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< SUMMARY >

| ZEWE | D-02

Purpose &
Contents

. Development of preventive vaccine against edema disease and

postweaning diarrhea which causes significant economic losses in Korean
piggery.

. Field trial of the preventive vaccine against edema disease and

postweaning diarrhea to evaluate efficacy.

. Industrialization of preventive vaccine against edema disease and

postweaning diarrhea.

Results

. Establishment of techolongy to produce postweaning diarrhea in Korean

piggeries.

. Development of edible vaccine against edema disease in Korean piggeries.
. Gene bank for Korean pathogen from causing postweaning diarrhea

through analysis of important swine FKscherichia coli gene.

. Establishment an animal test method for edema disease and postweaning

diarrhea.

. Development of a rapid diagnosis program for E. coli that can be applied

in Korean piggeries.

. Development of monoclonal antibody using Korean pathogen causing

edema disease.

. Development of field diagnostic kit using monoclonal antibody.
. Establishment of mass—culture-technique for vaccine against edema

disease and postweaning diarrhea.

. Industrialization, field application program and evaluating efficacy of

vaccine against edema disease and postweaning diarrhea.

Expected
Contribution

. Development of preventive vaccine against edema disease and

postweaning diarrhea.
Industrialization and increasing farm productivity through the

development of preventive vaccine

. Present—condition investigation of edema disease and postweaning

diarrhea, and evaluating efficacy of preventive vaccine.
- Surveying the prevalence of edema disease and postweaning diarrhea

in Korea.

- Evaluating efficacy of vaccine using experimental animals and pigs.

- Analyzing immunogenecity after vaccination in experimental animals.

- Increasing productivity and decreasing disease incidence for reducing
damage in piggeries through preventing edema disease and

postweaning diarrhea.




3. Industrialization of preventive vaccine against edema disease and
postweaning diarrhea

Established vaccine production technology for edema disease and

postweaning diarrhea.

- Evaluating efficacy of vaccine through field trials and challenge test.

- Securing international economic power through production and export

of Escherichia coli vaccine.

Keywords

Pigs

Escherichia

coli

Postweaning

diarrhea

Edema disease

Enterotoxin
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Table 2.

Reported Impact
$ US Per pigs

$5.88
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10% of herd /outbreak

Pig
Type

weaned

Suckling
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Country
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EU

Publication

Health
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production

The Leman
swine

conference

Date

Jan 2000

Mar 2001
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Author

Tacha et al

Marquardt et al

Ngyuen et al
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Table 3. #F%H A A s AAA EA(E= 1,007 75, HAS B 30%)

v 3 W & HE&(A) Zo
b: 2= = 5 2= 2] o= =
P HAFF=100( 2= )*2.3( 3] ZﬂT)XlO(JO‘_/—,‘_PX}—,—)XO.S(fg()%J:ﬂ/\} sl 4aiel
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AN 2¢] 57vHe

A2 A YA Ad3s} dF
L= 4%
O Table 4 |4 BZTo] =il sjAel A AREH = MAIALE 2013 7] °F 13009 A
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Table 4. =l i<t WA A (H5F, A, 2013, = d3])

Bl % o of
z
e =9 e =9

o 2] w2l 163,663 35,927 127,534,229 5,172,337

o 1,734 0 1,644,246 0
o) &3 313 0 797,700 0

2 A 2,047 0 2,441,946 0
Al (%) 1.25 0 1.92

O =Wl Ao A9 1980t thadatol A K88, K99, 987P % F4l1& Ab-&st= w4l o]
AR, @A Sl oAkE B R WAl i A gle 2Ad

O Il ML UATE] 54 tgd R Fo] BAel Bolshy] wie] Arbuae
Hrkstgont, el ha e Aaol SHysA ol AbMAe] Ik T

= g AEH Y

R

Table 50 =9 g wle] ta &7paako
FAWA Brhs ABGUE i) A8 0R WdH wae] Agsn &

Table 5. =¢] thd++ WAl 37} 313 (Trend in Biotechnology, 2012&2013 pig progress)

L = ! A EF3 A 2 A 3 =4
B - recombinant K&88ab,
A X
Subunit =2 olE Wl K&8ac, K99, 987P 1996(EU,EMA)
2 A} = LT toxoid
e Live
. ) 2N AT
(genetically | Neocolipor v 2] & 1998(EU, EMA)
. (F6, F41+F4, F5)
modified)
IDT . 2013
234 None i ) Subunit of STX2e ]
Biologika (pig progress)

O WA, o fAHE W FHEC thehe WFTE S dgay] gistel WA My
2 oREY AL detn WA AFss Bl WA JgEAE A9 §2
o)
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o
b

O HAe WPEEe Aol wet THAE AN, olfAHE AA Y REgow
235131
- oral

O o] FoA EfFAE AAME S FE 0149 F4acLT:SThE iR 5+ F=52F )

(enterotoxigenic E. colDol o3t Aol 8 Ao m A&l # 98 (Fairbrother,

2005)

O o] GAEAAH S 0149:F4ac:LT:STE #&H3A 5 18 o]

18 receptor’} & 7FstH A FISLT:ST=

o] = A5
F18LT:ST:STX2e7} YEtUE= & wF thFst HAAAX

A e dorla s

Z7veel wel Fdd F
He AS5Ag gt Bk oy
IS B3 ol

O ¥FWE STX2e7h F8 WA} ool Flsab Bhs}e] F315s} A9y

of Wi we oz B g wekA, T3 WA AR A ol Bk HEs
Ao Aow ey

O 53] STX2e @A vl A& @ pg/kg)omr HAE HAAMAZ 5 o, 4
A Aol Arrao] u]e o AL slx 3 ), wEpa] 2 AR I)|HS o] 83
i dde] APHw glont, Az s elE vg A

O 71Fele AR FAAE ol gdte] Mrbgat »EHYS cyshglont, 20124 ol
T AR AL FACF FEAGIME A L R wAe] Frta
= FAlelT

S A B E AlE R dA el
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500 &7kl A 591 57 EelERoen, drERE 2012
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X
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al

" = = R I
Koy | TFo TE oy o) M=
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W T 20159704 1107179 HFEE v

oS Ol HAE AW R REW TALF A
7
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0% RAAAT FIZ THeE o7
(25.3%)7} 22t
o] HAE AP

ol 1607 F (42.1%)% HE-ES A stgom,
ol 843FF (22.1%), F18% & 3t= tidato] 967
gslH AE=2~d g 5 ETEC, ETECFIS ¥ ETECF47}F

90%E #FA 8 ok

AA B RFHE doYle Ao® deA e ETEC/STECE 101¢F (17.1%)7}
299k, o] % ETEC/STECFISHF7F 769 F(752%)% 8 H9om,
ETEC/STEC7} 21¢F (20.8%)& AAatdvh. #FHe do7]+= STEC #F&52
STECF18°] 715 (64.5%)7F Zd#dlen, FAIA7E fl= STEC: 37+
(33.6%)7F e H At Amd Bl FFEHS o= 2l STEC

Aow dA
HA =

2 ETEC/STECO| A st Wstyt Bt 2012 += ETEC/STECH &+

o HAe] #elttel 20%

AL E

Belov, 20159 o] %

STECH &t o] 25% 0] A+

o=
2l gol S/ ol 014 o F FEWS %Jpj]% g4 it o] ETEC/STECE! A
STECE WA= 2S¢ F Ao, o= AG7A = dA oA F-FHo] A&HH o
2 FHoAA wAE o= Ao| ElHT)
Table 6. A} B -34S Hol& of 9 ST 28 38 g Axd 24
ded HYAH dFT TF(%)
Pathotype Total(%) | A A #AA
2012 2013 2014 2015 2016
ETEC 30 54 31 28 17 160 (42.1)
ETEC:F4 24 16 28 12 4 34 (22.1)
ETEC:F5 5 2 2 1 10 ( 2.6)
ETEC:F6 1 1 2 ( 05)
ETEC:F18 29 27 8 20 12 96 (25.3)
ETEC:F41 2 4 1 2 2 11 ( 2.9) ALY
ETEC:F4F18 1 5 2 1 9 (24)
ETEC:F4:F41 2 2 (05)
EPEC 1 1 (0.3)
ETEC/EPEC 3 2 5 (1.3)
Subtotal 89 (66.9) | 108 (60.3) | 75 (68.2) | 69 (61.1) | 39 (69.6) | 380 (64.3)
ETEC/STEC 3 7 4 4 3 21 (20.8)
ETEC/STEC:F18 17 32 19 6 2 76 (75.2)
ETEC/STEC:F4 1 1 2 (19 | Arpw/
ETEC/STEC:F4:F41 1 1(09) | »nxw
ETEC/STEC:F41 1 1 (09
Subtotal 21 (15.8) 39 (21.8) | 23 (20.9) | 13 (11.5) 5(89) | 101 (17.1)
STEC 9 10 3 9 6 37 (33.6)
STEC:F4 2 2 (19
STEC:F18 14 22 9 20 6 71 (64.5) By
Subtotal 23 (17.3) 32 (17.9) | 12 (10.9) | 31 (27.4) | 12 (21.4) | 110 (18.6)
Total 133 179 110 113 56 591
* Z . Fairbrother and Gyles, 2012, Diseases of Swine 8th edition
olE A"z BA3 Ay (Table 7)olM = A9 zol= El:—x] Ho Ao EGE
o A9 YHAANE H kA AAME S do7]= ETECY) 380w+ (64.3%)= 714 =
A FYEPgoy, BFS do7|= STECYF 11035 (187%)5 = 13}‘31‘:} FEHE A
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o 7]+ STECE A9¥=z Ayrd S5 AL A&EAAM Zh7 30.6%, 25.7%,
2 =/ EgEAq

2 25.3%

Table 7. MAFZ/F-E el ol B8 AA A ReF B g Agw 24
Pathotype Add HAAgZ T EFAF (%) _ _ Total
29 | A7 | A | BAE | YA | AF | FE [ AF | T | 35

ETEC 22 19 25 20 3 7 5 48 11 160 (42.1)
ETECF4 11 6 16 3 3 7 2 32 4 4 (222)
ETECES 3 2 1 1 2 1 10 ( 26)
ETECF6 2 2 (05
ETECF18 1 16 9 11 8 8 6 1 33 3 % (25.3)
ETEC:F41 1 2 1 2 1 3 1 11 ( 29)
ETEC.F4:F18 1 1 3 4 9 (23
ETEC:F4:F41 1 1 2 (05
EPEC 1 1(03)
ETEC/EPEC 1 1 1 2 5 (13
1 52 39 57 A 18 22 11 124 22 330

Subtotal
(25.0) | (69.3) | (69.6) | (62.6) | (59.6) | (85.7) | (62.9) | (9L.7) | (60.8) | (61.1) (64.3)
ETEC/STEC 3 2 3 1 11 1 21 (20.8)
ETEC/STECF18 1 7 8 8 10 1 4 1 A 2 76 (75.2)
ETEC/STECF4 1 1 2(19
ETEC/STEC:F4F41 1 1(09
ETEC/STEC.F41 1 1(09
1 10 11 11 12 2 4 1 46 3 101

Subtotal
(25.0) | (133) | (196) | (121) | (21.1) | (95 | (114 | B3 | (225 | B3 (17.1)
STEC 1 4 2 3 7 2 16 2 37 (336)
STECF4 1 1 2 (18
STECF18 1 9 4 19 4 1 7 17 9 71 (64.5)
2 13 6 23 11 1 9 0 A 11 110

Subtotal
(50.0) | 17.3) | (10.7) | (263) | (193) | 48 | (&7 | (0.0) | (167 | (30.6) (187
Total 4 75 56 91 57 21 35 12 204 36 591

Beyglon, &A= 149 #5, HSE 39 7571 2o
A= o] #FEo] ztzb 280, 70, 30TF7F AALE

I
= olf A=A 77t 64 T (158%) 2 617 (15.1%)=2 FE ¥ Ao,

= S Eof| A
© 47 33 5 (221%) B 46 ¥F (30.9%)= STEC w571 439 -1—7}—5}3— 7 o]
A=A Ty Bl Sl A = hrx}Eﬂr FARHA 10% A= @A HAEHE 2
o® Hol BEWE SAEA T W e o] FelEr),

< dEdE A% ZA3E Table 89 YeRUSIt o] fA=o] 405
AT o],

Joyl=

=]
gt a8y 228 do7]= ETEC/STEC ¥ STEC wF
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Table 8. AALS/H-%

g ol

o188

=M e

HdAd At

o Ay 2

s dRE BN TE £HAF(%) Total
e £4 W &

ETEC 109 32 19 160 (42.1)
ETEC:F4 71 8 5 84 (22.2)
ETEC:F5 7 3 10 ( 2.6)
ETEC:F6 1 1 2 (05
ETEC:F18 69 24 3 96 (25.3)
ETEC:F41 9 2 11 (29
ETEC:F4:F18 7 1 1 9 (23
ETEC:F4:F41 1 1 2 (05
EPEC 1 1(03)
STEC/EPEC 5 5 (13
Subtotal 280 (69.1) 70 (47.0) 30 (81.1) 30 (643)
ETEC/STEC 10 8 3 21 (20.8)
ETEC/STECF18 51 24 1 76 (75.2)
ETEC/STEC:F4 2 2 (19
ETEC/STEC:F4:F41 1 1(09
ETEC/STEC:F41 1 1 (09
Subtotal 64 (15.8) 33 (22.1) 4 (10.8) 101 (17.1)
STEC 20 15 2 37 (33.6)
STEC:F4 1 1 2 (19
STEC:F18 40 30 1 71 (64.5)
Subtotal 61 (15.1) 46 (30.9) 3 (8.1 110 187)
Total 405 149 37 591

A AT FAA WA Y 2Y 2 5234 94

Az AAlA BF ddiel FAA NANEES Table 9 vheblgich A
Hom ol fAEel FAUFERT MICH 7 ZAHAT o)t o f F A4 5&
AT BHoE FAA 5O AHgol FH 9PoE BA 53 AN gol

Ab&slhE FE & ciprofloxacin® -5 olfrAk=ell A w2lE #Eo] (2ug/mL) F73H]|

4= (0.125ng/mL) X ot =4 YEbykt. 3 nalidixic acidol = o] F-A= (128ug/mL)
= @ug/mL)Ett =A vEryth 3 H ol A E = A3 A
ceftiofurv= H§-E<] AHolA 05ug/mLAEZ SA YelY A7 = o] vEY
A FE Aoz FAE ATt

—~

o] &AM &
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Table 9. A=A 223 WU thAate Hada5%E (MICs) F4

Antimicrobial Weaned (n = 50) Grower—finisher (n = 20)
agents (S;‘ZEE) MICs,  MICe (f:;i) MICs,  MICe

GM 1 - 64 32 64 1 - 32 1 32

N 2 - 32 32 32 2 - 32 4 32

S 8 - 128 128 128 8 - 64 64 64

AM 2 - 64 64 64 2 - 64 16 64

AmC 4 - 64 8 16 2 -8 2 8

CF 4 - 64 16 32 4 -8 8 8

FOX 2 - 32 4 8 2 -4 2 4

XNL 05 - 1 05 0.5 05 - 05 05 05

CIP 0.12 -16 2 16 012 - 012 0.125 0.125

SXT 012 - 4 4 4 012 - 4 0.25 4

C 8 - 64 64 64 4 - 64 8 64

FFC 8 - 64 64 64 4 - 64 4 64

CL 2 - 2 2 2 2 -2 2 2

NA 4 - 128 128 128 2 -4 2 4

TE 2 - 128 128 128 2 - 128 64 128

GM = gentamicin, N = neomycin, S = streptomycin, Am = ampicillin, AmC =
amoxcicillin / clavulanic acid, CF = cephalothin, FOX = cefoxitin, XNL = ceftiofur, CIP =
ciprofloxacin, SXT = sulfamethoxazole / trimethoprim, C = chloramphenicol, FFC =

florfenicol, CL = colistin, NA = nalidixic acid, TE = tetracycline
MIC50=MIC required to inhibit growth of 509 of E'scherichia coli isolates.
MICg=MIC required to inhibit growth of 90% of E'scherichia coli isolates.

—‘%Ei Ol AIMELS 37}X] 9] F18 o}%(F18ab, Fl8ac, Fl8new variant)® FE.
coliZ FATFE HA AT HEFS1 SAHAWETSE Non-pathogenic FF+E 7
T FHFHAT  (Table 10). & HIL2> #F wWF 4SH3% Anion
chromatographyH< ©]-&3 AAH STX2eE Al&3sto] st & 60vtel el =)
AR B4 AFY 4F 2358 gy A= AHdE el 1omi® fJFsksiv. da
AEY A 259 5nkgly ol de] ImlY 574 HEsAth A4S Table 11
I zEo] glakgint.
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Table 10. A HF=

Groups Route Group pl'g s Method Remarks
_ Wild type
Al 5 Fl8ab 0139(Fi8ab)
_ 10 Wild type
Oral A-2 5 F18ac 10°°CFU/ml 035(F18ac)
_ Wild type
A-3 5 Fl8new 0121(F18new)
B-1 5 AAL A (270ug)
Treat B-2 5 AA2X (135ug) Purified
B-3 5 AA5X (54ug) samples
yotra B-4 5 AA10X (27ug) Wild type 0139
B-5 5 kA= 10X
B-6 5 wj kA= 20X 0.378 O.D4g>
B-7 5 Hj g E 9 30X
Oral c-1 5 Myad #5100 CFU/ml 024
Tle = (Non pathogenic)
Control
Non- C-2 5
Table 11. H A F=49 <=2 score
Score Clinical sign
0 23
1 ototo] FFo] vpehuiy okzte] A EE el
2 ote} &l wjglol] Hgo] e, FAslE Ve (Bdem of evelids and face, ataxia).
3 o] @A 3] vtolAw, o] MAFAS FHHS (recumbence, convulsion).
4 27S7do =z Qdl AR Kb, Z4lel w7} Uit} (padding legs, paralysis).
5 A AT R Q8 TFweo] YeR ALY HAKE (dyspnea, sudden death)
HE 5T 1~2 A7 ol 7 wkSo] gle=A gels 2 Ay A4= 34485 3 1
& (A group)oll A= HEWHSo] yelUx] kot vbd d3HE (B group)e] F5, &
= A=A HRIHkS-S yellon AHA toxing 34 HE B-1~4)3% & 6417 ~1
o o] 15 W EE xEo] HAEAY. A HES H$ Fllac (A-2) 2 Fl8new
(A-3)AM = HEagdol dAHAY. SAAUET (Cl~2)oA e AT EE HolA &%

t} (Table 12).
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4 (4.6)
2 (3.2)
1 (22)
56 )
56 )
5((G )
5(G)
5((G )
56 )
1(22)

4 (4.4)
2 (2.8)
1 (1.8)
56G)
56G)
5(6G)
56G)
56G)
56G)
1(1.8)

34)
1 (2.6)
1 (1.8
5((G)
56)
5((G)
56G)
56G)
56G)

34)
1 (22)
5((G)
56G)
5((G)
56G)
5(6G)
3 (3.8)

2 (2.8)
1(1.8)
56 )
56 )
56 )
56G)
0

No. of accumulated death (clinical score)
0

0
0
0
0
0
0
0
0
0
0
0
0

No. of
pigs
5(11715)
5(21715)
5(31735)
2(41742)
2(43744)
2(45746)
2(47748)
2(561752)
2(53754)
2(55756)
5(61765)
5(66770)

Method
F18ab
Fl18ac

F18new

STX2e(270ug)
STX2e(135ug)
STX2e(54ug)
STX2e(27ug)
culture
supernatant
(10X)
culture
supernatant
(20X)
culture
supernatant
(30X)
non-pathogenic
strain

Groups
A-1
A-2
A-3
B-1
B-2
B-3
B-4
B-5
B-6
B-7
C-1
PBS

Day of Challenge

Route
Oral
Intra

-Venous
Oral
Oral
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Fl8ab Fl8ac Fl8new =H o =3
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CHE

e

Fig 2. &% +244

ofN

T =AY

(2) BEHZE(FHA)ANA LDspA AR A&
AAE STX2eE o] g3le] H =] o)AMOZ 1ml A HEsIe] 79 FoF &34 ch
a2 A3 59 LD50S 1.5 pg/kgo & UERETE (Table 13).

Table 13. S A o]AMW HZE & =S AE A}

FAAE F A ANS BES /

&3 ] . 3 . = . = e AEE (%)
4pg / kg 3 ) ) . . ) . 0/3 0
2ug / kg 2 . 1 . . . . 0/3 0
lug / kg . . . . . . . 3/3 100

A Hgste] BeAdonE aQlsty] flste]l wfel A AP/ AR 2e
1 oAte A it HAddA 2 O types #Slstdoen (Gl

(e

0139:F18ab:STX2e:AIDA+, G2: 035:F18ac:LT:STa: STXZe'AIDA) o] E dHujA Oﬂ
A2t AR - g AAFA ARE ST (Table 14). ol ¥ 309" 9] A= 15%F

TYatel R Sukey 797F EA S ol HIEL (Gl G2)3 ﬂz:'l
(PBS)E TE3l9 A8& AASAT ArHFTS 10°CFU/mIE 2ml FE59e
W, 2 PBS 10mls ATAFTeAd. E=3 JFL2 Sodium deoxycholate
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(6mM, 10mDHE +
Sk mE NAF

ol wE BAS wAse 3

A]OO A— é
S 8 g
s -]
£ 601 —a +G6l g -+ Gl
£ * & C 4+ G3
FEY
gw i
— )
3 T T 1  § 1 1 é
0 1 2 3 4 5 6 71 Br—T—T T T 1 T 11
D tinoculation (doi 0 1 2 3 4 § 6 7 8
y3 post imerlation. (dpd) Days post inoculation (dpi)
AEE W Al Z 3}
A 5 05
L !
o ® 40.0¢
3 3G
: ma 99 & @l
n &7 2
Z B G g 39 bl
1 - g 2 * + G3
1 mHE 5 T 385
0- = = & 38.0 T T T T T T T 1
0 2 4 6 7 0o 1 2 3 4 §5 6 71 8
Days post inoculation (dpi) Days post inoculation (dpi)
% scoring W3} A 2w 3}
Table 14. T AHEAE B
T Fol iy wh2] 4 HETF H] 31
Gl 5 (11715) 10"CFU/ml (wild A) Sodium deoxycholate (5 mM, 10 ml)
G2 ATFHS 5 (21725) 10"°CFU/ml (wild B) Sodium deoxycholate (5 mM, 10 ml)
G3 5 (66770) 10 ml PBS

%7 W Cytokine @#YEE real-time PCRE o]-&3dte] Flalgltl (Fig. 3).
GAPDHE oz AMgste] dxg wAstanh gaels IL-61= GlolA 10004
o

o
S
%
T
1

i)

o

i
O

o)
O

t

do

= AE ek Z1Euh TNF-a 3 IL-1B A= oAl 57t
7} YegA] @gkth IL-10014 s GlaaEo] G2ru= Holx & 2 Zad A =7}st
At -6 EF 79 e AGAEES FEsE d8e e dow

[e3]

AN

[e]
Y
elA] Qo] #Az7 o] PR FBE M o Bu
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IL-6

1000.0
m A O] X =
m o E
500.0 T
0.0
Control G1 G2
TNF-a
100.0
50.0
0.0
40.0

20.0
c.0

Control

G1

G2

100.0
80.0
50.0
40.0
20.0

0.0

100.0
80.0
60.0
40.0
20.0

0.0 -

Control

IL-

Control

Gl

1b

Gl

IL-10

G2

G2

Fig 3. Fo+¥ Cytokine RNA %3 &

ZF. # A BEE4Y Stx2e g 3 ELISA A ER ¢

(1) A o)A Shiga toxin B A FYL ATAH AA (Fig. 4)
- 12 39 v= A Alg 8 ~ 512 ng/ml Y 34 Sk A &9 coating

% conjugate F=ol HlHEsHAl ¥ B ODgtol FeJHow Tkt 4

ODz#ko] @A FA %= Ao x Hol Shiga toxin A A &Y o] coating P =2

e Fastg.

Conjugate &5
— y S5O0
x 10000
== ] SO0
W 200
o
1G24 513 288 128 £.2 232 is B & F i ®
s nofud Py ngad nond sl ng/ed ngsud el Agsel et
HHH Shiga-like toxin B coating 8 T
B
% Conjugate &5
o - 5000
= u 10O
;3. e = SO0
(450mm, Rl
L1
™ o -
[+
1024 5132 258 120 e az 18 il 4 F] 1 -
e raref paied rofer ngiel ngieF agiel ogied rodeb rodel ngoet
2 x§ Shiga-like toxin 9§ costing &5
Fig 4. sH®| oA Shiga toxin & A 3<% coating % conjugate &= ELISA 2}

(A)Fd 94, B) =4 2%

=
[€)

4

&
A

ol

o H1
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(2) 224 ¥ 5= 43 N¥

- 123 Y s= AA A" Al OD kel =A FAFHJY Adsted =S
Conjugate §=71S W7 st 543 & ol Fodd Zol7t e=A &<l
st (Fig 5). 2 A3 HFHoz I F=+ 128 ng/ml conjugate 20,0001
sl o 2 AEHS gsslt).

A
18 |
oo T Conjugate &5

{(450nm)os

ah

= 10000
= 20000

& TR SPTW APEHIE S=PF pig =4 T FIE &4
e wE
W oD
G

= 14.34

16 -

L 10:9_."

TS/C W@ Conjugate &=

& L :EDDD{:
j =89 cas 272 sas o 343

. e um BB .

o [ 1 |

2 s AL TN O SPF pig &3 & IlE =&a
L= o
Fig 5. Conjugate &% H]x ELISA Z¥. (A) 1 0D % (B) H T/C %t
(3) HMAANA EH 3|4 vl & vl ¥ AA AF
- 54 cut-off valueE 02 °lst=2 7] 98] 3 34 &S 245t 4TS A

a9 th (Fig 6). =28 21 s Qojd oz A cut-off value hS Hirzkel X
FAA S g3 oz AAGg o FA cut-off value S Hirgkdl EFH
ZF 15w E Wl o=z AAeidut. 2 A3 HIT A Y A wlE&2 20002 &

Hak sl
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ia
14
iz —— MCLL-)
. —— 20
o.D. 1 e — e
450nm 5.8 . ——— M4
T e PE1]
0.6 e o ~ —PER(s)
o 2 2006004 24 Cut-off value = WSO = 0.4 | Peacs)
A - PCA{+)
.
sz | ®® =+ 20000844 B4 Cut-off value = WI 350 = 019 |
- =
50 100 200 400 200 15040 3200 400 12800 5600
E E WE
TR 30 1043 200 A0 EDD 1800 2200 SA00 12800 S3600
PMCE{-) 3265 2104 . 1465 (e Reb - ) DDEZ2 (48 T4 ) 0D4L7T [+ RS 0083 Lelot br |
MC2(-3 o330 02671 01711 1022 QOESL SoE11 DD4azs QOS2 DDs231 ODal1l
[ = T 0] 23125 02549 21621 (o8 ok il [afalE5 Qo827 DO435 QOIeT 0.0 DO43T
PICE-) 03129 02128 OLLS85 2113 DDEE 2B 5 Doaz Qo415 00422 D355
Wz D.320625 02363 015955 QU152 00BS625 (il i) DDE7a Q08125 0041325 D431
5D DO0EZ5E GO2E8S5S 00I0D1ET OO05258 0003455 000I428 O007387 0001282 CO001282 0001325
Cut-off valus DO 3AEITE 0323208 019011 012097 0095989 0066885 0044762 0045096 004567 0048376
PC1{+] 103 o8 05614 232 a2 012 0o62 D52 004 OO451
PC2{+) 156 143 DSI6S 5859 Da2E9 23265 1269 DOES 0082 ODaE
PC3{+) [+X=] o7 05224 32249 D224 21734 Qo024 DOs2a D042 0043
PLA{+]) 113 33 07183 05183 o4 Q.35 0.11 Das51 oocas2 D045
e 11 955 QGRS TS 4619 0312325 0239825 0100325 DOS61 00205 0043525
sD Q285040 0323486 0 1BS218 0176448 O11764 01E0335 0027525 DOOEE2 OOL716 00019481
Cut-off valua Q671077 0479022 O402423 0197228 0135864 Q074323 0.059037 QO9317 039477 0040613
Positive ZOW- 2 =
Megative TOV 0322699 0155814 m’l3 GO7PE2S 0039875 0007438 0014275 000193 000619 -00DEZ6
Positive SOV - B - = =
g atiee CONW 1926288 1 483085 ZIETES 1 E63I0ZEE 141841 2111207 LIIE0 Q087201 0844391 DEIDNE
: A 5 2= o] w o 5 % 1 o _
Fig 6. &% 34 vl 54 2 4 &3 0D 3 2 cut-off value
(4) 23 QX A3
_ O B O Ex 3 WMo ] o Blolslod
AgS Sl dofz dHS S8 A" AE WHY AddS skt 3ukE
_ _ - o .. Lo 3 7 e
A Axp BAAC §&7]F 20% o] CV(Coefficient variation 3+ x}/3 1
_ LYY 1k
@) 0.2~1856 5 YEST

TIAANE &9

2ol 23k cell 24 A Y
vero cellol A 744 2] pol& &elstr] ¢38l vero-k, vero—kyb,
st (Table 15). A8 A3} vero-ky5%t vero-clone cell<
dardel Aol Fdsilom o] F Aot ©e vero-k

toxinoll °s| X% CPE7F YElyth S/N Ald& A= =

(1) Shiga toxin

T4
- Shiga toxinell 23+ v

pas
o
vero—clone cellS ©]&

STX2e toxin®l <]k A

cell& ¢ e FL9

)
X

=
()
4

Zof digk Aol o Wigstal m4 S AA A st cello] a34o]7] o
ol 299 S/N test: vero-k cell= 2 A3t}
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Table 15. Shiga toxin A Y 2L ED # ¢ S A vero cell cytotoxicity assay

[e]
A EEA ZAH(Cytotoxicity Assay)
Ax AAE 98y FF N
180mg/ml 250mg/ml R
Vero-ky5 10* TCID50/ml 10°  TCID50/ml 10°% TCID50/ml
Vero—clonell 10** TCID50/ml 1052 TCID50/ml 10°% TCID50/ml
Vero-K 10" TCID50/ml 10*% TCID50/ml 10" TCID50/ml

(2) Vero-K cellol A S/N test®& Shiga-toxin(Fg) &F 24 A d

- ELISA HAF A3 3717 =2 vpg29f Hx9 EHS o] &3l AlFS 23
ok AlEd A3 STX2e toxino] W3k T3} whg-o] Aol HH SA7 I &
A7} 2ol 7k 2 s 320 ng/0.1mlol =X Ao Tt A HHE T (Table 16).

)
off
-

o
L
©

Table 16. v}-$-2-¢} =% & A4 Shiga-toxin =¥ =3} A 7}

78 o9
%h;“g%‘t%x;; 2,560ng/0.1ml | 1,280ng/0.1ml | 640ng/0.1ml | 320ng/0.lml | 160ng/0.1ml
DR NO CPE NO CPE NO CPE NO CPE NO CPE
A E A2 NO CPE NO CPE NO CPE NO CPE NO CPE
| NO CPE NO CPE NO CPE NO CPE NO CPE
e "2 NO CPE NO CPE NO CPE NO CPE NO CPE
T %

et %4 | 2,560ng/0.1m1 | 1,280ng/0.1ml | 640ng/0.1ml | 320ng/0.lml | 160ng/0.1ml

FHEAH1 <2 <2 2 8 NO CPE
FHEH2 <2 <2 4 16 NO CPE
+AEH1 <2 <2 <2 <2 NO CPE
=482 <2 <2 <2 <2 NO CPE

vh, vl 9 7)o A STX2eo| W3 3| A4 (immunochromatography &)

- STX2e (180ug/ml) HFTHS 1715kgel E7I¢F 1520g vF$2d IHFT
(Subcutaneous injection; SC) WH o E7E 1ml¥, 7l¢2% 0.2ml% HE 8
t}. % F7]% Freund's complete adjuvant® A% ¥ AL HAXx HFAH o%
Freund’'s incomplete adjuvant® #|Zsle] 2 (FA 02 F 421 HFS st 4
A HE 25 Sl A AA AEESTh Rabbitl A= 12 HF 25 FHH
(375+05) log:@AI7Fe ®elH, 32k HF 25 & (5.75205)log 44t HE 255
(6.5+0.577) log:9] A 7F7F elw gdth. Mousedl A= 12 HEF 25F FHE S
(2+0.1) loge F&&AA7FE HeolH, 32k HF 25 = (3.75+£0.5)log 42 HE 2
= (47520.5) logo®] &A|7F7E #Q1E AT (Table 17.).

N
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Table 17. v}~ 2 E7]o A STX2e EF =3} 347} (logy)

AY ATE 4R FHEAT}
STX% (A 3484 ; log2, Rabbit n = 2, Mouse n = 10)
13 4% 23 % 3z A% 2% 3 473 AF 23 3
Rabbit NEEE! 375 + 05 575 + 05 65 + 0577
SAEH 0 0 0
Mouse NEEE! 200 £ 0.1 375 + 05 475 £ 05
S48 0 0 0

Al BEY AEAUIE QA7 &

(1) B4 43

- Pro-Check Stx2e Ag Rapid Kitx= WS AZvtE g uHS de & sl HARA &
Aol g =4 (Capture)?] TGFE &-FFH (Stx2e) AE 14 (immobilization)
A7l YolERAER 2~ JBYQl Ao AR HA FEES AW AA =HA

%Y S2eFP EA KFE AASHE Aokl

- AAC] EASHE @A BEW FYD (Stx2e)e] FE ZidlolES WA wkEd oy,
HAARA H9e] 922 - A 5FH Stx2e FAZF AR vkt NS H=
TE BATE Ao Bl HEE uk it

StZe HEE S

CHEE gh-Stx2e A -colloidal gold

A
jy
r
oo
|
)
)
[14]
s
z
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(2) AN @3d
(7}) Antigen specific purified antibody

- w2 9 B0 A STX2eo digh SAALS T3 Alztd &4 (Polyclonal
antibody)Z ©|€3}o] antigen affinity column (resin)< ©]&3lo] STX2e 3
S FEE ] o] o] wk$-3E= antibody S capturedto] o] &

@D Gp : 1.0mg/ml

@ Mouse : 0.7mg/ml

@ Swine : 1.0mg/ml ¢ EEZ Yo|ER MEZ 2~ ulo

o
L
>,
N
a

(1}) IgG—colloidal Gold A2 A
@ GP : 0, 25ng/ml, 25ng/ml
@ Mouse : 0, 2.5ng/ml, 25ng/ml
@ Swine : 0, 25ng/ml, 25ng/ml 2] F% = conjugate =5 A

il E F& AT

o2

sto] B&

(3) A1 847
- YolExRMEZ A~ Yo nl9-2 Antigen specific purified antibodyS & & A7)l wp-$-
2= IgG-colloidal Gold=2 A7A3tH S Al WEgo] F52 ERI=ATH (Table 18).

Table 18. #FH IHINE Fefdl ddEFAE &= F7t

ZTACIE &
Tr © 0 ng/ml 2.5ng/ml 25ng/ml
(ng/ml)
AAAZY FF | mouse GP Swine | mouse GP Swine | mouse GP Swine
[ =77 7
; 3 §
Antigen specific | ' , ] . > =
purified antibody
(GP)
:‘grxé — — — — — — _ _ _
Antigen specific
purified antibody
(Mouse) \
|
- l
4 - + - ++ ++ - +++ + -
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Antigen specific
purified antibody
(Swine)

- YolEmAEZ=R ~ uo| Antigen specific purified antibodyE &ZA17]3 wp$-~
IgG-colloidal Gold= A4 AEHEXAINEE A|ztste] bt Al5E o] &3t H
A WAt (Fig 8).

(1) A8 sample =7
- F dxToR Ay 2 PCR AAF 23 FE3W A4 JAdS e Frol
Z4 sample¥} F-FHW WAl 739 Il BFH Stx2e A IS AR
54 dxzvo®2 PCRAAF 2 SA4oldd &¥ ¥ PBSE o] &3t

(2) AAF 23

- A8 A3y PCRS E3lo] A AdS W sample 107015 9717 kit oz oA
#Ao] HArt (Fig 9, Table 19). kite] HEH %49 stXZe AZE A= AA
Selel 7AAF A3 x1000009 (1x10'TCIDyy/ml) 84744 7o) 7hsarglch #al
T e x100008) (3x10*TCIDsy/mD) 7HA] 7 & EJ?M FAHor BEH &

A AAds e AY 2Ry olfAlE AAS FAolXNE W 54 EWy
PBSOHH% BF gz AEHdu. T8t A4 PCRY Aldujdros 4
SHA 7L GhA gk A A FAel A FHAAHALR Y EolstAl F-EW S HUlsk=d

i

wa Alg b @ Aow duH,

ofje
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Table 19. °F9] &%

ME,
>
oot
>
=

Sample &

AR

P161115-049

P160816-032

P160810-021

P160729-105

P160725-085

P160624-090

P161109-031

P160906-016

OO0 | N[O |0 | |WDN|+—

P160825-062

—
o

BTN BN He | e | e | e | M| e

RS S P I e e 0 = e )

P160713-045

TF YA (3x10° TCIDsy/ml)

++

3 e x 10

++

o A x 100

++

5 def x 1000

++

3 29 x 10000

3 29 x 100000

A} x 1000000

F&W Stx2e A T

24
ook 4

1 e

++

(1x10° TCIDsgy/ml)
2 dH %10

o
I
o

++

++

Al %100
)

++

++

0N |W[IN| = [ N0 W[N]
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— AN |||~
= |5 | 5|55
— ||| < ||| ||k | ok | o
BB E RN B | o || o || 2 | )
ap |2 |2 |1 |1 e | e | e e | e | e | | R
Bl el v [y e ey R i g R e
cd-di-dicdice oF | oF | oF | o | oF | o
700 | 160 | 760 | 76° | 76° | 76°
< | <O |0 O | D
| | | | |
AN N[ T~ NN N OO — |
T
il
B o
X
gl o
umD
Njo N
fo)ja
ﬁ = &
HO X
Mo HJ
+ ~
of

el

O|f

)

2. <ALIZE> HAA o] FAE BPF AAHE L BFH

WA FRF D Y AN

oW TE A L R
- S A A

3 oAt

2]

o] 7% 01399l

<ol A

200 oA H

=i
=

KEFS218

(F18LT:STa:STX2e) w5 HFTAEe3dtt (Table 20).

-

Table 20. =

m o |lo | < cl|lo|lo|
.ﬂ_W oS | O < N | — | — | 00
~
% (SN N
—
(o2} — | N | o N
™ faN 2]
—
ao
%m ) ™
@)
S
—
— N | — | O | N
N —
o
=
H — —
—
T+
i o0
= 0
A 2 =
X O 3 2
i 8%8%8@8
0 — — — —
S ElE|E| > E|l2|&
7o QIO B|lQ|Q|Q
~ |l R @l ol H BAIMX
%ooanTTnTTT
X ISR || AE A 0]
(G TN ) e BN

Y. STX2e S4& AR B DA

be] ) En}ol

s

el A brothe] wjA|=

0143

=
=

g+t (KEFS218)

_37_



Al (mitomycin C) H7F 2 vEwo]Al (mitomycin C)oll Sodium deoxycholate
(SD)E 0.3% #7Fste] m sk 49 ELISA A A3 vjEvfo]al X7} v o vt
AYFHSAIZH O ESE F7FgE wjA oA 358} o] ZAMA AsadE &<
shlvt, R Mg A AS 0.2um FESe] Wl ZAE HFI F AEUA 77
5 glg A3 A brothel wEwrfo]lilwt H7kgh A9 B nEwto]il + SDE §
A AR 2FlM Az Zast 4u) o] Srbskith (Table 21, 22, Fig 10).

o\

Table 21. Al7F524 Aibs A1E

P EFF = (ELISA)
Z
Az (Am;rih) Mitomycin C 37} Mitomycin C +SD (0.3%)3 7}
Thr 0.049 0.057 0.078 = 0.012
Ohr 0.049 0.069 0.063 = 0.021
3hr 0.058 0.068 0.160 = 0.024
ahr 0.059 0.038 0204 = 0.015
Shr 0.050 0.083 0.174 = 0.016

Table 22. W& A2 E o] &3 47} A Y

HEZAX SAHAE
A =
lres H= Mitomycin C 37} Mitomycin C + SD (0.3%)3 7}
(A broth)
lhr 100 200 400
2hr 100 400 400
3hr 200 1,600 1,600
4hr 200 3,200 12,800
Shr 200 3,200 12,800

o =7 A + mitomycin C

A broth A + mitomycin C +0.3% CD
Fig 10. Bl 2 A ¥ oA sodium deoxycholate A7} 3 A EXHA g3}
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o 25 (STX2e) @A AA
W 545 A7) et i Wil S A4 EE (8000 xg, 10 min) $ 4
NS ALt Anion  exchange chromatographyE ©]€3te] HiTrap™
SP5column  (GE,USA)S AF&3tth. FPLCE  AFE3t3th. 10mM  Tris—HCI
(pH7.6) bufferE® AF&3te] 5 M NaCl linear gradient® ©@¥W &S £%31%t} (Fig
11). @ B2 12% SDS-PAGE (Mini*Ceﬂ kit, Invitrogen)& 2 A3}t
o] % nitrocellulose membrane®] transferdt % 2% BSA® blocking3dl3 o™, 12} &+
(anti-STX2 rabbit polyclonal antibody, Genetex)E 1:10000.% 3]A S 1A 7F
fﬂﬁl;}"j‘:‘r Peroxidase conjugated goat anti-rabbit IgG (KPL, 1:1,000) 2. % 1
% ECL detection kit (Amersham, Germany)Z ©]-&3to] Eo] vz wj

M 2> ot 24
rUlm oL

m

T,

0

s s das 2es v e - e et et San Fomtmms A s 4

1
i \ : il §
¢/ 1 [

..... Tl ag [ anlas Bap I Ui [ op | sgpllaynlars Rasy] sy Jiava Jang Ipio v s lorms Lpialeres Qoo lom Som dor (om lonl  wr | ap volles cimg
e =5 o e 7

Fig 11. FPLCE ©o]&3t & & A Al (anion exchange column)

| |

— — - -
40kDa

i winﬂi"?.“" {

Fig 12. AAl¥ STX2e 542 SDS-PAGE (A) and western blot (B)
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g A FE2YdE T3
(1) STX2e cloning : HA FF ¥9<2A 54 (STX2e) L& HHY Ax
- Hx BREwe& A (Shiga toxin producing E. coli; STEC)o] ALa}
STX2e7} 4912 A subunit 17§19} B subunit 5712 A E 54 "=z
subunit toxin o] EFAl AlEo] F-Z3sle] A subunit toxin®] AEE F3}
F A T AEWE AL E A subunit toxino] Al¥Eeo] whulA AL Wb
st M IALE skt o] 2719 ©wlE STX2eA9t STX2eBE operon
22 g A Ll 7hsd MHE Axs A old, 9w HdES &l
98kl STX2eB frd el His tags 2ol od A7l WME L= Zo] A|&s3ith
operon T-%¢] A subunit toxin¥} B subunit toxing W&AI}E ZAn=E
pET30 Stx2eA:BZ W93l HisE o] wdsles Zgan ==
Stx2eA::B hisZ 3}t
3 A subunit 2] 270¢] ofo]w=4t 167H A o} | :=AFS- glutamic acid (E)ol A
glutamine (Q)= 170 A o}n] =42l arginine(R)S leucine(L)% site directed
mutagenesis kit (Stratagene)< ©]-8€-3t] point mutationAl A ME=AHE s}
3 \ELAEd S FASE U+ toxoid TEH WHE A FSATE operonTx 9
toxoid & Z#t~n =2 pET30 mStx2eA:BE W H3ala HisE #Zo] w33t
Fet2~v| =5 pET30 mStx2eA:B his® sttt WH e 2= Fig 133 2
=3

R

PET30 Stx2ZeA:B B Stx2ehA
s
[

PET30 Stx2el::B his B Stx2el Stx2eB .
s

PET20 mStx2eA::B Stx2eB

. R R ==

PET20 mStx2eA:nB his B mStx2el B| Stx2eB e
s s

Fig 13. &% 954 (STX2e) A MY T2

4

Stx2eB
ter

nma

A @3

mStx2Ze

nwma
Gl

o

]y T84 SulEd STX2e9 oy
FEstth olw AMgE digvre B A9 didt BL21(DE3) (E. coli B F
dem opmT hsdS (rB- mB-a) gal ANovagen, USA)S &4 F4x HdS 93
STAER AR o, 7] 34 HEAE 50 pg/ml ¢ kanamycing -3
auto induction ¥IA|E ©]&3&te] 37°C, 25ColA ZHzh oF 16417 5o vkt &

A 2~ES auto induction WA S o] &35le] FEQCZE % EHE Ao, AxE

o
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& el AEEE S4% gl Buds fEa s wrolA
o) WAL AE v F AARAE B 484 HUE 244 UL B
% SDS-PAGEZ #218t5th. His tag 5@ 9128 EHo2 guid wadg el
sttt (Fig 14)
toxoid toxin
3IVE  25% IVE 25F
S 1 S | g T &
"
T —
-
-
Fig 14. 54 d2=¥ E3& o] &3 STX2e &d &9l
RS SaAA FA BAAHY AZ

&0z} F4 (FaeG)e F18 (FedF),

=492 LT (heat labile toxin, elt A linker

elt B Z43+=
a9ttt (Fig 15). olwl A&
HAjol A 197THA  o}u] =
g =

P =

2E A sl oA B A5 WS

A Z

60H A ol A 109H A o}

1__ '\j_

e s
]L
[

A}

Foiaz, KEFS218 (F18LT:STa:STX2e)2

H=

o
=

KEFS1057 (F4LT:STh)e] F4 A4 F 1
F18

-
79

Fustal, LT A A= KEFS1057%

eltA (accession no. ABV01336)<]

1HA A 60HA  ofn] =ik

elB

o7 3dx
(accession no. WP_024168673)2] 1A oA 1034 ofn =it AdS st
7 BRI, 5AFAA Y FAFES AASI w52l DNA2.0A A o g+t
o w= FE FHAHIE FEIY. Z= HA3HE F4-FIS-LTE= 5 Udtel EcoR 1,
3o Xao I Astah Alo]EE AbQlste] pJ201 #WE o] Abdste] A|2HE Qo
pJ201-F4-F18-LT= W3}l SN E=E EcoR 13 Xho 1 At &4 AHE
T, 2> A B4w EelE pET28-MBP #WE o =9H vt dulde] =842

, B
AL g4 BHAAE SaA% ol MBP §3 94 AAsAL

ofN o
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g},

A,

(7570) XhoI

FedF(F18)

(6611) Stul*

(6274) EcoRI
(6241) Sael

pET28 MBP F4-F18-LT
7732 by

(5120) Ndel
[6xHis
(5069) Neol
RBS

(5030) Xbal
T7 promoter

Az AR TE
e s Jddgste] Hds FRe Tk oju AMEE TS B AlE o
4t BL21(DE3) (E. coli B F- dcm opmT hsdS(rB—- mB-a) gal ANovagen, USA)<
Ba A HEE AT sFAER ARSI e, 47 34 Ad8AE 50 ug/ml 9
kanamycin< 3-13h= auto induction WA & ©]&-3te] 37°C, 30°C, 25TCollA ZHzt <
16A12 Bt wiFstdnt. dAAAge dubdor mrte] IPTGE  ©l&3te] T7
promotorE ZHg Al A vl E S FEd B Aol AFEE auto induction
A= o]gale] o] IPTG tilel] FES =S f& EA= thAete], AT 759 A
. .

o
i
F23) e e gt Taw

R A AEZE FR-8t3, AE 1g3 15mle
dog 9=l 1 (20mM NaH.POs 0.3M NaCl pH 7.4)% &gslgct Aol s =83
gk & 12000rpm, 4ColA] 30% F<F YAl ste] dolde Al S A A

B2y 2Ao o] gahair,

[e=]
=
Gl dg MBP-E#} Z§ (GE healthcare) &% AAaHth 7] ol

il

= 959 2 (20mM Nal:PO4, 0.3M NaCl,10mM maltose pH7.4)
AQonnE £EAAT 851 vMAL v 2Ry B

Az Sydo o4 e A Hg E3l¥ £4
Aard dd e SDS-PAGES w33 5 <o 4 (ge)es HERAZZS A 7

B9 < (Nitrocellulose (NC) membrane)o] &%t UEZAEZ 2~ WHYAS
PBSel &38l¥ 5% 27 U3 (skim milk)E o] &3te] 1A7F &<k A
A7 B EolukgS glofa, PBST (PBS, 0.05% Tween 20)& 15%3F 3 A2 31
o 28 v, 056% 2% UaE % PBSTOl 7zF &9 wd Fglg 3t 13

g4 1) mouse anti-E. coli heat labile toxin A (abcam), 2) sheep anti-£. colf

rlo
2
2
i
!
oY,
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0149:K91:K88ac(F4; abcam), 3) mouse anti-His (Santacruze), 4) mouse anti-F.
coli F18 hybridoma unconcentrations Z}7} % 7}sfo] 2d-2o| A 1A|F &<QF 134 wF
$& @t UERAERZ~ WBEHAS PBSTE 1584 33 AHd =+
anti-mouse IgG AP-linked &3 (sigma) % anti-sheep IgG AP-linked 34
(Santacruze) = -2l A 1A1ZF &<F 22 W& gty YERZAEZSZ 0 A~ WBE <l
S PBST® 1584 33] A& 31, AP Conjugate Substrate Kit (bio-rad)S AF-& 3}
of & diAES gkt 1 A¥, FARIAF F49F 549012 LT v zo] 3¢l
Aol e gttt (Fig 16).

1. Lysate
2. XY AR

SDS-PAGE A #

His &4 23

=200 LT 34 A3
T2 F4 &4 A9

a.
b.
C.
d.

Fig 16. A 23 ¥l o] Expression €<l A3

oh. ddFTES T3 YR/ E
() #5498 549 EZ3 2 970
- FFW 54 (STX2e)9 vk tig WA E (LDsp)2 541 47k o
o2 10 ng/molAtt. H2E E&3A7]7] flste] Wi Sl 03% =™
(Formalin)& 7Feh & 37C &27|A 1543 Basds 549 =d3s

gelsksitt (Table 22).
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Table 22. A7} 49 B3t A|d

- 23} AL (25 / BEH)
(ml/mouse) Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
0.5 ml/v}g] 0/5 0/5 0/5 0/5 3/5 5/5

- 5T 54 (STX2e)o tid Hiol= AWMl vhe-2of] tfdh Wo] 3 A F
oA 100%°] Wol&a¥E gQlsk3it) (Table 23).

Table 23. A sE gk Holgy} Al E

Ne7 | =3ms | O0° Chiahy
A= TRl EE 1| 2|3 | 4|5 |wde)
(ml/mouse) A A N 10 _ - . - _ 100
0.5ml dF
mazz@EBs) | STX2 | 5 | 4 | 1| - | - | - 0

2) AT E(S+2)E 53 A1E9A &F 2 adjuvant 23 A E
- AT 15~20g9 "}9-2= 50vtel & THlsk] FFW STX2e shaFo] thE Alg w2l
T PBSE Y& &4 U= 47 1OUPﬂ“‘ E7kel 0.2ml (
dose)E HE38ta 2% 10LDs/0.2mls HZEsh] 1047 ##3)3

3th (Table
24).
Table 24. §&4W Stx2e FFAA Al WA FA(vFF-2)
Vacl Vac2 Vac3 Vac4 Negative
Control
STX2e & 50ug/ml 100ug/ml 200ug/ml 500ug/ml
TCIDsy/ml 1.6x10° 3.8x10° 7.6%10° 1.9x10"
STX2e-150407 (1.36mg/ml) 11 ml 22 ml 44 ml 110 ml
Gel(20%) 60 ml 60 ml 60 ml 60 ml
PBS 229 ml 218 ml 196 ml 130 ml PBS
Total 300 ml 300 ml 300 ml 300 ml

- AE A AR FrhE A4S (b2 25 B7H]S 80% o )l whet
STX2e% %< 100pg/ml (5.0x10° TCIDsy/ml) ©]F o2 A A 35 th (Table 25).
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TAHT F(dpi) A (R zE2=/
Ald . AEL(%)
1 2 3 4 5 6 7 A A )
Vacl . . . 2 3 2 . 3/10 30
sep | Va2 | . | 1 | . . . . . 8/10 80
2% Vac3 . . . 1 . . 4 9/10 90
Vac4d . . ) . . 1 . 9/10 90
Control . 1 ) 3 2 3 1 0/10 0

3) HHFEEHA)E 3 adjuvant 23 A3
- BEW STX2e vk 3% Ad 23 Z2A 9 100ug/ml (3.8x10°TCIDsy/ml,) ]

oef  HATES  #HAAA  FF A AP JFadoh FEF
38x10°TCIDs/ml, & E3Hg 4709 Alg Bt S dzws dol 474 AE
sSvbelol WAl 24 HE F AHFTS AYSEATE (Table 26).

Table 26. #&H Stx2e FFZ2AH Al WAl 34 (A

Method(I.M) No. of pigs
Groups Vaccine . .. - o1 Pig
(TCIDo/ml*) Adjuvant Vaccination (Tag No.)
5
Gl 38x10° Gel 5 (11715)
G2 FD*+38 x 10° ¢ 23] = WA 23bF % 25 5 (21725)
= A S Chall
) eungen 10% @5 2+2) - Challenge 5
G3 FD38x 100 by ol emD LV. 1ml 5 (31735)
1.33LDsy (2ug/kg)
G4 Non treated 5 (41745)

*TCID 242 vero—k cell 2 % 3)
*xFD: freez dry

- WA 24 gF 25 ¥ ol 1ut (133LDw2ughke) ¥ BAREHG O
1497 7 89 A W B2 Stk 4F F 1243 ol WA
A g e 14 A3t Table 27 2 o] 7|FixE st A4S
el

- oA REW WA FARE olF WA 4ER (Table 27) 0 WA 23 HEF 2F
Fol BARTEL AAse] Are AE 4T A¥ I FaAsad
dpon FARE oF 1~24% wol AN o AAE ggden e
4% BAE wand Qv $APE STvH Aol /Y Ass
D 2AARH A AAG st AR AAE $AdE
2~3ARA7HA UEskom 1 olF 4Ed A Q4 ne

= <
- Gel WA FAAZE Gel WAl Ao mE Wolse FUA 60% oM
H

circo-adjuvant (eungen 10%)%} &4 Wz Wo] &2 20% At}
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Table 27. S %] F-F A5 WA YES
= 3L = B Q 2= 2=
Al FAAZT ¥ (dpi) HAALSF "E%--r/ A= S (%)
(TCIDsp/ml) 1 2 3 4 = 13 14 A A S
G1 1 1 3/5 60

ELESI

@ 2 3/5 60

ST

G3 2 2 1/5 20

Control (G4) 4 1/5 20

- A REY N/EARE oF d4BA A% 4% A% g4 gz
circo-adjuvant (eungen 10%)& AF&3F WAL FTAHSRZ FoA o7t
A2ttt = eungen 10%= Algo] RAAES o £ gt} o]9} thE A Hi
100pg/ml+Gel WAl A9 4 dxzad o4 Zol7p dAstATt =3
Az Y9 100pg/mltGel WAL 54 2o N FEH BTl
FolAQ Aok A daEAel FaxBEE ¢ &+ AT F A4 Ao
BEy WS Rl Qom BAAE Fee] WAL ont o $4@ WA
g9E BAY (Fig 17).

5

d
5 d
- 4
E b
S 3
b
o 2 C
w
g 1 [
100ug/mi % 100ug,mi Control
+ gel 100ug/ml circo-ADJ

+ gel
Fig 17. 559 WA del(adjuvant) ¥ 3AH S o]F A9LA 2 A4S A3
*Mean+tSD Swine Edema Disease (N = 5)
a,b,c are significantly different from other groups. Duncan method (p < 0.05)

S oA pEy w9 34 4F ol WAAQELISA) A3 (Fig 18) ¢ 94l
22 HEF o]F 1FA= circo-adjuvant (eungen 10%)7} 7}4 =& ELISA
FAE ehgow, 24 FF 25 F AL gastel WA YEE wE
H =gk FA7EE BAth AT4d 942 AES 2y WAl 24 JF 157+
AR FHo WAvE S dixatH fFoAQd Aolrt wow WMl 2 HE
2% Folt Aakel WA FEAX g4 vETH £o49 AeE marh WA
A& wE ELISA A7 Wstel FastA 348E olF 157 FAG7=




ELISA (S5/F ratio)*

TAHFTA 9% boosting EIZ QA& BE ol =A FAsIFoH,
Adg =59 54 x2S 1579 ol wk o)) FAG7E "Holx Ay
WA JE e =4 AaEE A g9 5 A

EEFE

=1]

wn

!

=53 100ugfml + Circo AD

i

(5]

[y

: = Cantrol
= 100ug/ml + gel
] = 5H 100ugiml + gel
ab | -
" m ..A,L- j

EWF]

& ol% A7} W3t (ELISA)

:

Fig 18. &% 9 HF ¥
WPIL: Week Post Inoculation
* (sample O.D. - Negative)/(Positive-Negative)

o

A

iy

a,b,c are significantly different from other groups. Duncan method(p <0.05)

- Hx BEy oaa w34 4E

ol F T3 AZE A3 (Fig 19) + WAl HF A

5
(0 WPDHH a4%F 25 5 (6 WPD 74+ A& o] &sto] T3t A7t
AxE AR A AR §4 dxEd fo4d Aol BAG Tihe
WA 12 HE 2529 WAl 23 A 1FA9 SZ24F He9 Gel WAl

[}
A 2R AFE 2FA BE WA gETIAL. YHFHANAE A Fo

ul
A3E A& T4 MA Gel HH= T3 gUtA
Al 12 HE 2F (2 WPDwhe]l ®Hgla @Al

WA E B PEl BT F AL Aol WA GE G FH
Matsl FHsl FAUE o F Holde A FHAFAGLNE ww st
2% %A g4 A

o @
b}
_E
2
X
H
Y
K
\)
a1
=

f

2 HE 15 (3 WPDe
A¥E BAJY circo-adjuvant

S =
T =
SR I ESTE R P
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Ko

= Control

B 100ug/mi + gel

553 100ug/ml + gel

B 53 100ug/ml + Circa AD

= =y i

«zBo7) {eliE 12

SR WPl
TARE o F 3t

4WEL

3WF]

Wel

A7F Mt (S/N test)

3

—

S

Fig 19.

Week Post Inoculation

WPL

#(log2 53} 713 4 <)

a,b,c are significantly different from other groups. Duncan method (p<0.05)

sl

=

3wy 28 HEelnw

Ho

FAAX Gel WAoo JfHtEofof
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3. <A28F> HAA UFTAHAAYE € 73 YN 4d3s)
AoAA BEE APRA AL 2 9w AP (ATE A, FEE A 27D
- HFAH o7 HNAH STX2e &y} adjuvant, A4l ol&] A& WAS 3 lots A F3HA
(Table 28).
Table 28. &9 A1 WA 4
Trial Vaccine Date of Production quantit
d Y Content (Per dose)
(Lot. No.) product (5doses/bottle)
Escherichia coli Shiga 2e toxoid 200 pug
T315ETO01 2015.07.01 1000 y_i/—(ﬂ ................................................................. }Zg %k
FOrmalin s eeeeeeeeeeressnrneeeeeemmsiiniieeiniie 0.3% o] 3]_
Escherichia coli Shiga 2Ze toxoid - 200 ug
T315ET02 2015.07.08 1000 FLT A e A 2F
FOrmalin -veeesseeeeeserreessensesssnreinniennnininn. 0.3%°] 3}
Escherichia coli Shiga 2e toxoid - 200 ug
T315ET03 2015.07.15 1000 Eixﬂ ................................................................. zé aok
FOrmalin s eeeeeeeeeereerrneeeeeemmniinieeeiinie 0.3% o] 3]_
(1) E4A3
S A" W BRE AR A SAAEE (1-11-20-0D0] wheh AR
lot M= 2 ¥ 6 Wl thsto] A, E8 % o]E Hx o]F ol tiste] HAMSHA T
A Zgn o] BAFL A i 1000 B2 FE dlolaA AAsig o Ay
FEE AANE di= 7HEAl E50A &elk, X, MxE AAEY T (Table
29).
- AW A e W] FAG FH@TRozA oFzte] FAo| glot BEW
et HA7F =m o], o]H7} §la WE&ES] o] ddstA
Table 29. & A WA 54 Ad 2%
Tests
Lot. No.
... . foreign .
color turbidity sediment foreign odor
substance
T315ET01 —a - — - -
T315ET02 - - — -
T315ET03 — - — -
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(2 AFE N F
- Al W 3 Lort.d] AlEWAlS TEE AESA AA 57rAA 7S
AgHel el Agua 7b Lotz Aol
5Smm °Jfe] Ao Fa WA F
- A3 A3 3 Lot.o] A3 WAl B wbdo] 1A =l

i

- |

Table 30. FFH A1 YA e AJd A3}

Lot. No. Vaccum test
T315ET01 Normal
T315ET02 Normal
T315ETO03 Normal

(3) F+oAIE
- Al WY 3 Lot AlEMALS 2~8T 9 Wetae] BRESHA AXAdZFH A
A% Mg 3 671E & 9E F Lot.E=E 294 69 dlste] soybean
casein digest HJA|, soy casein digest broth, thioglycollate broth (0.5% beef
extract H7HHi Al HFFsto] 22T 32Tl A 743 wfjgstiA it o] &
5 #EstdYt (Table 31).

22T 32T
Lot. No.
SCD SCDB Thio SCD SCDB Thio
T315ET01 -4 - - - - -
T315ET02 - - - - - -
T315ET03 - - - - - -

SCD ; soy casein digest agar, SCDB ; soybean casein digest broth, Thio ;
thioglycollate broth.

- Al W 3 ot AlEWAlS FEECRE AESH AA wrHAYE
Al EH 1-11-20-03 o weh AJF WA 7 Lot =2 wAle]
A3ttt (Table 32).

- Alg A3 3 lote] AWl gtk BE A|FoA FaholEFEe AAVIE

(pH 6.0~8.0 °oJH)E ¥

v Lo

e
I
ol
o
32
i)
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Table 32. #59 A9 Wi 54 Faol 5% A7

Lot. No. pH (Mean + SD)
T315ET01 7.31 + 0.05
T315ET02 7.32 = 0.03
T315ET03 7.33 £ 0.03

- A Y TES S AA AR (1-11-20-09) wheb Al A
S lot MR X2UUFTEFS Hléﬂﬂggi =48k
- AR Ak 3 lote] ATRIMIAL BAAIA 02% o] sk WERASITE (Table 33).

Table 33. FFH A3 WAl FFA AFAE A3

Vaccine Reagent Method Result

T315ET01 . 0.24%
e Add Schiff’s reagent 2 ml to the

vaccine and formalin reference

T315ET02 . . 0.25%
fluid, respectively.

e Formalin reference fluid

e Schiff’s reagent
e Spectrophotometer at 520nm
T315ET03 0.23%

G FF= A3

S A8 Y 3 Lotol ARWMAL FEEOFE ARA AA =7 A4 E
FuE @l dek AEMa 7 Lotdw 2-v4Hon SEEE 244
AdE 4H F ARAE FHER A

- Ald A3 3lot.o] AY WAl FEEE 3.78%, 3.76%, 3.76%= HAA7IE 6%
olste] S Bhelatglth

Table 34. F#&W Al WA 5% A Ao

Moisture content

Lot. No. Highest
1 2 8

T315ET01 3.75% 3.718% 3.75% 3.78%

T315ET02 3.76% 3.72% 3.74% 3.76%

T315ET03 3.72% 3.74% 3.76% 3.76%
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6) E&s3 FAAH

S NF W WA 2 B 2 Fe] A 54 2 8

Falsta, AR FFAS T
Aletoll il 4 TollA WAl 100 whEF o] de] 1AtE2494 (PBS: pH 7.2~
74)0) sFERF BEAE AL ANFAEE AT vero-k AEE ZAH|E flask
(25cm)ell Z=AA71a1, A& Aol E coli 2 STX2e9 7ol g1&S sHels ol
NEAR 1 s 2z FEat1, 37 ClA 1 A7 #HAZ F 1 A
AR AEZFALE WAE tote] 7 A3t wjdste] A FEH STX2el
g% Solg AZWAHEI (CPEIS #A3AT

- Algl A3 (Table 35) : vero M XA X F-FH STX2eo] 13t 5oldt AW
A&7 (CPE)E o]&3le] six BF4W STX2e toxin® &4 oH-5 &3 A}
3 lote] Al WAl 5 ojust Az 53 (CPE)E #&3 4 glojA] &3}
HAaS dAAt
Table 35. $53 A% WA 54 FrolesE A3
Result
Vaccine Cell line
CPE
T315ET01 —x
T315ET02 Vero—k cell -
T315ET03 -
—* . Negative, CPE : Cytopathic effect
(7) WA AZFAE
S AR R BES AR A WRAGEAEE (1-11-20-09) wheb A
2 ot Mz radagRs wages S48,
Ald A& (Table 36) @ 3 lote] Al@MAl EFo| A 0.2% ©o]3tE WERATE
Table 36. #&H Ay WAl WHA AFAd A2
Vaccine Reagent Method Results
T315ET01 0.24%
. o Add Schiff’s reagent 2 ml to the
e Formalin reference fluid . 4 . "
TAI5ETO2 Va?cme an .orma in reference 0.95%
. fluid, respectively.
e Schiff’s reagent
e Spectrophotometer at 520nm
T315ET03 0.23%
3o AA 2EY AR Y (FIRER) AE
(Z71E€ INEel A 24714 E F71 AFE AR, FF=AE F71
- AFe ot s FA3H7] sl 3 Lotse] AlE #MAalS 2~8C WAool HE3HAE
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FH Az 344, 671, 971
o AA7IEo wEl EAAE, FAAlE, a0

T, T—J—]
AW, 5 W 8 ol e

= Sg 6_]' AN E]—

z 12704 ?, 7MY =, 2471€
& u}

5 ] x%a‘t }\]zﬂ o}

off
H
>
<1

e
Jm
o,
>
o

o
T
)

L

© 3 Lot.o] Algd®AlS

o0
(@)
lo

2 Wetao] RESIHA AXLd=FE A
< 37 % 67e ?—, g & 1270E 3 189 Y &, 2470E % 7
ey, =

2H A GH Oﬂ 3o A o] & o] Hol tjsled 75]}‘]'6})\}\]:]' H

NEE ALY EE L0005~ BE sol AAFROH, A 5

W
o,

Qo @ PN =
i

jn

e, Mzs AAEFQC

>

Table 37) - EﬁﬂaéﬂSIDglngﬂﬂ

o

A7hA] ofol K.
ou oW A

25 247
ol o
E olFH 7} sl

rot,
4
oX,
FBL
iu}
&
o
il
o
N
ol
ol
g
(e}
9,
N
N,
{0
el

o

oh o 1@ 3 gm jyo ooy d
ofo
ol
=

ot ™,

o o

—_>i"4
Mo
i
=)
)
ofo
o
(o]
oX,
>,, -
>
O,
=t
S,
ol
B2
O,

Table 37. ‘ﬂllﬂi /\]t;sj w A] o} A A

Gross features
Lot. No.
OMPM 3MPM 6MPM 9 MPM 12 MPM 18 MPM 24 MPM
T315ET01 a - -
T315ET02 - - - - - - -
T315ET03

@ Negative
MPM=* : Months Post Manufacture

A&

. WA S 2~8TC9 Whaol| HESIHA X1]§%E¥E1 A
=A%, 309 ¥, 609 F, 949 127HE ¥, 18709 ¥, 2409 F LotE=®
292 6ol thalo] dHA HAHIALS TAFLERH Smm o] 9o
B3 g f7E BRI

- A4 A= AE 23 3lot.o] AlFWAl B 2470 7kA] o] JIA AT

Table 38. & A|g WA JFE A|g 2z

Vaccum test
Lot. No.
0 MPM 3 MPM 6 MPM 9 MPM 12 MPM 18 MPM 24 MPM

T315ET01 ~a -

T315ET02 - - -

T315ET03 -

4 Electrostatic discharge should occur

MPM=* : Months Post Manufacture
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(3) FoAE

- AlE W 3 Lot.o] AlEWAlES 28T Wdiol| HESIHA AXUYZHYH A=
A9 N = 6d 5, e = 1270 5 1870 § Lot = 284 6% st
o] nutrient agar (NA), nutrient broth (NB), fluid thioglycollate medium (Thio)®ll
HEste] 22T 37CollA 7TAIF viFstHA Fato] EJoli-5 dzetaint
208 = AguAS AE WAE SsE&GE wvtEstedAR 71+(2016-74%)
o2 HAsAh Lot. = 284 69l tiste] tryptic soy agar (TSA), tryptic soy
broth (TSB), fluid thioglycollate medium (Thio)oll &3l 22T} 32TCelA] 747k
HjFeta Al o] Ejol g AEelain

- Alg A3} (Table 39) @ FwAd47 3 Lot.2o] AlguWal 25 2470704 oful gk A

ol WHE AFHA gk

Table 39. & Ald WA ot Ald A

At the date of manufacture 3 MPM
Lot. No. 22°C 37T 22T 37T
NA NB Thio NA NB Thio NA NB Thio NA NB Thio
T315ET01 = - - - - - - - _ _ _ _
T315ET02 - - - - - - - _ _ _ _ _
T315ET03 - - - - - - - - . _ _ _
6 MPM 9 MPM
Lot. No. 22°C 37T 22T 37T
NA NB Thio NA NB Thio NA NB Thio NA NB Thio
T315ET01 - - - - - - - _ - _ _ _
T315ET02 - - - - - - - _ _ _ _ _
T315ET03 - - - - - - - - . - _ _
12 MPM 18 MPM
Lot. No. 22T 37C 22T 32T
NA NB Thio NA NB Thio NA NB Thio NA NB Thio
T315ET01 - - - - - - - _ - _ _ _
T315ET02 - - - - - - - — - _ _ _
T315ET03 - - - - - - — - _ _ _ _
24 MPM
Lot. No. 22°C 32T
TSA TSB Thio TSA TSB Thio
T315ET01 - - - - - -
T315ET02 - - - _ _ _
T315ET03 - - - - - -

* No growth of any bacteria
MPM : Months post manufacture, NA : nutrient agar, NB : nutrient broth, Thio :
fluid thioglycollate medium, TSA : tryptic soy agar, TSB : tryptic soy broth
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(4) FLOILFEANTE
- Alg W 3 Lot AEMAS 2~8T 9 Wdiol RESGUHAM A2AdRZEEH A
ZAF MY F 670 F, 90 5, 1270€E 1870
2 3% pH FA471& ol &3t FholesLEE
- Alg A3 (Table 40) @ Fhol2F % AFA7 3 Lot.o] AWl 25 247147}
A FAhol2FEE pH 6.078.0 W oWl Uit

Table 40. #FH A|d WA Fhol2sx Ad 2y

Result (pH)
Lot. No.

OMPM 3MPM 6MPM 9 MPM 12 MPM 18 MPM 24 MPM

T315ETO01  7.31+0.05 7.31+0.04 7.30£0.04 7.32£0.04 7.31£0.05 7.36+0.04 7.36x0.17

T315ETO02  7.32+0.03 7.32+0.04 7.32+0.03 7.33£0.03 7.31£0.03 7.32+0.08 7.32+0.06

T315ETO03  7.33+0.03 7.34+0.01 7.34+0.01 7.34+0.02 7.33+0.03 7.37+£0.02 7.35£0.03

(BG) ¥&F= A Y
ke:
Ay

- A Y 3 Lot.o] AlRWMAlS 278C Wekae RySAA AxARTH Ax
A%, 309 F 6719 F 90e &, 1209 F, 1809 ¥, 24709 Fol Lotz
T N o] WAl diete] Z-34% (Karl-Fisher method) 2.2 =& =
dste] A A F HAuxNE FHFEE s

T AE A7 3 Lot. 5 24ME7HA 55 AA47172A 6%
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Table 41. F&H A WA 5= AF A3
Moisture content
MPM=* Lot. No. Highest
1 2 3
T315ET01 3.75% 3.78% 3.75% 3.78%
0 MPM T315ET02 3.76% 3.72% 3.74% 3.76%
T315ET03 3.72% 3.74% 3.76% 3.76%
T315ET01 3.74% 3.73% 3.75% 3.75%
3 MPM T315ET02 3.76% 3.76% 3.75% 3.76%
T315ET03 3.72% 3.71% 3.73% 3.73%
T315ET01 3.75% 3.76% 3.77% 3.77%
6 MPM T315ET02 3.76% 3.76% 3.77% 3.77%
T315ET03 3.72% 3.71% 3.75% 3.75%
T315ETO01 3.74% 3.76% 3.77% 3.77%
9 MPM T315ET02 3.74% 3.75% 3.75% 3.75%
T315ET03 3.73% 3.75% 3.75% 3.75%
T315ET01 3.73% 3.72% 3.73% 3.73%
12 MPM  T315ET02 3.77% 3.77% 3.78% 3.78%
T315ETO03 3.74% 3.74% 3.74% 3.74%
T315ET01 3.74% 3.77% 3.79% 3.79%
18 MPM  T315ET02 3.74% 3.79% 3.81% 3.81%
T315ET03 3.73% 3.79% 3.76% 3.79%
T315ET01 3.75% 3.83% 3.84% 3.92%
24 MPM  T315ET02 3.77% 3.81% 3.89% 3.88%
T315ET03 3.72% 3.79% 3.92% 3.85%

MPM ; Month Post Manufacture

(6) WHA AFANH

- AlE W3 Lot AlEMAIS 2~8T 9 Webho] RESHA ARAdRZEE A
ZA%Z 30Y F o670 5, 9Y 5 12709 & 1870 5, 24709 Fo] Lot
2 3y xa2dd IS AT AN 299 259 22 el
Schiff  Al°F  02mlE 7ste]  AoA 308z WA g F 520nm
spectrophotometerE ©]-&3te] FFEE 4ot Ao FHEE o] &7
of oo xFEFAS #AAdstar, WAlHY BB AZE formalin FEE AAHS)
A

- A A BEA A= AFAH 3 Lot.o] A@WA BF 2470744 0.3% ol st
o xaayl IS YERAY (Table 42).
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Table 42. #51 Ag WAl A 4T A9 A

Content of Formalin (%)

Lot. No.
0 MPM 3 MPM 6 MPM 9 MPM 12 MPM 18 MPM 24 MPM

T315ETO01  0.23+0.01  0.23£0.02  0.23£0.02  0.23+0.02  0.23+0.02 0.22£0.02 0.24+0.01

T315ETO0Z2  0.22+0.02  0.23£0.03  0.24£0.03  0.23+0.03  0.23+0.02 0.23£0.02  0.24+0.01

T315ETO03  0.24+0.02  0.24£0.02  0.24+0.03  0.24+0.03  0.24£0.03  0.24+£0.02 0.22£0.02

MPM ; Months post manufacture

(7) =83 FAAE
- Al B 3 ot AEHMAE 2~8 T Wekhol RESHEA AXAdZTEH A
=45, 30 5, 6709 5, oMY §, 1270e 5, 180E F 24709 5o ot ®
|

2 WAl 2mlE 2 3o 24 2 3 Faleta, AT dsde

=S el

34 CoA wWale] 100 wi = o] de] QAAikE29 5 (PBS: pH 7.2~74)°l 3%

W BEA% AL AlAAEE 9t vero-k AEE ZA AL flask (25cm) ol
S ol

SAA71aL, Al Aol E. coli B STX2e9] 74 9]
}:

1 e =AuGAL] HESHIL, 37 CAA 1 Az ZAAN F 1A F A=
& AZHAE WAES Hote] 7 Azt W Fshe] WA FEY STXZeo] & Hol
3 AEWAEI (CPEIS BT

- AlgAY ¢ EE3 IRAAYE Ay 3 lot.o] AWl 5 2470474 vero-k A2
A HA] - STX2ed] 98 Solsk MEdd s (CPE)E o]l&3te] ] FFH
STX2e toxin®] &4 oF-& AT A7 3 loto] AP Wil B5F ojuwgh A
27 (CPE)E ##E T flojA E23) HAS gRlstth (Table 43).

Table 43. 55 Al WA =283} o4l Ald A3}

Inactivation test

Lot. No. 0 MPM 3 MPM 6 MPM 9 MPM 12 MPM 18 MPM 24 MPM

CPE CPE CPE CPE CPE CPE CPE
T315ETO01 —% - - - - - -
T315ET02 - - - - - - -
T315ETO03 - - - - - - -

(8) AN H

- A P 3 Lote] AEMAS 28T Yool BESEN ARAZNE ALA
T, 309 %, 649 F, 008 ¥, 1249 F, 109 F, 2449 Fol mk, s,
AAelA HA S STt (Table 44). whg-2ol4 e AP AF 15~20 g
vhg-2s gokelE Evlstel, subele) phes BAgel 1/4 i (05 mDE HEN 7Y
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7 wESh BEIRE o glol AEstolok Tk AUgel Aol ey e
300~350 g¢| 719 6ekel g wulstel, 2ukelel AU B 9 Hste] 247}
ol 01 mi% REehi 7U3F BT B2

1t =
{BE)k o flo] AEsteiof gt six|ell o] b B dd MAle A8t

S ol
)
2
u
v
il
[\
g
o
Lo
N
A
i)
=

Results

Lot. No. Animals Route
0 MPM 3 MPM 6 MPM 9 MPM 12 MPM 18 MPM 24 MPM

Mouse IP 0/8" 0/8 0/8 0/8 0/8 0/8 0/8
SC 0/2 0/2 0/2 0/2 0/2 0/2 0/2
T315ET01 GP
D 0/2 0/2 0/2 0/2 0/2 0/2 0/2
Pig M 0/2 0/2 0/2 0/2 0/2 0/2 0/2
Mouse P 0/8 0/8 0/8 0/8 0/8 0/8 0/8
SC 0/2 0/2 0/2 0/2 0/2 0/2 0/2
T315ET02 GP
ID 0/2 0/2 0/2 0/2 0/2 0/2 0/2
Pig IM 0/2 0/2 0/2 0/2 0/2 0/2 0/2
Mouse P 0/8 0/8 0/8 0/8 0/8 0/8 0/8
SC 0/2 0/2 0/2 0/2 0/2 0/2 0/2
T315ET03 GP
ID 0/2 0/2 0/2 0/2 0/2 0/2 0/2
Pig M 0/2 0/2 0/2 0/2 0/2 0/2 0/2

* The number of abnormal animals / Total numbers of vaccinated animals
MPM : Months Post Manufacture
IP : Intraperitoneal, SC : Subcutaneous, ID : Intradermal, IM : Intramuscular

(9 529 2 83 97 A E
- 3 Lote A@d®WAlE 2~8T 9 Whiel HEsAAM A2 FE Ax2% 37
4 % 6/1E 5 oo 5, 1271 ) 187ie %, 2470 Feol Lot R
Escherichia coli STX2e toxinoll thalo] A G 71A 8-S A A5 (Table 45).
Lot® & A5 15~20g9 71173k vhg-2 15vte] & AA ALgste] WAlol 1/10 F
(02 m) €Fo= 3o 25 7o 23] Bo| HEs oHrlEle dE=E
Ak 22 HFE 7Y Fol Escherichia coli STX2e toxin @A 3¢ 10LDs5y/0.2
0 A7 FAel HEFsta 1093 AEAARE #ESAT AE A
Escherichia coli STX2e toxin®l S7FA& A3} 247074 3 Lote] A4l =
T 80% ol/e] AEES gkt

=]
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Table 45. FFH A& WA 59 2 47 Al 23

The number of survival animals / Total numvers of tested aniamls

Lot. No (Survival rate, %)
0 MPM 3 MPM 6 MPM 9 MPM 12 MPM 18 MPM 24 MPM
14/15 15/15 15/1 14/1 14/1 14/1 14/1
TSI5ETO1 /15a / /15 /15 /15 /15 /15
(93.3%) (100%) (100%) (93.3%) (93.3%) (93.3%)  (93.3%)
15/15 14/15 15/15 13/15 13/15 14/15 14/15
T315ET02
(100%) (93.3%) (100%) (86.7%) (86.7%) (93.3%)  (93.3%)
14/15 13/15 15/15 14/15 14/15 14/15 14/15
T315ET03
(93.3%) (86.7%) (100%) (93.3%) (93.3%) (93.3%)  (93.3%)
0/5 0/5 0/5 0/5 0/5 0/5 0/5
Control
(0%) (0%) (0%) (0%) (0%) (0%) (0%)

2 The number of survival animals / Total numbers of tested animals (survival
rate, %)

MPM: Months post manufacture
o A EFW G4 AIAFAIGA AE

(1) kAP As
- ok ABE B Aol NGB 3T
AREE AReAT HEAE Aol 2%

Astel Wale ke AT e, NG

G o] 25
3= 200
SR EE 100 7
T4 H AgA A5 A O00Z 223
NENEERY T315ETO01
AdEd oA #O0
= E 90%
Edg 9 Euss 90%, 12 %
R L R 11 7
Aol 7 10 +
ol b=l HAMS(6~25kg) 10%
574, 59 HARS (25~ 110kg) 7%
T4 SolAtd FEHel SAx7] wAste] A=Atr 119

5= -
RECEr RE PPV, PCV, ti7+t
= PCV, HE, FMD
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(3) A 2 NEFH

Ho
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00
2= 100 F
3% 374 00" 00003 76-3

T

=13

~o

Ho

900

T315ET02

ol A}

90%
90%, 12 +

Ll
0

X

A

11
10

-

ﬁo

5%
Bz ZEAL A
PPV, PCV, AR, t

10%

1)

o] A=<l #HAHE(6~25kg)

q

A

, &= HAFS(25~110kg)

[e]

[e]
=

iy

oA

il
i

Ho

4
2y

TR

A

—

iR

PCV, HE, FMD, APP

A=

(4) A 3ANEFR

.

Ho
o

Ho
~O

Ho

10l®;
2E 150 F

O

Ho

00" 0000 435

T3165ET03

100

ARED Feln

90%
90%, 12 +

ol
0

X

A

11

10
4%

10%

=

(6~25kg)

APzl H AL
(25~110kg)

e}

3

R A=A A
PPV, PCV, AR, t

il

~©O

14
)

PCV, HE, FMD, APP
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gt H A ol fAE HAS
(1) A ol fFAE AAS FE2EFT 2d ¢ A F
- B FEA R
A 152 HE AARLE RBeitF KEFS218(FedF: FI8) E. colis &4t
2 Ao 1 ml AT HFe SAHNFEFCE Non-pathogenic 55 7
3Rt} (Table 46).

N

Table 46. A o]fFAt= HAlS *FHET AL

No. of pigs
Groups Route  Group Method Remarks
(Taq. Num.)
a4
e Oral A-1 5 g T 3x10°CFU/ml FedF:F18
LT
. ~ . 024
Oral C-1 5 HH A 5 3x10°CFU/ml )
(Non pathogenic)
Control
Non- C-2 5

i

S RE F 12 AR el 3 whge] gl
9F 2E AF wso]l dehbd 9 ol
KEFS218 4% 29%8 AAl wagstgon g% 25 744 At
()] ol
=

tb 3F7b HW o ggow Solgor] s

47).
Table 47. s#] olfFat= HAAls #7485 23
Diarrhea Score (normal: -, mucous: +, watery: ++)
Route | Group | Method | No. of pigs
Odpi | 1dpi | 2dpi | 3dpi | 5dpi | 7dpi | 14dpi | 21dpi
1 - - o + + + + -
2 - + + 4+ 4+ e+ + -
A-1 T 5 3 - - o + + o + -
4 - + + + + e+ + +
5 - - ++ ++ 4 ++ + -
6 _ . _ _ _ _ _ -
7 - _ - _ _ - - _
Oral C-1 RR e 5 8 _ _ _ _ _ _ - _
i
9 _ _ _ _ _ _ _ _
10 - - - - - - - -
11 - - - - - - - -
12 - - - - - - - -
C-2 PBS 5 13 - - _ _ _ _ _ _
14 - - - - - - - -
15 - - - - - - - -
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- ulg-2ol A FART Sy Alg:
up2-~o] 10° CFU/dose, 10° CFU/dose, 107 CFU/dose, 10° CFU/doseE n}-$-2~
of A7 FEsal FANETORE PBSE HE3A

Table 48. w}-5-2=o|A] | #] o] Fat= HALS #F HFT AR
No. of mouses
Groups Route Group Method Remarks
(Taq. Num.)
Oral A-1 10 gy o5 10° CFU/dose
whg- 2
27 Oral A-2 10 HAd a5 10® CFU/dose
me Oral A-3 10 WA T 10" CFU/dose FedF:F18
3 -
ﬁ] ‘:' Oral A-4 10 WA T 10° CFU/dose
Al
Oral A-5 10 T 10° CFU/dose
Control Non- C-2 5

- Alg A3 10° CFU/dose, 10° CFU/dosed =% wh$2 #HAb7E melow 107
CFU/dosee % 8Uxtol 70%, 10° CFU/dosed #HE 8dxlol] 40%, 10°
CFU/dose2 A% 8UAlel 10%9] wh9-2 #HAME Rtk old mh wpg-
LDsy/dose= 10"%® CFU/dosel. 2 AT}t (Fig 20).

100 e E L e P .

20 4\ T~ _

80 \ \

70 \ ﬂ\., —e—pPBS
T eo \ i s St i S —m— 1079 CFU/dose
= \ neer
L —— FEEA
= sa % \/ i0~ 8 CFuU/dose
4o —<—10~7 CFU/dose
5
= 320 i i —4— 10~ 6 CFU/dose
f=3

20 ‘ —e— 10" 5 CFli/dose

10 \

o : . ; : . . o ;-

z 2 3 4 s 5 E 2

Days post chalienge

Fig 20. }-$-2ol A # =] o] §x}= MALZ #3F HEF A9

N

(2) FERF WA Fd dF g 71 &9
(7}) Jar-fermentoroll A1 KEFS2187 5 wjoF 74 A A
- 24wk A7 E & rpmE 120~ 150rpm o2 F-A| stk vl 3A| 7HE-H
pme 20082 =T ZF AR H deE S48 Ay g o] % 3AI7Ee A

25x10° CFU/mlZ 7}% 2 #42 et (Table 49).

_62_




Table 49. KEFS218 2] Jar-fermentation ] 23}

A —E 2
B 9 A] 2+ 0.D600 . gFU—;ml) pH RPM
1hr 0.676 0.3 6.79 120
ohr 1.325 0.6 6.71 150
3hr 2.37 25 6.24 200
dhr 331 17 6.09 200

(Wb 2e
-9 AR Asel weh W 3AZl A Al AR L 4 AT ool
Wl 343 WG olF QARG ATHon FEAg FA%L BBIE
Al Ao oF A 7Me 8 st

gttt 72§ 03%9 T=Y
A7 v, Egsty wddEs 9
A Ast, PBSZ 13] washingdt %] PBS=
pellets E°1 ¥ thimerosals 0.01% F7Fste] A kol Ko b nlj
29| Ml&2 =gk olwf HFAF TF7F mld 29 oo HEE A%
sto] 2~7TC¢ WHd HEST AHgH wgdAdS Table 507 2o
adjuvantE 7}ste] 1,000 rpmell A 3087 £33 3 A" &7 FARAES
TS e 2~7C WA RES

Table 50. S #] o] &A= A= A]g WAl Yo

Content Vacl Vac2 Vac3 Vac4
KEFS218 3=k
o 70% 70% 70% 70%
(2x10° CFU/ml)
. AI(OH)3 20%
Adjuvant AI(OH)3 10% AI(OH)3 20% IMS 1113 10%

IMS 1113 10%

- AT 15~20g w2 50mtE]E FHlEte], AlE Wil zbzh 10wk A w2
7ol 0.2mlE 2F rA o2 23] HEda 23 HE 2575 10LDsy/dose =
AR Este] Al@WMA 258 7E sk Al A3 Vac3elA 100% o
IE Bom a2 100% #HAFSEA T webd F5 HAEEQ #HA 4
EsHE B HFH o R adjuvantE A4tz s} (Fig 21).

2 o of Jkﬁ
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Table 51.
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A}

. negative—non diarrhea , P : positive-diarrhea, PO : Per Oral

DPI

DPI
L 5eop AA, 4

*0
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PO 1me

No. of
piglets
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1-4
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Table 52.
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3.10+0.5

12dpi
3.80+0.7

9dpi
5.01+1.0

7dpi
5.72+0.7

6dpi
6.43+0.7

S5dpi
7.32+0.5

A W 25+ & (log CFU/mI)
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Tekal ol

A B

ol

N o

_

(F6),

Auk Bwl PBSE tlxwow Wol HSo] Bee

op Mt K

et al, 2013)¢] "Ww o] KEFS218 (FedF:F18)iol #
F7F2 o2 K8Rab(F4ah), K88ac(Fdac), K99(F5), 987P

oA =lskdth

<Real-time PCR x=71>
Table 53. Sequence of primer and probe

Target gene Sequence (5 — 3)
Forward AGG TTT TGC TAA TCA AGG GGG
F18 Reverse GTG CTA TTC GAC GCC TTA ACC
Probe Fam- TCT GAA AAC CGT GAA CGG TAA AAC ACA G-BHQ1

Table 54. PCR composition

Reagent Manufacturer Volume
TagMan Gene Expression Master Mix(2x) Applied Biosystems 10 w0
Primer Forward Neo-probe 1 ul
(10pmol) Reverse Neo-probe 1wl
Probe (10pmol) Neo—-probe 10
DNA - 21l
D.W. - 5l
Total volume - 20 1
Table 55. PCR condition
Step Temp. (TC) Time Cycle
Initial denaturation 95 3 min 1
Denaturation 95 20 sec
Annealing/extension 64 25 sec o
o AE A3

© A1F A3 F183% Fdab el thstol PCR ¥4 ®bg-o] &Hern v

A Bl A 29 B PBSel M= HEEHA St
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(Bx) wBiam Apog uesy

b-14 D-7 D+0 b+7 C+14 D+21 D+28

b-21

a, b, Significant different compared with the control group. p<0.05.
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Table 61. Y& WEHF A48 A7

RN H o
Administration - Clinical signs
G Tempera Hypersen-— &1
roup ture i b .
1st 2nd (C)? St y Local Systemic®
273 weeks 475 weeks
Vaccinates old, 2 m¢, old, 2 mf, 39.4 0/10 0/10" 0/10
IM IM
Control No-treatment 39.2 0/10 0/10 0/10
4 Within 1 hour
> Edema, inflammation, necrosis, etc
¢ Death, lethargy, anorexia, fever, redness, dyspnea, neurosis, etc
* Clinical sign number/ Total number
-2 v &% ddHET A3 (Table 62)
AE&AIE Aol Male] bdAdS glsty] % 28] &7 SddHE AH
I BE 273FH AEIfA A WA T o3 Soleds #E T g
Atk
Table 62. 2v] &3 dAdHF A1gd 23
o ~ Temperature Hypersen- Clinical signs
Group  Administration oa .
() sitivity Local® Systemic®
) 27 3 weeks .
Vaccinates 39.3 0/10 0/10 0/10
old, 4 m¢, IM
Control  No-treatment 39.5 0/10 0/10 0/10

& Within 1 hour
Edema, inflammation, necrosis, etc

death, lethargy, anorexia, fever, redness, dyspnea, neurosis, etc
* Clinical sign number/ Total number

.
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- A4
- H A& Bl 23 (Table 63)

2739 AES WA WF T AES viud A3} WA GFTe) 65 oA v
o

27k AR ol F %4 FrhelA WA PEDS dvle), dEEe 301t &
ARow sl 187744 % AAEES 77t 48%sh 16%2 B1H AT o)
./_'[:

—

A AT} (Pearson chi-square test, p-value (2-sided) < 0.05).

Table 63. #HALS Hla 23}

Group Vaccinates Control

No. of Pigs 125 50

Death rate (%) 4.8%" 16%

6 week old 2 5

10 week old 4 2

The Number of death at each period

14 week old 0 1

18 week old 0 0

* SPSS statistics ver.19/pearson chi-square tests, p-value(2-sided) < 0.05

ol

P2y

wAek7] 98 A b AFHE AAISES
%,

t}
Lo dAd HEH Tl #EEHA
) o J_:[L

Table 64. HAF=S] AA B Az 2 A4
Week-old

od Group No. of death Isolation PCR
perio
6 week old RE= 2 E coli (STEC, ETEC) PRRSV
W T 5 E coli (STEC, ETEC) PRRSV
10 week old AET 4 E coli (STEC, ETEC) PRRSV
S 2 E coli (STEC, ETEC) PRRSV
REE - - -
14 week old —== 1 F coli (STEC. ETEC) PRRSV
Zq &il - — —
18 week old ET];_EL - - -
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K

No

30/30 30/30 30/30 30/30

Number of pigs which show clinical signs at every week-old
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Table 65.
CS

_EH
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0/30
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W, Weeks old: CS, Clinical Signs.




HAl =
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AEIF (Table 57).

1523} A9

43}
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A=A
OLC) O]‘

]

Number of pigs which show clinical signs at every week-old

Table 66. tx=9] ¢
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W : Weeks old, CS : Clinical Signs.
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Table 67. ¢
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4%
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o] A= ] HAFE (6~ 25kg)
A HS = HAFE(25~ 110ke)

F-Z AEAbe A
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PPV, PCV, AR, W&t

PCV, HE, FMD,

B
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AHE
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eh Wt Al

o =
T=

fol 2~3 F3 AE 30

7 9%

3} o]
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Sl
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S
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Aoz 2 Fi

2 2 HE 1 Azt

21 % A3 (Table 68)
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RE 2~35% AENA A
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Table 68. @A &= WtEHF Alg A3}

Administration Tempera- Smarsaie Clinical signs
Group ture e
1st 2nd )" sitivity Local® Systemic®
273 weeks 475 weeks
Vaccinates old, 2 m¢, old, 2 md, 39.3 0/10 0/10" 0/10
IM IM
Control No-treatment 39.5 0/10 0/10 0/10

4 Within 1 hour
> Edema, inflammation, necrosis, etc
¢ Death, lethargy, anorexia, fever, redness, dyspnea, neurosis, etc

* Clinical sign number/ Total number

So £ BAPE A
H4gA% Aol WAle] bAyL Tl

Table 69. 2v] &= GIdHF Ald A3}

. . Temperature Hypersen— Clinical signs
Group  Administration . . b  c
() sitivity Local Systemic
_ 273 weeks old X
Vaccinates 39.5 0/10 0/10 0/10
4 me, IM
Control  No-treatment 39.4 0/10 0/10 0/10

4 Within 1 hour
> Edema, inflammation, necrosis, etc
¢ death, lethargy, anorexia, fever, redness, dyspnea, neurosis, etc

" Clinical sign number/ Total number

W FHAIE
O A=9] #HALE vl A Y
- A
2578 Ao &Y H &l wEt HEFEL (131 FH)H dHE2dt B4 F
F)o® vy FHIFdo WA HF F 4F (AR FARS HAMS
S FRlsta, I YJAAE &Ittt PCV2, PRRSV, SIV & diol#] 2~ &
2 PCRS o] &3te] &2lslar, PmA, PmD, HPS, Salmonella, APP% 2] Al
T FYE TR E ol &5t FHARAS S A6
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REEE

- HALE Bl A3} (Table 70)

257 A= WAl HFE F dHAAbES vadt Ay B HE: e

A AANES BIFF F 307t wasgon wa o

T Z 4vkEl7t HAYSE TR o] & SA FRFolA WAl HE:TES 4vhE], Uix
a2 2ukE| 7 F7F dHASRS] 18574l F HAME S ZHZE 534%%F 11.11%=
stolw Q). o= WMAl HELo] thFtol] Hls] °F 6% FYF<l HALS
7}

Table 70. A& vl 23}

2E S < g 4 AT} (Pearson chi-square test, p—value (2-sided)
0

Group Vaccinates Control
No. of Pigs 131 54
Death rate (%) 5.34%" 11.11%
6 week old 3 4
The Number
10 week old 4 1
of death at
) 14 week old 0 1
each period
18 week old 0 0

* Pearson chi—square test, p—value (2-sided) < 0.05

- HAbEe] QA 2 23 32 E4(Table 71)
A

HAFEo] e HAel S BAEy] 98 A 1 AHE A
FAAD 92 HFH gixzat 25 PRRS 2 PCV2 4ol g1 AA g
AW F2 = vpolg =4 A FAERt Sletar, Aldd HHE dEEA
931 PCR #AF Aatell 4] PRRSSF PCV2 ¢4 H&o] 0t & 9, ¥
3, 24 F9 FF 2zow APAQ AxYAL BREyor el
Table 71. A Ab=2] 1904 e Az 2 22
Week-old No. of c
period Group death Isolation PCR
6 week old HET 3 E. coli (STEC, ETEC)  PRRSV, PCV2
o &t 4 E. coli (STEC, ETEC)  PRRSV, PCV2
10 week old S 4 E. coli (STEC, ETEC)  PRRSV, PCV2
Y ey 1 E. coli (STEC, ETEC)  PRRSV, PCV2
AET - - -
4 week old o =t 1 E coli (STEC) PRRSV, PCV2
x%Z_E- - — —
18 week old ETL;:E - - -
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- =+ (Table 73)
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W, Weeks old: CS, Clinical Signs.




Number of pigs which show clinical signs at every week-old

Table 73. Hj
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Table 75. @& WEHE Ald 23

Administration Tempera- Clinical signs
Hypersen—

Group ture e .

st 2nd (C)? sitivity Local® Systemic®
N 475 weeks
. 27 3 weeks )
Vaccinates old, 2 ml, 39.2 0/10 0/10° 0/10
old, 2 m¢, IM
M
Control No-treatment 39.5 0/10 0/10 0/10

# Within 1 hour
> Edema, inflammation, necrosis, etc
¢ Death, lethargy, anorexia, fever, redness, dyspnea, neurosis, etc

* Clinical sign number/ Total number

- 24 &F GLdHF A (Table 76)
AEAE Hdell WAl tAgdE gelsty] Ak 20 & ddHT AE 4
I BE 2~3F% A= A A WALl 9T SolTds #HE T 5 gl
AT},

Temperature Hypersen— Clinical signs

Group Administration o\a .
() sitivity Local® Systemic®
. 27 3 weeks old .
Vaccinates 39.3 0/10 0/10 0/10
4 m¢, IM
Control No-treatment 394 0/10 0/10 0/10

4 Within 1 hour
> Edema, inflammation, necrosis, etc
¢ death, lethargy, anorexia, fever, redness, dyspnea, neurosis, etc

* Clinical sign number/ Total number
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- Al
2759 Ap=o £ 2 & wE HET (92 T U2 4l )
o2 yy HIFL WA HF: F 47 HHo= °HH1:¢?7H AL S &
ol HA=S FAste] 1 FAQAE &35t th. PCV2, PRRSV, SIV &
Hiolgf 2 &¢2 PCRS o] 83t &<lstal, PmA, PmD, HPS, Salmonella,
APPE 9 Alit &9 dReE ol &35t HAYEIS B4 AT

- Al Az}

A S vl A

2% A=) WAl JE S HANES vlugk Ay Wil

A AX =S 2FF T 2k 7F dAs o WAl n @?EQ
T % 3ukg 7t #HAFsEATE ol S Abel A WAl JEAES ZH}ﬂ o =
F& bl FAMen Axee] 18744 & ANES 747 435%9
1220% % 1At ol WAl HFwo] ol Hls °F 8%° 9%
A HAE A E g & 4 ATt (Pearson chi-square test,

p-value (2-sided) < 0.05).

(%]

Table 77. A& Hlul 23}

Group Vaccinates Control
No. of Pigs 92 41
Death rate (%) 4.35%" 12.20%
6 week old 2 3
The N
e Number " eek old 2 2
of death at
. 14 week old 0 0
each period
18 week old 0 0

* SPSS statistics ver.19/pearson chi-square tests, p-value(2-sided) < 0.05

CSAbES] gelAl B An R 2
o

MAES W@ WARAS BAs] 8 2RY g ARS AAsA
BT N HEEY EE BF PRRS 2ol HUAEYL 1059 o
MAL AEAAE PmDE R HAT. 9% AAAA AYH FA7b EeA
HOAW FFAA B a7 A3 REY Sl b dgonz A4
QA gele PEWow FFelF gt}
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Table 79. M HET ddS4 #&2 23

Number of pigs which show clinical signs at every week-old

W
cS 2 3 4 5 6
A 30/30 30/30 30/30 30/30 30/30
RS
) 0/30 0/30 0/30 0/30 0/30
4 30/30 30/30 28/30 29/30 29/30
714 7+ 0/30 0/30 92/30 1/30 1/30
S 0/30 0/30 0/30 0/30 0/30
w37 30/30 30/30 30/30 30/30 30/30
e 0/30 0/30 0/30 0/30 0/30
A 30/30 30/30 30/30 30/30 30/30
e T 0/30 0/30 0/30 0/30 0/30
s 0/30 0/30 0/30 0/30 0/30
oy 20/30 23/30 22/30 25/30 24/30
] 10/30 5/30 7/30 3/30 4/30
A A} 0/30 2/30 1/30 2/30 2/30

W, Weeks old: CS, Clinical Signs.

S
Mzre] AE d4EAde B 3 An W gEEY A FAEA £
W w23 AR AR ARG BAE £ AT
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Number of pigs which show clinical signs at every week-old
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ofelFd A 7B S

okel x4 A4 Alg = A ELISA &A7F st
oke] s 279 A YVIE ELISAZ H|al
_]

@ A $EY WA 24 PF 57

FHH A d&EEAT (Fig. 24, 25).

|EE WM ofl S 24 Al EIX| AE Hat (EUSA): N 5% |

=
CCHER vs SEY A|E AlE WAL ELISA SH 7} (S/P ratio)
12
0
® g
)
s
e © < mopzz
4
2 ny3E
5 . |
=
@
2 I
a
¢
HER GWPL SWPI 12WPL
LA IR HE 25E RS, N 2K BE 458 e
WPL Week Post Inoculation
*sample 0.0, - Negative)/[Positive-Negative)
3,b,c are significantly different from other groups. Duncan method{o <0.05}
1 z] = == = = &Sk =
Fig 24. AA 5 H38 N HF A7)0 & ELISA &7}
H = H o =3 AlS] 74 .
(BRI  ofe|s A 24 Al EAX| A Zat (ELISA): W ST |
-HET vs £3E 2T AlF WU ELUSA M| 7t (/P ratio)
12
10
c
8
= o1t s
E wES o gE [
e ° CEESS
2 bc ‘ EEE
g 4
= b
2 b -
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Antimicrobial resistance of StxZ2e|Journal of
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and after ban on antibiotic growth|Translational 18(3)
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A6 & AFAHAAM sEE el |=dE

O 20154 TItalyellAl == AApe] 2 a9l
FAA A AR FAR oF Bal oA A
FAA WY F7kel e A a,
Antimicrobial Resistance of F4+ Escherichia coli Isolated from Swine in Italy (Luppi A.
et al. 2015)

O X, 20156 FoollA o] fA= AAlFolA Egsk B dia] 3HE B-lactamase 7
232l EA 3} Prevalencedll W3l ZALsI oM, o] & Fal WA o] A WAl 2
A F7ketal = AE 8.

Prevalence and characteristics of extended-spectrum [-lactamase genes in Escherichia

f

coli isolated from piglets with post-weaning diarrhea in Heilongjiang province, China (Xu
et al. 2015)

O AA AT AAel AgeE WA A mE AFdel 2HE BH AE WAL F
Eabe WAR AE PFs] SEAGL FEE Wil AvhHIL gt Ao sty
5o WA FU& FA WARTHE ABFUE WA} FAHOE VPR WAL G

Table 5. =¢] &+ WAl &7} @3} (Trend in Biotechnology, 2012&2013 pig progress)

WAl B Y A #7 Al Z A} 3 =4
- recombinant K&88ab,
R R
Subunit 2y Si=R K&88ac, K99, 987P 1996(EU EMA)
pEpART LT toxoid
Live
( tically | N li 2] & 27 &5 1998(EU, EMA)
enetica eocolipor ], ,
8 . v P (F6, F41+F4, Fb)
modified)
IDT . 2013
! None o Subunit of STX2e ,
Biologika (pig progress)

O #HA 9 olfatE Ais 2 AW FAdol= Fimbriae T F4¢F F189] Receptor®] 77t
Q3 4 A S, 2017d #7) oo A Flemish pig breeds % F4, F182] Receptor?
A& 2 DAY, 18l F4, FI8 wd tiidare] AAMT TS U

High susceptibility prevalence for F4+ and F18+ Escherichia coli in Flemish pigs (Nguyen
U. et al. 2017)

=
5
=
=

O olfAHE AAE 9 FEWe wd £28 220t WU Fimbriaerh Y05, o

Ab=ol A 7Hd &3] WElvbeE Fimbriae® F49F F18%1d], 2017 7ivtriol A o] S8 I

o o\
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A5 Wi st F4, FIS-ETECe tigh 774 Fof AuAile] 7 2 &5 77 o] Fol A,
Efficacy of a single oral dose of a live bivalent £. coli vaccine against post—-weaning
diarrhea due to F4 and F18-positive enterotoxigenic . coli. (Nadeau E. et al. 2017)

O WA thd=te] AAl i 72 s A slem, oHd 54 T FHe AL
Z= LTS ST toxino] S+ 20179 wl=ell M= ol # 3k HFsael] tigh Adiaes A=tst

7] 913 tgtol A antigenic LT-ST fusione TdAI7|&= ATE WA
Development of live attenuated bacterial vaccines targeting FE'scherichia coli heat-labile
and heat-stable enterotoxins. (Zhu C. et al. 2017)

O 201649 olzAE el HAe] HAAES sy fF Amg WEow APdow
ETECE #HEFsle] AALS #23F d %9 hydrogel-carbon nanotubeS o]-&3 WY Z2E&
dYE JETToEA Artdiss Hrhekith
IgY against enterotoxigenic Fscherichia coli administered by hydrogel-carbon nanotubes

composites to prevent neonatal diarrhoea in experimentally challenged piglets. (Alustiza F.
et al. 2016)
THE Tl HEYaL b Holl= A5V & onE 2R Rl A&g HEo] F4as)
A&eta @AollA] A TS S 7B of A 7bA] s o] QA &5 20161 HE-o A o]
$8) Stx2e A WhFFS immunochromatographic test® A<&7E317] 93 A7)
7N akgk,

Hé
2
z

mo i T _m

Development of a simple and rapid diagnosis method for swine edema disease to
specifically detect Stx2e protein by immunochromatographic test. (Arimitsu H., et al.
2016)

- 100 -




val
e
-
=
[l
0x
R
1o
HL
r2
ofn
IN

EERRY
=4
s ju_j' = | FEWNE ‘
oy | 7% | Faana | T2 =
- (7‘<—]°J)ﬂ‘ o i
as) | (asws) | o

ga)

- 101 -




Ao & ANERA 8o MHE

D-11

R RN

A

o
|

=

N

al7]
B

wj g e A,

h=d]
=
A AR AE, A7

)

A HE £y

!

A7) wjAel

’

Al &

MSDS H] %], 3}

- shEerA:

G

W OoR o

gax5t7] ]

2]
S

A,

|

7

o
88
)

0
=0

4

A GE o5 A3l d

ol

e % k87

=
o

!

wK

i)

e
o

A

3

A4 ol

| 73

7] A4 =

ol
g

MAE ARV A= #H7 3 H7]87]

I FAFAA7E 1del 12

3]

- A7 kel A el

Z

A2 A.

FHESAA A 8T ol 2§ o]

P &R A

SERE)

A 3 4.

3 7hs) o9

ol
=

- 102 -



A 10 2 AoNEarA e oy A4S

| A=WE \ D-12
T8 RRCE :
. =RAAA/ 71
- (=& /S5, e g9y | Eszes Impact | =EAAY | (EEARR} (SCIe13/4]
il _ 0 = = _ /<
/53 B 71%4 a 701_—' Factor | /531554 | EE gg
T &)
/718 FEARAD
A4 A WA
A 1 = =
1= X T11-= ln:.?'/]_%_}\}-
g gaksts (0T E
FAAH gt QBT
1 | 538 |o]dl 93] A= =] S5 o Skl = 2016.07.22 =9
AE 1 = X2 . —.
i = mgeS '_l——l—E 6_"]—_]7_’3—
A AAPY o8 e
WA A&
A AAE g
eI T N
Aareke AR (6
g 2 ool [AEET
2 | 58| 98 AAdEE | SE o &kl = 2016.07.22 =4
=45 ggdow & =
EaE A |
A g wa| C
A=
T 5485 el 2}
ARl dar, (0T
ol o] g Rawy HALT
3 |53 |52y AT 2 S5 o Skl = 2015.06.02 =9
o1 TS AA| g%
B oy wa
i}‘é% o 1 U
REY 5xE |
Arbshe g, |(° 7 T
ol o] g Ry HALT
4| BE | B2e) gy 2| 250 ol gk = 2017.03.07 5%
ol& gt HA| st =
S g WAl o
E}‘é% o 1 U
Antimicrobial
resistance. .of =83
Stx2e 'DOS.IUVG ' 2, A 1A A} )
5 | =% | Escherichia coli . = | 0.03 |2017.10.12 H]SCI
FAH A7
before and after
ban on antibiotic | A 4 &4
growth promoters

AN 11 & J|Er

- 103 -




A 12 & &aF

ro

| F=dE | D-14

1. Alustiza F., Bellingeri R., Picco N., Motta C., Grosso M.C., Barbero C.A., Diego F.A.,
Vivas A. (2016). IgY against enterotoxigenic FEscherichia coli administered by
hydrogel-carbon nanotubes composites to prevent neonatal diarrhoea in experimentally
challenged piglets. Vaccine, 34(28), 3291-3297.

2. Arimitsu H., Sasaki K., Tsuji T. (2016). Development of a simple and rapid diagnosis
method for swine edema disease to specifically detect StxZ2e protein by
immunochromatographic test. Microbiology and immunology, 60(5), 334-342.

3. Baranzoni G.M., Fratamico P.M., Gangiredla J., Patel 1., Bagi LK., Delannoy S., Fach P,
Boccia F., Anastasio A., Pepe T. (2016). Characterization of Shiga toxin subtypes and
virulence genes In porcine Shiga toxin—producing FEscherichia coli. Frontiers in
microbiology, 7. 10.

4. Bourgeois A.L., Wierzba T.JF., Walker RI (2016). Status of vaccine research and
development for enterotoxigenic Escherichia coli. Vaccine, 34(26), 2880-28%6.

5. Buzby J.C., Roberts T. (2009). The economics of enteric infections: human foodborne
disease costs. Gastroenterology, 136(6), 1851-1862.

6. Curcio L., Luppi A., Bonilauri P., Gherpelli Y., Pezzotti G., Pesciaroli M., Magistrali C.F.
(2017). Detection of the colistin resistance gene mcr-1 in pathogenic Escherichia coli
from pigs affected by post-weaning diarrhoea in Italy. Journal of Global Antimicrobial
Resistance 10, 80 - 83.

7. de la Torre E., Colello R., Fernandez D., Etcheverria A., Conza J. Di Gutkind G.O., Tapia
M.O., Dieguez S.N. Soraci AL. Padola N.L. (2015). Multidrug resistance in
Escherichia coli carrying integrons isolated from a pig farm with moderate antibiotic
use. The Journal of General and Applied Microbiology 61, 270 - 273.

8. Fairbrother J.M., Gyles C.L., Colibacillosis. In: Straw B.E., Zimmerman J.J., D’Allaire S.,
Taylor D.J. (eds.). Diseases of Swine. 10th ed. USA: A John Wiley Sons Inc.; 2012.
p.723-749.

9. Fairbrother JM., Nadeau E., Gyles C.L. (2005). Escherichia coli in postweaning diarrhea
in pigs: an update on bacterial types, pathogenesis, and prevention strategies. Amimal
Health Research Reviews, 6(1), 17-39.

10. Fairbrother J.M., Nadeau E., Bélanger L., Tremblay C.L., Tremblay D., Brunelle M.,

Wolf R., Hellmann K., Hidalgo, A. (2017). Immunogenicity and protective efficacy of
a single-dose live non—pathogenic Escherichia coli oral vaccine against F4-positive
enterotoxigenic Escherichia coli challenge in pigs. Vaccine, 35(2), 353 - 360.

11. Holmgren J., Lebens M. (2016). U.S. Patent No. 9,511,133. Washington, DC: U.S. Patent

and Trademark Office.

12. Kusumoto M., Hikoda Y., Fujii Y., Murata M., Miyoshi H., Ogura Y., Gotoh Y., Iwata

T., Hayashi T. Akiba M. (2016). Emergence of a Multidrug-Resistant Shiga

- 104 -




13.

14.

15.

16.

17.

18.

19.

20.

21.

Toxin-Producing Enterotoxigenic FEschericlia coli Lineage in Diseased Swine iIn
Japan. Journal of clinical microbiology 54, 1074 - 1081.

Luppi A., Bonilauri P., Dottori M., Gherpelli Y., Biasi G., Merialdi G., Maioli G., Martelli
P. (2015). Antimicrobial Resistance of F4+ Escherichia coli Isolated from Swine in
Italy. Transboundary and Emerging Diseases, 62(1), 67 - 71.

Luppi A., Gibellini M., Gin T., Vangroenweghe F., Vandenbroucke V., Bauerfeind R.,
Bonilauri P., Hidalgo, A. (2016). Prevalence of virulence factors in enterotoxigenic
Escherichia coli isolated from pigs with post-weaning diarrhoea in Europe. Porcine
Health Management, 2(1), 20.

Nadeau E., Fairbrother JM., Zentek J., Bélanger L., Tremblay D., Tremblay C.L., Rohe
I, Vahjen W., Brunelle M., Hellmann K., Cveji¢ D., Brunner B., Schneider C., Bauder
K., Wolf R., Hidalgo A. (2017). Efficacy of a single oral dose of a live bivalent E.
coli vaccine against post-weaning diarrhea due to F4 and F18-positive
enterotoxigenic E. coli. The Veterinary Journal, 226, 32-39.

Nguyen U.V., Coddens A., Melkebeek V., Devriendt B., Goetstouwers T. Van Poucke
M., Peelman L., Cox, E. (2017). High susceptibility prevalence for F4+ and F18+
Escherichia coli in Flemish pigs. Veterinary microbiology, 202, 52-57.

Pereira D.A., Vidotto M.C., Nascimento K.A., Santos A.C.R.D., Mechler M.L., Oliveira
L.G.D. (2016). Virulence factors of Escherichia coli in relation to the importance of
vaccination in pigs. Ciéncia Rural, 46(8), 1430-1437.

Sato J.P.H., Takeuti K.L. Andrade M.R., Koerich P.K.V, Tagliari V., Bernardi M.L,,
Cardoso MLR.I., Barcellos D.E.S.N., Ha A.S.J.P., Takeuti K.L., Andrade M.R., Koerich
PKYV, Tagliari V. Bernardi M.L. (2016). Virulence profiles of enterotoxigenic
Escherichia coli isolated from piglets with post-weaning diarrhea and classification
according to fecal consistency 1. Pesquisa Veterinaria Brasileira 36, 253 - 257.

Seo B., Jeong C., Kang A. Cho H. Kim W. (2016). Evaluation of the virulence genes
and Shiga toxin—producing abilities of Escherichia coli field isolates causing edema
disease in pigs. Korean Journal of Veterinary Service 39, 87 - 92.

Xu G, An W. Wang H., Zhang, X. (2015). Prevalence and characteristics of
extended-spectrum B-lactamase genes in Escherichia coli isolated from piglets with
post-weaning diarrhea in Heilongjiang province, China. Frontiers in Microbiology 6,
1-9.

Zhu C., Setty P. Boedeker E.C. (2017). Development of live attenuated bacterial
vaccines targeting Escherichia coli heat-labile and heat-stable enterotoxins.
Veterinary Microbiology, 202, 12-78.

- 105 -




i

ATFMEEIA =

oW
2 =
[qe] O
(] o
R ~
o <
[aN]
a .
g o3
(0] .
° =
o = S ‘Be ‘Be ‘Be
‘I_r d
F =S - = N 8 3 i
N o =
—_ O HTv Mﬁ Lo
< o | 5 | CE i o
7|5 ° o3 o o
.8 —_ | o~ . 5
No mb ~q X0 S o = o
5 20 Z
H;' « — —_
- o =~ ~ T Ak
Ko B
> —
No |8 ez " e
= |2 @ | o
e EL ) e
|8 °
(0]
% |8 N R Mo Mo B
oFF |8 o o o
o |7 el nd ed
rm () o o
X0 e S S S
s = T L0 i L0
L (0] <o) o D~
wlg |[BlY4 2 | T |3
ﬂ_rﬂ Q, n mo_._u 2!
S o = B A
< |2 A T = | IR i
TS E 4 | F Tow | o -
S A R S - S
(NI eI i Nfo il S ~
|3 Ao E e B ~ =
N KE B
m ¥ | @ =
~ . il o
e ™ =
= " S
dﬂ_ d! Jl 5y
= Bl ]
) N | we L

1= = A AA 5 7 AAA sz Ag o]l Ak= A AN (postweaning diarrhea) 2 F-F 4

oﬁ.

(edema disease)o] o

oﬁ

oo

B
oF
]
s

ﬁo

JJo
LOL

oﬁ

o

]

K A

10-2016-0093101,

371(10-2016-0093099,

%(1020150077810) 1

Al7F S E L

5855

10-2015-0077810) 2

o
= .

]

<

7142 o)A

sl

tol W&ol Stx2es

5

o] wjZ 3} 1o 2

&

119,600

3

=)

E. coli KVCC-BA1500104 (KCTC18389P)# +&

1
fu

F 204

stgl o) 20161 11

d 7les g8

ar
=

LN

he

e

o]
B2

—_—
o

]

- 106 -



D-15

AHEIE Ik 4 M

= s | 8|8
7 alo w =l 2| e
e N~ o _ N
[e0] 0 a a [a\]
S
<
—
—
—_ —_
¥l P 3 |4 8|88
T olg| £ = M B |B|B
b H X - R N N N
T " © © ©
ol I I S I
)A
o
—_
N
Ao o
m_/a a- o o o H
—_ (@) (@) (@) ~
=) oK =S S| 2
o} s vl S| 3| o Iy
) Njo o0 o0 o0 B
= | RO A — — — _,_1|
N Ho ~
E 3= T =
3 S
Gl 14 - ! ! !
st
=X =) IS
A o RN N oA o
~ — [ A ISR S P
Ko © = Z o2 3= 9
T |zo i U8 VIR
7A
Ho p= o wH
%o ™ [ A
= e o ol | M
— |~ m x| T
< 2R &
T TN T —
mm 1_oﬂ O M o H = T |
o E _ ~ T ~
T JI
(|| - = TI|"
Slw s | w | e

22017, 11,

o]
=

AL
o

o

2.

Dol & o

2IAt)

H

__.A_I

?.

g

HIHRH e

3.

ISR S &etstnd,

14
o

N

Al

IS

iy x|
y O o

HEEFL T

ok
=l

s}
=1

=

=

o | TE
Bl
e
o | -
7|

5
A | e

=
4| =

.&.O

oh oAz 1tof of

<)
—

7ici &t ZAjoll o
A=zt HE27F X HE27|2 gt Aol 7| =AtRR 85T

4

AVE
S

Hole
— — =

=

- 107 -



<

3to] t o] Stx2eE LE A

1 371(10-2016-0093099, 10-2016-0093101, 10-2015-0077810) 2
[e)

E. coli KVCC-BA1500104 (KCTC18389P) ¢ +& & Hslo] H-

L

fu

T2l A
Stx2e o3 7

i

[e;
R

]

I B

LN

[e)
[e]

)T

£ 355 2(1020150077810) 17
U1

<
_ZT|

—

3}
o}

2~ 0
==

i, 20173 69 89 F 1A

S

]

l
=

Hatgom, 20161 1149 9%

A5

12

[e]

o
o

ol

X0

0
B
or

o)

N

¥

F G AA o] fAE HAY

challenge Al

ol
=

B} 7}

3}
=,

=
=

= A A

st} wheba ol sl

5
ki3

T

sl A&
=0
==

ST
™

g5 A

=

=3

7}

o

]

I

et
=

b

o

o

o

o

o
ol

5

stalttar Aztsm, A0

S

A

3t 5ol 7

J o

LA 2 A o

A7a7t A7)

T
=
e
B!

el

ﬂ
o)
M

ul

o

)
)

H

0

A
o)
T
H
-

2

- 108 -




¢+
o

blo

tlo

o
Ny
I3
-

on
°

et

Jri
o
o

ojp

pzel

&

-
o)
T
ol
A

el

)
Ho

e

tlo

B

o5

)

azh EAZE HRA7] Wil e o] #4t, 3

=
-

R

A

d

< Y= SCl=w Figs &

=
=i

!
oF

cel

=
>

Y

ke

=2
=

AR 7HA

- 109 -



S

. d+=

ke

<H| 1AM F2tH|>

ABRATER H| S 24= .
(oﬁ%ﬁiﬁ E5) (%) (%) A8 7Y
D = Ol AHE AAPE 2 5 = =) ol ARE AP F R
A4 R FHE 30 100 W S92 AR
2) AN EBAFAAPD) - A sgelAel WA ES BAYE

D S 553 w9 A

2) AN FRAD (3)

3 EW FY (STX2 Tt
A A

50 100 - A EZol ] WAl B HrkE
E =

1) B9 ASA7E A - Mab¥ ©]€3%t Chromatography S
2) AHATNE &8 o] frAb= HAPY 20 100 o]-&3 AT E A 2kg
9 pE 7 - FlESE AN D BE A4 9
A 1004 100
<A 1% S1hH|>
AF-ATEE H]F A= A}
(ATFAYAEY F8) (%) (%)
" NE 9 olldrE o8 34
1) it A EEE A e AR A s
2) BEF SARA - st Ha SARA 9R
40 100
3) HA vy 4 - AR 244 Y Y dR
4) As=olM Mg Hrt - nres HmAES E3 WA
Hr) &5
) HEw W TR i) g - e SR A vector TS R
cloning cloning ¢+%
L ] 30 100 ) ]
2 B 54 24 oy =24 - 28y 3 gdvudny gol
3) Ade=olA Hdd Hrk - A=A HAYA 7} ohm
- Adjuvant(3®)¥  wWojerr A
D 92 Adjuvantel] w2 sl W .
) _J antol] S = (ELISA 37D ¢+=
A4 A9 30 100 Sm(Eles B gx) ehdAl
- =(r — ‘%: A x_;\(__ =
2) APEEA | THH7} cEr °
FolA S8 HS M) $E
A 1004 100

- 110 -



AHA 3 7}
- 23 A& A 71E chromato-

m
&
o

3}
o}

Gt

graphy A44H7]

(%)
100
100

B

100

(%)
50
30

20

1004

=
=

ARATFEE

(@TFAAEE BH)
EXHIIE  chromatography

]

fid

2) e
A

H =
54

HA

kel
H

<H 2% S 2tH|>

[

™

7ol

Kjo

B

o

B A

10-2016-0093101,

(10-2016-0093099,

37

% (1020150077810) 1

o

—

s

=
=

10-2015-0077810) 2

fils)

o
o
TH
0
T

~

Ho

o

7'(1—0:]7

ol d ANt SEHAT. EH

A

o

o
Ton

2!
EE

Hr

2

119,600

HEA

o th=#Fe] Stx2eE

27 S A 2017 19 29 AES

AA E. coli

173 9]

Z 3}
s}
5

KVCC-BA1500104 (KCTC18389P)vt %=

H

el o

<l

Z

A
Td =

FRCAY

—_
o

<
_ZT-E

o
oj

7N

2|

Stx2e 3

Frle 2

3

ol of

°

7] Sl

A4 3 7S 2 AR ATl o

=

7 A F=e )

5 Aba

pAZNIE=:

|

3
g

Faem, 20161 11

°

2.

kv
=3

Gl
i

[Jle]
wjr

o

ofp

v

X

‘_lryl

B

)

3} 37,
WA 37, 718 649

37, 55 14, 71€4A 37, 71€R 37, A3

ey

)A
R e
O
o
T ;M
ﬂ Llu_
0
oy wR
dAlO
y o
a o
—_
e
N
~d
7z
) —
INEN
np o)
AR
N
A
Gy
e or
)
A
_AO
wr
Lo o)
H fy
SN
X e
.
~ o
O
_WVT X
o
- o
B
o]
BE D
o BR
%o T
R
] "
H
PSacn

- 111 -




ol

57 o]

L
T

CuEbA 2 AT A

v

)

=

| AAE &Rt Jtsd Ao

2 =y

A& E3] FTA A2 w

!
)
)

ol
6

B

_ZT.c
‘20
o
o
s
N
1%0

>

K

o

ek

ﬁo

~O

¥

Aol AIA A

HJ

el

- 112 -



V. Hotd HE

o AN ok FET, A7 A BHY FEANE TP

ol

%
[
e
o
<
M
o
\0&
K
ki
"

7 e

39 Y3

2. ATV XA AEZT}

- 113 -




AT EEAYA

- 114 -

oA3A )L

1.

oA
fall o
—_
S| = | B
= o
T [\
B i~ —
Ao my
~ "
TloH
[ n W
o C2 E
oH mm — - T ~ M.N
- 3 WH oW als | %o
Gl - = 4 3! ™~ -
i o N | = 5 ~ =K
~ | B " Q — v
B N 8| T o 5 " ”
SIEIE] |2|E 5 = ° R &
= | N B 5 S X ) R e
3 oo H Y do W ce o
o | ® = B 50 & id o ) = E
Njo — Mo ~ s o = ~ 8
al7| ) + i M= n iy B =}
by N i T N W e i
| X j S53 | £7 7 o
3 H o 0 )| T
63 =K ajat ) m N K p Wm Jo Wm @ = Wo EL ” o o - ”
| Ne T S 18| ® o o T o = MD B9 on wm M- _m_.r,ﬂ o
M| o 2|2 ) < A By 2 %d_ﬂ@m L oR
Ho |z m B2 e o B ° oo & ! g ®
o | o N S o =z B o) 5 = i o S
A N S| o W T = = W T e = o
5| % 5 52 |237 ) ap 2P, £T
T = i =
] = Py ] oF o o X0 B B = oo T m.m i
oE A o A Mo 2 o oo = o ER e ’
| BE o Lo - 2T X o o (=L
0 o o X o0 — X > T N T 9
" o T X io © <N T
T % ol ﬁTv X = X £ &o K "X G-y X ‘>A|
= | s E w G X Mo W Ko X T
TlE a2 8 o - DU il i =4 P i
o i ML W= 2 i~ o oo w | oF nmo m_W B Eo
¢ 2l TE| (2 d s s
—_ = Y 1! O flad Z.Mo | | ,AE
W_ < | o 3! .ﬂ%u Mﬂ - el | , _
s w 2 oeh EolLw A B7
. D W—n_ o o N _io _ e X n_AIL \I—ﬁl 5o
‘._mo _ —_— —_ MAl\ TP = ﬂ” O_H N _ hohe
™ — fant E ~ _ H;l = —_— = (S k3 £ —_
= |~ o = r el TR %0 = ) oF < N
= | N o N o = | M — =0 PP m W o o X =) s
= | TF = ~ T R ~ do X =r o
B 5 ) I DXL (D i 5w -
= B = Gl do 2| ~ X o h © B W T B xr z
e - = B i oE N m o o <) . i3 i =) £ ™ oF
B | N A = P X Mo — 70 = 4= E B To r o o
e o In - i X © % Dy M = mm X 70 =
de ﬂ_1m U_K = —_— =0 ﬂ.._ J.E = ]L
" 3 X = s> |l mo R - | < o o © X wr T
R w ;ﬁx%ﬂ X ;uhowu% :l _ =
o o ®a R 4 N 9 W
=8 ® )A%mgé_w@ e
2|18 ® o 35 M & ,;lou
N » < = . <0
o %)



]

bz

7h &=
el M kg e (24

(]

=

<

)

2

=

3}

=

H a4

!
~
%
=0
~
< >
- £
— I 8
S} % s &
% oK B e 2
P |z i =
N R o k=
TS < oy T S
ToORE KBe | w
e
o X ~+
EI Il
Mo KT N - =
S e EE 4
+— OT ﬂ ﬂ <) _io WL ~ v
L EzE e
R S - S
= athi] me me R T B Mo
< o R0 w° < =< o
| | | | | | | |
il < W)
F =0 T
® Bz B
W N mo_wﬁ & 7
=3 Be| < < =) R
Jo|&" =0 ~
T e o s
Em dx  ofF T X
g o~ x|z s P 2 2
2 < =5 =o|mO D RO 5,
Fomr oo E
N A B
- I el el FoR
P EAE g <F T <| S
2 FAaN AR a s d

N W W BB do o ~ | <o |8
nﬁmn Moo | ® ~ | o B
W oo
fvze]
Ch mmwme |®
ai W % T o N IERE
X
—_
= A oo} ol w |8
7 —
mm oA oE o | T o | 9|8
w Ak o
AL.TH_ — O ) Te) — =]
_Eﬁ E.L T N N (&
H hﬁ\w — il ™ o o
N A5 N T
ok R | E
M o o O
oy =
zn Ao BT Z
—_
X el
B CELG) =
ﬂ o
(=] = He o oy w | o |3
MH
—_ -
A%N@ o =
DR T & o | e |8
B Mo o mir T
o T
T S wwew | o ~ |2
—_
X
i oW | o | » |8
| HIEEIS
o mr T Mo | %o %o
N —_ ~
(N e R ]

A

!
o

ey Xq )
< r o
=0 T
< 1) E
T o
o £ il
_— =0 o
o 3 =K
K iy M wﬂm
pr S|
ﬂ.o hG! © NJ_
=0
T | wK ~
A | o
) uuo 4
R *IX Hr
Xo w | T oy
) R
P | won |
o —— | ~ iy
A umL < | |V %
— [ <° TV | mo =y
~ mmo X n‘mﬁ )
~n X do %
X \mwo 53 ‘_Hor o 0
T | |
~ | %O L~
EE o mo o
,ﬁ ‘_uf.wu LE»O pri -
oy
i I
B | =N
I <)
ol dlﬁ Eﬁ ﬂ Lt ,MnA
<X -
;OO ..;1_ o
a0 do w5 | X Em
2| T | T
= wr U iy B
B | Bom | 4w
< ; < ow 4 &ﬂ
o | e | T
n o= H
TR | Hox
| ®m | aE
L
M S ® ®

- 115 -



NF

e}

I

7

)
25

Ao &
!

)
i

A

= | o=7]e
%

Hzx

A Al

EE

T3

De] 7=

Q9] 7=

B°] 7l<&

o v EA

oW
mo

o

~

6. 2 A AL A%

=
zo =
o z_o
<
1H@¢
EN Il
;Onﬁ utﬁo UK
T |
ﬂ ;OL MHD
el s
OE [
o
do | ™ [op
W< |
NS
ﬁE ‘WO ~l
JI z.#o M_; —
,.mﬂ H;l = oy
W |~ el mmu
A_.E =K o ,AL
~ | 2| % |®
=0 | = | P o
R mO, el
W= |
|| =
T2z
N | &
W % ol
o] ,mo
TR | Mo
| |1k
O K | A |
Wil ilioal o
Y ey
=l SIS

N B do o ~| © ol
~ _ﬂ% o ® X Nl o ol
7 oo
mmo oo
et RO R WY oo
,N|n_ o) W oo o HO P~ — ol
_~
3
= Moo x Y w| v ol
-
B oA o W (o] & ol
wﬁ Ao B TR
M&Tw o T % — vl o — <t
A % — vl 2] =) 2]
~ Ao Ko ol
B X oE R |2
M oo w0 M | Ee
=) -
T FowoE |2
‘HA,I —
M = F |2
"
w THowm || (o] o | o
—~ -
< lzn SIS A .
W<
N N AR | N o ol
Ha Mo Uo mr |
R
T wrw o R[] ~ | o
—_—
N
wr o oM o || || e ol
4 ]
B o e = R
) dﬁ].l&o%nmoﬂy!ﬂlﬂ
n_mo N ﬂ‘.,l OL ‘HE 01_ ,uAIO

- 116 -



8. ArAtel 7zl

o
=
m Jvmo —
S eyl
=2 Q
B S
L]
o
re
<
~ —~
<9 @
| BT o ~
| [ =
B <0
< =
o ,Lwn
Ay | =y ‘
mo | s oo
Mo | ™ < <
o+ <
alo
=/
|
Nro
ofF =
m | <
Fo_ |
%o | ok
| X
] OO0
=
v
Wmo = N W _MMV
~r N
4| omo Mo o T
— fn
NOR = <
<o = T | R
= 0 I —
o o 0
<o
~

bol the 19)

313

A

&=

1947k 1 el ohal 712k g 2

==
=0

T
!

)

Hlo

S A7)

4) 71 old A

- 117 -



N

A7 EAEAY O] AR A P

3ok 3.

AT AvIg o

9

= oy

aholA

3. =7he7lE 1Al

- 118 -



	돼지 대장균성 이유자돈 설사증 및 부종병 백신 개발

	요약문
	목차
	제 1 장 연구개발과제의 개요
	제 1 절 연구개발 목적
	제 2 절 연구개발의 필요성
	제 3 절 연구개발 범위

	제 2 장 국내외 기술개발 현황
	제 1 절 국내 질병발생현황
	제 2 절 백신 산업화 현황
	제 3 절 관련기술동향

	제 3 장 연구수행 내용 및 결과
	제 1 절 연구개발 추진전략 방법․추진체계 및 추진일정
	1. 연구개발 추진전략 및 방법
	2. 연구개발의 추진체계
	3. 추진 일정

	제 2 절 연구개발 내용 및 결과
	1. <제1세부> 돼지 대장균 설사병 발생 상황 조사 및 백신효능평가
	가. 국내 이유자돈 설사병 및 부종병 발생상황 검색
	나. 병원성 대장균의 항생제 내성 패턴 분석 및 유전자 검색
	다. 돼지 부종병 공격접종 모델 확립 시험
	라. 돼지 부종병 Stx2e 항원에 대한 ELISA 시험법 확립
	마. 돼지 부종병 세포 독성 시험 및 중화시험 확립
	바. 마우스 및 토끼에서 STX2e에 대한 항체생산 (immunochromatography 용)
	사. 부종병 신속진단키트 생산기법 확립
	아. 부종병 신속진단키트 평가

	2. <제1협동> 돼지 이유자돈 대장균 설사병 및 부종병 예방 백신 개발
	가. 대장균 설사 및 부종병 백신 후보주 및 항원 검색
	나. STX2e 독소생산배지 비교시험
	다. 부종병(STX2e) 단백질 정제
	라. 유전자 클로닝을 통한 부종병 항원 생산기법 확립
	마. 부착인자와 독소인자 동시 발현벡터의 제조
	바. 재조합 유전자 발현
	사. 재조합 단백질의 발현 확인 및 면역 블럿팅 분석
	아. 실험동물을 통한 면역평가시험

	3. <제 2 협동> 돼지 대장균설사병 및 부종병 백신 산업화
	가. 돼지 부종병 시험백신 생산 및 일반 시험 (진공도 시험, 함습도 시험 추가)
	나. 돼지 부종병 시험백신 안정성 (장기보존성) 시험
	다. 돼지 부종병 백신 임상시험계획서 제출
	라. 돼지 이유자돈 설사증
	(1) 돼지 이유자돈 설사증 공격접종 모델 확립 시험
	(2) 후보주의 백신 항원 대량 배양 기술 확립
	(3) 시험 백신 제작
	(4) 돼지 부종병 백신 임상시험계획서 승인



	제 3 절 연구성과

	제 4 장 목표달성도 및 관련분야에의 기여도
	4-1. 목표달성도
	4-2. 관련분야 기여도

	제 5 장 연구결과의 활용계획 및 기대성과
	제 6 장 연구과정에서 수집한 해외과학기술정보
	제 7 장 연구개발성과의 보안등급 : 해당 사항 없음

	제 8 장 국가과학기술종합정보시스템에 등록한 연구시설·장비현황 : 해당 사항 없음 
	제 9 장 연구개발과제 수행에 따른 연구실 등의 안전조치 이행실적 
	제 10 장 연구개발과제의 대표적 연구실적
	제 11 장 기타사항 : 해당 사항 없음 
	제 12 장 참고문헌
	연구개발보고서 초록
	자체평가의견서
	연구성과 활용계획서




