
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off ofe| Had szt AdE2tolElC|At ARl EloluFElg J2|1
E 2l

= -y
Ze|LES ST BEGll 3T FEY T 4mdet ds2lolELAR

- g7 2((F) ZolH)

>
[
Ha
Mk
L
w
X
M
itk
o
0

e
=
>

a. WAIF 3Z0| sk master seed stock EE 2 SAlM

1) Master seed stock &HH

ZFaed

r

mol Tyl HozRE 2oty

HJL812 strain, A=z} Z2|LlE HJL465 strain 35S ZHZH MacConky agaroll 0]415t04

D AREL 37t EEst AlE

| AMMZF A=

2 AMmdzal JdlE2F0|E|C| A HJL345strain, Atz 2}l Elo|z|FE2|2

37°cof

A 24A|2¢ B F T Elzhs MZEsto] CHAl TSBo|l oAl = 37°Coll 24A|ZF i FSH WS master seedZ

AHE ST

E 11. Master seeddll Cist agar

plateoll =2 colony AR

Salmonella Gallinarum

Salmonella Enteritidis

HJL345 strain

Salmonella Typhimurium

HJL812 strain

HJLA465 strain

E 12. Master seed?| stock AZI

Salmonella Gallinarum

HJL465 strain

Master seed stock

Salmonella Enteritidis

HJL345 strain

Master seed stock

Salmonella Typhimurium
HJL812 strain

Master seed stock
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¥ 13. Master seedoll st PCR &2}

Andal Y IZato|H Sequence 37]
Salmonella Enteritidis SDFI F GATGTGGTTGGTTCGTCACTG 209
SDFI R GCGAGACCTCAAACTTACTCAG

STM4995-F | CAGCGGTATGATGCGGTAGT

Salmonella Typhimurium — For 1995 R | TCACCGGTGGACATGCCTGC 569
| SGP F GTTGCCGTACCGGTCGTAACG

Salmonella Gallinarum 249
SGP R TTCCTGACGGGCATCGACGGC

M: DNA marker

P: Positive control
N: Negative control
s00bp 1: Salmonella Gallinarum
2: Salmonella Enteritidis
3

. Salmonella Typhimurium

2) ZA4M =el

Mgzl g 2tolElC| A HJIL345 strain, A= 2} Etolo|Rels HIL812 strain, Atz=da} Zz|

LHE HJL465 straine] master seed Zt 134 S TSAoO| O[AISt0 37°COllAM 18~24A|ZF Hi st
single colonyE Al 20 m{ TSB HiX|o HE

ol 1% s==2 FIstn, 12A1ZF o|& vistHA O.Dgtoll e Mo

strain 2 5 SA7|o TEst= ik AZHS =telstl, 0.D 1.02 7|&2

Z=3at5telct

F 14, M2 S47|ZF OD600 g+ ¥st Z 31k
U FAIZE
(hr) 1 2 3 4 5 6 7 8 9
g
S. Gallinarum 0029 | 0043 | 0136 |0339 |0566 |08 0945 | 1.087 | 1.209
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S. Enteritidis 0.055 | 0.11 0392 | 0793 |0973 |1.009 |1.009 | 1024 | 1028
S. Typhimurium 0.095 |0.193 |0656 |1.079 |1.144 | 114 1158 | 1.189 | 1.215
sG-1X} SE-1X}
1.4 1.2
1.2 /e 1 ol
) /
/ 0.8
0.8 ,
06 / w5 G-1 K} 06 1 = SE-1 K}
0.4 0.4
0.2 / 0.2 //
0 "AV_V_V_V_V_V_V_ﬁ 0 +¥
01234567289 0123456789
ST-1X}
14
1.2 #
1
0.8 /
0.6 ‘ e ST-1 K}
04 I
0.2 I
o L
01234561789
E 15. M3 Z=4{7|2F OD600 gt B3t Zzp(2k})
B
(hr) 1 2 3 4 5 6 7 8 9
&5
S. Gallinarum 0.029 | 0.05 0118 | 0382 | 0674 | 0926 | 102 1117 | 1.129
S. Enteritidis 0.019 | 0.054 | 0.231 0.628 | 0.82 0927 | 1075 | 1.111 1.108
S. Typhimurium 0.012 | 0.068 |0.345 | 0.971 1202 | 1222 | 1255 | 1.271 1274
SG-2X} SE-2KX} sT-2k}
1.2 1.2 14
1 /, 1 ’ 12 -ﬁL
1
0.8 / 0.8 o r
06 / ——scott || 06 =t=s 2kt || o6 I === T2 K}
0.4 [ 04 04 ’I
0.2 0.2 0.2
0 -M ......... 0 'J -------- 0 --.!é—v—v—v—v—v—v—v—ﬁ
012345¢67389 0123456789 01234567389
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E 16. M3¥E &2|7|2F OD600 %t st H1p(3X})
A
(hr) 1 2 3 4 5 6 7 8 9
&5
S. Gallinarum 0.017 |0.028 |0.075 |0206 |0447 |0712 | 0905 | 1.064 | 1.188
S. Enteritidis 0.018 | 0.039 |0.23 0.789 | 1.085 1136 | 1.141 1.158 | 1.171
S. Typhimurium 0.037 | 0.191 |0452 |1.062 |1205 |1207 |1.207 | 1227 | 1243
SG-3X} SE-3X} ST-3Xt
14 14 1.4
1.2 1.2 . =0 2 -ﬁ'ﬁ‘d—
1 / 1 11
f / /
06 / =563 K} 0.6 ’ === SE-3X} 0.6 I === sT-3%}
0.4 / 0.4 I 0.4 l
0.2 0.2 1 0.2 /
0 m‘!év—v—v—v—v—v—v—‘ 0 -q-é.—.—.—.—.—.—.—.— 0 --J
01234567289 0123456789 012345673829

E 17. S Gallinarum M7#% =% Z1}
0OD600 3t th33t a4 Axt
. 0OD600 ZF 0.206 0.447 1.064
S. Gallinarum L3
M 9.2 * 10’cfu/ml 1.9 * 108fu/ml 1.44* 10°cfu/ml
1.6E+09
SG
1.4E+09
1.2E+09
1E+09
800000000
600000000 ——G
400000000
200000000
0 L] L] L] L] L}
0 0.2 0.4 0.6 0.8 1 1.2
¥ 18. S. Enteritidis M3 =& Z1}
OD600 3t oi-S-3t a4 ZAx
o 0OD600 3t 0.23 0.789 1.085
S Enteritidis Py 141% 10°%fu/ml | 5.8+10%fu/ml 11% 10%fu/ml
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1.2E+09
SE
1E+09
800000000
600000000
400000000 == SE
200000000
0 L] L] L] L] L] 1
0 0.2 0.4 0.6 0.8 1 1.2
E 19. S. Typhimurium Mo £& ZAn}
0OD600 7t 33t a4 ZAxt
. . 0D600 Z+ 0.191 0.452 1.062
S. Typhimurium —G=x ——~ 78 e
o= 1.93* 10%fu/ml 3.6*10%fu/ml 1.04*10°cfu/ml
1.2E+09
ST
1E+09 A
800000000
600000000
400000000 el ST
200000000
O L) L) L] L) L] L
0 0.2 0.4 0.6 0.8 1 1.2
b. ™ AlZA WA Mz 7|& 7|t stel &2 3 Lot AlgYAl M=
1) Atzda} biel 3 E&s]
Zt7to| HHAIFE 3FE 50 flaskollA HiF = A MAsStD, PBSE MER S F,
chlorhexidine Mz2|& &8 &3l 2 ghostdt cell® MZs5tE, ol HASsHFCt.
E 20. chlorhexidine Xzl& S3l 2&st dnt
i A|ZF (hr)
24 48 72

S. Gallinarum

XLD agar+5%FBS

LB Broth+5%FBS




o - - -
S. Enteritidis XLD agar+5%FBS

LB Broth+5%FBS - - -

o - - -
S. Typhimurium XLD agar+5%FBS

LB Broth+5%FBS i - :

x— M ZSAISHR| 24t2

E 21. XLD agar+b%FBS =&tst A& AR

oA thx

- 34 -



H# 22. LB Broth+5%FBS =&=t Al& AR

¥ gz 3 sHgE 28t 79
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2) st2| shakgd AlI%:-III:I_|AI_| X‘Il.’E

sust @ 27el BAE ISA78 adwaniet 379 B|EE Rafstol Qau e Nxstn, st
M MR 7= WAl 1 dose & 3x10° CFU, 3x10° CFU ¥ 3x10" CFUSl &5 =5 7l ¢
BeE AlEUA 3 LotE 242t MEsHC,
i Fedel 371 w@e Twde 371 w@e
o9 WA AFIE Q01 WA A|AE

(3x10° CFU/DOSE) (3%10'° CFU/DOSE)

c. ZELE 23| AtdA WA M= 7|z 7lgh AR A M=

S
(==

2tzte| WAIF 352 50 flaskoll Al BHQ ¥, 214 HB5HL, PBSE MPR o %, 0.3% Z=Y
22 AR oAl 3Yzt Halstol 2&at 51, 0|2 elstc
23 2@l HelS Ssf 2 2n
gl A1zt (hr)
24 48 72

XLD agar+5%FBS - - -
LB Broth+5%FBS - - -
XLD agar+5%FBS - - -
LB Broth+5%FBS - - -
XLD agar+5%FBS - - -
LB Broth+5%FBS - - -

S. Gallinarum

S. Enteritidis

S. Typhimurium

= Mo =

>
_Ol
B
0
o
0

[l

2L 2t Ao wale e, mil AtdAd WA AME S 7HF 290t MEL st
7

B. =% 3 Lot AlE Y&l A
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#/5tod RPMI 164001 23

@ actE 0.8% Y=zl 225 (ammonium chloride) (w/v)E 0l&35t0d MET &35ll, 380xg, 4T
1027F |Alst & AMES H PBSZ 3t MA .
@ ofx|et /A = complete medium (1001U/ml penicillin, 100ug/ml streptomycine & 10% FCS
S Z S5l RPMI 1640)22 AN 7.
® His st MZ =5 HLsto] Zh AlZ 2l OMPsZE 12A|2F 2ES
(B 380%xg, 4C 1027t flAlst & A=z —goCo| E25t0 ELISAZ AIO|EFIRl 5= =™ . =
= sd=2o| &= (D3, CD4, (D8 EHE=2 shx|E& 0|E235t01 FACsE CD3'CD4" T-cel sz}
CD3*CD4" T-cellso| 2= H|m 24
d. 2X T 3F ZTof ofel WM AMpUzl AdE{2fo|ElC|ARl AUzl Elo|L|/FEF 2 A
Zdel Hde|LIES ST 285t 27 85
1) 2xt FT = 3F Mol okl M Azdezl dE{2lo|E|C|AL} AUl ElolmFalE 2|12
Atguzl Zig|L S8 242t 5 o2 =gslo 4+ 88
e. EXMZYE T 257 Al o{F =l 2 ME Hoz2E X F T 2 BI|(ZF, | E, WE Sf
MU)ollA AUzl AdE{2lo|E|C|AR} Azl Elo|u|/elgs 2|1 Azdal Z2[LLE okl
=8 4522 2 4
1) 2xt T = 3F Mol okl =AM Azdezl dE{2lo|E|C|AL} AUl ElolmFalE T2/
AtgUizl Zi2|LIE 8 =%olol EMAUEs 4%
® 237t stFo| £ H 4 mHAF o & =ol
@ 23 3 248 Soll ot 47 E Fot AAMM oM S3IF mEE =X ois =
Aot 474 nHE
@ 2F T MESH 2E JI2S 3 MA7 dH|E, 71, WE SolAM Amdz| AdE{2l0|E|C| ARl AR
dz} EfoluFElg Ol Mzdel Ze|LE 7 22l ¥ 2#FYH Eo| Z2l0|HE AlEstod
PCRZ =& =el (& 10)
E 10. o] Ad™o AlEE Zt Atmdizldd So| Z2lolH 2 PCR T A= 37|
Atmdzl Y zz2fo|H Sequence A7|
OMPCF ATC GCT GAC TTA TGC AAT CG
Salmonella spp. 204
OMPCR CGG GTT GCG TTA TAG GTC TG
Sa/monel Ja Enteritidis ENTF TGT GTT TTA TCT GAT GCA AGA GG 304
ENTR TGA ACT ACG TTC GTT CTT CTG G
) ) TYPHF TTG TTC ACT TTT TAC CCC TGA A
Salmone/la Typhimur ium 401
TYPHR CCC TGA CAG CCG TTA GAT ATT
Sa/mone/ /2 Gallinarum ratA ROD F ATT GCT CTC GTC CTG GGT AC 571
ratA ROD R TAC CGA TAC GCC CAA CTA CC
L, sdls
a.

Amdat Al A SUfollM AlEED of=st o HiAQl SGORE MEHAl HE e
2t o]
— —

o
Mst= ol w2l §5e 2ot Wil J§Ee=

—



H7|MoR MESt] 2 ARAB} OMPs FE ZH ARABL PSS 0| S8 ELISARRE Mo &
M ORE RS Solst AT SMYERI SYYHER A, B 28 Z 0, 3, 6 WPPIol &
A oivtel Wl QUT, AIBEL oFSst MW SGRS 18]8h HEHE 18Dl ¢ aFe
H2 13 BT APPIOE BHAIIL BUket US SHel B & UUSL HE F 65 Fo
6 WPPIOIE SHAl 9{7p7h A% Zast HS Tl B 4+ UUS. MRP2} ) WAS 23] HE
g a0l DaBel Z® 1A M Fol 3 WPPIol BH bt BobEAD, 2% HE %ol 6
WPPIOIE 3WPPIOI BIsH BHHIHTF 2% Bobet WS Sel B & UAS(2Y 22)

4“1 M A
A |=8
3_
S = ¢
@)
% ,| BB D
[
£
- 1"
[«P]
N
0_
0 3 6

Weeks post prime immunization

8 22, ELISA kitE 0|&35t0{ HY &d *E o F

ol

el 2ot

J

2xF HE = 102 Wofl gde=Re Z2|lE FZFRFE CD3CD4’, CD3'CD8" &= =XsH &4
o SMf=ZC ADED WA HE 8 ¢, D 289 UM Ee2lE yEEZ3E
S.Enteritidis, S.Gallinarum, S.Typhimurium OMPsZ X}=35t11 CD3'CD4*, CD3'CD8" & =& st
Znt sMoixolMel CD3'CD4" ot WAIH Bl €, D aFolAel 7t CD3'CD4" FeXMe=z
=7 E™=EAD, (D3'CD8'el HRoE SMh=FQl A Eol Hls) A X ZBFollA CD3'CD8
7t Reldez =7 SHEJL, SE MPsE X=351e d wils =SS a8 It
=2 HEo| CD3CD8" 7t FM=EUY2LE SG, ST OMPsZ AI=35t0{ A $H CD3'CD8 = Atz
2} 37t WiAlg HESH 252 DAEMAM 71 A SH=AJcH 2 23).

_5"_



60

Stimulation index(%)

Real-time PCROIl CHEF ME
3|_o;| Al

Cusabio Biotech,

A
Za C

SE OM Ps
% CD3+CD4+ T-cells

Z2otet

ELISA Kit ALE

Yooz e 2alH YT RE

10e

7H %
LT,

o
Aels Y

Sol ot AE Aol izt slomel £EoR Qs ELISA I8 Mol

307 mm A

Stimulation index(%)

ST OM Ps

SG OMPs
% CD3+CD8+ T-cells

SG OMPs ST OMPs SE OMPs

CD3'CD4*, CD3'CD8'E
1 of|

I.(2023) 2
HolME 7™ ®WXZF 31,
a2 24).

Eote =

tobe| X 2=
=0[|0q,
12). BIE01,

Invitrogen (Thermo Fisher Scientific)Ale

st of Mo|cH & SHollM Mol E7tRlIS

Chicken IFNy , IL2, TNFa

SHA| gb_tet.

# 11. Previously used sequence
Primer Sequence Source of reference
TNFa F CTTCTGAGGCATTTGGAAGC
TNFa R ACTGGGCGGTCATAGAACAG
IFNy F CAAAGCCGCACATCAAACA
IFNy R TTTCACCTTCTTCACGCCAT
IL-18 F CTACACCCGCTCACAGTCCT
IL-18 R TCACTTTCTGGCTGGAGGAG .
L2 F ATCTTTGGCTGTATTTCGGTAG Sivasankar et al., (2023)
IL2 R TGGGTCTCAGTTGGTGTGTAG
L4 F GGAGAGCATCCGGATAGTGA
IL4 R TGACGCATGTTGAGGAAGAG
GAPDH F AGAACATCATCCCAGCGTCC
GAPDH R CGGCAGGTCAGGTCAACA
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!

Ol 24. Results of measuring cytokines using existing sequences. Neither the individual

results of the control group nor the results of the vaccinated group show significant

differences.
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F 12. New sequence to use

Primer Sequence Source of reference
IFNy F ATGTAGCTGACGGTGGACCTAT

[FNy R TTCACCTTCTTCACGCCATCAG

[L22 F GGATGGGTTGTCTTCTGCTGT

IL22 R ATGTAGGGCTGCTGGAAGTTG

IL17A F TCOCCCAAACTGTGAGAGTCA Al-Aneed et al., (2024)
[L17A R ACTGGGCATCAGCAACCAAG

L4 F ACATCCAGGGAGAGGTTTCCT

L4 R TGACGCATGTTGAGGAAGAGAC

* HIEd

Sivasankar, C., Hewawaduge, C., & Lee, J. H. (2023). Screening of lipid-A related genes
and development of low-endotoxicity live-attenuated Salmonella gallinarum by arnT
deletion that elicits immune responses and protection against fowl typhoid in chickens.

Developmental & Comparative Immunology, 145, 104707.

Al-Aneed, B., Masoudi, A. A., Katalani, C., Ahmadian, G., Hajizade, A., & Razmyar, J.
2024). Evaluation of the Expression of [IFN-y, IL-4, IL-17, and IL-22 Cytokines in
Birds Immunized with a Recombinant Chimeric Vaccine Containing Alpha Toxin, NetB, and ZMP
against Necrotic Enteritis. Journal of Applied Biotechnology Reports,11(1), 229-1235.

e. WAl 2% ME ¥ 3F Fof of2l Wy AUz} AE{2folE|C|AS} ARUR} Elo|TR2lE
= JO5S Melet 2& Hol 2+ H3Bst

= = A
T 147 4ESS TS 2D YNEZOl B ABoIAM BAYS 7RI 157+ HALSH|

=1 — = —
AZEIG 0, g Xtofl 15, 9 Rfol|l 25, 10-12&xfofl ZF 104 HALSIH D BAH LRl 14 X|of
3% HAISI LM =T 105 & ZE WAt HASIR L SHUEFE ZEs ZE

ol A2 ZE JHAMTIE MESIHCH I 25).

Population survival curve

¢t b ¢
S 0w B>

Number of survivors(n)

01234567 891011121314
Days after challenge

8 25. SE, SG, ST #FE =5te] A2 SAYE = 14242 YEE Jd=
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e. 3AYET T 2F 7 WAL o{F =ol 2 ME Ho=HE AMF S 2 ZU|(2, d|E, WE, Soj
MU0l Az} diE2lo|ElC|Alt AzUde} Elo|lo|F{elg 2l Mdzdal ZE|LhE okel
=M A28 2 SHESH 2o SHUZ=ZR A DM E d22E AIEst RE EFoA S
Enteritidis, S. Gallinarum, S. TyphimuriumO| ZHE=X| &4}, AMOj=FQ B 282 &
< 2E JHA7F SG= 25l HAISIE 201, SG ORZ MAdstEl O& €2l ZS Cecum, CloacadA
SG AE=0| 2 10% Moz A LiEttent, SE, STe| Z-9 ©F ofz|olA Liver, SpleendilA
ST7F &= Cecum, Cloacall A< SEZF 2t 70%2| H|22 HAE=JL, ST A% 2 90,
70%2| HE22 AEEUCt. Alguroz HASSH JF Dol ddE SE, SG, ST7F AEEUL
L 2t 201 = 50%7F HX| 2= HEE2 dEEUCE

H 13. 34™3E = 2z =ZoAMe #&E2lstd SduiY = ™ 21t

Zqufet #f
g | &2
JEE | =4 S. Enteritidis S. Gallinarum S. Typhimurium
Liver |Spleen| Cecum | Cloaca| Liver | Spleen| Cecum | Cloaca| Liver | Spleen| Cecum | Cloaca

A 10 0 0 0 0 0 0 0 0 0 0 0 0
B 0 - - - - - - - - - - - -
C 10 0 1 7 7 0 0 1 1 1 1 9 7
D 10 0 1 5 2 3 3 0 0 1 0

C. @4l HZ T2Iy |7

(1) & Zo|ZolAM H=g AlY walz AR B2l ok=5t M7 WMol 2|& WM HE T2
H "ot

7t AT RN o =3 nhy

WAIDL A|EHE| T QlE oFES| MTUAAIS E 110iA HA|SH Hie} 2
26, X 14)

|2t2 & = 6FHo| HYS o MESE T 2t 2F HWE =
i Alol SGORS IS5l HES, AlY WA 28 HE 6
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2 cof Do ZE AIEHO| AIE WAlS 28 HE
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UM IEES Cjaoz B ARUa} ul

1K

23y AT MY He

12t 3 PESES TR
o=
- (6F) (125¢) (16, 20, 24, 28, 32% &)
A PBS PBS
(2%) (28)
SGOR _ _
° (=35t B 2Xt & T 4F, 8F, 12F, 165, 20FMof
SGOR e 2tz ;& 5101 serum  1gG BHAl ¥7F =X
C ) =
(=sh) (2%)
Algdul Al Sl Al
D
(2%) (2%)
b, M7|&Mo= z{Eslod 2t Almulal OWPs = Zb Alm@uial | pSE 0|25 ELISAREE| piod &t

1X} Z ™ (0 weeks post prime immunization; WPPI), 2x} ®Z Z(6 WPPI), 2XF & *=
(10 WPPI), 83 (14 WPPI), 123 (18 WPPI), 163 (22 WPPI), 20F (26 WPPI)ol 22 2=

taez5H AMEstof €8 22

+

AccuPower ® Bacterial Poultry 3-Plex PCR Kit (Bioneer, South Korea) EE+&= IDEXX

Salmonel la enteritidis Ab X2 TestE AF25H0d serum I1g6 €71 X

L S8
a. EIO|IToIM HMZEH AIZMAD AITED Qs ob=sl MPWAL F 120IM HAIE oo} 2

Y7oz st 2t M2l OMPs == 2F ARl LPSE 0| S¢et ELISAZFE HHe

il
0
ok

= -
H RE oif el A gMi=Fel A 2F2 Z2 0, 6, 10, 14, 18, 22, 26 WPP| 25 &
Meiztel fololst Erlt LAt ofubx| 2¥ete. SGR L HEZE 189 B A8l AT
1x HZ%2l 6 WPI2L 10 WPPIOlE £2 MEo| sa 47t2 LIERISL} 14 WPPI 0| &

X} Zhashe 2kAto| BHEFE|YIS . SGORE 1A MBStL, AtmuUzl 371 WAooz 2k HESH0]
6, 10 WPPloll B &2 H|=3t X x|l oTLE

H =
HE 29 14 WPPIo| A2 & 27i7t HAF Qolx|& 2kAb
=

lo

o o o
=0l vls Folojet Mol exMdrtel &&52 LERHALL, 26 WPPI 77HX]
3

b waoR 13, 2% MBS0 Hstet 18

°o Ho
Ral
gh
rr
N
o o
o
o
[
-+
30
=
Ijo
la
t
1Y
m

P
8 =S PPI ECt 1X} §E=¢2l 6 WPPIo| 2& OI&8F 718 =2 ¥k
of e HIIz &5t 24 §F A olF Ayt £ ZolM T 26 WPPIE A 25t
=

2 ZEof &A A7t HEEHAS (2™ 27).
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2) A0l 25 EAY
21U SR GOIOFE HBEHA UAYIIEA Fslo] BAYA 72| HENSS 5£3°C
WAoo BHsIHA £40]2 5= AlFZ Z8st i 3 Lot 25 12714 oA 7|7F &QF 40|12 =
=7} pH 6.0~8.0 oJyi2 A [A|E1L QIict
AZUMAL 3 Lote] 12719 420|255 A7 2l
S| Ecti e AzRAS 3714 671 971 127114
Sal-New3-01 7.13 7.15 7.18 7.17 7.20
Sal-New3-02 7.08 7.12 7.15 7.16 7.20
Sal-New3-03 7.15 7.16 7.21 7.24 7.24
3) FHAIE
I FEBINE YT QWIS Fold A kel A 53°C
Worao] BWslHA L A|HS ZI8ist ZAup, 3 Lot &% 12709 A 7|7F =9t nutrient broth
nutrien agar A 3 Oﬂxﬂ thioglycolate BJA] ojmjst Mot X FFolof wWae glo] B JE7F & |
SEREITEY
A|FERAL 3 Loto] 1271Y B AlE Al
A xE N |
S - T e S (R R
NA - - - - -
22°C NB - - - - -
Sal-New3-0 Thio - - - - -
I NA - - - - -
37°C NB - - - - -
Thio - - - - -
NA - - - - -
22°C NB - - - - -
Sal-New3-0 Thio - - - - -
2 NA - - - - -
37°C NB - - - - -
Thio - - - - -
NA - - - - -
22°C NB - - - - -
Sal-New3-0 Thio - - - - -
3 NA - - - - -
37°C NB - - - - -
Thio - - - - -

_58_



A Al

3 Loto] 1274 A

A @A

—~ — —
1o 1o 1o
o CHECHE)
=
~ X | R | X
= | &85
(&) (&) (&)
_— | = | =
110 1o 110
@ |5 |5 |5
==
S olr|g|l
(@) (@) (@)
_— | = | =
110 1o 110
@ |5 |5 |5
==
RIS
(&) (&) (&)
— — —
1o 1o 1o
@ | 5|5 |
==
YEIEAE:
(&) (&) (&)
_— | = | =
110 1o 110
K.._ __O_l o o o
T KRR
(@) (@) (@)
— N ae]
S S S
__O._ | | |
om m m
5 | 2|3
_.A.._ ) ) )
M | Z2| 2|z
3 L] L
8} < <
n n n

[s3|
=

5) LRA|

stol

Q
[S)

A

=
=

3-4%% & 50t

2ut

2t

Rt

A

ot

24
=

uiAl 3 Lote] 1274

Al

o o~ o~ o~
i L X o | 0 Xop| L X op
~N — — —_—
& G ITCH S INCH
A P T A~
e 0RO 0 R op | 0 R g
5 SO | WO | D0
<+
X %o
e~ e~ e~
P K| © X Ggp| 0 O p|w G
= |~ 1 N~ N~ N —
& |(FX| 02w | 02 s WL o
o)
Wy~
m.AuO
Iera T s R Iera R
ke © o | 0 o | 0 % o
& SRRCH” N B SCH. B IR
iop e~ e~ e~
KT £ X0 op | 0 X op| 2 X0 op
K 5o F | w2 | 0 2 5
il
(U4
= S 8
iof & ™ ™
G z = =
K Z Z =
T o o o
(g4} (g9} (g4}
w w w

_59_



6) a5AIY
FUAT7HY] ApAuol] Fofo] Awddel 3% 2 WAl st ARVES
Brlstgon ne MY
AFUAl 3 Loto] 12709 &% AlF ZAxt
Ards xS 3714 671 971 12714
Sal-New3-01 ZSICS S = st S A &
Sal-New3-02 = g = & H & q 8 o o
Sal-New3-03 = g = &t H & q 8 o o
B. 23]} 414
IAHdE 9 2AbdE A7 Avtg Edjz, 4nde) Zejug, degga o gueg
el Awdel 37 2@ WAl it A A A1F 9 Fasta, ofe] Al AAE
A =UEAPAGEEaYE BotgAo] 9lo] B QA S Fo 9
Q SENNCI et

T4 (F)30|%

(e

HE SE82E plUMUANYA [Z=y dearc)] 7isHE BN 2 U8

e

2. &8

i

o7 Al H & s
HEHDES

ma

HEy

TR dpjAE

"HE2U ARNAETS I
=Y Zo| wejsay

2EE eldalEAEM S22 HE'm 3

S9|2HE RIANA| AR Mol CHE 7|

meaiel MES FAZ| ulgch

HEZEM | v |

ME|2[E|of 2

fish 8 aeda)EE

22 e

28 BEBOUES AMABEAUM JlaHeei AR,
SEua L)

i ) s o
BH=a
aNER I8 2 52
T Ha6h bem p mal Wajys
MBjH E gaq-on AR EASN

o i = = —

3 28, S28OJOFE UAAAARA [ A

RVAE] V| dE At B

_60_

tlo

He
o2
ol
-



o gt

Arpuaat 37}

Aol 25

t

i
<

I

=3

o]

=

ALH|

o2 M=

AE{2tolE|C| A, EtO] ]

3

7ol

ofl

A
-

=2t Ale{2tol Bl

]
T

=
o
—

=
=,

2Lt
2E2p At A

of 2t &

_I

X
4

Z Z

=
e

2ro1 o

b

=

[—

7ol

o

ol
X0

M
O

o
=

HH A| O
—_

-

PN
S

|

Iic

=

ALA|

n Xl =AY = 2o oFo nE

= =

HH A
S &3} Salmonella Gallinarum, S. Enteritidis, S. Typhimurium AFZA 7} SRE 2

[ma]
=

=

7|y Hes

—
uy

A
o

— %
- = 3 ot Al

- A= 3ot AlY
2 HAM T}
O atmida} 371

=
O 9= 3 Lot Al

A2l At A

2t
=

__o“_

ok

=Ezr 37t

— Al
=

8

i
—

AFg ZF Al

F

o o172 A

b g
<

—

S

A

3

(<%
=

ol
off cf

1%

o

| 5ES ooz okl Yy

21

=
=

Aot AEA

C

b

[l

S

9

AMof cf

HH A

-

{7+ = 374

7

(%
=

o

7
LAl
=

=

(PRO-VAC™ SALMO-GURAD) ==

EIRETPNN

S
—

o|HEZoA e A

A7F AP ol w2t 4% 3 Lot Al

=
us ]

ol
Rr
iy

ol
ol
K
~N|
0

ol

<
S

i
<

M
K]

B3

0|
oF
of
%0
0

~
N
__o“_

™~
0 Ko
%0
0 <
0; —_
o DN
%l |
O_l _”_.__u
ol Hi

_6"_



4 gote, wa712h 2400 2 A= FAMAR| 1270 EAHR| =telet
O &5 57t MI¥E
- Hidlel RRIIZF AR, 3 ST okl UMM Zot Festo] MEZFSS{TF FSS 2Iet 57t
M7 &Y 8 MEE A=
- SEHEMEY=S2 J7IsdE o|dol mE 2 US
O si=ddaA g
- Azdet 37 et Wl &5t ST ALS O E
- FEE YWY UL = HfSTES flet A T = 2da AlE AAl

(2) A ATMNLH(GE Al 2Hd5tH, AN LA 2| SMof w2t o] Jtsehc})

(GHe] - A, ®e
o 1EkA| nEtA| A IhE x|
AHax| Y (2022~2023) | (YYYY~YYYY) (%)
- [SE(EAE) 2 2
HISCIE=R (e 2 2
awle Ssos R T [BEEAE) 2 2 0
SEEE L M) 2 2 10
~ =E(THAE) 1 1 10
108 R s i i 10
Slen | SEEAE) 10,000 10,000 10
=LA (R 10,000 10,000 10
sy |EEEIE) 2 2 15
- . A () 2 2 15
AT NURH S gy X onon | BE(EE)][ 100,000 100,000 25
TET [ AR(ER) 408,602 408,602 25
T 1 20
HEEE Tox (A 1 20
olziom | BE(EAH) 1 1 10
SUCT AR (EH) 1 1 10
o

* 1, 7| S5 - 7|5 X|E: =&[SCl Expanded(SCIE), H|SCIE, B dImpact Factor(IF)], 535, E0MZ, AFAIL-F
H, 7|2QUHE, HEAH(SZE O, MHE J), MUEXt(MEMEE, Y=A), 2F:sH(=UH, IH), sgrs, MES s

ol
-

.
s2#, 55| &9 % tfy] 42 J|MSHX| otz oot

J

Zsto], =2

« 2, ATHUDN SN vhd A E: J|SUAIOIN), ISR, ARISHERAN, HES, fEY, +25%, DEHS, D8EY, T
SR, 818 M2, JSME)US, AME M L o5, MIISKY, PASAMY, BAH BFa, MAXAUCISHE
DEX|T, olHYN(ME diTold, AeeiTola, BeRle, Y, HFIEIY 5), WY UG, YULS, M 7|F v
Ef AToltAlRiole] B8, 7ISRA, SR(MA), TAS B, ZA U 4, Ve ATNY B8 5 Meisto] J|xzct
(AL SNEZ DRe MUNES FIH + A&,

< AFINEM Il MSX F(0A]) >
_ AN A
Xz = HA =1 " g ATHY SEX
%7}_ 3:1_% |.O| Jx‘!ll- T—|-|o‘|IA'| '”7:” |—|— :'_:|LLH M%%‘--’.f— ?‘ HE = AL | %Egg
=) XX 5=
F2UEY) | T Gz ) |mpamesin|aseE| gseE o ne =
i i == (YYYY~YYYY) | (YYYY~YYYY)
1
2
1, HUS, AFUET, HEHN, HEXY, SEAIZ S 72X MSEEY|F0| HE WS oo|gct
« 2, HIES 2t THMS ALl AZSEO| e MY Z2ES Usted B E 100%0/0foF BHLict

[2hsps| A

O ==2(=4e 2 st=X) AX

_62_



7l0{s

100

100

1225-6552

2287-7991

A

2023.12.3

2023.12.3

SCIE o £
(SCIE/HISCIE)

H[SCl

H[SCl

@

0
X

il

Journal of

Preventive
Veterinary

Medicine

Hloll A
Chlorhexidine

(i}
<l

F

—inactivated

Salmonella
Enteritidis,

Typhimurium

oK

Gallinarum

B0

Jlo

,_R E

Optimization

of novel type

of trivalent

inactivated

Salmonella

bacterial

vaccine

prevention

program

against

Salmonella

infections in

poultry

o

Eal

=

al
=

O =4

T
i i 0
o
B oz | 3 .
i ol ol
F F -
Mt
nNE
ol of
Al — ~ il
3l ..Am.L m.n o
W Ko Hn_ <] &
< K for T oR
< 3l = o= = =
R HAp FENEED =
ol = 060 E B ofo
i Ko T ol |
nr 30 ol
i RO °
N~ H__l
z| o © 5
@ s | o3 Y
" % o ol
il S l
(V] o
[a\] __o._
T
Tr
& 7T 1o
| KO KO
N Fr OF %I _._uu
= ) ) X
L ’ i
o] o]
Ok oF {u
nN
ol _ _
(I R R o
_ == ol iof| ol ilof =0
R SHF o s
DZ@MEMEMTSME m“_
o TN WS W
o “ﬁ WT TNN
N O B
o2 <k ol 0| =
T RVI B
ol | =
of
A BV
p 7 _|_|_
O #

o
fil

Tr
ulo

C

H

b

2l

prul

=/7|gt 7|

ujo

iol

of

s}

=

W

00 Ik
ol &

7l0{s

THr o]
tlo T

oll
w9
o Hr

THr o]
tlo T

ol dof
LU

ofl

Kl

R
0
o ™
m
an
T 1

- r T

A_u 7._

o

1l

0

0k

ol

[th 370 S48 JHs).

L (|

L

ol \ EAIR

s 7

60

=

00
ol

K
il

o
U
00
ol

_63_



HS HZst ko] HEAMA | SMAAl | FARMAl | ojof/gE | MSAAl | SHEUE FAt 7| E}
v v
O M= (2ZEY0l, MY 5)
HS NEAY ==k PSESPNRT s5¢ SE H3 PRSP 7|0dg
O AM2[& Xy
HS EERN] ==zlol TA 23 7|2t A Hs
O7e ¥ HE 25
H & o|= ':'Ok o|l= 7|:l_|. °,_|§ LH% o= F =col _:ll_;j}.D:I
O x5t
o [UEE
HS oz el SR =y EFE7| 7Y H| obZ= | e X et/ el Z AR}
* 1) SEAMAAAKS) BF, A AA SolM siEste Atgbs 7= Ct
* 2, Mot == QE F st AlgeS 7IM ot
* 3 A = MY F dldste Atgtg 7|1A g ok
o IMEE
_ | EEsletA TR _ _ P olFtet | EEES | EEINW =3} \
HS ] EEY | 257|179 | 2E 200 HEojs | 2zojs rALS | kXt W | ok K}
* 1, IMEZE Al T A 2ges MeHNP), ZHMEEXZHWD), 2I&2leHCD), FH EZECHDIS), =E=HMEZECHFDIS),
THEZE(S) & lYste Atet2 7™ &t
* 2) THEZSZ|F(1S0), 2HT2|7|&2123(EC), 857|&2231(JTC1) & siEsts Atat2 7|[xjgct
* 3 ZHEZE(S), ZI8AILM(TS), ZISE2 DM (TR), SHEE21Z(PAS), 7IEl & sllYst= AletE 7IM & ct
[EAA Mt
O AlHZ M=
B} = . . _ AtRE 22 | 27| oIz
H & e u| Xlol Xl o [mE] M KA =
|_-I9_ Alx-"Eo %Al/x-"ﬂe Iﬂ—| t:ix'"o Exl o - Ol T'__o|: 7|?_|_ (EHEO"- Al) (EHEOF AI)
O 7l AAl(ol™)
- | 7l& oA 2 Al o 7| AA 7| AA| Jler ]
4= | =s e EAASE | gaow | s (Bl ot o) g% wat
Atmdal
Qle{2lolE|lE|A &3]
AlaH & Zesh=
1 L& X2 | AZUzls ofgt = E=ol 2022.09.19 | 10,000,000% (VAT E) | 10,000,000 (VATHE )
A2 WA =MHE
(E31&4H5:10-2021
-0012418)
* S Xg, Mg &, g2 thE, X |, 7|Et §

O Ab S SRS

_64_



HS =71 Apofet F=X} Ad| FX} 7|El FX} HA| EX X2 M
O Al st s
Abolst 2 e e
HS bAl Y At 3t el x| 4% Al sty e A | 2uf =9 atu iz pes
PRO-VAC
L] =30
1 2Ly SALMO-G J—ng (T)EF ! 0 20
host
_ 192,52
7| =0|™ MM ZE 7Het ’
[&o|d i Z 7H PRO-VAC | _ | 0
el =& | @=0| o B
2 29| SALMO-G iy o 0 (=43), | 2022-2023 20
UARD = = 65,208
(72)
* 1) 7|80 EE X7 AA|
* 25 AFE TN JIE HE NM, MSH Y 7IE BH WM 5
* 3, I E= =2
O oh& ME(FH)
o Z o4
Al st ShA o HA| AR ek
=i (H &) =o|(2He])
5022 0 56,000 (E21), | 56,000 (E21),
PRO-VAC SALMO-GUARD 65,208 (F2) | 65,208 (72)
2023 0 136,520 136,520
_— 0 192,520 (=3{),|192,520 (2+21),
= 65,208 (F2) | 65,208 (% =2)
O A5 AE 2 2o £=X| 74 53
ZU 2 WA ofAMAIY AEM HE, s & M2 WAl 571 ¥
M} 5
=&
A3 ~27|7H4) 2
220 AHE ) 200,000
L _ =R 3|4 = 54 &
of| A+ O x 2
& ol St 2(d) 0 125,000 250,000
Areist A3 AR £h21(%) SR 7R 3d = 54 ¥
Hee =
=2
g mEY|S, HES
S&5t Ef 2 HE J20A Arndeld X 2 7| A7 oM AIA
7H A =l
L 3d = 54 %
Doy x| 2ol H (Lh%) - -
W BN
= 408,602 375,000 375,000
018 &2
_ _ TEEE ol2l(H) B
S 1 5)od oi5l ofx Loo= = 3t
n_lfl;I Al’%il‘% A|'|:|-5’-|' x:nx‘” 20225 20235 x=|7:“
PRO-VAC _
FZolZ 1 1
1 SALMO-GUARD ol
A
O g 53

_65_



_66_

5 )
ol | ur mﬂ
. =l = Clme
E M (¢ Mﬁ -
—~ 7l oF o o | s2 ;
é ; : . 3 g U 60 o
m_/ﬂ\ m mm — o4 mm ,@ - il ow“__m i
g 2 e )
od Rl oL 0 . mo
o o x0 X o 3 ) § :
E = o "z ¥ uom_
o i i i __
ol -
i 1l =
- M.H_V 313 + H ol HES
<0 K = : : =
100 w_.m < mrw
P o o“_o ’
. :
20 mﬁ 4 ,_AA_W
or <
o e : :
0 = <0 0 5o :
4 ] = = B0 B0 wo| | U
| By Klo o - G Wy _% ¢
oA || < i % ¢ i 23 8
sl /alz " e - K i 2 K3
ks = R0 @ B i °
Bl 203 F : : - - o
< N o = m ﬁ m_._._
WK X0
: -
. M B ) il
ki ~ o - = -
; " T = (IH S
u_._ ) D 70 7O I N
i o B : |
mo - 5 %0 I | <
i 3 L3 R :
ol ) ol > N m -
K __o_v ol NH H.M_ “.Au.w @ %w__m :
Tl il - 2 : _A M_.
== = ™ 0{0 0 = z .
~ ~ o M.:: i = 3 >
—_ - 0 : /.._Aclx T B ] &
or = - :l._ = n - 2| s :
_ 4n__.L|o ; m_.m 5 e il & < I/_u - ol
| 5 i < W T Z | E i
> | & | & S E E Xy °| §
w7 NI % = £ = W3 L Bl Tl
od Kl oF B 3l E] = =5 <A 3 ol |
Bl ] E E 0 i NSRS ol | =
o 00 = o+ o ) bl G| e -
s o a | 1| = = | ol = ﬁo 2 — _.,T
mu = w | B o 9 Mur < 0 iofll N N 3l
O | = < ~ o o ) 5|2 :
b 0 o | = ~ T - L Rl
TN _H_ 1of —_ H_H_ o - T B _”_I i ]
) nN .A _Ao H_ |1_.___ n
0 2 Eal < Rl
sy m m h
0| 0|
7 e




O M 712 218 kM
s Zeoge | Zezad g8 | =5 @ | 25 E 84 | & 1S Az | & @S o
O clE =271 I Aol e &8
e Zorsm | g e ey e e
O =2A 3k g={Mda}
ws = 712t 27} ste Hz we
(1T7‘|/-”'|'7._4)
0 g8 Ay
ws 22 su ol Al e Y
0 A 2 $4 U5
s =5 = Ak EPOTES = oA zalel FyopTEn
[el=a} M3}]
0 A7AI - Zo|
AT - mu] | ATAE - & N N
naoym | 2TAL A2 ot S | e | TEYR | Tseig | wD
PRI | (2HY) | (O/x) | © oo S SEMSET vy moD) | (@) | R =)
6ﬂ01_|_ 6—|H|;l§?_
© (I aT|EY MY, M42ZH4SH 250 12 elTAIM - | SEEEAlAY S ofo|gc)
[ g MofjEie Al = sl o))
Fall e Al ZrA s )

(4) AR g2
55101 SESAMAER 20249 E 7| AL SR A AR o

b0l Made e
<R

_67_



KJVS

Foswan mand o Rlwinras Sevie

Forean JVet s

hig= ."_-"du.n'g.l"I:.?EG M hw=2023.45.4.303
piaM: 1226-59352 aelS5M: 22E7-T530

ORIGINAL ARTICLE

ary 2023;45(4):30 5314

AMEEA|A Chlorhexidine-inactivated Salmonella Enteritidis,

S. Typhimurium ¥ S. Gallinarum 37}

@F - RHE - H Y.

= TRl R e i

o

-8

HHA|O

A

25Tt

Evaluation of the protective efficacy of trivalent Salmonella
inactivated vaccine including Chlorhexidine-inactivated
Salmonella Enteritidis, S. Typhimurium and S. Gallinarum in

poultry

Yeong Ju Yu, Jeong Hee Yu, Jin Hur*

Diepartrnent of Veterinary Public Health,

November 28, 2013
December 5, 2023
December 7, 2023

Jim Hur
huriin@itnu.ac kr
it arcied o DOO0-000G- 26581747

Coflege of Veternary Medicines, Jeonbuk Mational University, Iksan 54508, Korea

Frotective efficacy of trivalent Salmonefla mactivated vacone conlaindng Chiarhexidine - inactivated
& Enterltidis {3E3, 5. Typhimurium {5T}, and . Gallinarom {50) strams, was evaluated in l:his.:lud'g.'.
A total ab 710 broven. nack layers were divided into 7 groups, A o G, containing 10 hens per groap. All
hens m groups B to D were intranmmuscularhy mmunized with approcimately 710" cells (3007 cells
af SE+1x10" cells of 5T+3x10° cells of 2] al the trivalent veoone in L5 mL ot PES. All dchickens in
groups E 1o G were injected with sterile PRS. All hens of groups B and E, groups © and T, and groups
I and G were orally challenged with approximately 2 <10% CFLU af wild -type SE, 5T, and 56, respec

tively. Serum Ig(s titers and CD3'COM” Tocells, and CD3'CDAE” Tecells levels of groups B to D sag

nificanthy higher than those of group A In addibon, all anamals in groups A to O, Eand T showed no
clinical sympeoms and survived after the virulent challenges, whereas one chicken in group D deed
and all chickens in group G deed followmg the challenge. The protectson against wild-type SE and ST
m liver, spleen, cecum, and doaca of groups B and © chickens was significant effective as comparned
with those in groups E and F These indicate that the trivalent inactivated vaccine can be an effective
twenl for prevemtion of Salmonella infections by inducing robusily protective immune responses and
cellular immune respomse in chickens.

Waords: Salmonellosis, Foonesis, Foaltry, Fowl typhoad, Trivalent vaccine
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Optimization of novel type of trivalent inactivated Salmonella
bacterial vaccine prevention program against Salmonella
infections in poultry

Yoeong Ju Y, Jeong Hee Yu, Jin Hur'
Depatmant of Velerimary Publc Hosilh, Collsge of Viteriary Medieing, Jecabuk Malionsl Uriversily, iean 54506, Korea

Absfract: The optimization of a prevention program utilizing a nowvel trvalent inaciiveled Saimonels bacterial vaccine to protect
poultry from Salmonsfa infections was evaluated in this study. A tolal of 50 brown mick layers were divided into 5 groups,
A to E, each containing 10 hens. Group B hens were immunized with the SG9R vaccine, group C chickens were immunized
with the frivalent inactivated Salmonslia bactenal vaccine, and group D hens were primed with SG8R and boosted with the
trivalent inactivated Safmonells bacterial waccine. Group E hens were inpacted with sterile PES. A&ll hens in groups B to E
were omlly challenged with a8 mixiure of wild-type 5. Enteritdis, 5. Typhimurium, and 5. Galinarum {appraxmateby G=10° CFLY
02 mifbird). Serum IgG titers, CO3+CDM+ T-cell levels, and COZHCDE+ T-call levels in group D were signiicanthy higher than those
in group A Additionally, all animals in groups A to D showed no dinical symptoms and survived afier the varulent challenges,
whereas all chickens in group E died following the challenge. The challenge strains of 5. Ententidis, 5. Typhimurivm, and
5. Gallinarum were not isclated from the kwer, spleen, cecumn, and cloaca of group D chickens. These findings indicate that
priming with SG8R end boosting with a trivalent inactivated Salfmonels bacterial vaccine can be an effective approach for

preventing Safmonslla infections by inducing robust protective hurmaral and celllar immune responses in chickens.
Key words: Salmonelfa infections, Zoonosis, Pouliry, Trivalent inactivated Saimonells bactenal veccine, Optimization
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Protective efficacy of the live, attenuated
Salmonella Typhimurium by deleting the

virulence-associated three genes in a murine model

Yeong Ju Yu, Jeong Hee Yu, Jin Hur
Colege of Vietarinary Medicine, Jeanbuk Mational University, hean, 54508, South Korsa

#3: Salmonella Typhimurium (S. Typhimurium) causes gastroenteritis mainly in domestic animals, as
well as humans. For effective protection against S, Typhimurium, the cellular immune response is vital,
and the humoral immune response is also known to contribute to the clearance of §. Typhimurium in-
fection through serum IgG and secretory IgA. Efficacy of a new live Salmonella Typhimurium vaccine
candidate attenuated by deletion of three virulence genes was evaluated in a murine model.

Y¥Y: Live form of the vaccine was intramuscularly immunized. A total of 90 female BALB/c mice were
used and divided into & groups, A to F, containing 15 mice per group. All mice in groups A and B were
injected with sterile phosphate-buffered saline (PBS), All mice in groups C to E were immunized with
approximately 1 x 104 colony-forming unit (CFU), 5 % 104 CFU, 1 % 105 CFU of the vaccine candidate,
respectively, in 0.1 of of PBS. Group F mice were inoculated with approximately 1 x 105 CFU of original
Mdmmmmulidm.mmmﬂm¢Mmemm-
lenged with approximately 2 % 108 CFU of wild-type S. Typhimurium in 204 of PBS.

2 All mice in groups C to E showed rare clinical symptom post immunization, however all mice
in group F died within 12 days after inoculation. Serum IgG, secretion IgG1, IgG2a titers and levels of
serum [FN-7, IL-2, and TNF-a of groups C-E significantly increased. In addition, all animals in groups
A, C, D, and E showed no clinical symptoms and survived after the virulent challenges, whereas all mice
in group B died following the challenge.

& These indicate that the vaccine candidate can be an effective tool for prevention of Salmonella
infections by inducing robustly protective immune responses and leading to the production of cellular
immune response-associated cytokines.

Keywords: Salmonella Typhimurium, Vaccine, Protective efficacy, Mice, Attenuation

178 Oral and poster presentation
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Efficacy evaluation of the chlorhexidine-inactivated Salmonella Enteritidis,
& Gallinarum, and S. Typhimurium in a chicken model

Yeong Ju Yu, Jeong Hee Yu, Jin Hur'
College of Veterinary Medicine, Jeonbuk Natiomal University, Tksam, 54596, South Korea,

In this study, the mixture of chlorhexidine-inactivated Salmonella (5.) Enterltidis (SE), § Gallinarum
(5G), and 5 Typhimurium (ST) vaccine candidates was evaluated as a vaccine candidate against
salmenellosis in chickens, The inactivated form of the vaccine was intramuscularly immunized. A total
of 70 brown nick commercial layers were used and divided into 7 groups, A to G, containing 10
chickens per group. All chickens in groups B to D were immunized with approximalely 7 * 10* cells
(1x10* of ST, 3%10" of SE, and 3x10* of SG) of the mixture of the three vaccine candidates in 0.5
ml of phosphate-buffered saline (PBS). All chickens in groups E to G were injected with sterile PBS.
All chickens of groups B and E, groups C and F, and groups D and G were orally challenged with
approximately 2 = 10" colony-forming unit (CFU) of wild-type SE, SG, and ST, respectively, in 200ul
of PBS. Serum IgG titers and CD3'CD4° T-cells, and CD3"CDE" T-cells levels of groups B-D significantly
higher than those of group A. All animals in groups A-E, and G showed no clinical symptoms and
survived after the virulent challenges, whereas all chickens in group F died following the challenge.
In addition, chickens in groups B and D were significantly protected from wild type Se, and ST
infections. These indicate that the vaccine candidate can be an effective tool for prevention of
Salmonella infections by inducing robustly protective immune responses and leading to the production
of cellular immune response in chickens.

Acknowledgements: This research was supported by Korea Institute of Planning and Evaluation for
Technology in Food, Agriculture and Forestry, IPET (No. 122007-2).
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COMMERCIAL INVOICE

INVOICE NO. & DATE
KOMIPHARM INTERNATIONAL CO., LTD. HYMZ201 & June 30, 2022
17, GYEONGIE-RO, SIHEUNG-SI, GYEONGGI-DO, SOUTH KOREA PURCHASE ORDER NUMBER & DATE

E-MAIL: Jason62 @komipharm.com

TEL: 482-31-498-2121 » FAX.: B2-31-49R-2120 « DIREC|:482-/0-/166-8/28

(ONSIGNEE BUVYER [IF OTHER THAN CONSIGNEE]
YEMEN SAME AS CONSIGNEE
OTHER REFERENCE

8] KEEP REFRIGERATED. DO NOT FREEZE.

T T e e @] MANUFACTURER/ EXPORTER: THE SAME
July 08, 2022 Suly 15, 2022 [ COUNTRY OF PRECEDENCE/ORIGIN/ACQUISICTION: KOREA
VESSEL (OCEAN)) FLIGHT AR} |FROM TERIS OF DELIVERY AND PAYMENT
= MECLANIEIN/ Brarh EERAN PORT, SOUTH ROBER. oo sy AN i ALIEN SEARORT, ¥EREi (INCOTERMS 2010)
ADEN SEAPORT, YEMEN E PAYMENT TERM:
SHIPPING WIARK NO. & KINDS OF PRGS: GOODS DESCRIPTION QUANTITY PRICE AMDUNT

Avian Pharm far
Paultry

KEEP REFRIGERATED (2-8°C)
DO NOT FREEZE
MADE IN KOREA

PRO-VAC SALMO-GUARD (1000 DOSE} USD 56,000.00]

SUB-TOTAL; USD 135,220.00,
TOTAL AMOUNT CIF ADEN SEAPORT, YEMEN:  USD 135,220.00

Signed By :  omigharm International Co, Ltd.

LY
» TELEPHONE NO.: 82-31-468-2121 %‘

« FACIMILE NO.: 82-31-498-2120 K. H YU/ SENIOR EXECUTIVE DIRECTOR
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5
8
# US§135,220.00 171,188,520
o
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COMMERCIAL INVOICE

SHJPPEW SELLER (I?C BENEFICIARY)

KOMIPHARM INTERNATIONAL CO., LTD.
17, GYEONGIE-RO, SIHEUNG-5I, GYEONGGI-DO, SOUTH KOREA
E-MAIL: lason62@komipharm.com

INVOICE NO. & DATE
HYM2202 & DEC 05, 2022

TEL.: +82-31-498-2121 » FAX.: 82-31-498-2120 = DIRECT:+82-70-7166-8728

PURCHASE ORDER NUMBER & DATE

CONSIGNEE BUYER (IF OTHER THAN CONSIGNEE)
YEMEN SAME AS CONSIGNEE
OTHER REFERENCE
/W] KEEP REFRIGERATED. DO NOT FREEZE.
- — ANUFACTURER/ EXPORTER: THE SAME
DATE OF FACTORY OUT DEPARTURE DATE mMm RER/ s
December 16, 2022 December 23, 2022 [ COUNTRY/OF PRECEDENCE/ORIGIN/ACOUISICTION:
VESSEL (OCEAN])/ FLIGHT [AIR) __|FROM TERMS OF DELIVERY AND PAYMENT
MAERSK HOUSTON / 250W BUSAN PORT, SOUTH KOREA

(W] DELIVERY TERM: CIF ADEN SEAPORT, YEMEN (INCOTERMS 2010)

e TELEPHONE NO.: 82-31-498-2121

* FACIMILE NO.: 82-31-498-2120

" [®] PAYMENT TERM: 100% T/T IN ADVANCE BEFORE SHIPMENT
ADEN SEAPORT, YEMEN
SHIPPING MARK NO. & KINDS OF PKGS: GOODS DESCRIPTION QUANTITY PRICE AMOUNT
Avian Pharm for
Poultry
KEEP REFRIGERATED (2-8°C)
DO NOT FREEZE
MADE IN KOREA
PRO-VAC SALMO-GUARD (1000 DOSE) EUR 65,208.00
GRAND TOTAL: 19,940 BOTTLES EUR 243,440.00}
TOTAL AMOUNT CIF ADEN SEAPORT, YEMEN: EUR 243,440.00|

Signed By :  Komigharm International Co., Ltd.

K. H. YOU / SENIOR EXECUTIVE DIRECTOR
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@ ajmy  PRO-VAC CHECK ND “EY
| == @d2 @ 2HEH) @ CSHPHEUR) & = A(EUR)
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UsD132364

EUR 1,376.02
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See wabsits for large version af the meversa | Ver pégina Wab para téminos y |

nefi-cailt pan

| LAY e BCRLE AP I |

MEDITERRANEAN SHIPPING COMPANY S.A.
12-14, chemin Rieu - CH -1208 GENEVA, Switzerland
s website: www.msc.com

SCAC Code: MEDU

BILL OF LADING No.
NON-NEGOTIABLE COPY

MEDUK1726802

“Port-To-Por” & “Combined
™

SHIPPER:

KOMIFHARM INTERNATIONAL CO,, LTD.
17.GYEONGJE-RO, SIHEUNG-SI, GY EONGGI-DO.SOUTH KOREA
E-MAIL: MIPHARM.COM

TEL.:+82-31498-2121 FAX.:+62-31-498-2120

NO.& SEQUENCE OF ORIGINAL B/L's | NO. OF RIDER PAGES
0 Zero

AGENTS 5) at POD]

‘SHPPER'S LOAD, STOW AND COUNT

| sapTO THE CARRIER HAD NS MEANS TO VERIFY SHIPPER'S REPRESENTATION AND THE.
ummneummvmmummnurmu ESTABLISHED AT DESTINATION IN CASE THE.
'CONTAINER IS DIS WITH THE THIS BiLL OF LADING

FCLFCL
ammumummnuwmwm- loss or damage 1o the goods by reason of natursl
vumm ricd, and / of eaused by Inadequats packing af

CONSIGNEE: This B/L is not negotiabie unless marked "To Order” or "To Order of ..." here.

Gaoods for dry containers, vdf.fhhimﬂ\dmd'msodl. In such lemporsturas.
H’lﬂﬂlﬂo Hﬂﬂl" 9B4ESED

that In Yeman ports is unstable due to ongoing war
nd the coalition armad forces are suscepiible to reject cargo's

and that the locsl authorities ar mpart
responsible for rejection of goods by such decisions of

YEMEN withoutjustification. The carrier shall not be
these authorities and the Merchant shail hold the Carvlar harmiess against any casts accrued 25 2 |
| result of such rejection. |
| | 'F‘]""‘ vt
rﬂu‘nﬁ"ﬂm;mnwmlmmmmnmnumhmm-hmw-mm«:m ‘ A4kl '4__ 91N L.- 1] *
| ' PORT OF DISCHARGE AGENT:
! EN | Mediterranean Shipping company Yemen Lid. Maalla
Hafoon P.O. Box 5818 Aden YEMEN
Aden
Fhone : 4967 2 247 321
Fax : +967 2 247 325
VESSEL AND VOYAGE NO jsee Ciumet £5) | PORT OF LOADING PLACE OF RECEIPT: (Combined Transporl ONLY - sse Clsuse 1 £52)
MAERSK HOUSTON - 250W ! BBUSAN PORT,SOUTH KOREA 00000000
BOOKING REF, (o) 2 PLACE OF DELIVERY : (Combined Transport ONLY - see Ciause 1 & 5.2)

g ]
h.%HIPPERﬁ REF. | PORT OF DISCHARGE
EBKG04472134

3403-989-ST ADEN SEAPORT,YEMEN

XOCO000C0000XX

PARTICULARS FURNISHED BY THE SHIPPER - NOT CHECKED BY GCARRIER - CARRIER NOT RESPONSIBLE (see Clausei4)

\

Contalner Numbers, Seal
Numbers and Marks

Description of Packages and Goods | Gross Cargo | Measurement
(Centinuad on attached Bill of Lading Rider pages(s), if applicable) Weight

TTNU8360320
40" HIGH CUBE REEFER

seal Number:

FJ16330947

Tare Welght: 4,640 kgs.

Maris and Numbers:

AVIAN PHARM FOR POUL TRY
(IN DIA)

KEEP REFRIGERATED(2-8'C)
DO NOT FREEZE

MADE IN KOREA

18 Palletis) OF
VACCINES FOR VETERINARY MEDICINE

PRO-VAC SALMO-GUARD (1000 DOSE)

FREIGHT PREPAID
Temperature: 50 C

5,966.000 kgs. 24.870cu. m.

Total | 5,966.000kgs.  24670cu.m.
S AT !
FREIGHT & CHARGE! Cargosha’ notbe deflivered unless Freight & Chargas are paid{see Clause 16)
nmm@wwmam;;:mwm::;n M
HARG REPAID | | staled hereiny the total number o Containers ar other packuges or
L__LC = Eesie RATE £ COLLFET - mlu‘gwmwﬂm&n:-mn mnuammu

for carrage:
and conditions hereof fram the Place of Receipt or Part of Loading o ha
| Discharge or Placs of Dalivery, whichever |s applicable. :NAccEPﬂne man.L

OF LADING THE MERCHANT EXPRESSLY ACCEPTS AND ACREES
| 1 n-ﬁramsmo WHETHER PRINTED, STAMPED. on
ERWISE ING Tsponmlssmzmuounznzvmsme oF
nua BILL OF LADING AN AND CONDITIONS OF THE

THE TERMS,
CMERSAFPLICML.ETAHPF.\B IF THEY WERE ALL SIGNED BY THE
MERCHANT.

umuhemmmmomm;mmumnmmmnmm;my
endorsed must be surencersd by the Merchant fa the Camier fogether wilh
outstanding Freight and chares) in exchange for the Goods of a Deilvary Order. |
whisisa n-mmrigmmmusum-cm-rmumm-m
wm-awm(mrmmmummﬁmmmuﬁm

%

Flaca nfbdmrymnmhwhhle.

IN WITNESS WHEREOF tha Garrier or their Agent has signad the number of Bills
mwn:m:n-mnale!tlslm and dllqand wherever one original Bil
of Lading s bean sumendamd alt cther Bills of Lading shall bo voird. |

DECLARED VALUE (Only appiicable if Ad Valorem CARRIER'S RECEIPT (No of Cnirs or Pkgs rovd by | SIGNED on behalf of the Carrier MSC Maditarranean Shipping Company SA.
charges paid - see Clouse 7.3) Carrier - see Clause 14.1)
20000 1 cntr
PLACE AND DATE OF ISSUE SHIPPED ON BOARD DATE
gSE-ODléltl;-Zm 23_Dec_2022 by MSC KOREA LIMITED As Agent For The Carrier
Standard Edition - 022015 TERMS CONTINUED ON REVERSE 1

096

A

& .
on
(dn]
oD
oy
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™)

b

o
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O it =
H 2 M [#2: 2000-02 |
= 1 gl: 202214 128 232 _ |S543E 133-81-23355
S [ slp=om [ osmoa [FEEEED
A 2 &: x [P =[E7IE AIZA B2E 12366
= e (031)498-2121~5
SHAl 2w 334 642 361 AloAHHANIS A AlRlo| H A SN YT
No |IER3IE [EH-E 44 T 2 2| 5= o7t | EEE |
1 1,374.64
2 (12/0941%=)
3 .
4 33038301 [Pro-vAC SALMO-GUARD [1000D0SE 65,208 89,637,525
5 |
(3] )
7 |
B b
| € 243,440.00 334,642,361
of =
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COMMERCIAL INVOICE |

SHJPFEE SELLER (L/C BENEFICIARY)

KOMIPHARM INTERNATIONAL CO., LTD.

17, GYEONGJE-RO, SIHEUNG-SI, GYEONGGI-DO, SOUTH KOREA
E-MAIL: Jason62@komipharm.com

TEL.: +82-31-498-2121 = FAX.: 82-31-498-2120 * DIRECT:+82-70-7166-8728

INVOICE NO. & DATE
HYM2301 & May 15, 2023

PURCHASE ORDER NUMBER & DATE

CONSIGNEE

Avian Pharm for Poultry medicines, vaccines, and feed import
60TH STREET, SANA'A, YEMEN

TEL: +#867-1-313942

Mobile: +967 733755278

Attn. Mr, Mchammed Saleh Alsanabani

EMAIL: avian.p.co@avian-pharm.com

BUYER (IF OTHER THAN CONSIGNEE)

SAME AS CONSIGNEE

OTHER REFERENCE
[W] KEEP REFRIGERATED. DO NOT FREEZE.

ADEN SEAPORT, YEMEN

DATE OF FACTORY OUT DEPARTURE DATE [ MANUFACTURER/ EXPORTER: THE SAME

May 23, 2023 May 29, 2023 (8] COUNTRY OF PRECEDENCE/ORIGIN/ACQUISICTION: KOREA
VESSEL (OCEANJ/ FLIGHT [AIR) _ |FROM TERMS OF DELIVERY AND PAYMENT
5 A00A4 RLAL OB BUSAN PORT, SOUTHKOREA ] DELIVERY TERM: CIF ADEN SEAPORT, YEMEN (INCOTERMS 2010)

[®] PAYMENT TERM: 100% T/T IN ADVANCE BEFORE SHIPMENT

SHIPPING MARK

NO. & KINDS OF PKGS: GOODS DESCRIPTION

s TELEPHONE NO.: 82-31-498-2121

= FACIMILE NO.: 82-31-498-2120

QUANTITY PRICE AMOUNT
Avian Pharm for
Poultry
KEEP REFRIGERATED (2-8°C)
DO NOT FREEZE
MADE IN KOREA
PRO-VAC SALMO-GUARD {1000 DOSE) USD 51,520.00
PRO-VAC SALMO-GUARD (1000 DOSE) UsD 14,000.00
GRAND TOTAL: 39,447 BOTTLES USD 303,540.00
TOTAL AMOUNT CIF ADEN SEAPORT, YEMEN:  USD 303,540.00|

Signed By :  Komipharm International Co,, Ltd.

K. H. YOU / SENIOR EXECUTIVE DIRECTOR
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NON-NEGOTIABLE COPY

BILL OF LADING

HMM

Shipper/Ex porter{compiete name and address) Booking No. B/ No. HOMU
KOMIPHARM INTERNATIONAL CO.LTD. SELA74977200 SELA74977200
1RA-107, SHIHWA INDUSTRIAL COMPEX,

1236-5 CHONGWANG-DONG s m—
SHIHUNG-SI, KYOUNGGI-DO,
SOUTH KOREA
Cansignee(complete name and address) Forwarding Agent References
YEMEN
Point and Country of Crigin
Natify Party(complete name and address) Also Notify / Domestic Routing / Export Instructions.
**ATTN.
YEMEN EMAIL:
Pre-Carriage by Place of Receipt * Port of Discharge
BUSAN PORT, SOUTH KOREA ADEN SEAPORT, YEMEN
Ocean Vessel / Voyage | Flag Port of Loading Place of Delvery *
ADEN SEAPORT, YEMEN

UMM SALAL Vi 0033W

BUSAN PORT, SOUTH KOREA

Onward Inland RoutingCnward Inland Routing For Transshipment to

Final Destination(For the Merchants Ref.)

PARTICULARS FURNISHED BY SHIPPER

Container No /Seal No, No.of Contminers | Dt of F and Goods Gross Weight Measurement
Marks and Numbers or Other Pkgs
AVIAN PHARM FOR "SHIPPER'S LOAD,COUNT,SEARLED & WEIGHT S.T.C." 7,384.000 30.4500

POQULTRY 1 X 40'H RF CONTAINER
16 PALLETS

KEEP REFRIGERAT 16 PALLETS OF

ED(2-8C)

DO NOT FREEZE
MADE IN KOREA

PRO-VAC SALMO-GUARD

CAIU5516033 / 210540524

(1000 DOSE)

=FREIGHT PREPAID =

RF 4H CY / CY

KGs

€Y / cx

Tota! Number of Containers or Packages{ in words)

ONE (1) CONTAINER ONLY

Freight & Charges Rate Unit Prapaid Collect
FREIGHT ALL AS ARRANGED
Rate Applicability Date : 2023-05-20
Declared Value ACKAGE LINITATION CLAUSE)
(Optional) uss S U ket e vy 2us | Total Charge
any ‘wvort b ‘of Secoms aSE for any 106 b
famage 1o o In connectia wit Ihe tranzportafion of gaods In an amaund ucuﬂng o7 puckage wwiul noney of the Number of Original B(s) / L On Board Date
By LR ety ot B I i o Somens B p-?umu.“ri r’.“::l":’ THREE (3) MAY. 29, 2023
. 3

51

Bl of Lkding ané a2aianal Raight s been said 53 required, T3 d6ctaralon. I smbodiee n 1ha B of Ladi
2 facie avidence. but shall nel b conclusive on (he camer. THIS CLAUSE SHALL APPLY ONLY TD GOODS
FROM PORTS OF UNITED STATES.

and agroe lo il |

N lCCEF“Nﬁ THlS BILL OF MP\NG the mbwr ‘owner and m:li:ll uHhI pudl lnl Ihc Imdlrbﬂmmll o Illll
w?ut%wm s s, cansignes Teidbr. Mo age i hockad s nrwwuns o tne clagaea:
OF, the ma‘l’h".! mlhl sald ship Iﬂml! [ NIHlelng mid tenar and dale. ONE of

which being accomplishet. e

Datedat SEOUL,

(OBD:MAY TWENTY-NINTH,
KCREA MAY. 29,2023

2023)

HMM CO,, LTD. AS CARRIER

By

foeximan Ts usad a o

Page

1 of 2
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H i == M| 15 [¢15: 202301
ERniC-E 20231 058 202 NREETE 133-81-23355
= O CETIE [ oimolAr [= & =(9)
2 o A x B 2[HIIE AIZA BeE 1236-6
& =H (031)498-2121~5
B SO 400,672,800 A FAFTIO[HHU2H
No |ESZE [Z2 8. E o 72| = = e =371 7| E8g
1 3 1,320.00
2 (04/11445)
3
4
5 | 330383-01 [PRO-VAC SALMO-GUARD [1000D0SE 65,520 86,486,400
6
7
8
9
10
1
A $303,540.00 400,672,800
of o
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COMMERCIAL INVOICE

SHIPPER/ SELLER (L/C BENEFICIARY) INVOICE NO. & DATE
KOMIPHARM INTERNATIONAL CO., LTD. ———
17, GYEONGIE-RO, SIHEUNG-SI, GYEONGGI-DO, SOUTH KOREA
CONSIGNEE BUYER (IF OTHER THAN CONSIGNEE)
SAME AS CONSIGNEE
IRAQ
OTHER REFERENCE
SHIPMENT DATE : ARRIVAL DATE (APPROXIMATE) R REERIEERATI, RO/ FRRERE:
August 7,2023 August 10, 2023
VESSEL (OCEAN)/ FLIGHT (AIR]  |FROM TERMS OF DELIVERY AND PAYMENT
AIR INCHEON AIRPORT, KOREA CIP ERBIL, IRAQ
10
ERBIL AIRPORT, IRAQ
SHIPPING MARK NO. & KINDS OF PKGS: GOODS DESCRIPTION QUANTITY PRICE AMOUNT
A ITEM DESCRIPTION CIP ERBIL AIRPORT, IRAQ
PALLETNO.1~9
MADE IN KOREA
PRO-VAC SALMO-GUARD (1000 DOSES) USD 15,000.00
TOTAL: 13,000 EA USD 135,300.00,
e e e e
TOTAL AMOUNT CIP ERBIL AIRPORT, IRAQ: USD 135,300.00
@ Komipharm | tional Co., Ltd e
omipharm International Co., Ltd. Komipharm Indernaiiena) Co., Lid:
[ Address: 17, GyeongJe-Ro, Shiheung-Si, Gyeonggi-Do, South Korea @_}
] Tel: 82-31-498-2124 | Fax: 82-31-498-2120
K. H.YOU / SEMIOR EXECUTIVE DIRECTOR

IEWtbsite: http:/iwww komipharm.com
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USD1,294.74

USD1,294.74
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in-Pas X H2|7|2H: BA
oa ® A= ® Az @ Mot @ AnTEH /ST
O danxt =& BAARL —— 14081-23-800201X | 014-D9 2023-07-20 e A
. I ® 11 |DZERA @ T
@egodn @oE i T T
(BRN|HS) ROMZ-1-72-1-01-1 TEATE A @ 5H= 1 |(OENE KN [©HLEA
+ E 8 F FEz0Y IRAQ Me/o (FEM)
(ST S) A0E1.72-1.011 ® MHEEIEY O ESLOIHYX @&ﬂlm{l}f};:ﬂ;q
Fa) B7| NEA HNZ 17 (RO ® 2&YH 40 EC [@ AMEgY  2023/07/20
y CiExh 294 (274 X)) 15094 F— 15094 27| AlgAl FAE 17 (PAOW) (R0
(AMRATEEHZ)  133-81-23355 J
Or = » E=zOZ @ LCcHs @SEHE N
(ERINSES) A0L*1-72-1-01-1
HMEXA 15094 ArQICHR|EE 939 (@ AP SEeE N (DS AR
@3 o x EELERl 2 (LEEUYIY/SESF, 2HZERD
(ROHAHR ) |_xEZrojgeps NO
=Y - 74 (B3 /& ek 001/001 )
(@& o  VACCINES FOR VETERINARY MEDICINE
@ 7ol 2y PRO-VAC AINK @ 4xd
P2E -7y @de @ 2T @ EH7HUSD) @ SU(USD)
1 2t 8% A=
= 7 2 = = $132,261
[pAars |sm2a2000 |®mﬁ; 27900 (KG) |@ 53 0 0@HR7IAFOR) W171,244,102
lo smyss|uq #2305 b#ﬂtmﬁz @ HLA] KRN @EHHHER 9(PG)
® +EH%
(HFMFH)
MDA $132,261
l@ﬁ? 31000 (KG) [ @HEFU$ 9(PG) @ (FOB) W 171244102
224m) 3,884.220|@® HE2(W) 50,000|@ ZHX3 Y CIP-USD-135,300.00
$QUsE BaHs @ Hejo| s N
LS kbl A7 = e g
HE2|7F: 2023-07-20 - 2023-08-19 20.71URE FA7| 9 HE|O) :g% AHH| 22 X8
S QUeL, K| CH o of F E L ORBA|Of LI SEA|Z| b
(unipass.customs.go.kr) o AP
2 M -
& &
® 2&4mel e 1=,
& 17 - | ® FHelRIE | 20230821 ‘@EQI} o >
98l H S - 2023430971946(2023.07.28) Page: 12

M) SELUDS2| A= E] 0ALY HRSEX] OfLIEH Tof= &L D2|7} FA T D OF 22 MRS FIHE 4 YOO HTALA S BHolsA|7| HIZLICH
CEPAI MIZS1ZE MZT7E) SEBF ROERS BHEAI S MEA| ERMMESEAIE) MBS SRA007 AABI0 BelS 2oA7| BiZLICE
@ +EHUDEE2| V0T E FEUEEFY A2 H0| ZESH0) HLISIA]Z| HFZLICHhp/Unpassastomsgoks)

*EUIYSE UREMPOFIYE YT E HITFYULCH

*EYHE HOEF0 WEOR HOI2 HAEMO AFBAY 2HT2 FY0 HOIY $ &L

_95_



usD1,294.74

USD1,284.74
B : A LI =E(XK =]
g- o vac TE;A_[—TI—EO(—-IxHﬁ: EII)
A= X ME[7|7H: A
D ya% £ BHASL waix| Hags pic il s ke ST

14081-23-800291X 014-D2 2023-07-20 Ep/LA D A

OEY -7  (RHpm/EE: 001/001 )

@= =  VACCINES FOR VETERINARY MEDICINE -
@Hey=y  PRO-VAC AINK 4=

@2E - 73 @42 @ 7HE) @ Et7HUSD) @ =(UsD)

(NO.OTY

(NO.02)

(NO.03)

(ND.04)
PRO-VAC SALMO-GUARD (1000 DOSES) 15,000

(NC.05)

(NC.06)

(NC.07)

(NO.08)

(NO.09)

0012 0|3} of

H 3 B & : 2023430971946(2023.07.28) Page: 272
@ S0 2| Y2 LE 30ULHO0| HTRGHE| OfLfEt o) EL D217} FA RN OL2 2| TIELEH 2 2HE 4= YS OF HAYALS ZPIBIA|7| HEHLCE
(2hHI'E H2S1ZE HI2777) 3 BIHERS BISAIOlE MIEA| E24AES EL S TSR0 HAIBI0] SIS BeAl7| i)
@ +ELUIUFO| TPI0{5E £ ST A | A0 ZS[B10] ZOISHA | BIRILCHhtp/npassastomsgola)
T2 ADUSE WAL MPOFLYZ Y HIBEYL L
*E2E UDWEFO| THOH 5012 HARMo| AIHEOI W AT FYsto] &OI8 % &t
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PRINTED BY www.pnpi14.co.kr

‘h’g CASS-Korea

IATA

235 |CN | 68303970 235-68303970
Shipper's Name and Address Shipper's Account Number Nol Negatiatle
ONPHARM [NTERNAT IONAL 00, LT Ar Warbill TURKISH AIRLINES
17, GYEONGJE-RO, SIHEUN Sf. ATATURK HAVAL | MANI
GYEONGGI-D0, SOUTH KCOREA Aoty YESILKOY |STANBUL
(O .. S ]
Copies 1,2andGolthsAerayhllmorgmlsamhavemesameva&i!y
|Consignee’s Name and Address Consignee’s Acoount Number | It s agreed inat e goods descrbed heren are accepied in app acd order and condrion
" ‘%’ml as noled)for carriage SUBJECT TO THE CONDITIONS OF CONTRACT ON THE
EASE HEREOF. ALL GOODS MAY BE CARRIED BY ANY OTHER MEANS INCLUDING
R e e A e S SRR
| [RAQ CARRIED VIA INTERVEDIATE STOPPING PLAGES WHICH THE CARRIER CEEMS
APPROPRIATE. THE SHIPPER'S ATTENTION IS DRAWN TO THE NOTICE CONCERNING
CARRIERS' LIMITATION OF LIABILITV Shipper may incranse such nmutm of liabiily by
S mgawmhwgpmawM d
Carrier's Agent Name and City Accounting Information "ERE | GHT PHEPAID"
S|TC LOG[ST| S K REA CO.,LTD | SAME AS CONSIGNEE
“TK PREMIUM"
Agent’s IATA Code Account No.
99-9 7530/001 4
i . of Firsl Cam i Number -~ Datonal Shipping injcrmaton - e
THEOR AT {Gppererd Reauested Rouing o
fo  |ByFistCamer RotngandDssivaie 7 [10 by |0 |by Cumqﬁvmm Dectared Vaue lor Camiage |Declared Valus lor Cosiors
i1 [ =1 K | PR hov.D
Airport of Reguasted | meau; Amount of Insurance | INSURANCE-Ii Camer offers msurarce, and such rsurance
ERBIL, IRAQ TKO091707 . AUG. 2023 NIL wmgm:mwmwmm
Information
1408 1-23-800291X
KEEP COOL 2'C TO 8'C —sa
24TH CONTACT NO.: +82-10-4581-4515
No.of [ Gross  |w| | Rale Class Chargeable | | man [ Nature and Quantty of Goods
P;',%gs 'Helgh‘lh b _cgg’mWn' w:nghlg > Charge el | (incl. Dimensions or Volume)
9| 3,242.00 /@ " 3,242.0| | AS ARRANGED AS ARRANGED ’ 9 PALLETS OF VACCINES
! |
NANO
IN D|A)
PALLET NO. 1~9
NAE. (N AOPEA ‘ PRO-VAC SALMO=GUARD (1000
l DOSES)
. [
9| 3,242.0 |
L |
\ Prepaid /N ‘he hi Charge /™ Collect /" [ Other Charges — S
AS ARRANGED]
Nalyalion Charge /"
Tax ~INVOICE NO. & DATE
KIQ #23 - 05 & JULY 18, 2023
\__Total Other Charges Due Agenl mmmmmmummmd—”sm a&_ﬁ%#m_mum
anwglsmm;mg%p?; d by armsnj
<. Tow Oiher Grges Due Carier 7 i i e
AS ARRANGED SITC LOGISTICS KOREA CO.,LTD
AGENT FDH THE CARRIER : TURKISH AIRLINES
S Ggnatre of Shipper ot his Agent
| \__TowalPrepad 7 | ~__ Tola Colled S -
AS ARBANGED p| 07.AUG.23 INCHEON, KOREA ADMIN|STRATOR
 Cumency Conversion Rates i, CC Charges 1 Des, Curency
ExecutedonfDae)  at (Place) Signature of lssuing Carrier or its Ageni
7 S s ai Destinal «_Toial Cotecl 7
For Carnors Usocry Neliimes w108 Sk LCages, 235-68303970

ORIGINAL 3 (FOR SHIPPER)
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o —
A Gl o M #B: 2023-05 |
Ene 20234 084 o7 - |BE8" $| 133-81-23355
N N GRS | cimolat [2 & e
el Vano Company ;} = 2|HI|Z A BA HEE 1236-6
M 2}{(031)498-2121~5
BHA| S W 176,417,670 Hei@dsuisusraggaasas
No |ER=E |E &l E W 4 = = 2| & 7o ==K J|EES
1 o 1,303.80
2
3 330383-01 |PRO-VAC SALMO-GUARD |1000DOSE 15,000 19,558,500
4
5
6
7
8 i
Al US$135,300.00] 176,417,670
olzt=
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COMMERCIAL INVOICE

[SAIPPER7 SELLER [L/C BENEFICIARY)

KOMIPHARM INTERNATIONAL CO., LTD.

17, GYEONGJE-RO, SIHEUNG-SI, GYEONGGI-DO, SOUTH KOREA
E-MAIL: Jason62@komipharm.com

TEL.: +82-31-498-2121 « FAX.: 82-31-498-2120 = DIRECT;+82-70-7166-8728

INVOICE NO. & DATE
HYM2302 & September 08, 2023

PURCHASE ORDER NUMBER & DATE

CONSIGNEE

YEMEN

BUYER (IF OTHER THAN CONSIGNEE)

SAME AS CONSIGNEE

DATE OF FACTORY OUT
September 12, 2023

DEPARTURE DATE
September 16, 2023

OTHER REFERENCE

[m] KEEP REFRIGERATED. DO NOT FREEZE.
[8] MANUFACTURER/ EXPORTER: THE SAME
[® COUNTRY OF PRECEDENCE/ORIGIN/ACQUISICTION: KOREA

FROM
BUSAN PORT, SOUTH KOREA

VESSEL (OCEAN)/ FLIGHT (AIR)
HYUNDAI BUSAN / 0149W

TERMS OF DELIVERY AND PAYMENT

[ DELIVERY TERM: CIF HODEIDAH SEAPORT, YEMEN (INCOTERMS 2010)

* TELEPHONE NO.: 82-31-498-2121

* FACIMILE NO.: 82-31-498-2120

L [ PAYMENT TERM: 100% T/T IN ADVANCE BEFORE SHIPMENT
HODEIDAH SEAPORT, YEMEN
SHIPPING MARK NO. & KINDS OF PKGS: GOODS DESCRIPTION QUANTITY PRICE AMOUNT
Avian Pharm for
Poultry
| KEEP REFRIGERATED (2-8°C)
DO NOT FREEZE
MADE IN KOREA
PRO-VAC SALMO-GUARD (1000 DOSE) USD 56,000.00
GRAND TOTAL: 12,800 BOTTLES USD 279,000.00

LTI AT DT EEE A LI LT IR I 1010101111

TOTAL AMOUNT CIF HODEIDAH SEAPORT, YEMEN:

USD 279,000.00

Signed By :
Komipharm International Co., Ltd.

%

K. H. YOU / SENIOR EXECUTIVE DIRECTOR
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USD1,326.02
USD1,326.02

TENUDEFTEHIHE, ZX)

X M2 7|2t ZA|

i ® MnHs Mg @ MDY @ ADTEH @ CisTE
D HIR £2 BAMRL =24 14081-23-800361X ’@' 01409 2023-09-11 nipasla A
x @ HA7E 11 |[DE= A @Ry T
[P RAEN EnnE ) 2rae) g Besayy
(BRAFER) IES172300-1 FENFEA  @sE= v [@uGw KReUs (BESEN
+ & 3 F FHIOHE YEMEN HAbs (&3AD
(EDTOES) A0E172-101-1 ® HEEIEY O FHHYR
(F4) F7| MEA ZHZ 17 (30 ® a¢E| 10 FC ]@ HAE| YR 2023/09/11
(CHERD) 243 (&K 15094 ®BEAT 15094 27| AlEA| A= 17 (HRO0W) ER0F
(MRITFSSHS)  133-81-23355 ¢
@F = & @I @LcHs SESAE N
(ERNSES) A0JF-1-72-1-01-1
R A 15004 ArQICHX|E® 999 @ AFHQAPEEEOE N (@S AR
@3 of xt @EaNEel 2 (L+BUYAYFSSF, ZHEX
(FOiRHR =) ArEto|goss NO
| T R (Eiz/Eets 001/001 )
@= 1  VACCINES FOR VETERINARY MEDICINE
@ 7zj=n  PRO-VAC CHECK ND @ 4Ed
| A= e @42 @ TBHEHD) @ EFZHUSD) @ 32(USD)
1 g E% A%
$275,925
A I -
[rszs 300242900 besy 57560 (KG) (@ 4% 0 0@HaIAEoR PO, s
E%Eé*-lf-ﬁ HYM2302 @+l © 244x| KR—N ]@E&aﬁéﬁ) 18pG)
+H0 =0l
(MR
o M1 $275.925
|®§%§ 63950 (KG) | @EFZH W+ 18(PG) @ FOB) WAL 881 S0
24w 3,978,060|® HEHZ (W) 100,000|@® ZHZY QaF-UsD-275,000.00
+QlsE Halds Ol FEE S N
A 101 7| i 2t @ AEoIme Q
%72} : 2023-09-11 - 2023-10-11 207195 E F47|%0| #HEO H %p AH| B2 XlQ
813 QUoL, X| cjAol el AOEAlof AlEIA|| .
(unipass.customs.go.kr) o A* .
SN Sy S|
* ‘_'|' i
_a\ ~ .
2 M2 -
e
© 2atimel - < S
5zt el @ SIS | 2w @ %ﬁ—/ i
g &l M & : 2023446327430(2023.09.11) Page: 172

Q) R D2 RESE S0ULH0) Z{TBHK| OfLIE! Ijojs FHID427H AR} OLS 2] MENE7} F2HEl % U 5 2 FRIALYS BOISHA|7| BILICH
(RAIY HSLE HIZ77E) ot Foleis ghaAlohs BoAl ESHAREEEAEE) MR8 MASIO] SelE toAl| HiEhck

@ PEUDIEEL| TR E PEUBRIZ LA AG0| E{510] ©OISHAI7| BRRIL|CHhitp//inpessa stomsgala)

" £ AHDESE WARAPOFIIYE WEE MIEFYL|CH
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USD1,326.02

USD1326.02
A 2 o= o
i X X2|7|2t : FA
g = a ® HuHs Ao @ HMDYRt ® HMITEH @ CsPE

@ Haxt =8 BAARL =2 14081-23-800361X |  014-D9 20230911 QAutpAAT A
053 -4  (BHdz/EES: 000001 )

@= o VACCNES FOR VETERINARY MEDICINE e

® He{ED  PRO-VAC CHECK ND R
o2 - 73 @ g @ =2HEED @ EH7HUSD) @ = (USD)
NO.O1Y

NO.02)

(NO.03)

(ND.04)

(NO.0S)

[[NQDE)

Imo.on

g‘lltg?\ﬁ)‘\c SALMO-GUARD (1000 DOSE) 56,000
MNO.09)

001gt O|5}t of &
9 & B 5 : 2023446327430(2023.09.11) Page: 272

(4T ] J0RLYO) SRSIA| ORI TROf 41 14217} AT} 0122 BERIL S0 4 YUO0S MTAAE SIelsA7| BEILICH
(R H2SLE, K277E) St St CHEAIO WA BTN 20 B) RIS OMI0fPH RIAISIC! BHOIE BOA D] HiEHLICH
@$EATEFS FOIts SEUBTHEA|A 0| F8[40] BfoHAI] HRLICKht/rimsastomsgold)
‘B ADWES BASAPOMIWE YEH ADESYUL
* §UE UTWFO| TEOIK BOIL WS HO AHYOIT AHT2 Susol HoIF 4 HeLc
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BILL OF LADING v

Snipger | Exporter (Complea name and nddress)
KOMIPHARM INTERNATIONAL CO., LTD.
17, GYEONGJE-RO, SIHEUNG-SI,
GYEQNGGI—DO, SOUTH KORER
E-MATL: JASOME2EGKOMIPHARM.COM
TEL: +82-31-498-2121 FAX: 82-31-
498-2120 DIRECT:+82-70-7166-8728

Baaking No.
SELAZ21151600

BA o HDMU
SELA21151600

Export Rafwences

Cansignes (Compieia name and addrass |

Forwarding Agent References

YEMEN
Point and Country of Qngin
Notify Party (Complite narme and address) Ao Notlfy Party / Domestic Routing f Expart |nstructions iy
## ATTN.
ANT
YEMEN EMATL:
Fre-Camiage by Place of Receini * Poit ol Dischafge
BUSAN PORT, SOUTH KOREA HODEIDAH SEAPORT, YEMEN
Ocaan Vesasl / Vayage / Flag Pt of Loadity Place of Dulivary *
HYUNDAT BUSAN V# 0149w BUSAN PORT, SOUTH KOREA HODEIDAH SEAPORT, YEMEN
Qvwaird Inland Roubng [For the Merchants Rel ) For Transshigmant 1o Fimal Destination (For the Merchams Refl |
_PARTICULARS FURNISHED BY SHIFPER
Conminer No./Seal Ho Mo of Conimners | Dascripiion of Packages and Goods Bross Weight Messuremant
Marks and Numbers ar Other Phgs
AVIAN PHARM "SHIPPER'S LOAD,COUNT,SEALED § WEIGHT S.T.C." 6,395.000 29.5800
FOR PQULTRY 1 X 40'H RF CONTAINER KGS caM
(IN DIA) 18 PALLETS
KEEP REFRIGERAT 18 PALLETS OF

ED (2-8'C)
DO NO FREEZE
MADE IN KOREA

PRO-VAC SALMO-GUARD (1000 DOSE)

—~INVOICE NO. & DATE
HYM2302 & SEPTEMBER 08, 2023

CARGO IS STOWED IN REFRIGERATED CONTAINERS AT

2,200 BOTTLES =FREIGHT PREPAID =i

TEMU9677620 / 230636151 RF 4H CY / CY
Total Number of Cantanars or Packages | in wards) ONE(1) CONTAINER ONLY
Fraighi & Charges Rate Ui Prapakt Caollect

FREIGHT ALL AS ARRANGED

Deciared Valhio [PACKAGELIRTATICN CLAUSE)
sional s n 4 181 o U 5 Comisge of Goods by Saa
(Ops Fi mﬂl» Hpres b catrar 08 e g e in
a0y Even be or Lecoms e o uy e
BAMIF 10 OF 1NN NHSEEA wilh P FaneCornation of GRCHS 0 87 &ounf extaeding Y500 per pactsge i money of s Levied
Caa O Iy e o OO Nt Shepud Y RECRIRE PO CURADTY) FOGN W I S B vl ¢ A SO 0 G CuTTenuy

ThEaE NA NINIE S KAND O SN GOLDS g Coen Gitared by e sveper el r.n(mc 1 &) st 1 e B Lading
4ng piscnal begit N bedn P 54 equied Tres dectisten. 4 errboded i e B3 o Ladw) whel b prnd ey pesince,
1 3k o s e on foa camer. T8 LVTAT P OF LIABAITY SHALL AP 70 ALL 2348 15 (0OLYRG CARMAGE
OF THE GOODE TO 0R FROM A PORT OF THeZ LNTED STATES, INCLUDING ALL STAGEL OF MU TIVICTML TRANSFORTATION

1 ACCEPTING THIS L OF LADING: e shvipes. Gwses and ronogries o i oo and e Roles: o e B ¢f b
Eprsly Sutem Grd agree O S (% PEpUGNA. PISIpIONS T CATIOTS, WITIEE ST, TAITO0T OF IS, B Lty a4 4
B by math BADRc e ronngnne ancher Foloar. N BYSt i Butheriied 10 waive any ol i prevsems of e cimses. I
VHLHESS WHERLOS tha st or pganf 64 the st slvp has afivmed 10 Bif of Lacing. 8 of i Sance 305 038 ONE of wiin
DY) ACOIMPABNGD NG CINUIE 1D YESre] vod

“Apphcabla only when ihis document & used as an maltinatal rafaport B of E-r‘t: T aE

Page

Total Charges
Number of Onginal Bis)/ L On Board Daio
THREE (3) SEP. 16, 2023

1

{OBD: SEPTEMBER SIXTEENTH, 2023)
Dated at SEOUL, KOREA SEP. 16,2023
HMM CO.T (TD AS CARRIER =

[ S

By
of 2
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O 1L =
A 24 ik k” = |15 2023-02
=D 2023 092 162 = |EEHE 133-81-23355
= N R [ HMEOIAL |2 A H(2)
H el H: Avian Pharm For Poultry x | Z[F7IE AIBA[ HEE 1236-6
X 5} (031)498-2121~5
A 2w 374,139,000 A EF Aol A AR E 2| F
No |EFZE [EH- Ed =+ = B 2|z =7t J|EEE
1 1,341.00
2 (04/1145)
3
4
5 330383-01 |PRO-VAC SALMO-GUARD [1.00000SE 56,000 75,096,000
| $279,000.00 374,139,000
of =l
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A
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A

F984 2 W W

S 13004 3E RN AR 17/ 9031 498-610400193) ) W 031 4986220 Hbg o

Al ®: Fa)n #2023-0158.% “ 7l
Wals}: 2023, 12. 29. £ Al
Al: 8 ZANG YR e =
x: i3 | A2 | ™

B :
ol |C‘

L |

£ [PRO-VAC SSLMO-Ghost] °Fs] 4348 A4 4 F« 23

i

13 232 339 998 s193d4,

2. =2+}< [PRO-VAC SALMO-Ghost] #1412 HZ2s]-18 53 sl yF
42307 okl AN YA R HF A Fad, BE i,

A % 1.[PRO-VAC SALMO-Ghost]oksl g} AbA ¥ & M (Ul 4=1E 2 ¥)

5 2 [PRO-VAC SALMO-Ghost]=®l FH(FH)

¥ 3 [PRO-VAC SALMO-Ghost]e|w] 2 3i(w]2s))

.8 4. [PRO-VAC SALMO-Ghost]S)AM4) ¥ s)=bx) 4 4

X5 5.[PRO-VAC SALMO-Ghost]* ¥4 # xx)22]24 ¢ ==} H4H94

2s.

B ® Mg @M 17
Fa8 A =2 w)
o ;o) Ak I 4
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UL 2024.01.16 08:46

4th AL &g
AR 7HdAL B F

BelgE
waws | 2024016869473 | wagAl | 202001160838 | MY mRlEs | 13381233550
T ZaHz Ao S gy
MEUAEEHE 133-81-23355 133-81-23355 133-81-23355 133-81-23355
AtRE Ay (FZo/g (#1204 FIZEoE {205
R S (S HaTE) 14
Zag2el) AAASE
o 5 ‘s“ we 49 ooz iy T 2289
1 ] \ B 20220509 | 2022.05.09 | 20220509 | 2022.05.09
ol & of 4

R ALGIE YA ER e (HUB0R MY UWEE AYE ¥HEIYY
-[HUB|E Af AB| SO PERHE Y@M HE = A0EDE YUZHE, HHSHE ISEE
CHE BE2 AIZAIME Wa 220 U3 W0 gid= H8 YERHN

SERIE MES A ECE WES Hitil Y200E 2E 2 AA APE HHEAZ] URILCH

b 3 A3 22 B SREEET, SUAREUIT, ZERAI T YA HEE A7 EH
Wop HE s HYUCH RO M- 00 1355 AT H 15771000 44 T EEE 1588-0075)

- AR TR B HEO A CHE F2 0l 3T BHEE Be|5HA 2] Higy,

-3H R UNE SiE 2 HY & SO0 Posol SEia A7) vy

B [HEEE] AT UAUSY'E 22 ARYS S50, BUY Y YSH 5 AL MEH'E
ZEADZHE LI N0 opHO 2 HHUSYDELY)NE B3] B,

R AEE TR B e (MY SR8 7IELE HYHUSH

J}ﬂﬁ‘ful B ST ?lﬂﬁi CHES ?Iaﬂ £

S woTghc) Sg g, Yag SeLITE & ot
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