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2. A3 (Tuberculosis)

3. 8 4Y¥ (Johne’s Disease)

W E XY (Letospirosis)
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(Bovine Genital Campylobacteriosis)
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6. TA DA AF F (Contagious Equine Metritis)

7. 9] A (Glanders)

8. Wy E]l F 2 (Equine Paratyphoid)
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9. &4 (Anthrax)
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10. F A Y954 Y9 (Atrophic Rhinitis)



] (Pullorum Disease)
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12. Yol EZEZulH (Avian Mycoplasmosis)
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Oxidase 7AAFH
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10. ;A #33A A (Porcine epidemic diarrhea)
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A 71 #H X9 (Avian Infectious Bronchitis)
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ol g7}l XN €Y (African Swine Fever)
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Brucellosis

S A2

ul

Rose bengal test
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Brucellosis
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Buffered plate agglutination test
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F A g} Brucellosis

a

ANEg2SEE

S8 Serum agglutination test
APQA

2. Xl A=z
7}. 0.5% phenol saline Z A

NaCl 085¢g
Phenol 0.5ml
D. W. 99.5ml
o gkl FH] 0 REE AL ALE 12A17F A AlxEE Aol F5 < 4TolA 6093
A8 7hs
Aol (gl 1n
0.5% phenol saline 99me
3. AAby
b othe iy F Auste] 4% Adwel AAEW 2 Awele REdn
(D
ZFAE A (nl) 0.08 0.04 0.02 0.01 0.005
AGH  (m) 2 2 2 2 2
3] A w4 1/25 1/50 1/100 1/200 1/400
(4 2)
7}AdA (ml) 0.16 2 2 2 2
=T = » > = > =
Agd  (ul) 4 2 e I 2 | 2 |y o2
= — — = — 5
3] A w4 1/25 1/50 1/100 1/200 1/400




($R01 7 w3

EREE R

dEEEEE a3 A
1/25 1/50 1/100 1/200 H| o B3 &5 A o F 5
- - - - & 4 & 4
+ — — — Vi N
+ — — — V] N
+ + - - o] A ”
+ + - - " ”
+ + + - " o] kA
+ + + - OC}: }\é ”
+ + + + ” "
+ + + + y oF  A]
# T LA A FRE BE A
2. 4gA & A
% USDA Tube Agglutination Test
(NPT AW AALE HE %)

AldHAHS 1 2 3 4 5
Phenol saline(mf) 2 15 1 0.5 0
100% 2] A1 &< (md) 0 0.5 1 1.5 2

Mixsto] 37.5Cl A 48A17F Al 5 ¢} 7Eo] ZH4}ato
ARBA A dxgo g
% Agglutination 100 75 50 25 0




BEAgY Brucellosis

ANE2SEBISY  Serum agglutination test
A= AHVLA

* 71EF K7t 2 488 TN AEItS

1. Agkel o= Z2=o]ed 74 (AHVLA)O A Y AR
(M= A] gAe A2 34 A& < Phenol salineol 108 3]4])

2. g AT Azt AR
- NaCl 8.5g 4.25¢ 0.85g
- D.W. 1000me 500me 100me

3. Phenol saline(F el 3124 8)8 oS A %3le] AL&H I & USDASL N A&
- Phenol 5g(ml) 2.5g(mf) 0.5g(ml)
A A d 1000me 500ml 100m¢

4, AL A (Fr=A] 3YL phenol salined] 108] 3]41) 4T w3
O j? A

HVLA3Y 1ml+Phenol saline 9nl | & 1058 ZAAE

5. AR B SRS A
A e s
1 2 4
R ;

Phenol saline (ml) 0.8 05
| | }—‘ }—‘ i|-> 0.5ml B &
7tAEd () 0.2 0.5
Vortex mix

Working &€ (mf) 0.5 05 0.5 0.5

Vortex mix

#HE 2 34 wi= 10 20 40 80
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O AHVLA 972 A9 S3%e A4 #5 5 UM A4 =%
HFIAAH s A5 i 1U/ml H] 11
+ 12,5
+ + 15
110 + + + 18
+ 4+ + 21
+ 955
+ + 31
120 + + + 36
+ 4+ + 42
+ 51.5
+ 4 61.5
140 + + + 72
+ 4+ + 84
+ 102.5
T 123
180 + o+ + 144
++ + + 168

i

¥ AMEE BFIYL Isabs9 6508] 3] A] 50% & HAF



BEAgY Brucellosis

2A2HAY Brucella—Ab C—-ELISA
AQ|El Svanova

* 7|Et o7tRt2 HEE TEHIIE A 87ts

% ofel 7t A WMAPE AAse pEAw

1. AERE
Species Bovine, ovine, caprine, porcine
Samples Serum and plasma
Type Competitive ELISA based on s-LPS antigerll, detects B.
abortus, B. melitiensis and B. suis
2. Aok

7}. PBS-Tween Buffer :

PBS-Tween Buffer A% :
D.W. 475m+PBS-"Tween Solution 20x 25m{
\[2

AAFA M

}. mAB Solution :

mAB Solutionr A% :
HAA% ¥ mAB +Sample Dilution Buffer 6m{

)

Al A=t (Vortex mixerss AH-8w4])

=

o

1=}
T




ARz 23§94
841} 18000+ 7H7 ()8 A 20

t}. Worksheet ZHA]

1 2 3 4 5 6 7 3 9 10 11 12
A CcC CcC 6 6 14 14 22 22 30 30 38 38
B NC NC 7 7 15 15 23 23 31 31 39 39
C WPC | WPC 8 8 16 16 24 24 32 32 40 40
D A= 1A% 1 9 9 17 17 25 25 33 33 41 41
E 2 2 10 10 18 18 26 26 34 34 42 42
F 3 3 11 11 19 19 27 27 35 35 43 43
G 4 4 12 12 20 20 28 28 36 36 44 44
H 5 5 13 13 21 21 29 29 37 37

% CC : Conjugate Control, NC : Negative control

WPC : Weak positive control, PC : Positive control

gt A e ZHE(dx) €5 50ue H7t
% Conjugate control wellol= 3]4 o 500 7}

k. 2= wellol mAb-solution 50p0 & 7}
% mAb-solutione 7FA(HX)EH S Y11 107 oo &5

Wl ZelolEE Bt 58 B9 AASA A

Ab. A 2(+18-25C) el A 3047 Bl <

o}. PBS-Tween Bufferg ©o]&3to] 4 A=t}

A}, Plate®] EE wello]l Conjugate® ! 2z} 100402 A 7}sle] plate B

2, A 2(+18-25C) el A 3047 Bl <



7}. PBS-Tween BufferS ©] &3] 41 A=t}

E}. = E wello] Substrate Solution 1004 H7H5. A2 (+18-25C)el A 1087+ #f <%

3}, Stop Solution 50t 7}kl A A 3] 4=t}

3}, ELISA reader 450nm filteroll Al 3=
% Stop Solution H7F % 158 oW

5|\

g

4. A3 AR

(Mean OD sample/control = IOO)
Mean OD conjugate control Cc

o Pl(percent inhibition) = 100 -

0.300 x100
1.030

=709 %

% oAl : Pl(percent inhibition) = 100 -

5. 279 +a4

o OD Cc : 075 - 20

o PI Positive Control : 80 - 100

o PI Weak Positive Control : 30 - 70

o PI Negative Control : (-10)- 15
¥ 9o A7 oA Fod A A3

6. 23 A=
o 24 : PI < 30%
o %A Pl > 30%



BEAgY Brucellosis

SAHAY  Brucella—Ab Indirect—ELISA

A2 Svanova
* 7|Ef S{7tEt2 M8 ZITHZ|E AME7ts

1. AFERE
Species Bovine
Serum/ plasma, individual and pools of < 10,
Samples O
Milk, individual and pools of <100
- Indirect ELISA captures antibodies to
e
P B. abortus and B. melitensis.
2. Al eFEH]

7}. PBS-Tween Buffer :

PBS-Tween Buffer A%
D.W. 475ml+PBS-Tween Solution 20x 25m{

J
AASHA A=t

1. Anti-Bovine HRP IgG conjugate:

Anti-Bovine HRP conjugate A==
FA7A% ¥ HRP conjugate + PBS-Tween Buffer 11.5ml

1% A% A% F & Qe

3. HA

o

b

AleFE AbEsh7]l A Al =

!

L2

e
7t
L}, Sample dilution bufferE 1000 Zd ol E 9 7z} wello| EF3Fc},
o S/ dEzT, AEEAHE S 4 iﬂﬂ o] s wellol
gt J7] FYOlEE TEAA & HolA g F 37TlA 117
nl. PBS-Tween Buffer ©]-83Fo 3 A & skt



8 =

o}. Substrate solutions 100 73k & A2 4 1023 WESAIZITE ojuff AA}FA &
8] o] F& Aol Erh

Z}. Stop solutions 5002 #=3k},

2}. ELISA reader”] 450nmolA A3 ZS ¢&=t}.

4. A3 AR

e (Mean OD le or Neg C
o PP(percent positivity values) = e = x 100
Mean OD positive control

5. 23 #EA

o OD Positive Control > 1

0 OD Negative Control < 10

6. 27 B

— Individual serum< 7%
o &4 : PP ( 40 %



BEAgY Brucellosis

BHZE&etE Complement fixation test

o= AHVLA
BAAGNSE S FU% FA Wstel YYH FAPARGAL A AFse
A4S o83 A wolth HAEE 26el AH AN 1R E 24 B
Aestel wAe #yel 9 FEYH P9, A BAE Hol Wes Yot
20 A BAHBT (AL AGSHE FANSL oINE b nAe] AEFS
=g 197004 FAFARSo] Aojubd WAL 2N S B 28 AN §HM L]
Qojubx| erzh Wil 2 T Al A FAFANES o] dojupA) grow mAy ol

1. VBS Stock A&
A. Barbital stock solution

O Barbiturate acid 2.88¢g
O D.W. 250me
- A7) A e €2 71skol(Hot plate) €43 &3iA171 & WA 7]

B. Barbital sodium stock solution

O Sodium chloride (NaCl) 4.25¢
O Sodium barbiturate 1.88g
O Magnesium sulphate 1.02g
O Calcium chloride 0.15g
O D.W. 750me

< Working VBS Solution >
- 7] Ast B §98 Egtste] 4T Wiae]l BasEA HA AA 0.04% gelatin &
4o 5X 3|Aeto] Ao ARE-ghth
O VBS stock solution 100me
O 0.04% gelatin solution 400me



C.

0.0496 Gelatin solution

O Bacto gelatin 0.4g

O D.W. 20ml

- 60ToNA A g3 b, DW. 80m¢ H7} &£8ato] 4T WAare] ¥ shd A
VBS Stock &9] Ao g ARt}

- 0.04% gelatin &2 253 WAao] H#7}F

2. Hemolysin Titration
7}, Hemolysin 10X 2 156X 3|4 A%

O 10X = Hemolysin 1000(0.1m¢) + VBS 900.0(0.9m)

O 15X = Hemolysin 10040(0.1m¢) + VBS 1,40040(1.4mf)
!

O 1,000X = 7] 10X 3|44 10x0 + VBS 9900

O 1500X = 7] 15X 3|4 1040 + VBS 9900

1 2 3 4 5 6 7 8 | 91011 | 12
s| A v 1,000 | 2000 | 4000 | 8000 | 16000 | 32000 | 64,000
A
B
C
D
E
F
G
H
s)Aaf =] 15000 | 3000 | 6,000 | 12,000 | 24000 | 48000 | 96,000
L mlo] AR EH o] ES 2H A THZFA] do] H wello]l VBS 2514 &5t
th mlolam EolES 1HI 2H A9 A~D welldl Hemolysin 1,000X 3]4] 9 -&
25p#) w7
gt mlolaz Zo]lES 193 29 d E~H wellel Hemolysin 1,500X 3] 4] &
25u 53k
ok 2W Aol T A7EA] 25u A AGE AR Y, vhA el M = 25uls W RITH



( Hemolysin 34 8]+ 1,000X ~96,000X 7}A] 3145 .)
v, 7TH E7bR1 9] A A wellol 3% 5 2/ FEF3Hc)

Ab A2 A 3027 R ZITh(rrol A2 & o] E 9] Mixerol Al shaking A1%)

m°1'

of. & welloll VBS 50 #F3ste] E3HA1ZI T

ZF BE wello] 10X 3AE BAS 2508 BFsto] E3A 71t
10X 34 24 = 2AYNd 1wl + VBS 9ml

ZF, 37T A 30%3F plates Z2HA 7t} (M5 107t shaking)
7}, A3 %%% well®] hemolysin & 43| vj4E zrol it}
1 Unit of MHD)
* E A d o= 5 Units A&
q —]t 1 MHD~”} 1/4,000 o] 2}H,
5 MHD = 1/4,000 x 5/1 = 1/800 (1m¢{ Hemolysin + 799m¢ VBS)
3. Complement Titration

7F 10X 314 ®HAlE Alzxzgoh (Ime A 4 + 9ml VBS)

W} ohe )l go] wA 348 Azt

AF A s 10X A" 2AF (mh) VBS #F (md)
1/20 1 1
1/25 1 15
1/30 1 2
1/25 1 2.5
1/40 1 3

t}. Plate 1~5"H €71x]¢] B~D ¥ F~H 39| wellol VBS 25u0% HF3kt},

ek Zh7e] BAE WAS ofget 7\;01 2508 E-F 3T}
BA 20X 49 = 19 949 A, BZE F 3

:

_I



BA 25X B = 23 d9 y
BA 30X MY = 3H 4 p
BA 35X MY = 4 4 p
BA 40X B4 = 53 d9 y

al. Bl Al D7FA] 2504 Al s A sto] mlx]al welloll A 25u0 W AT},

Hh Foll A H7HA] 2504 A8 A she] mhx et welloll A 25u0 W H T},

1 2 3 4 5

A 1/20 1/25 1/30 1/35 1/40

B 1/40 1/50 1/60 1/70 1/80 Antigen
C 1/80 1/100 1/120 1/140 1/160

D 1/160 1/200 1/240 1/280 1/320

E 1/20 1/25 1/30 1/35 1/40

F 1/40 1/50 1/60 1/70 1/80

VBS

G 1/80 1/100 1/120 1/140 1/160

H 1/160 1/200 1/240 1/280 1/320

. 2= wellol VBS 25u% #+5

=

.5 971A19] A~D welloll 10X 343 3US 254 EF3Hc}

Z} 5 E71A1 9] E~H welldl VBSE 2502 3}

2k 37Col A 307 AR (A5 101 Shaking)

7}. Hemolytic system &< A% (Hemolysin titrationo A A& EH 1= AS-.)
E}l. 25 wellol Hemolytic system 5025402 3k}

. 37TCToNA 3023 A2 o (A& 103+ Shaking)

s A 8389 X HS Frolditt,
(1 Unit or 1 MHD)

RkeF, 1 MHD7F 1/60 oI Atk 2 Al@el Ab8-5= 2A19] 47k= 54MHD
= 1/60 x 5/4 = 1/48 (B.A 1mt + VBS 47m¢)



4. Main Test
7h mlol AR EH O] EC VBS 2004t +AAE Als ¥ 200uE A3t 7t &
of wel thE3 o] HlE3sk A7l
O 4 : 58T 50+
O A, Wk 1 60T 302

L} Plate®] A~C % E~G wellel VBS 25u# &gttt

th. Plate®] D} C 3 HeF G wellol 28] 34 &fo] nlgsirzl 7PHE S 254

sk
2t C wellodl Al 252 A well7bA] Al 3) A sk}
G wellol A 2502 E well7bA] Al ¢ 3] A gk},
DH=2X;CG=4X; BF=8X; EA = 16X ; D, H &2 AC control)

1}l AC control =0+ VBS 250 A EF3h},

vl AC control &5 #|€]3 Z& welld 3% 3

o

S 2510

=%
M
N
(o
v

A B wellell 5/4 Unit BAIE 25004 &3t}

of. 37TColAM 3027 #F2AIZIH. (A5 1023 Shaking)

2}, H.S A% ; Hemolysin titrationel Al A 5 o] 9lL.

2k HSE 504 &5 3ktt.

7F 37TCellA 3023 #H2AIZI . (A5 1023 Shaking)

e}, A7}

8

el

¥ FAAH|ATIE - 201Ul 49 o 50%&E) ol &



Brucellosis

AE  Rose bengal test

= AHVLA

80

. Brucella abortus 1119-3 #j<

wol

=

1.

st wh=s AAEe] o HyY
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Tuberculosis
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Purified Protein Derivative Tuberculin
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KeREIL: Johne's Disease

2AHSAEH Enzyme-linked Immunosorbent Assay
O|= IDEXX
* 7|Ef S{7tEt2 MRE ZICHF|E AME7ts

7F A" A kitE vy A(18-2610)0 AdEE
U, A/ tEzT, ASE A S Dilution Buffer N.122 1:20 3413 & 18-26TC ol A
H

% Dilution Buffer N. 1201] Mycobacterium phlei extract’} 3% 0]9lo] unspecific
antibodies7} A 3§slAl €Tk
o} A7) &S o] IHEHOQI= plate?] 7t welloll 10002 253 ¢ 2-2(18-26C)ll A
458 = 2-8Coll A overnight(16-24 hours) WHS-A1ZITh
2}, 33] Al g}
nl vy A& =S conjugateE 100pl¥ EF3F T Ao A 3087 wr& A 71T
¥ conjugate 34 (A& =2 conjugater= A -2olA 8AI7F oFA3IT})
- short protocol : Dilution Buffer N.12. 2 1:100 34
- overnight protocol : Dilution Buffer N.12. 2 1:200 3]4]
v}, 33] A& 3},
A}, TMB substrate solutionS 100ul% 53k & A -2oA] 10837 HESA] 71t} o] uj
AR S Hal o T Fadd =
o}. Stop solutionS 1002 #=F=3kt},
ZF. ELISA reader”] 450nmolA A3 ZS ¢ &=t}

2. 439 FEA
o Positive control mean OD > 0.35

o Positive control mean OD/Negative control mean OD > 3.00

3. 2% @5
o Positive : S/P % = 55 %
o Suspect : 45 % < S/P % < 55 %
o Negative : S/P % < 45 %

sample OD - mean negative control



S/P percentage(%) = ————————————————
mean positive cotnrol — mean negative control

<PLATE LAYOUT>

1 2 3 4 5 6 7 8 9 10 11
A N N 7 7
B P P 8 8
C 1 1 9 9
D 2 2 10 10
E 3 3 11 11
F 4 4 12 12
G 5 5 13 13
H 6 6 14 14

N=NEGATIVE CONTROL
P=POSITIVE CONTROL
1, 2,3, etc = SAMPLE #



KeREIL: Johne's Disease

SAHAYH PARACHEK® 2
|~ PRIONICS

A
v JIE S{7tre 4ei8 TE|E 8IS

-0

1 nl g AL (18-261T)d AWEEr}.
2. %A/e x+Y AMEZE AL Dilution Buffer® 343k 3 wjoksict

-

% Dilution Buffer ol Mycobacterium phlei extract’} X 3% o] 9lo] unspecific
antibodies7} A gstA T}
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KeREIL: Johne's Disease

BHZEES Complement Fixation Test
ol = NVSL

BAAGNSE S FU% FA wstel YYH FAPARGAL Ak AFse
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A o] &3 Aot HAEE 2vtA 0 2A AAldY. 1dAdAM = = Hl-53}
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L 4% A9 Az

A. Stock MgCly(1M), CaCly (0.3M)8& 4

o Magnesium chloride, hexahydrate (MgCl,, 6H,O) 20.33g &=+
o Magnesium chloride, monohydrate (MgCl,, H,O) 9.5¢g

o Calcium chloride, dihydrate (CaCl,, 2H-O) 441g T+
o Calcium chloride, monohydrate (CaCl,, H-O) 3.7g

o D.W. 100m¢

- 7] AS DW. 100mee] &d L3A T 0.25m ZEHZ o7ste] YRR
ShH A ARG R

B. Barbital sodium stock solution
o Sodium chloride (NaCl) g  42.5¢g
o0 Sodium 5.5~diethyl barbiturate 3.75g 1.875g
(Barbital sodium, CsH;1N2OsNa)
o D.W. 1400m¢ 700me



C. Barbital stock solution

o 5.5~diethyl barbituric aicd 5.75g 2.875g
(Barbital CgH;i2N2Os3)
o D.W. 500m¢  250mé

Barbital stock solution(C. &%) D.WE 7FEA71HA ¢ &38| A 21T,
(Magnetic stirrerE A}-&)

- =AE DW.O &d38] &AL A,

- AL A P T AR

D. Concentrated barbital buffer solution (CBBS)
o B.9] stock solution 1400m¢(700mé)el] C.2] stock solution 500m(250ml)E &3
Elg=
o 7] A9l stock &4 5ml(25ml) H7Fste] &3t
o A &7Fo] 2000ml(1,000m)0] == FFHFTE H7Isith
o dp¥lgsle] W] B

E. BBS working solution
o A7) D.¢] CBBS&Y 1 volume®] cold D.W. 4 volumeS &3t3lc},
(1142 3]A = 5Hx 3]4)
o 5x s|AgNS Yo B (AEHL ujd 5| ALE)
o bHx 3|Algdo] pHe= 7.3~74
% 5x 3| de DW. Wb "Aid 0.04%9 gelatin &% o] & o 53 3|4
Hog HiEol U

% CFTe working solution®] E%38h A|ZWHS 1)6l7] st 2

= A83}l¥ Veronal Buffer (ID.vet, Product Code : VB) Al&& AF&3stH ol 44
CFT goﬂ S e £ 92

AT
= AlF 1bottle°ﬂ T 1LE #A7bste] dAs &A1 71 & AFgslio),

554
= 2550 HAF §9L 28TAA 2147 A5




2. Collection and Storage of Sheep blood(HAI T+ AP & HE)

b

Alsever’s solution

o Glucose (CgHgOp) 20.5¢
o Sodium chloride (NaCl) 4.2¢
o Trisodium citrate, dihydrate(NasCgHy7 . 2H-0) 8.0g
o Citric acid (CgHgO7) 0.6g
o D.W or DDW 1000m¢
o 7k §lol &7] Aefe & SalAzIth

J

15Tl A 2027 dEat = 025m HEZ o 7st & Yo HypstHA ALS

3. Washing the Sheep RBC (%3 A 3F)
o WirH alsever's €N 30mlE 50m YA Fo] H=t} (3~47] F1H))

o WMYHNS Fir Aoz AFs] FA| alsever's §NF EFslo] ofF HH3]
e o WHae] W (Alsever's €9 30ml+H % 15-20ml)

o Alsever's &3 =35 WEFPAL gioA] WAaioA 59 oA A3t +(H
T3 ) AHE-g e

5 Qb Aoz AAEHA FAL, A9 2 Ho]l A

H A o

o AW dAS U338 16m YA Fol 4l FE=A 3~4H = (HEEA] 15md
Ha o] ARR)ste] CFT 3148-a AdH9~10m) 7tk &3t

o U/‘ﬂﬁ]ﬁﬂg A} & 5le] A=l 3} buffy coat=< A A 6“4
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o J%—Qﬂﬂr buffy coatz & AlA :}E}.
o TAl CFT 8|4 E4S H7bste] & & 3000rpmoll Al 53 ¢4 - 33
% 33 A Fox AT do] AHFA0RE &Y Aol dE ¥ il thE batch
= oAl Adste] AREE (alsever's & A7)
o 4% o 9 buffy coat®= A7
o CFT 3|4 &S Ao 15mH A= H7hste] 2 st

o A3tatA 1,000gol A 1037 A4lwe] A7l § AFEel A7
o Hd= @?E AH&ato] 3% RBC F-frols Alzxgktt

FaA 275 = RBCY H#d Alx)

/\



4. Standardization of the RBC Suspension (E=8F A %)

[%3 1] Routine preparation (Z¥+z 2 W)
o RBC 33] A3 % 1,000gelA 1023 Y428 3t Fd¥ RBC 1meel|l CFT 3|
A o 32305 W7helW 3% RBC R§olo] #r).
— 7173 4% 3% RBC H§9 Az

—

[ 2] 33 $H

o RBC®] 33 A& % 1,000g°l4 107 ¥4 st e RBCY %ol drilA
= 7153

o 3] efS ARREFe] packed cell el 24vi= 3|4 oS F7tsto] T A G

o ELISA reader®] d¥S A v

o 2k Wof 7|9l s|A-gl 1ml(250.0) 9] DW 19ml(4.75m)E 7 71ske] 3]s},
(1:20 84)

o 96well URHHA)rto]AZEo]E o2 87 well(duplicate)ol] ZH2F 10002 &

o ELISA reader 540nm ZEH oA ODAE =A3ste] 167] well®] Hi+ O.DAE A
2HTarget O.D+ 0.115) = 0.110~0.120

o wHeF 1671 welle] O.D Hitgto] 0.115 Bop =0 vt &2 oAste] &+

o A% 54 FEE Loy

=

d

0.D¢ B4k(167 well) x RBC F 49
0.115

ofjr

TEY

>

- 279

rir
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.
5 N5 E

# wheF 0.DO B F67 wello] 0.255%1 3L, RBC F-e)(24m) 8418 2) &%
o] 60m¢etd CFT 3483 vty H7beld 0D 217F 01157 ¥+ shee

0.255%60 15.30
= —————— =133.04ml
0.115 0.115
471 RBC #-r 9 60me+3]41 < 73.04mbE H7tete] gAstd Aghgk 3% RBC

o sl 4T Ht



5. Dilution of the Hemolysin (3] 2 &to]al 3] Al)
(1:100 Stock &, W10 w3

o Hemolysin %0—‘.‘ Ime+ 3] 99ml (1:100 stock &) ~ ImA A== Al
ol EF3ote] WErE
AN S 1 2 3 4 5 6 7
stock hemolysin
(1:100%) 1mé 1md
1:1000 B (A2 AR B2 (A 2 (A H2w | A 2
hemolysin AN 2ml [ A Iml | ol A 1ml | oA 1Iml | A 1md
3 A o 4ml 9ml Imd Imd 2ml 4ml 9ml
Hemolysin
N _ 1 1 2 1
4% 84 w2 500 ,000 000 ,000 3,000 5,000 0,000

% 1:100 stock hemolysin dilution
VBD 99m¢ + 50% glycerinized hemolysin 1mf

(3
I ARste] Wsare Bt

6. Titration of the Hemolysin (32 &o]4l H71&4)

Aoz 1 2 3 4 S 6 l

(500x) | (1000x)| (1500x) | (2000x) [ (3000x) | (5000x) | (10000%)

EEE
Hemolysin 15 15 15 15 15 15 15
(ml)
3% Sheep
RBC 15 15 15 15 15 15 15
(md)

o gently agitating
o 37CeA 203+ 22 (GiEvitt oFaA

Fioi

&3

% 1:4008) ] AE HA FH] = dAEA 0.2me+3] A H 1.8ml(1:10)
= 3|4 11.7m¢ + 1:10 3 A B A 0.3m0(1:4008 A 3] A )= H A3+ 2087+ YR
S AFE(2A1ZE o]y AR, 1:300 H 1:500% FH]
¥ Sl HAY AAL TS 70~-80% AL S Loy doz 3|X35to] ALE
(X rA o8 s Aoz AAsoF ).



—~~

= 300, 400, 500x 3|4 ste] of FAF HAAsto] HAS] = AA

Agad e

(5 a4 | 1 2 : 4 o 6 !
Buffer (mf) 0.8 0.8 0.8 0.8 0.8 0.8 0.8

3B A (ml)
Wl =5 3A) 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Shake the rack for mixing

Hemolysin-RBC 04 04 04 0.4 0.4 04 04

349 (mb)
throughly mix
37T F2FxolA 1A 72
30+7F 74 F cold 341 =
3,000rpmoll A 5&7F A4l (&3 <k ® RBCE A § AZF e 100utE ELI
SA reader® 540nm filterel 4] O.D
7hel Ald¥ 0D FAE FAsto] otd A oA AMd §EdAHAEE Heo
Tefazel FAlske] As AAR

Zb Alg e 0.DA x 100

0.115 (Target O.D)

AZAH Ao o)Az E AF A& Hemolysin Au+E Z2A

il
5|\
o
ot
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80
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/
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% g} ></ X
d 60 ;//j//
A
5 / %
%) 90 X/
X
o |/
30 >/
k
2
10000 50003000 12000 500 100 500

Hemolysin & 7}=4A



0.115 (Target O.D)

mame |1 2 3 4 5 6 7
g3 s
(500x)  (1000x)  (1500%)  (2000x)  (3000x)  (5000%)  (10000x)
0.DA]
4 AFHA ODAAN gy o,

o ¢Fe] oA el plateau A2 1:1000uf ol A1 A ZH1000w] A Al L A A A2 Ao]

o ¥ Algo] AM-E hemolysin 3wl 259 Rk o ek w4 ARS(SF 750HN).

Hemolytic sensitized cell | %%
Titration® hemolysin (1:100) stock= 7FA 3 A7]19] 800x & 3]4]&}of
9] 3% sheep RBCE H7hste] 24z 2087 #28 § A
GEehy Eqae £

=
o
&

& Hemolysin®] G715 AHL2 A4 T34 goy dArl=He Alg A
o] Alxkell A hemolysin®] 814 8 4=7} 5008 ©] 3} A] ol

4= oA & A
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=
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7. Titration of Complement (EA G 7} &3A)
o 3sete] 3|AMHEA FH] (1:300, 1:400, 1:500)
AARA 02m0+3] A 1.8me (1:108] 3]4])
= 34 (1:1001) 9 0.3me+3] A o 11.7me(1:4001N)
= 1:4008) A HA = s Yool 208 B F ALE

ARl ikl
(15m0 LA ) : ? i *
Buffer (if) 08 0.7 06 04
&4 04 0.4 0.4 04
49 17 (ml) 04 05 06 08
HZ“Z}Z?&?C 04 04 04 04

o Gently mixing
o Incubated in a water bath of 37C for 30minutes(15%o°l] 3 ¥H A%

S|
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=
N=3
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305 22 % cold A o 2mlE 2} Ald 3ol H7Fste] 3,000rpmoll Al 5E-37F
QA 3 e Ab= o] 100ulE ELISA reader 540mm filterol 5 O.DXE =A 3hc},
z

°] d¥e] OD FA& SAst v sl wat Astste] §dA =9
T ZE a9 o 50% §EUCH Ol didehs nAe] w28 274

= §EAE %

BA 2 hemolysin &7} AFA Al HF=A] target O.D9] ho] & Ao E R

o}z oF o

Calculation of the % of hemolysis in complement titration

Dose fo Complement 0.D % Hemolysis (Y) Y/(100-Y)
04 0.042 37 37/63 = 0.59
0.5 0.052 45 45/55 = 0.82
0.6 0.075 65 65/35 = 1.86
0.8 0.092 80 80/20 = 4.00

B off 2 fm

0
0.7
0.6 ¥ 0.52

0.5
0.4
0.3
0.2
0.1
0.1 0.2 0.3 0.4 0.5 0.70.80.9 1 2 3 4

y(100-y)
50% 282 o7+ RAYG7t 4 (1CHs)

# 5C'Hy®l AW (2 AJ@o] AHgEE wAle] 84

- et £ 9 gz gAE 2 A(1:400)°1 A4 1C'Hsel O.DX7F 0.52%
H 5C'Hsp2 26 ot HAl&= X 5es dupelrp?
R EEREEDE w9 47} 34X
5CHs 0.8




320
X = = 123
2.6

-84 94 93 nEE wAA0E 12002 H4ske] AFgelH 5C Hyel .

8. Antigen (¥4%)
o 3AgYUE wd wHEo] ARE-SHU

=
o GAe WEA AxA E: S AAFUE Aol WaT Fur 54 ste] A
€2 A

9. Inactivation of Sera (83 H]%3})

o FFxoA e QFHlolHA(FE @& U tape= F-3) 625T 305 <t
H] 5 3}
(&3t WhEA] S kx| ol AHAARE HE3F A7 § EA ko] A
2 Z) (8uf 3]st HE3st A AR WA

o Anti-complementary activity (ACA)
O dHFole= A4 ACAZE A5 < EA ol 9sto] ¥
@ At HAA ACA & €35 1HAAEY Fo AFE (8000gx5%)

o2

o _&°]

% HHRAY AP ATE 10~80% A% §FL Aos)E FoR HNs] Ag
(B4 0A o) sl APo AN D).
= 300, 400, 500% 8]4}3te] ok} EAY AAste] mAC = A4

NEduE 1 2 3 4 5 6 7
(15ml gAI )
Buffer (nl) 08 | 08 | 08 | 08 | 08 | 08 [ 08

5 A W
(Liﬁj . ;”Q) 08 | 08 | 08 | 08 | 08 | 08 | 08
o - =

Shake the rack for mixing

Hemolysin-RBC
s149 (ni)

0.4 | 04 | 0.4 | 0.4

| 0.4 | 0.4 | 0.4

O throughly mix

o 37C &g oAl 1AZF 22F (30+ vl F gently shaking)

o 303%F 2 ¥ cold S|4 2mE 77t AlE

o 3,000rpmel Al 5&3F 944 (&3 < | RBCE ) & 4349 100uE ELI
SA reader®] 540mm filterol Al O.DE A g},

o 7708l A& 0D FAE SAHste] ofef T2l oA Axtd §dAEE t9

Yz FATH] S AAZH

s



ZF Aol 0.DA x 100

0.115 (Target

70 X X
NN
gﬂ@% Aol 2] Azl A& o] 2182 Hemolysin A4S 2 A
<60
A
5=
(%) 50 /
/]
40
30 Z/
20
1p000 5000 3000 [2000 (1500 1000 500
Hemolysin |8 713
AR S 1 2 3 4 5 6 7
(500%)  (1000x%)  (1500x) (2000x) (3000x) (5000%)  (10000x)
0.DA]
K Z
2 A9 ODAXI0 | g gy g
0.115 (Target O.D)
LIAT 94X

oko] 1o A 9] plateau AL 1:1000810 A A1 ZH10008 o A D&M ] Ao Lrehd
B A)gol]l AFE-E hemolysin &4 ull4=E 25% B}l o 23k vl ARE(SF 7504

).

GEvtd &8t =)

Hemolytic sensitized cell #| %%
Titration® hemolysin (1:100) stocks 7FAaL A7]¢] 800x 2 3]A5}ed
F9] 3% sheep RBCE #7tste] dr&FzdA 2027+ 7

o

=
[€)
4% A4

Hemolysin®] #7}&54& A T23A 2o} 97t
A Ak A hemolysin®] &A1 w]5=71 5008 ©]std Ao

AL 2

A

Ay g
oxl o

o 1o,



oAl & AL

10. Main Test (EA]13)

A, FA3/57 dE=T plate
o HlE3} At P/ UEad8AE oolst (st @32 s e
o YA/SA WERT A titration ZHOES 4|3}
o CFT 84

SN Bus FHOlEY A, BE A well(Al-12, B1-12)o] &3ttt
) gt & o]zl 3]t

o Bl wellell &4 7

o 3% antigen 25 Z ell(A1-12, B1-12)¢] #F3kt}

o ZYoOlEE 37CAA 1 t}. (gently shaking)

o 34% complement 50E A, BE A well(Al1-12, B1-12)o] &3k}

T

o]
=
S5&3F WA

B. Complement control plate
o CFT 8489 50uE G10-12, H10-12 wellell &3k},
o 3]A1% complement 50u0E G9-10, HO-10 wellol] &3t}
o T WA well(G10, HI0)oIAF-H o]l 5|2 gttt
o FYolEE 37TAA 15:%F vHS-A| 71t} (gently shaking)
o CFT 8489 50E A well(G9-12, H9-12 )l &3+t

<U¥A/&A HWET & Complement Control plate layout>

1 2 3 4 5 6 7 8 9 10 11 12
1/4 1/8 1/16 | 1/32 | 1/64 | /1B 1% 162 | 1024 | 12,08 | 1/4,006 | 1/8,1%2
P.S
N.S

= o | mEm o | O

Complement control

C. A I3 A plate
o HlEsl At AAREAES CFT 348

o

= 8ul At



o Al & titration T lEE FH| ST}

o CFT 8449 25us A wello] #5370}

o HAAEAY 2/uE ;I wellol] 53T}

o 3|AH antigen 25 E A wellod] &3k}

o ZFolEE 37TColA 1587F ¥F-g-A1 71t} (gently shaking)

o 3% complement 5045 A well] 53k},

<AAE A plate layout>

1 2 3 4 5 6 7 8 9 10 11

12

AIEL | AIR9

AgE2 | AE10

A®3

AlE4

A 85

256

A®7

= o m || o oW e

AE8

 EUolEE 37Tl 301 BFSA1ZIT) (gently shaking)

. Haemolytic system <=H| @ 8] mFx]7] 20 Aol 3% RBCS} &9
Hemolysing 42 % 2087+ 7 .

. Haemolytic system 255 A welld] EF3 5 37CoA 4557+
(gently shaking)

e~
oy
L
>,
Y
fu

TyolER 1840g 4% 9AYY F A%E BEBY.



W 2] End-point titration @ FAIEH A FHAFJE Hole A5 AA
s

A HAN T
(96 well) 1 2 3 4 5 6 7 8
o H] 5 3}
Dilution o 1:2 14 1:8 1:16 1:32 1:64 1:128
g4
Serum ()| 50
Buffer () 25 25 _
Dilute ()| ——>% ]_l_. %5 [ Lo :|_L25 :I_L % :I_L % :I_L 25]1 958 2
Buffer (u0) 25
Antigen
25 25 25 25 25
(uh)
o 1%t Shaking
o 37C 1577 vk
Complemen
t 50 50 50 50 50 50
(uh)
0 Plate™ olg] Aoz 2o o ¥
o A& 1%#7F Shaking
o 37T 307t vy
o Hjeks mhA7] 202 Mol 3%RBCY 5 H9
A5 A ® Hemolysing 41 & 2057+
2sto] ALS
H.S. 25 25 25 25 25 25 25

o A& 187 Shaking
o incubate at 37°C 30% (155l 3HH 2Jo]=)

0 AT oA 3-4A7F A w: YA I g=




11. RAZAZ TS gk A oF =z

Eile fx 53 VBD | &4 | EA lfo_(‘}) Rslofc 4 3}
1 |Ag anticomplementary 025 .025 .05 025 0
2 |Ag-hemolysin—-hemolytic 075 | .025 025 4
3 |C" 5(C'Hsp) units 05 05 025 0
4 |C" 25(C'Hsp) units 075 025 | .025 +/-
5 |C" 25(C'Hsp) units w/Ag 05 025 | 025 | .025 +/=
6 Hemolysin—hemolytic 10 025 4
7 |Saline-hemolytic 10 .025 4
8 |C’'-hemolytic .05 .05 .025 4
9 |Ag-hemolytic 075 .025 .025 4

12. #AR7|F

Percent Hemolysis ¥ = 24 %

0% - 50% + ¥

51% - 90% + ol A

91% - 100% - =74

1:8 o]3t 73

1:16 50% o3t &4 o4

1:32 50% olst &4 G




JE2Y (Y Leptospirosis

Xe2 Microscopic Agglutination test
APQA

g
=
0
0|0

g9 nE 2 44

1)

2)

5)

A} 4
A. Leptospira medium base EMJH(Difco, Ref.279410)
B. Leptospira enrichment EMJH(Difco, Ref.279510) - {3 H 3

o A (broth) vl 2] A 2=

o D.W 900m( el ’617] A WA 2.3g H7}sle] &5
o 121TC 15%3+ &

o Aol A 45C77}7<] iy

o FrAow A7l BY viX 100m¢ 7} &3t

o Adt &9 WiAld T HALFO9m) EF & 15ml tube

o WxH I

o Mg 2 B

o g A = 4719 AxH 9ml vjA ] wigFH T HS 1500rpmol A 53¢
YA & ASd Imle FEslo] 30TAA vl = 4~8Y HHo = X|&H 02 A

AT F32x10%37/ml) = FL 9 densitys AAF Ao AA QIFL v xA &

Auk HEE Yo HFE FEE wEr

dde] st HAFE S oo 8HFE 129 mpEt)

gt o] 7] BES Y3k vk A (semisolid) ¥l A A ZH

o Base EMJH 2.3g + D.W 900m¢{ + bacto agar 3g(0.3%) = <+ -8 3
o 121TC 15%7F Hat = A A 55T7H#] J7zt

o F A o7 enrichment EMJH 100m¢ H7}3lo] &3] &3

o 15m¢ tube°l bml¥ FF3lo] S ILAIFH

o HET Lepto. 5 HAF dte] 30TColA 3-743F 0]

o ALEY = Ihdvuitt A wjgste] T weo AAT A,



2. AAEH
D 7HEd s vEdAed 7oA daddd A2 $ (3000rpm, 5&) AHE(AE 7he)

2) BA 96well vlo] A2 Z o] E] worksheet ZHA]

3) HA 9well vfolaZZF#o]E HAME Leptospirait serovar(pomona, hardjo 5)&
FAIF ZolE FH] &« ZolE § AT 1070 A&' HAF Tk
1 2 3 4 5 6 7 8 9 10 11 12 | ¥ |d¥wd
s | 8
3| 44
A PIE1 2 3 4 5 6 7 8 9 10 S 12.5%
B 25x 50
C 50 100
D 100 200
E 200 400
F 400 800
G 800 1600
H 1600 3200
4) Plate A€o 1HFEE 10 wellZbA AAMAE 2+ 20u® 538k, 119H wellol &=

SANEDH, 129 welldls FANZEHE 7 20my B+
5 12 HEAG doz Ade A welll~129)e] PBS 230u® #H7kste] &%
= ¥ 125x3]4

6) BEolA HE7HA 2] A welloll PBS 252 5.

7) 12 Qe S ARGkl Aol 25 Hstol BEl &AM 34, Algsto] Bus
BellA CE, CEollA DE, DA E¥, EZolA FE, FEA G, GEolA HE7HA
A3 3 v HE 34 Foll= 25us #E.

Plate®] ¥ X 3] u)j4
A 1 12.5% E : 200x
B @ 25x F @ 400x
C : 50x G 800x




8) 4~82 Wl% 9l WEFS WAl 1500mmel A 58 AT T FL 3
A

AHE.(8Y ol E B A}

3 A H=3 < 1dropa =5 O]‘::lﬁ‘r/\+711ﬂ:/_ﬁ1r/\=>
74 200x°l Al ##=300-5000}2] 7} A3
spectrophotometer) #AFH
*H (MacFarland No. Scale) #A4HH

o 1% BaCly 0.1m+1% HySO4 9.9m¢ < 3x10°7}/ml

o HEFTHS 7o ZFEHE vt =

o FEFIY EAHAE PBS B AT HF AHE
@ MacFarland Scale No. 0.5% HExAsto] AL&St= 3o 7}

& ColorimeterE ©] &3 =AY

o
oo

13) 2x10°/)/m 2 =4 ¥ =TS i Plate?] BAFE HEZA 25u% A7}

AZ8H 5|4

B : 50x F : 800x
C : 100x G : 1600x
D : 200x H : 3200%
E : 400x

14) Plate 7 &<
15) Plate &3t7] AFg3lo] Mix A (£Ho] welle] vldo| 1% Zezlof &)

16) 37°C QAFtHlo]E ol A 1A]7E WhG



17) Aok m] 7

@O Plate A& Aok M|
Plate 2utee] 5715

&= SxolA]

AA A 2 S8R A v Este] HANY 948 #A

Ag A4

Platex WrE=A] 1A ZE oo #=3 A

@ Plate AHAE FAloFdAm Aol #F 23 HF5

0O O O O O

o EdfolEaT s Kol He A
o 74} Plated] BRoA wWi§ Ei wFo]E Abgste] 4@y Zelol=
e Exsh Y AW Iets €4 4 A,
(A =7F wp27] dell AdA st oF 3
1 2 3 4 5
6 7 8 9 10
o GAlokdm A tiEA= 200xo A Eetol= 99 AlmHF
— Ffo] 400x M=ol Pom g wh=A] 200xol| A EEaL 400x0 A BEELA]
— 400x "=

18) 2374
o QFAloFAM 7 shol A SRAEE 717 8ol
1, 42, 43, +4E 7=

+1 1 25% &3 +3 1 75% &4
+2 1 50% & +4 1 100% &
o g HATEA A 1008 M +2, B T ol SHA

o w74 ¢ AFTIA 4 1008l A +2m| vk S A

PBS, pH 7.2 A x4

o Sodium chloride(NaCl) 8g
o Sodium phosphate,diabasic,anhydrous(Na,;HPO,) 1.15g
=Di-sodium hydrogenphosphate
o Potassium chloride(KCl) 0.20g
o Potassium dihydrogenphosphate(KH>PO,) 0.20g
o D.W. 1000m¢
o 7] Aeks TRTA b &3
o 121TCelA 15&3F Hafsto] A-ZolA HyastHA ARG

Hz QA = HtEA] AN ZEs 9 Us #F

ol
=

A
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Bovine Genital Campylobacteriosis

2oIAN=H Agent |dentification

A. ZAF¥+E (Direct culture method)

. &Y=
o MHAE 7HH=CHdEC] AHE HE) o g
o HFEY (&4} o #ul 73
o Catalase A|<F o Oxidase A]%F
o HEZHH o 714 Jar

o Blood agar base No. 2
o Campylobacter growth supplement (Oxoid SR0232E)

o Campylobacter selective supplement (Oxoid SR0069)

o (T T o Brucella broth base
o Campy pak(gas generating system) Yeast extract
o Wi

o SkAloFAm A

o Nalidixic acid (30uxg disk)

o d%

Sodium succinate
Calcium Chloride

Cephalothin (30xg disk)

o O O O

2. AEm XAl x= (Modified skirrow medium)
o Blood agar base No.2 & A#sle] =2 v 121TC 156737 14 E
o WixE 50C AX YA g3 "W NS 5% #H7F + Campylobacter growth
supplement (skirrow) 37} + Selective supplement % 7}
o HEZHH 5



T v &
Campylobacter growth supplement CGS 183/91#500md 1% =7}
(CGS)
Selective supplement SS 1H+EHAD.W 2mi-&-3l/81#] 500med 11 7}
5% g ] A 500med 25me 7}
7% FE Y A A 500m¢d 35me 7}

i
(=)

5. Fa(ER9)S $AX, AF 9 2R AAN] £5E WL A
A

FEd T AlEet FA Bl

4. Aa57F =2 plates " E7|A 27 systemol A v 7|2 JEIE 37ColA 3L7H

v 571 A Z7 systemo] #?
9 A (5~15% A2, 5~10% o] Akabekz,
A

FaE A W

* METIdZAE A fg U
[ 1] Candle jard = A 87} =24 plateE 44
=S v 8719 S 22 ¥ il A

[ 2] A3 E Campy pak = Al57F 22F plateE 3192 &0 Y& & Gas
Generating Sachets< 7] %-3}o] Yl 2

K}
v oulE @l W3S o gt ATERS smIAE A4

o AEE A 47 1-3mme] FY £ waa
Catalase : +Ve

Oxidase : +Ve

7. cldE ol Wkl tE 22 HANE AAlske] 34

" § 7] _
Aot A oA =AY | T

25 |427C

A oF A

248 |va

NA | CF

A 2 | Catalase | Oxidase
wa| AA AL Gram g9~

e N,
Ho BN

G-Ve, darting Corkscrew
= J 33
i I R PEREE R -1 - [r[|s
F At sARA. | Loy
Zuj7) GAeg [°

NA : Nalidixic acid (30xg)



CF : Cephalothin (30ug)

il



Vv A AAHES 918 primer 5 OIE manual ¥ =384 55 &3 WA,
F7F 2 don, AxA 9 =21 T2 AXAEAD widel wep A

[] DNA %4 : Boiling method == 483} #%(Qiagen, Intron %)
[] Polymerase Chain Reaction
(1) WrS-A)oF @ A3} A% (Accupower PCR premix, Enzynomics PCR premix %)<

ALgel 23

(2) PCR primers

Primer Sequences (5'—3") Expected sizes H
VenSF | CTTAGCAGTTTGCGATATTGCCATT Ouline Tournal of Amirel
and Feed Research(2011)
142 bp ,
VenSR | GCTTTTGAGATAACAATAAGAGCTT Volumel, Issue 5
205-208
(3) PCR ¥H& =4
PCR Cycle
Step -
Temp. Time Cycle
Initial denaturation 95T 5 min 1 Cycle
Denaturation 95T 1 min
Annealing 50C 1 min 35 Cycles
Extention 72C 1 min
Final extention 72C 7 min 1 Cycle

C. Campylobacter fetus subsp. venerealis T2 W&, BE

O] vk 2 HEw A (semisolid) A=

0 Brucella broth 2.8g
O Yeast extract 0.bg
O Sodium Succinate 1.2¢g
o (Calcium Chloride 0.001g
o D.W. 100me



n 7|2 A 37T 398

|
okl S Hit Cryotubeol 05mi® HF
|
HaE 10% glycerol 0.5ml % 7}
|

-60C W¥-satol By (6714 ~2d3F BE7HS)
¥ Fo I YAEF A= 109 ol AE £Vt

[] CryobankE o] &3t 1 EH @ 7 AN F1



A. AH %Y (Direct culture method)

[ 25
o o AgAE, 4, 8% % 53] swab

O

Ml oo% 2 My
o, A
ox i

(mj =4
o
= .
w7
N o fo
>, il
W2
rlr B,
+
oy
=
N
@)
&
i)
-
=
Q
=]
w0
o)
@)
a
=)
(@)
e
c
3
2
N
X
fa
rlo
o

A
)

Fig. Locations in stallion for culture of
A surface of penis and folds of prepuce:
B, fossaglandis; and C, urethral sinus.

The sites of persistence of T. eguigenitalis in the mare are urogenital membranes,

principally in the clitoral simses and fossa and very infrequently in the uterus.

Source: Michaela Kristula

Fig_ Locations in mare for cufture of A clitoral fossa, andB, clitoral sinuses Stretching of
the clitoral fossa enabled the orifice of the median sinus to be visualized in the photograph.

[ =
Source: Michaela Kristula

A AT AsAlF a8 G R, 9D

0 AREIA] @ el A2 Timoney's mediume A|Z3te] A3
1) Eugon agar baseE A @3ste] = ths 121TC 157F Hat
2) 85CAHE AeA 5% AGFHN Hrtato] 58 A= £F & el
3) FFxoA 50~55C AERE wMAE A3 ths o9 2ol Axd FYAE

=] 2 2+ 1med Hrbsle] &ds £

4) HEZYH (A7 85em)el 26me¥ 5



% 3FAA Stock & A=W
2

FAA 7 & EEE

Amphotericin B 0.05g Dimethylformamide 1m{ H DW 9md
Clindamycin 0.05g Hy DW 1l Hat D.W 9ml
Trimethoprim 0.01g 0.0oM HCI1 10m¢ -

% 7] FAA Stock £NL WA £ 1A WobeE, FAAY HEE L

Amphotericin B % Clindmycin< 5¢g/ml, Trimethoprim< 1xg/ml7} &

w2
1) ALEJ} A FEMA o] Mg 7pH A A Al mets] HhEA] 5 ik

Alg ol FAlol wjsto] Hud A

o HE Hx|9] 1/4L W07 US| Tasla USNE wiZelg uix] Axwd] M w=wt

2) =¥ Plate™ 5~10%2] CO, Sl o] Efoll A ek
3) g 24FE wid Plate AAFSte] AdFE Aty wr=EA] 7R 7R 6] &
sto] HFAA
i ol et ek 48ARE F ol e] 2amt K2k Wolal 59 $4= 34mg =
4) A HE AL wto Al FAA 7 F7LE A 2L Chocolate 3 3] %] of A
A8~ T2/ 7k &b COZJ‘ﬁ‘HﬂC’]HOﬂ Z It I A
7

oy
e

1.1. Taylorella equigenitalis

s Taylorella equigenitalis T2 E4 Al A4

Catalase Oxidase S 7]l
EL 2k od A A o I 2]
T 1 : £
A} AA} HEAT | o)) 578 Phosphatase
— G_ i,
b ¥ ¥4 e ) k5 24 ¥4
RESARS BLA S




B. #=$3 w34

1)

2)

3)

4)
5)

C.

g == CEM w55 A7 A7FEA &2 225 vl A 24~484 3t

@& kitE WFL@2~8T)NA Aol A2l 303 WA

< TAAPATH T4 A FEA Kit >
o Kit %" : Mono—tayl
o Aik=7E B 3|AL ¢ mE4o], Bionor
o T4 ! Bionor A/S, P.0.Box 1868, N—3705 Skien, Norway

doje Abg ol AFo] dojupx @l EA gRe] #A A WA 9

e a

sHAl 4=t

Al kitel 2o Q= Cardoll HE=A] AlekS o W& A3}

5 WSE CEM oAl F35 A % (test reagent)oll A 302A = E3sle] 7l==
o

b4 Ao = T AlgE vtz Al g ZA] 9k (control

o
o
o &4 1 P ol9le] Aol S4Y

=
% 7] EFAFSES Monotayl kit A A Z=x
AR A=Y
(1) dAarz=2to] A= 7MAIe A2 7] swab e X4 GA4 A

(3) PCR machine

(4) Gel documentation system

2) W
o W HAA AFAdS Fst= At (Taylorella equigenitalis)e] 16S ] H.<&
FAxE FFEA2AH S (Polymerase Chain Reaction, PCR) 7|9 <& o]&
sto] Soldoz AE3



(1) DNA F=
- %% A+t colony: Boiling method 5=+ 83} A% (Qiagen, Intron &)
- Swab sample : ImL "3 DWol| Fo]5 & 483} ¥ A3 (Qiagen, Intron &)<
o]-g3sto] DNA =
(2) WFgA]eF @ A83 A& (Accupower PCR premix, Enzynomics PCR premix,

Roche )2 AF&H o] =3t

3) Conventional PCR

(1) PCR primers

Primer Sequences (5'=3") Expected sizes H z

Te—1 CAGCATAAGGAGAGCTTGCTTTTCT Research in
413 bp Veterinary Science

Te—2 GTCCATGGTATTAACACAAAC (2007) 82:47-.49

(2) PCR ¥H& =4

PCR Cycle
Step .
Temp. Time Cycle
Initial denaturation 95C 5 min 1 Cycle
Denaturation 95T 20 sec
Annealing 50T 20 sec 40 Cycles
Extention 72C 30 sec
Final extention 72C 5 min 1 Cycle

(3) A¥aA

o T3 4FE(413bp)e] ERNHW FAHow AAHT

oo

4) AANTFAAR} G (Realtime PCR)

(1) Primer, Probe A<

Tay377 for CCGCGTGTGCGATTGA

Tay488 rev TTTGCCGGTGCTTATTCITCA

TequiFAM AAAGGTTTGTGTTAATACCATGGACTGCTGACGC




(2) %4

Primer F (10pmol) 1ul
Primer R (10pmol) 1ul
Probe (2.5pmol) 1ul
Enzyme mixture 10ul
sample DNA or control DNA 5ul
QH,O 2ul

Total 20ul

(3) Realtime PCR %4

94°C, 2min lcycle

94°C, 5sec, 60°C, 10sec, 72°C, 15sec, 40 cycle

4) 233

- Positive control DNA 9] cq a2 29-30 Alol= A A

- cq@k 3polstY MEL FAAHRA

- cq#k 36017 40°]8t MES A > AAske] 360174 400]8olH A
- cq % N/AE S43H

s

g

CEM #FHIH

A VEANY AT REY

1. BAujA el BESFIA st & Fuld

2. Fatdow AAY GAshd WGP onl AEE Aol EFGE Bl Wt
3.8 FETES 10~1570 F7}

4 TEE $H0M B Se) AFPLS FAE B

5. -8 AdA 200u8 S WitE Aeto] oA P o] B

6. -70C W&o 2& (¢F 1d A= B 7HS)

% HAAYATE(CEM) #FE
9 BumAd A} (AEFAT 2 ¢ AN

B. CryobankE& ©| €3 MTEREY : 7|g gAY F1



H| X (Glanders

BHZEEsS Complement Fixation Test
ol = NVSL

o guj%7](shaking incubator)
2 ]

o
o 7] (water bath)

o 96well UAHHA)rlo]aZ2EHolE
o PBwell U mlo|aZ ZHo|E

o

48 717 2 7]

2) Aok
o Veronal buffer
O Hemolysin(rabbit anti-sheep RBC)
O Complement(Guinea-pig serum)
o Glanders CF Antigen(NVSL, 165)
o Glanders ¥ tHZdH(NVSL, 166)
o WY (Sheep blood in Alsever’s solution)

o Distilled water



- e 56T 30+

@]

w2

&

<

, &
ofo
2
=

o AA¥ A& veronal buffers E§sle] YiE
buffy coat &< AASTE (338 HA])

o Veronal bufferE #7}ate] 1,000g9] 4 1057F 44
AdE E45 AREske] 2% RBC H+ 92 g

3 HEdT Ax

o RBC9] 33] A& % 1,000gA 1021F 94 ste] ¥ RBCO ol dnilAE
7] &gkt

o packed cell %2} 308]Z 3] H(veronal buffer)S H7lsle] T 33

o ELISA reader® d¥d& #A ¥+

o 2 FHA 4719 4% RBC €9 1ml(200x0)l DW 9m(1.8ml)E 7Fste] 8|4 gt
(1:10 3]4)

o 96well LUAHHA)nfolmZZH o|E 87] well(duplicate)oll Z+2F 10002 5 3k
ELISA reader 540nm ZE A ODAE FA3t 8/l welle] B+ O.DA
Al4rekt), (Target O.DE 0.145) = 0.140~0.150

o WkeF 870 welle] O.D #Hitzto] 0.145 Bt} oW g F2ld oAste] &9

4% 594 FEE Fohy

Ho

i ot

s wret ODe] FEREA wel)o] 0255913, RBC #5130 148 ) 8ol
60nezi CFT 8412 vl #7keh 0De] 4417} 01457} 5% sheep RBCS]

0.255%60 15.30
= —————— =10552ml
0.145 0.145

2171 RBC -5 60ml+3]4] H(veronal buffer) 4552ml= A7Fske] dAdshH A&kt 296 RBC
o #HElgsle] 4T H




4) Hemolysin(rabbit anti-sheep RBC)
o AZAHBIAPAA AA G AR Aol whet 5] A ko] ARE-ghTE
5) Complement(Guinea—pig serum)
o 55C'Hs 47Fe] BAl AHE (1C'Hy @ 50% 885 do7l= HAH7
) A L A A APl A A EE AR Ao w34 sko] ARggitt
7) Veronal Buffer : &%, &9, BA2] 84 9 A F ] ALEE = &
o A&3t% Veronal Buffer (ID.vet it &) A% Al% 7}%

3. 249
1) Screening test procedure
% A ZoolEs) fxE TrolER EAd AR

(1) A A=A plate

H'53} #2]st 71A}83S  veronal buffer® 58] 3] 4] 3kc},

siAlE AAE A 25ulE Bwell UF vlo]AZFHo|EL] Y welldl #Fgho.
3] % antigen 255 A wello] EF3ht}

3 A% complement 255 A welle] EF3t},

ZYolEE 37TCAAM 1A wHE-A171t}. (gently shaking)

c O O O O

Haemolvtic system =H]
HjoFS v 7] 20+ 7ol 2% RBCe} &%
AL o 37ColA 108 7+ 7132 A7t

o!
1o
ol

4314 ¥ Hemolysing

o Haemolytic system 50ulS A welle]l £F3 & 37CoA] 4587 vk-&A 71t}
(gently shaking)

o ZYOEZS 1,840g 4% dAEYY & AHE H =3},
[AAFE A plate layout]
1 2 3 4 5 6 7 8 9 10 11 12

A=l =2

AlR2 | AIE10

Alg3 | AR

A4 | AE12

Al85 | AIEI3

Al86 | AE14

AIRT | AEILS

O o "0 o w| e

AlR8 | AEI16




(2) ZE=* plate

A. SA/ESA T x2T
o HIEst HYs P/ dxrdS SHsith (i 3L gAsHA] ekeTh
o Veronal buffer 25ulE %well U wlo]a=2Z#o]ES] A BE A well(Al-12,
B1-12)°] &3t}
o Al wellol] dANET HE 250 53 5 oz 343t} (A1—AL2)
o Bl wellol AWz A& 25u &3 & ol 343t} (B1—B12)
o 3| % antigen 25 E A, BE A well(Al-12, B1-12)°] &3k},
o 3 A% complement 25ulE A, BE # well(Al-12, B1-12)ol] 53t}
o ZHYOlEE 37CoA 1A vFA It} (gently shaking)
Haemolytic system =H]
‘3H°kg m2]7] 20+t el 2% RBCeF s&2] 44 3]41¥l Hemolysing
M & 37TColA 108 7+ 73 Al
o Haemolytic system 500E A wellol]l #F3F 3 37TCo|A] 4587 ¥F-3-A| 71t}
(gently shaking)
o FYOEE 1,840g 4% dAEY F ARE HFT.
B. Complement control
o Veronal buffer 25u05 G10-12, H10-12 wellol] 53k}
o 34 % complement 2505 G9-10, HI9-10 wellol] #F3kc}
o T HA well(G10, HI0)oAH-E o3 4kt
o Veronal buffer 5005 A well(G9-12, H9-12 )ol| #F3+t}.
o ZHYolEE 37TCoA 1A vESAIZIT) (gently shaking)
Haemolytic system =H]
HHOEg ulx]7] 204 Aol 2% RBC} &2 A43]4% Hemolysine
M F 37ColA 108 F #3 ARl
o Haemolytic system 500Z A wello] EF3 & 37ColA] 4587F k-3 A| 71t}

(gently shaking)
o ZYoEE 1 840g 4% 4AEY

o

458 BETY.

%%



,_|
og
oX,
~
o
oX,

=7 & Complement control plate layout]

1 2 3 4 5 6 7 8 9 10 11 12

1/2 1/4 1/8 1/16 | 1/32 | 1/64 | V1B /2% B2 | 11404 | 1208 | 1/40%

P.S

N.S

D omm|Ig Q| w| >

Complement control

(3) AQ7=

(WA BAZZENSE BA7|F]

|8 7 o5 4 7

0% 4+ kA

25% 3+ o4

50% 2t oA

75% 1+ o] A

37 AY gl AS- Trace =3
100% 0 =73

2)

End—point titration : Screening test(Z% 5ul 3]24)ol|A FAukSo] 7z & A9 FAHS
o|7 gAste] 919} wUS WOz HALE HAEt] 9rtE &1

H o] Anti-complement activity(ACA)el ]38k H|Eo]%] FAJukL-o] 4] A
Aoletal sAe dH WA AAAI TR A9S A oju] oA wkgo] wAEE A
= false—positive® 7HF3Hc}

(B3 ol A ACAZE EAEAIT, 53 &4 vls3Ae 34 T8 AAE)



2] BAZ e

=

Fax s

1. Dilution of the Hemolysin (3] = &o]Al 3]4])
(1:100 Stock &,

s aLoll B

o Hemolysin 999 Iml+ 314 99mf (1:100 stock &) ~ Iml% o FNE=2 3L A]] o
wTote] WE R
APHHE 1 2 3 4 5 6 7
stock hemolysin
(1:1001H) 1md Iml
PO Ad oW [Addd | AE o | A | Addd
' emoysiny - oA 2m | A 1ne | A 1t | A 1t | oA 1me
3 A oA 4ml oml 1ml 1ml 2ml 4ml oml
Hemolysin
- . 500 1,000 1,500 2,000 3,000 5,000 10,000
4% 54 W%
% 1:100 stock hemolysin dilution
VBD 99m¢ + 509 glycerinized hemolysin 1m{
J
1meA AFsto] Ysare] Bt
2. Titration of the Hemolysin (3|2 &o]4 H71=A)
APHHE 2 3 4 5 6 7
(500%) (1000x) | (1500x) | (2000x) [ (3000x) | (5000x) | (10000x)
54 i
8141 Hemolysin 15 15 1.5 15 15 15 15
(me)
3% Sheep RBC 1.5 15 1.5 1.5 1.5 15 1.5
(me)

O gently agitating

o 37TCollA 107+ 7=}

s 1:2500) 3| A E HAS FH] =

(Gviet opatA &
EEEE

6‘
lﬂ

2ml+3] A e 1.8ml(1:10)




= 5149 72m0+1:10 314 B A 0.3m0(1:250x B A 8] A )< H A% 2023 WARE
ARE(2A1ZE o] ARE), 1:200 2 1:300% <+ 4]

% SN RA AL s 10~80% FE §F& doyE Foz 5] ALg
(S M EA o] = AFox HAA
= 200, 250, 300x &AM 3le] ol FAH A HA T AH
APHHE
(15m0 LA
Buffer (i) 0.8 0.8 0.8 0.8 0.8 0.8 0.8
A HA (ml)
@l T 34)
Hemolysin-RBC
34 Y (ml)

1 2 3 4 5 6 7

0.4 0.4 0.4 0.4 0.4 0.4 0.4

0.8 0.8 0.8 0.8 0.8 0.8 0.8

© throughly mix
o 37T g2Fzxd A 303 22 (FHEE 153872 gently shakingstdA] 7+2})
o 30% A% cold 349 2m0E 22 A@ el HrbEC
o 3,000rpmoll A 5&37F U (&8 <
A reader®] 540mm filterel Al O.DE =4 gt}
o T8l ARH OD A ZAstel obd F
Zefazel FAlske] As AAR
7k AN@ e 0.DA x 100
0.145 (Target O.D)

o AAH Mo o]JAsle] B Ag o] AFEE Hemolysin 3|Awl4E 2 A




80
X X
/— X X

. "
3 P X
;“ 60 ></></
[e]
5=
(%) 50 y /

0 /

3 >/

2

0000 5000 3000 | 2000 | 1500 1000 500
Hemolysin §71&3
R 1 2 3 4 5 6 7
(500x) (1000x)  (1500%) (2000x) (3000x) (5000x) (10000x)
0.DA
7z Alg e 0.DA%x100
= 894% %
0.145 (Target O.D)
L£EAHAT %A

o oreo] g9 plateau A& 1:1000ufl A A ZH1000u] ol A & 2] A Aol A o]
e

o & Al AH&E hemolysin 3|A vl 2596 Kook v ZFgE v AR&(SF 750))

Hemolytic sensitized cell #| %%
Titration®® hemolysin (1:100) stocks 7FAa A7]¢] 00x2 Aste] &
F9] 2% sheep RBCE H7tsto] oA 301 #44e & ARG

GEvtd &8t =)

& Hemolysin®] 97124 A7 FQ38A o) d7=Ao A& AAE B9 39
Aol A hemolysin®] 3] Avl<=7}F 5008 o]stdAloll = AF&3lx] Wil 7} S-S

oA g AL



3. Titration of Complement (B A G 7} &3A)
o 3sete] 3|AMHEA FH] (1:400, 1:500, 1:600)
LA A 0.2me+3]4 9 1.8m¢ (1:109 3]4)
= 34 (1:108)) < 0.2ml+3] 2] < 9.8ml(1:5004))
= 1:5008] S|AHA = HAT Yo 208 WA F AME

Aludds | 9 3 4 5 6
(15n 94 2)
3414 (at) 06 0.7 08 0.9 1.0 11
Buffer (nt) 06 05 0.4 0.3 02 0.1
HS (n0) 08 08 08 08 08 08

(@]

(@]

% H A 2 hemolysin

Gently mixing

Incubated in a water bath of 37°C for 30minutes(15%°l 3+ ¥ A% 4
30+ 4 $ cold A 2mE ZH7te]
QAT e A=A 100uE ELISA reader 540mm filterol /] O.DX S =4 3t}
web 2 A@e] OD $AE ZAske Bee) FA6 weh Asstel §3
agEZE I v 50% §E(C' Hydll st BAS v25 2A

7k A @] 0.DA x 100
0.145 (Target O.D)

Jo1%)
Al ol H7Eske] 3,000rpmell A 57k

- $U4E %

A7} AFAA] WF=A] target O.DY Fo] e Ao =
o] A o g,

Calculation of the % of hemolysis in complement titration

Dose fo Complement 0.D % Hemolysis (Y) Y/(100-Y)
0.6 0.05 34 34/66 = 0.52
0.7 0.06 41 41/59 = 0.70
0.8 0.07 49 49/51 = 0.96
0.9 0.08 55 55/45 = 122
1.0 0.10 71 71/29 = 2.45
1.1 0.11 76 76/24 = 317




Ml off 2 fm

0.4

0.1

0.1 0.4 0.6 0.8 1 1.41.61.82 4 6 8

y(100-y)

50% 8<% do7l= BAY7 5% (1CHs)

# 55C'Hy A (3 Agol AgsE nAlel 54)
- AEd =1 2 g EdA gAE HA(1:400)90 4 1C'Hse O.DA7}F 0.76 A T4,
55C Hs< &PF17F?
B 97} 34 BAe 97t 34x)
5.5C Hsy 0.4

160
X = 4.18 - 38

-S4 A gn wEE AL 8 54s] A8 550 Hyel Wi,

4. BAZFE et Al =

s Yz =3 ﬁgﬁ ga | ma | gL | 20| aw
1 Ag anticomplementary 025 .025 .025 .05

2 Ag-hemolysin—-hemolytic .05 .025 .05

3 C’ 5.5(C"Hsp) units 05 025 .05

4 C’ 2.75(C"Hsp) units 05 (.025) | .05 +/=
5 | C" 2.75(C'Hsy) units w/Ag | .025 | .025 | (.025) | .05 +/=
6 Hemolysin—hemolytic 075 .05 4
7 Saline-hemolytic 10 .025 4
8 C’~hemolytic 075 .025 .025 4
9 Ag-hemolytic 075 .025 .025 4
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Plate agglutination Test

32} ElSF2  Equine paratypho

=42

=

4

T

o

RO
ol

10d

K

il
ofl

g o7 =AU E 5000, 30,

sto] 121C 1531 E+

[e)
7VA82A 25u0 + A2 D 22540

o 100 3]4]
Microplate & HA&7]4 34

1040

nzel

K
el
l

.

20140

1000 7}

300

s

kel

500

1. 822 d(0.852/100m) & Al =

5. 1557t plate?]

Np
O

X
B

olp

"0

AL
OO

>

3

kel

S A}
- ARG 2= 15720T 7 Hofok

<F

o]

ol

o]

N
.~o..._
o



A}l A Equine paratyphoid

Plate & &l 1ml + YA LT 14ml

3. 7FAEH ARE 10053 128081712 4% A& ol ofgje} o] At 8|4
Ada s 1 2 3 4 5 6 7 8 =
Al (ml) 094 054 054 054 054 054 054 0.5 Al
0.5
7HEA (ml) 0.1 }\0.5 }\0.5 jh‘o.5 jh‘o.5 jh‘o.5}3‘0.5}“0.5}* 0.5ml

R ESLI R A0 20 40 80 160 320 640 1280 -

05 05 05 05 05 05 05 05 0.5ml

EdA Al | 20 40 80 160 320 640 1280 2560

4. & EET v 50C Aol E el 2417 2=}
5.4C ¥#43 ON v& HF AA
2 E9H 8 Al 20 40 80 160 320 640 1280 2560
% A S S R S o b ++ + -
oA S S ++ + - -
v A S R ++ + - - -
S gl Y
++
+
- A vl WSy Felo] Hola FEHUE g EEe
o ke T s|Ab 0 @ TEL @ 0473.72.3571



Agent Identification
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Bl A Anthrax

Ascoli Test
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H X YN E=A8 QD Atrophic Rhinitis

2ol s3 Agent Identification

[1] Bordetella bronchiseptica %2 L ZAWY

MN
I
it

H HE
vl %] : Charcoal &8 A T+ 718 $4u)=
(FEste WA s vee &

@)

4 ng
o

@)

o deEnfx] © G20f Wi A]

o Zt% dAEZ : Penicillin G, Gentamycine, fungizone, furaltadone
o API 20E Kit &=+ Vitek GN 7}I=

=k

o 7l

2. Bordetella bronchiseptica 2] 2= 93 Agufx] A Z(G 20f)

o Bactopeptone (Difco) 10g 20g

o Glucose 58 10g

o Lactose 58 10g

o Sodium Chloride (NacCl) 2.58 58

o Bromthymol blue 0.040g 0.080g

o Bacto agar 7.58 15¢

o D.W. 500 m! 1000 m!

o A7) ARS DW.ol H7iste] 9hd &ag b 121Co A 1587 atdw

o 50C A== WA

o ofgfe 7Z+E Stock FAAAE wl# ¢F PG, F, FT+ I3, GM< 0.5me2 3 7}f

ol
ol
&
e
2
(ol
ot



g A A Stock £ AAZHY

3} A A 43 | s|Ad 18R nF HFFE
Penicillin (PG) 0.5¢ - D.W. 5ml 20ug/ ml
Gentamycin (GM) | 0.005g - D.W. 5ml 0.5ug/ ml
Fungizone (F) 0.05¢ |Dimethylformamide 2m | 3unl 10ug/ ml
Furaltadone (FT) 0.1g |Ethanol 2ml 3ml 20ug/ ml

o AHE WA= AT FEZHEH 109 o]l AFE-3slo]oF 3§
(FAA 2] vb27] wE<d)
3. "HyE Wi o= Hx o] n|7}o| A swabbingdle] FEulR|o] WolA AR ukE
AFm e SA A Ao Edskr)

x £EE A9 A5 WG dAay
s A ek

o] o Aok 3.

A7) 2% 0] Aitol
Aol A A€ Al Ak T,

4. =ZFE plates 37C AFHlolElo| A 24~48A17F wjgsle] Al
Aehste] ot el 7ol 7ol AAL A A
AEu e Oxidase Catalase 394
G_
Pl ’
Blues tve Tve Coccobacilli
5. 7Fol A A3} gAlE = e 37T 24~48A17F HRuf Ao A =) ok
6. &=5udE A 85E API 20E Kit =+ Vitek GN card® AA}ste] w54 o] 34

AAMA ol = YY=A] Bordetella bronchiseptica 2 Pasteurella multocida
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AR Qe Bat 2

37C, 244 Zl] 7] whF

SSHiA] © No growth
A3 H ) A] : growth, ] &8 A
(¢, P.hemolytica® 70% 7} =F %@% Holu Atjuj Ao = v &E)

O dAnAdAA 0 259 A —ve, bacillus &=+ Coccobacillus
@ Oxidase : +ve

©) Catalasle D +ve

API 20E T+ |API 20NE Kit #A} Vitek 7] 717141}

Pasteurella multocida® 73 (AAER)

718} Pasteurella spp. _l

ABetey QAR T
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Pullorum Disease

Agent Identification

—
L,
oo
L,
2
k1
i
(i,

2. THl =
o =X
o e ulA]
o w7
o 333 (mono and poly group)

o TSI/LIA Ap#Huj =]

3. At g A A Az
o Fyrufx
@ Selenite cysteine broth

(@ Tetrathionate/brilliant green broth
® Rappaport-Vassiliadis(RV) broth &

on
7], 24) : A8 Bg+ 7
L 709% LZo|A 10~2027 FH = Ax

)

AlB= 4Tl Bastds 7hegh whe] AR AL

o Hit7|
o dulH
o API 20E Kit =+ Vitek GN 7} =

o 70% <=
71 e

(@]

o Ae & ujA

D MacConkey agar

(@ Brilliant green agar

@ Bismuth sulfite agar

@ Xylose lysine deoxycholate agar &

iz 225ml (A& Sg+arulA] 45ml)

o7 W7}

o
Y



5. TiAlel HFH AlF= 37C (AF2%= AR, RV broth®] 7-5- 41.5C) A4 18~24A13F

6. SUMFNS 2~3 loop A& F3ke] 27k o] MEluf«]e] wErale] 37°Col| A 24~48A]3F
e (Rt 2ol wFsts, S. pullorum®l 735 v A3 Aehar of5 2
Jehs wrsolA A wgs AT

7.9 4HE AYEARE oS A Ei u) e
o A4 37CAN 20~24M7k W = W) W 244]
UNZE F7} WFE AT,

(nutrient %=+ blood agar)
oz zpeh=A oFshd,

Y

i M Aol A o] Ardlahat 3 ek E
© MacConkey agar: smooth and colourless colonies,
S.pullorum produces smaller colonies than other salmonllae
o BGA: low, convex, pale red, translucent colonies
S.pullorum produces smaller more pale colonies than other salmonellae
o XLD: S.pullorum grows sparsely as small red translucent colonies

o Nutrient agar and blood agar: smooth, translucent, slightly raised colonies

i

%)

KN
o =

°o]-&

(o

8. &uidd AL A (TSI, LIA, Urea agars ©]%), &
g st HAAMH S S Folo] HF A s

Biochemical investigation of Salmonella Pullorum and S. Gallinarum(OIE2018)

Salmonella Pullorum Saimonelia Gallinarum
TS5l glucose (acid formation) + +
TSI glucose (gas formation) '] —
T3Sl lactose — —
TSI saccharose - -
TSI hydrogen sulphide " v
Gas from glucose (medium with Durham tube) + 5
Urea hydrolysis e _
Lysine decarhoxylation + +
Ornithine decarboxylation + a2
Maltose fermentation —or late + +
Dulcitol — +

Matility _ _

+= 90% or more positive reaction within 1 or 2 days, — = No reaction {%0% or more); v = Variable reactions.

% API 20E Kit =5 7|8 & Wi oz drdapst el

!



o API 20E
o Vitek system AAPH wply Za

o Molecular test (PCR%)



g Pyllorum Disease

Rapid Serum Agglutination Test

il
0l

)
KD
0[0
R0
il
{r

D

=MX/d= AHVLA

jm:

j—

B

o mlo| ARy

B

fane)

2

J
ty o
‘IT.C ‘.lxwo oﬂo

&0

K

e
N
7o
el
=K
o

0

Fol Awtel L AN RE Aol

)
of
il

3t

fo] HolA SrEE)el 304 A

ol-&3to] 7H Al oF

KN
=

5. frel-e

>
B8O
o
J)mo
B B
T U
o ._lﬂyl O#O
]nD ~—
T oo
ot olo
do F w
T ° Y
TR T
o mm o~
ol S e S
— — O
\umo
TO 50 To
20 O oﬁu
J_,mo
e
S

bol 714}

S

NH

30 = H]-

-
BH
<
T
e

A 300 +

[~

Ao WEA7IA

1,

)

ACe] B3t

-
1

|

ﬁo




g Pyllorum Disease

x| U}
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= Tube Agglutination Test
ol = NVSL

00

1w 5 Ao}

% 39l Salmonella pullorum tube test 3 (NVSL reagent 28-P)
o) A

A ZEH : NVSL reagent 28-H
o SAMEEA : NVSL reagent 28-N

o Ag] 24 d4(0.85%)
2. &9 Y 05% HEol HrHE AEl A 9942 McFarland standard 0.75-1.02. %
A E eA) 3 28 AHE 05% HEmo] HutE AyAdFE ALEsH

4. Mg @ Aaes EdIdS5E ALE&ste] 11252 3814

=

rlo

5. 23 HHAAL 13X 100mm test tubeol] 3AdA 05ml¥} A 0.5mlS @
37C = 50T sr2FZFo A 20~24A7F w3 5 IA=
= HZ A4 1 1:50

6. 5ol A FAPAA T NP H S 2u] & 345t Hgst Ar5H
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Sulo|IZ e} ZulY  Avian Mycoplasmosis

Rapid Serum Agglutination Test
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Sulo|IZ e} ZulY  Avian Mycoplasmosis

SdASHANLISH Haemagglutination Inhibition Test
APQA

1. ¥ &

o Mycoplasma galisepticum 3

o Mycoplasma galisepticum %57 2 £33

o 96well VH wlo]a =z EHolE

o & Ad+ o YAFZ7]

o PBS%HE o wolaARZHO|E 4y
o Y4z o FTHRTAZR7

o FholZEFEFAY o AYT7|IE]

o &g A o 7]E}

2. & 8T HE {99 4
7F 05~1.0m09] Alsever's &9o] So]9lx= 10ml FAZ]ol 23g9] FAMFES AF&319]
A2 me AW = ol wo g HE AAM3 Tho dAS FH 3t} viES
o

Wl oL AlESHA JRES oF 5Hje] olxE= Alsever's £0d &7 @i
(el 10me Alsever's

U T35S 500g0] 587 AR st

o Ay Mg =S s do]slo g A A g

g}, Yaw PBSol RBCE AF-H3tal v the] dA5 33 vbE A A3k
. HA =¥ HIAAIE 93te] PBSol RBCE 05%% 3|43k},

A BFele 4To] makstelof shm, 58417k o] o] AgHojo} k.

3. @7 SRANEAE

ARl tisto] ol el o] o Ti(titer)E =4 St

7}, VAE 96 well microplate®] 1¥HolA 11H7bA 9] wellell phoshate buffered salin
e(PBS)S 50u0® HF3kc}
(V-shaped plates®] 732 A&+ buttons®| round bottom wells H.t} F-5A] o
o% A etal #Hsttt)

o AL 19 wellell A FAFLS 50pl EF3ghot

ot AL 1ol A 11 wellZbA] GAE R w5 84 g oh (3 F 8 A a5 27)



2t w2 128 welle]l PBSE 50404 H—Zr‘?_“:}

b A #1149 05% B A-TERBC) i 5044 72 welldll 9 gk (45 ]
somuee Aol 74 Solaith RBC H-foe ALEe w 5843 o4 A3H A
oI Aolofof Stk BAW we] TIE AEHolok Hul, ATRFAL 4B

of ol theto] gluojok gt

v}, Microshaker 9ol 4] microplateE 30% 7+ 2 =3t}

AV SRS YAl 4T A 3087 WA gkt (control cellsell button @43 o] o] Fo %] A
goks AFol AAzE A g

o}. MicroplateE 7|9 A HIFTH7IE 71&53tH, 2 oA A7 w24 o]#] oY

Ao d7S8e AdEA B o} o] Foltt.
A AHARS el dad INAFE dejd e v)e] Al 47kE AAEH

g
A= HA units9 ]Xqﬂ 2 (o] AL A= 4HA units)® YT
& &9, 39 HA 977 2560] 2 HAMSE $lste] 4HA units7 283 45
256+4, = 647} welld i dF el 4HA UnitsE A&sh=t] Z Q3 3]A o]t}

1o
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2L
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N

CETFERYAR AR
7}. V-bottomed Microplate®] 7} wellol PBSE 50u0% =+ ‘I}E}
o AE 9 19 welld#} 29 well(serum controD) ol FHARAI & 3
=3
of. B9 1¥ wellell olv] &3 & YIS 5002 FL 3} (Positive control)
2t CE9 1 welld] SPFE A (S4)S 50ul? % 3kt}. (Negative control)
k. DL 1 welldl 349 &9 50uE T3 (Retitration of Antigen).
vh ZF Ao 2 wellEH 12H A well7bA] o
Al Serum control¥} retitrated antigen©] =Y ¥ well 01212 Z} wellol 4HA units®
S| S 50 TS
o}. PlateE microshakerell 30%3F 843t A& Oﬂ /‘1 3023 4 5<] NEA=3
7}, Plateg Hl2~3] (¢F 455 7t
FAE HagAu+E 7|
Sedd o SHAANT ¢
2. Controls< of#f ¢ o] 5= ofof "?}‘3}.
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ole]gt A 2]+ RDE(sellcome reagents Ltd)= & A5 & 1/HE A et sF4Y
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Sulo|IZEZulY  Avian Mycoplasmosis
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Haemagglutination Inhibition Test
SPAFAS

1. FH =

o 0.85% Sodium chloride

o & AEF
o U-bottomed 96well microplate
0 FETx
o YA 7]
o 7]Ek
2. gde AFER A7t 573
7} Ztztel HA < 7bell tisl] duplicate= Al 3 gk}
v FElAYE dglor 94 50ulE AFEH HE7pA] EF3
ot AlYd wpxg 1¥9-S control®& AF-g3kt}
g2k A WA welld] 5009 FLS E5%E (£ 1)
o) Al1¥ Bl welld]l Avian Adenovirus Group Il (EDS-76) AF/ 1,
C13} D1 wlldpNewcastle Disease virus AF/1 &
<F. 1>
TWO-FOLD DILUTIONS
2 4 8 16 32 64 128 256 512 1024 2048 4096
A 11213 ] 415161718191 10]11]12
T EDS A
[ EDS |B
G NDV C
NDV )
E - pave  |[E
N PMV2 F
g G
CONTROL | H




o 1A wellF-E 1294 well7h A ©@-A 8] A sho}, (H 23] A u)] 5 219)

vk 0.5% & AET RS 50uH 7t w
Eo 7gAElE EUF AT ZAHES

A} Ed o] A A
o} AeolA 4587k 7N AT
A B WFeY ke Fga,

HA o7l @d8 750l dolut vhash Felew e

(No red cell button).

<3}. 2> o] HA 97}+= 1 HA unite} #rt}.

Control well &#3HA dAdH bottonse] EAAY & AS AAsS= A4H
2271 et 9k red cell botton®] control wellol A EA A Fe=thd Ade Fgo|t)
<3}%. 2>
TWO-FOLD DILUTIONS
2 4 8 16 32 64 128 256 512 1024 2048 4096
A 1] 23] 415161718797 10] 11] 12
T EDS A o o
I EDS B o o
C NDV C o o o o
NDV D o o o o
E pav2  |E ® 6 o o o
N PMV2 F o o o o
G
S
C(ONTROL ([H @® ©® ©e e e ©e ©o o [ [ ®
EDS (rows A & B) - HA Titer 1:1024
NDV (rows C & D) - HA Titer 1:256
PMV2 (rows E & F) - HA Titer 1:128
3. A& £
7Fo 2t A" 8, A4 2 24 FEAHES 56TCAA 30~4587FF v E5 AR
(R4 2 HI inhibitor 3}3])
Go9le) WHES 10% BADT RRA% BYo violAmFre W g ¥

=g B50] edA 3087 A
. )

A% I4FEE 1:20]0

oftt
o
o
>,

il

i
[\
a1
(@)
(@]
=
o
Z
=2
_t
1
Az
L
(o,
o>,
M
G
rob
i



x 8 Unite] 3¢S 5H] (Newcastle Disease Virusell W3] A= 16 Unit).

(plate®] 4 x 8) x 0.025 x 11 = 8 Unite & (ml)

a
b. ZF welld] Eo]Z 8
C al

<d|> ( Avian Adenovirus group II )
P 280 AlE (PR 2 o gy EI})
P 7t plates= 871¢] AIH5E HAS
» = 4719 plates

7F. (4x8) x 0.025 x 11 = 88ml 2] 8 Unit &
A¥tA o 2 8Unit 39| 209 <Fo] HQ st
88 x 2 = 176m2] 8 Unit s
# 294 Antigen Titer EDS = 1:102

). HA Titer (a) 1024
Volume of 8
Desired of = L = 128 (c¢)
. Unit in 1mé (b) 8
HA Units

a. Antigen HA Titer (% 2)
b. 8 HA Units
c. Imee] 3¢l Qo Ale] 8 Unite] 3o &

o)A E thea ol el 4 9

127m¢ Saline
+ 1m¢ EDS Antigen
128m¢ & Unit Antigen

Jejut ol A 8 Unit @90 AHg o] 176mOo% ARHAORR(hF HR),
17.6
= 0.14
128

1mle] 8 Unit 3¢9 <oz 23= 8 Unit a9 ©
O A= AA 17.6me] 8 Unit FHoA Q3
LHER W T}

< Yo th

—161%1 %2 EDS &4 %

ﬂ

o



223 8 Unit @99 & S3FlA 34HA &2 & Fs Wit
176 - 0.14 = 17.46m¢

17.46m¢ Saline
+0.14m¢ Undiluted EDS Antigen
17.6m¢ 8 Unit Antigen

5. HA Antigen Retitration
7F. #8]¥E 8 Unit &Y& 23S 3= Al do A HA unit activityS 5317 9 314
A7ME ASAE o strh o)A HEF HI testE AAE o F Ao s},
<3 3>9] plate set-upS “EATH

<3}%. 3>
1 2 3 4 5 6 7 8 9 10 | 11 12
Place 1/1 A
0.500m0 |Two-F 1?8 .
f 1d
S (1)' D(')l /4| C
aline 1 u 121D
to each |tions 1| FE
well. 2 | F
4 1 G
Place 0.100m¢ © LH
of 8 Unit EDS EDS NDV NDV PWV2  PMV2 C\C;gﬂgl
Antigen 8 Unit Antigens

v dE A daals AFg3le] saline 0.050ml% S plate?] A welll A G well7h#] 5
3kt}. (control well ¥*3H)
¥ Newcastle Disease Virus #AF Aloll= A wellol Al H well7}#] 5.
t}. 8 Unit 95 0.100me2 H welldl #5=3kt},
Zyzkol HA 3¢l 97} A=Al &= Double seto 2 At} (3. 3
% Newcastle Disease Virus #AF Aloll= H welloll 16 Unite] &9 0.0omlS #5-3kc}.
2k, H welloll Al Al ZFele] A well7HA] &91(8 Unit)S 54 o2 3143 & (two—fold),
npx] 9k 0.05mS H )
1l 0.5% chick red blood cell(crbe) H- 45 0.050ml% control wellS& E3HgH &=
wellol] &3k},
vl G E50] wello| A & EAE T2 plated] 7FEAE S 7PEA FEE 3 A2 A
oF 4537+ AA| 7T



<3t. 4>

1 2 3 4 5) 6 7 8 9 | 10 | 11 | 12
Vsl A @ @& @& & & O )
18/ B @ @ @ @& @ @ [
/741 C @ & & & e | e )
1 E o o )
2 | F °
41 G °
8 H )

EDS EDS NDV NDV PIV2 PMV2 Control

& Unit Antigens

% treF unit activity7} tow—foldell A Blofethd (1 HA Unitell M gk ©A] o8} &2

o}
178), B3t 22 HI testo] 7F4o] A9 < 3t

o

- wkeF HA Unit activity”Z} 1°] obd 1/2&2 YeEbdodA, HI titers 3 @A 9 test
serum HI titers& 7M1 o =23 FAHAZA F ATHX2).

o) NDV - 1/2 Unit (3. 4)

Test serum HI Titers Corrected HI Titers
10 20
40 80
5 10
320 640

- wkoF HA Unit activity7} 1°] obd 2& vhebdobd) HI titer:s 3 @AY test
serum HI titersE ZHAA PO ZH FAAZ + A rHX0.5).

o) PMV2 - 2 Unit (3. 4)

Test serum HI Titers Corrected HI Titers
10 5
320 160
40 20
640 320

- ¥FeF HA Unit activity7} o9 A o2 ®HolA Hojdody, HI test titerst
& oln Technical Sevices Manage©l Al <o 3ht},

6. Hemagglutination-Inhibition Test
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w» =T

o
. Saline 0.025ml2 & plate?] 3€o 4 11
. 8 Unit Antigen 0.050m¢® & 2€ 2] 7
. 8 Unit Antigen 0.025m%] < 3°ﬂ°ﬂ 1

Y L oA BYL TPl BE

[of
AAR 3L (3] plate® (71 A8 E HAE 4= 9&1:}.)
. 59 Zo] plateEs Al ¥ 3}

_‘d
oY,
e
ox!
o
oY,
>
>
ol
ol
i
=
mE
rﬂ
T,
Q
=
@)
1o

r 1:5 Dilution of Test Serum
TWO-FOLD DILUTIONS

5 10 20 40 &80 160 320 640 1280 2560 5120
1 2 3 4 5 6 7 8 9 10 11 12 | Plate
1| A No.
2| B
3| C
41 D
5/ E
6| F
71 G
8 H Agent
0.025m¢ Salines

0.050m¢ 8 Units Antigen 0.0256m¢ 8 Units Antigen

199 7} well(Aol Al H7FA])el Saline 0.080me# 23 & ZF 7FAd A 0.020m% S
tlsto] 1:58]4]o] & A sty
7FHE A o] Foll WAL ] ké ol

—_
g
Lo
_I}L :

WE AL NG AFgate] 19004 11AAA 0050 AT 4@ ohg, sAe
0.050mt & MATE (%3] FE=E 155120)

. 0.5% chick red blood cell F--F4E 0.050m% 1o A 1189 7t wellol] #F 3k},
P

dFE0] welloll A & FAEE S plated] 7HEAEE 7HEAl FEH $, A2 A
oF 4583+ #2FA 71T}
2 3 plateE ¢F 70° % 7] 29 running button®] FAH FH 1 JAHFEE

=5, 6).

N

e
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[2Bic>Ra]

. 6>

TWO-FOLD DILUTIONS

5 10 20 40 80 160 320 640 1280 2560 5120
112 34,56 | 7|89 ]10)11]12
IIA 4« 4] 4] €] €] 4«
2l B 4 4] 4] 4] 4] €] €] 4«
3 C 4 4| 4
4D 4] 4] 4] 4] <
5| E | «
6l F 4 4 4] 4] 4] 4] 4] ] <«
76| <
3 H 4 4 4] 4| 4] 4] <] €] <
#* HI Results
1. 160 2. 640
3. 20 4. 80
5. 5 6. 2560
7. (=) 5 8. (+) 1280

Plate
No.

Agent



Sulo|IZ e} ZulY  Avian Mycoplasmosis
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Mycoplasma gallisepticum/synoviae &< &2 Z#olEo] HAANR(EH)E w3
Al g o5 S4aRAEA D BAAE Hrrete] AAF AR U FAe EA4 FE
st HARE o] T,

St A EWHE =7
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Al. stop solutiong #53Ft}.
o}. ELISA reader7]ol A ZA3Z 9=t}



V= ElF2 Fowl Typhoid

2N =3

Agent Identification
APQA

1. Ao =23

2. THl =
o ZFrujA|
o e ujA]
o Hj &7
o &84 (mono and poly group)
o TSI/LIA A} uf =]

3. e Sy 2@ e EE e Az
o ZFrujA|

@ Selenite cysteine broth
@ Tetrathionate/brilliant green broth
(@ Rappaport-Vassiliadis(RV) broth &

71 TolA 15, AgniA

Ao A= AT A
A

T

Alm= 4T Byt 7hssh el A 2.

o H7|

o Amn 7

o API 20E Kit ®=+ Vitek GN 7}=
o 70% <=

o 7tk

A e 2 2w A

D MacConkey agar

O

(@ Brilliant green agar
@ Bismuth sulfite agar

=N

o

@ Xylose lysine deoxycholate agar

il

-

A& o] 7FA] AF&o] 71535}

2 o] A ste] Sl A

ZAAE AFE (A 1ml + 1A 9ml)

D AE g+ Z7FElA] 225ml (A& Sg+E 1A 45me)
oM 10~2027 4 = A=

)

=1
[}

)
o)} =
==

it

Hil Wt A

o

58}

!

—

Z =] 500me + 3 50ml

=]

=

s}

£ &

g HEUE



Ao HEH AEE 37C (AFEE AFE, RV brothe] 2% 415TC) oA 18
24

DA EE FAFGAAEE oh)s Agnl ] ef v g nl 2] (nutrient =+ blood agar) ol A]
37CAA 20~24A1%F vk == vkl vk 244 7F wiko v zpet=Al oFshd,
24112 71w A Al

R PR BT E
© MacConkey agar: smooth and colourless colonies
o BGA: low, convex, pale red, translucent colonies
o XLD: S.gallinarum colonies are small, dome-shaped, and may have a central
black spot due to HsS production, but this reaction may be delayed or
variable

o Nutrient agar and blood agar: smooth, translucent, glistening, domed colonies

FrdE e A A (TSI LIA, Urea agars ©l8), S o] &3 &
gl AARS S Fotol AT #A

Biochemical investigation of Salmonella Pullorum and S. Gallinarum (OIE 2018)

Saimoneilfa Pullorum Saimoneta Gallinarum
TSI glucose (acid formation) + +
TSI glucose (gas formation) v —
TSl lactose - -
TSI saccharose - -
TSI hydrogen suiphide v v
Gas from glucose (medium with Durham tube) + —
Urea hydrolysis = =
Lysine decarboxylation + +
Crnithine decarboxylation + —
Maltose fermentation —or late + +
Dulcitol - +

Motility _ _

+= 90% or more positive reaction within 1 or 2 days; — = No reaction (90% or more); v = Variable reactions.

% API 20E Kit =+ 718 8 W os drdelsidt 44 7bs



o API 20E
o Vitek system
o Molecular test (PCRS)
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Rapid Serum Agglutination Test
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V= ElF2 Fowl Typhoid

ANE2SEEISH Tube Agglutination Test

o| = Intervet

% 9 Salmonella gallinarum tube test &<
o 3 : NVSL reagent 28-H
324 : NVSL reagent 28-N
o ]2 (0.85%)
o 0.5% #H=o] H7td AeAHaAsT

2. Y Y 05% H=o] Hrte A A A4 =E McFarland standard 0.75-1.08.%
Z 3t ARE-SH

1]

ol

3. UEEH(PA 2 oA B EEHe 05% el AAtE A NASTE AL

1:252 &4
4. MNEBA  NEE EEAdsE AHEste] 122672 84
5. 23U HFAL ¢ 13X100mm test tubeo] 3|A&H 05mlzt AFY 05mlE 225
AAFE 37C 824 Zo A Holm 204 7F wjkd 5 #I=

= HF A4 1 1:50

6. 53X FAA RS HEEAHS 20 GA 3|A ko] A J7FSA

7. %% FH 0 AFIANME 150 o] Aol e FFA dEe] FHory
A48 @4
— o4 AFAANE 150 Ml A AA e AEolm, sk AAE

g0
oo o



7V ElF2 Fowl Typhoid

OlNISEEISH Micro—Agglutination Test
ol = NVSL

11:_]-014 5% ]ok

%Héﬁﬂiﬁéié : NVSL reagent 28-H, 28-L
o SANEEA : NVSL reagent 28-N
o A2 9(0.85%)

o 05% HEo] H7lE A A4

g @RS 05% slEol Arbd AeAASE 11352 54 ste] Abgh

CHEEA(FE 2 ) A4 dxd A g2 AT E AFEste] 10e R 34 5o

CARYY A RS HUTAYETE AFESY] 111002 345l ALE

L 22AHUAA D URE mlola R ZH o Eo FAEAH 100t A 100 ¥ H
ZHolEx AYsta 37CoA 18244 7F = 48417 wjokst 5 v=

= HF A4 1 1:20

(59 WA FHARS EdHLe 2w BN se] J8E o7} 34

.94 [ kA HE|Au4 1:40 o]l A S o] B A
oA 0 HE S 1:40 B wre A BEla W Eo] Ay|w Zg o)
7] oW B ERo] Y

* SRR %(agglutination)gl A 9]
- A, A8, ME o] nlo]y o Ml Ego] & o] &3t Al
U331 w0 Hol: 2 SHINE HAFE S Dy, o] ujo dPdS &
F Y (agglutinogen), FAE 53 A (agglutinin) 22 +c},



Agent Identification
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6. AlFZAA wEld Jdfge] 4] 5 EEAARY o 9= APl 20E
Kit == Vitek GN card 5o & 7A}sleo] #5 Ao IA

Al 7

7. Pasteurella multocida 5 E.

A, B A T
o Stock culture agar bg
o D.W. 100me

ox
~N
o,
M
o
e,
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ff
jules

<
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EY

121TC 15

oy
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5P A Tl Buis FFshe] AbwlulA A
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37C 24A17F vi<F
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-60C Y& B (I/Md~67142 HEZHS)
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ol =

Ao Salmonellosis

drdszt

oA =48 Agent |dentification

L Adde =88 A5s 4TCoAA 2astas 7hsdh e dAL AL
2. =M=
o FHlA] o Eit7]
o AlE}EjA] o dmnl7
o w7 o API 20E Kit ¥+ Vitek GN 7h=
o 33 (mono and poly group) o 70% <=
o TSI/LIA Ap#Huj =] o 7]E}
3. AEEE @ AdpeA Az
o A o AdEEe A
[ -3l X] (Pre-enrichment media)] (D Brilliant green agar
@ buffered peptone water @ Xylose lysine deoxycholate agar
@ universal pre-enrichment broth @ Bismuth sulfite agar

4.

@ Chromogenic agars (Rambach agar )

[+ A (Enrichment media)]

@ Selenite cysteine broth

@ Tetrathionate broth
@ Rappaport-Vassiliadis(RV) broth &
¥ ot B AHufH o] Az AFEAEABAE BFEA] F8ke] Al
% S ¥f #] (Pre-enrichment media, enrichment media)<= 7] ¥WiA] FolA 72 1%,
AeEmAl = 7] FollA 28-S Addste] ARE HAL (S 2 AEuA| = o
7FAl AFg-o] Thsetu, HESE Ao AlFES AR
ANz e v 2ol A st Sufef AA|
o HAAANRE @ A AAE AL (A Iml + HSFulA] 9ml)
o I’_iﬂf\]i(ﬂﬂ, ZA4]) » A| 25g + ASTElA] 225ml (A= bg + A SwrulA] 45me)
o FTRH(EFR) 1 70% &ZolA 10~202% HA = Ax
U
H 2uFet o2 7S A
U
At a] A 500me++3F 50md
U
T HE g2 T2



5 Azl A HEH A8 37TAA 16~20A]7F B ek
( S.pullorum/gallinarum & A g ujx|o] 2AH HES A
6. A R|o HAFH Als+= e HEslo] 37CHIA LS A &% AFE RV
brothe] 749 415TC)o A 24~48A7F v ¢k

7. 1 WfEAS 2~3 loop A= FHste] Al vl x|o] Z=tsle] 37Tl A 24~48A 7+
ok (A TFE 2ol vk
% Bismuth sulfite WA AF&E wjo = WF=A] 48A] 71714 1l &

N

gl vz 9} B] A euf A (nutrient %=+ blood agar)
S =

-

8. o= AHOGHMAE o=
37CNA 20~24A 7k vl ¥

H> 2
(o]

R ERERERRTE EE R
o BGA: red/pink with reddening of the media

o XLD: red with black centre (or occasionally translucent red in the case of
H>S negative strains) colonies

o Rambach agar: crimson with pale borders or orange/colourless colonies

0. =g NHE e ekeH, FHFAA AAPUSS Bol AE Bk

% API 20E Kit ®=+= 7|8} b8 Wy os drdasa g2l 7hs
o API 20E
o Vitek system AAE wviely o

o Molecular test (PCR%)



API 20E ZAAMH

APl 20E Enterobacteriaceae

« (o) ME Al MEAR Bj5AS HHEA| Brolsict

. &Y=

API 20E+= A=t 1 vre] e A s 5467
oA g el HEE 7PA AL 237141 9] AgtetA AYdE &
o2 %o] git}. API Profile Recognition System} 3HA] A}
o] Ao ¢]3 Samonella, Shigella ¥ & 94 E.coli®] A3}st
gleofof gty

AFdAAANA FEE Mds AFESE Aol API 20E: Enterobacteriaceae] &
4= At AEsE Kits ol A 7}% g Aol wkgo] Eret, #=3 4
o] & ]ﬂ‘ji st HAAMA el Aot SAZA & Bk ofyel A o yete] 4
JJr7P SFAZA At

* % API 20E KITY H&&E
- Gallery 257} - Hu8x 257
- ik B s 2570 - AR g AdsAdR 1%

% % API 20E KITE A} £3}7] $18td AAMA A FH] & A

- W H pasteur pipette (13]8 FAH7]) - Burner

- Wi Y7] (35~377C) - o}lA(Zn)7}5F

- Y& (2~87) - MacConkey H #|
- Pen - loop

- A7 (API#2011) - rack

- API 20E A] 2F(API#2012) ~ Mineral oil

- API OF Medium(API#5011)

* % Al eF (API #2012)



Kovac A|¢F, oxidase A]¢F, A2rA3EAAIeF, Voges—Proskauer A)¢F, ferric chloride %
Ff-(mineral oil : API#7010) %= 2 Q 3}t

*k BT
- API 20E gallery:= 2~8C W& are] Hysld 1870Y o] AFE s 4= 3t}
- Mg R g W] Rad et gl

* %k AR&H

1) Strip 4]

A%% SmlE

H = :
API 20E Stripe &7l ZAWol M Trayel ¥t

poes

2) ATt FF FH]
7}. suspension medium (API #2011)S &
AAZ FeA A& FomaEA A

o o
* 1o @ E¥gE FFS Hof 9

%

- Haemophilus®= @3S 3713k ¥
- Vibrio Parahaemolyticus©= Hit 2]
- Pasteurellat™ 0.1% yeast extract® 7}

v HrE Pasteurdbo] 3l (W Foly Hyr ¥ applicator stick
A9el 2 FE fe E AMFS AFEHE Hol SN Fade W
=1 & e

o} ole} FAlo OX A¥e O%Jﬂrxl(fﬂter paper)oﬂ/ﬂ APt of B A=}

3t colonyEs FES
2F

i
ay
-
50
P

3) Strip 3&
API 20E°l+= 20709 &A@ do=
RO 2 FHo Qth

ox
i
9
0,
M
N
>,
i
rlo
—3
c
o
D
1o
(@)
c
(o}
=
D

7}. Pasteur ¥to]3l o g2 HE3ho}
L}, API 20E ¥ Trays 7] €ola Ho]3l £S5 cupuled] Holl az 223 tu

be F&& A&

t}. | CIT | | vp |9} | GEL | 2 A8 TS Tubet cupulet-7-A] A&t}




2t AFo] 9% ADH, LDC, ODC¢ URE H,S 2A1g e+ Mineral oilg A
<o}
4) &

HE § Trayel Fet=8 5745 93 35~37C wfjd7]el 18~24417F wjFate.

« 20 © APl 20BE 18~2421%F wlSt o] AsietA weS wEgo} # F
AZ &) 28A T F ¢l& w= 18~24A 7 wlF Foll Ao 2~8T I3
aroll Btk 52 wjgrlel Wi tiAl HARR 9ol Fof A Euh

5 =
7} 37TC 18~24A17F v eF o 3=
£ WA 7]E3t API 20E9 &

STk Aok A7h glo] BEFE APl At
o9l AESH AP 1 AN R £

Uz ok=t} S1%9] "Enterobacteriaceae £t 7]F/} a8 7kt
gy,
o} GLUZF A (eah)dbs ol A FAdukg-o] 371 o]4tol TDA<SF VPel WA

=
%o Nitrate 3 A 2FS GLUA G #Ho Y=t}
x 9 1 AJekS Wy do GLU Al g (H Mol &=
B2}, Nitrate 3937} indole A1 @& W Fof 3fof
7t2E OE Ald Aol G v X]7] "ot AYgE ¥ Hole &
e )

?/}i‘é‘v F4e dojA= ¢tdu. 254 Age Al ¥
A 1 gelE HalA d4 nES e
6) Mol =7

7h AEE HEES A 54390 A4S A oy ves £33 A3
AAE e sfoF g

U, ol AEH (biotype)e] 21&3e 5A4E fldlA= API Index (API # 201
S ol &3t} o] A2 21714 Ayststy wrgS /WM Fa1, FAgEES] Fo
H FAE sl 1A 9] AR HASE o] MEE Indexol A Zro}
S Yoty

t}. Profile Recognition System(PRS)= o]-&38 4= gt}
(API # 2015)2 2 Coder, Index % Analytical Profile Index® %o it} o
2 71#e 3 #F9 FFTF(Type cuture 2 neotype culture) 150,00074
oS MA TESY] witol diwkd] HEst FAEA ALle] shesta wet
A 33 Mt FAHE 7Fsslth. PRS Computor  Services= APIA] o]




ol g Aol slo] AlA ot A s k.

7) 37
AHgSE Ampules} WFe] AHgE ARE sterdd
2ok sk,

e Fojof T A
API 20E= 237141¢] A3tst AdS A & 4 vk 2 A3 e nAE
Atell A& o] A= Abgro] sjof sttt w2 HARARe] dekE, X2

sy

> |
o

AN
X
>
o
©

HU -
r
=
ui
o
>,

4o Aasth aey HEEe] ANt FANEL Ba
© ;e solok gk ; AAY EH, B WY, Pk GAELY B BEF
et wewe Ae, FAR 7

3k E T AUtk odlE =W AP Ureaserld
< Ferguson HWo|m=z &3 &O]I_’ )&= Christenseny ¥t} 727} vt} Macr
omethod® A Yo = FA 52 Enterobacteriaceae®] API 3ol A
2 SAAE 2R 18~244]7F vk Axfo]r] ot

[‘kﬂ
r]I
0

g o] QS wo+= Salmonella, Shigella, &% E.coille= 1 dUAS Al gl ok
sto}, o] AEF 1 Aol oA aeEfor 2 F7F AFEE API 20E9] EZ A
Analytical Profile Index?] A &9 &t}

* 84

API System?] &Aoo tfa| A= E2~9] Pasteured
al Bacterilogy Laboratory, "]=r2] CDC, ¥¥-2°] NIH7} $Z3stA H7lsl o,
FQ =R AgRd o 239}

API 20E+ Enterobacteriaceae®} 1 519 1334 9] g T
Aol oA FIbel A HE ot Lol 7 #dFo LS 7+ T = g
Enterobacteriaceae®] &% & dolid A5 43 o

@ % g

44
b
[>
:(—‘29
)
o,
Z
&
S
=}

* A=
API 20E°] 221 Ed& Z Al xWEo AFvig A=#eErt Ha Jdo. ALE



A7 A= E A4 "ol ol 4 American Type Culture Collection®] &+t
TE AT

Kilebsiella pneumoniae NCTC 8172
Enterobacter cloacae ATCC 13047
Proteus vulgaris ATCC 13315
Pseudomonas aerugionsa ~ ATCC 10145
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2~3mm3J(0 & 2LI= & SlLIE HBILH

ZeUE [N S50
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SAHIUAIEL, SHEEAE
s x)INES Qo T

OILE AIEH0I &5

APl 20EQ] &5
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©
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35~37T el HoolE do o HFske] 2443 v
36482} 7k 1 ok stal, Algto] 4ot A=A B
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Catalase AAMH

Catalase Test

35% HoO2 1mé + D.W. 10.66ml

1. 4=

7F B3 9 ApEu) R o] =)

. 3% Catalase A]<F

t}. Egfol=EE s
2. W

Zefol =22

71 A F 5 3A
3. 34

7F A 71 YA

oS s 71 E v Y
4. 71 €}

HyOp= F-24d0] slemz

ol 3% H-O» 1

o,

5] -

ey

o]
=

o
= 4

E, AR HEHA

ol
o
£

N



Oxydase ZAAMH

Oxydase Test

1. &H &
7h @ g Al Ao 18~24413F = Wi
L} 1% Oxidase A %F
Tetramethyl-P-phenylenediamine dihydrochloride 1g + D.W. 100m¢

<

o

2. W
b A Habl Al JARY o Fau R o] 2 d= Tl e 9] oxidase Al 2~3
W d7F & 185 A
. ZF4 paper strip AARH oA 9o oxidase AleFS "Holmdl - wlgo]=Z
G5 73S Hslol =3 12l #A
3. ¥4
7}. %A ¢ deep blue color = dark
oA 0 A2 g gle
4. 71€k
Oxidaser| 9F-2 F A Edolmz FHao 2Aska, Aok A8 A Aol qhsofof 3},
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Gram <&

Gram Staining

L Fefol=2ebg A3te] ol Be] FAM EHA F AFW Aol Frch
2. WMol se it g}

3. = (smear)

7h g o] wjekAl ¢ M Folz Wil Fo 3 WS Sdol=ZFEta FW
7bsskst WA Y32 HA vET

o A Ao wjkAl - EElol=Fela 9o Hit AEA g4 1 loopE WA FaL
WEdoez #& &7 Furste Sefol=dets R 7hsdkek gkar WA w6

i

.

4. AZ(drying) : EE X ES TV FoA T

5. 34 (fixation) | W EWEES BE 2~38) FIANG
(Mg Zolm E AwAe] Mg S Hefol=o F&
%)

6. 2 (Difco &2 A<k set)

Crystal violeto. 2 17 A9

FEEZ TA

Gram'’s iodine2. = 17 G4
FEEZ TA

af, ofAlE-LEEE 10~2021F &4
Hf, FERER A

A}, safranin® & 20%7F i<
ol FxE== FA

b A2 O] 578 AT

£EEN

1

~
o,
>

fe Y

Lo e =gl 3

3} ZF
A

(immersion oil) $HT<S "Hojrmdl 3 1000x ol A

Ho

FK



Ziel-Neelsen's A

Acid—fast

o 4

2. A=RE Sefol=aghzed A =wetar, A AHelA dxzAF.

4. Carbolfuchsin G AS &Eetol=9 o omAE H7Fste] 3~587F 712,

% setolE ek 919 Mol AU nt2A GAR ASHoT gade Wt

Carbolfuchsin 924 #A|ZH

A. Solution A

o Basic fuchsin(90% dry content) 0.3¢g
o 95% ethyl alcohol 10me
B. Solution B
o Phenol og
o D.W. 95ml

C. AS} BE &3§38lo] 3~497F W3 t}S filter paper® o] ¥3}e] A&

o

6. Acid alcohol &0 2 287 BA3S s 2+= E7 Al

rok

Acid-alcohol A XY
0 Concentrated HCI 3ml
o 959% ethyl alcohol 97ml
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Methylene blue £ AZH
0.3g
100me

7. Loeffler’s alkaline methylene blue &4 30~60x%3F =4

© Methylene blue
o D.W.
8. z2% B2 HHAAHS, ¥7] Tl Az
9. 1A 100x(F+H )l Eetol= A4t AA
4 3 3 A
o AT AA (A7)
Suy AJAIE Ao r Bolm dh3oA] Clumpse g o] ®H4l,
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Mobility Test

0.5g

1g
0.5g
100me

2 Aol AHg

og

10g
og
1000me

74 WA ol &H

e
0 Sodium Chloride
o Bacto agar
o D.W.

o Tryptose

2. $=A HAALE WA AZ (Semisolid #1A])

(89 1] :
1. 247

8 (A=)

[9

&

e

on

13
B

N
g

121C 15

7] wie) el weAl whele)

stol Abg

[e)
D A E+agar 0.3~0.5%7F H7FE A,

3

Cooling
1/38 =74 ZAA H&

0

)

4. 37CA A 24413+

il

o

SIM =+ MIO HiAE A}&

T

-

vl A =

O (@)
* T EA

ol

o

XO

¥

o ofH7] wjZel Z7lel wix7} 7}

o
)

jpuze]

o
o
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o
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[ 2] : Hanging drop (33 &) HAAY
o FHE
- Waseline
- A ST

- hole slide E&&(s8olE T4 Tl #A4 A=)

L AAbstag s
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2. AWM~ A Eo]o Waseline

3. A=t Tl R 1S T

4. hole slide 22t 49 SF27F o] = TSl A4 =0
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CryobankE ©]-&3%t A EEH

Cryobank

1. HAjANA =5 widd A+ ZSES cryobank Al E @9 beadso] WFo] =
Abgelo] A o7 HE
Aol HE 7S VortexE o] &3)o] 2~33] &3

!

(ho] )3, A% & IS AHE3te] cryobank Mg §o2

A AT
4. Cryotube©] #¥a = v} 3 2 cryobank boxol] ¥il WEi(-70C)olA A%
B. 3wy

1. -70C YEs oA wjddtaiat 3k cryotubeE 7ZAWo] A2 10~208 F%E WX
B o] &3} cryotube WolA] beadE 1~27) A= 7AW

jac] =
= =

3. 7AWl bead® HAZ FwuiAol] @AY E= HAMA(E A = HEd
Gl

. = WA S 37T Hv= w9 54 2
5. cryotube= BHA] -70C Y5319 cryobank boxoll A3} =3

Bl
jus]
==
(o4
'

s

C. CRYOBANK#®?
1. CRYOBANK+= 3}st# o 2 *2]¥ beads® cryogenic EEENo 2 FAE cryo
bial system©|t}.
2. &4

o bacteriaZ A7t %L viability®2 BE & 4 = AAAHo)x AP I system
b A |

FE HrY TN ge&HewE Ay 2 HIAo] 7HFIEZE packaged ¢
o

o 7}Y2§ bacteriags E$sle] A8 bacteria HS 7t 4

3. A8 : Esherichia coli transformantE X33 Ayl A 2oA thFE BE

bacteria clinical/brewing/food/dairy/water/veterinary/pharmaceutical/biotechnology



D. &7 7t

MAXIMUM VIABILITY =
A% 7153 71ZHMONTH)

MAXIMUM VIABILITY =
A% 7Fs3 71ZHMONTH)

ORGANISM ORGANISM
-70C Storage 51(2)8;26 -70C Storage S;(Z)Sa:(g:e

Acinetobacter twoffii 22 Haemophilus spp. >36 12
Actinobacillus equoii 24 Helicobacter spp. 48

Actinobacter spp. 36 Legionella spp. 24 12
Aerococcus spp. 12 Listeria spp. 24

Aeromonas hydrophila 60 Micrococcus spp. 36 24
Agrobacterium spp. >36 Moraxella spp. >36

Anaerobic cocci 60 36 Neisseria spp. 60 12
Bacillus spp. 36 60 Pasteurella spp. 60 12
Bacteroides spp. 60 12 Plesiomonas shigelloides >36

Burdetella spp. 60 12 Pseudomonas spp. >36
Campylobacter spp. 36 Rhodococcus equi 24

Candida spp. 12 Saccharomyces rouxil 30

Clavibacter spp. 36 Salmonella spp. 12 12
Clostriduim spp. 60 24 Shigella sonnei 30
Corynebacterium spp. 24 12 Staphylococcus spp. 60 12
Cryptococcus neoformans 12 Streptococcus spp. 60 12
Curtobacterium spp. 36 Treponema hyodysenteriae 18
Dermatophytes 24 Vibrio spp. 60 12
Enterobacteriaceae spp. 12 36 Xanthomonas spp. 30

Erwinia spp. 36 Xylophilus spp. 24

Erysipelothrix rbusiopathiae 14 Yersinia spp. 12 12
Escherichia coli 36

Gardnerella spp. 12




VITEK 7]7] A}&4

Nz AssEJI

1. &4l =
o 0.45% '+ Saline
o Vitek cassette
o "Wy 12x75mm F' A ¥ #H(product NO. 69285)
o Wigo] Bz
o donjx = 7EF uiA
0 Oxidase test reagent
o Densicheck(¥=4])
o0 McFarland %+
o Vitek ID Card
o Diluent dispenser (HZX] #2|3te] Hit)

A v (FAufA S)ol A 35~37C 18~24+] ¢

4. Oxidase AA}3Ie] Oxidase %A % &4 7

7] 3, 449 AnE npgo g ARgE A = FF=FF(GN, GP, YST, ANC, NH %)
g3k
ex) GN CardE dE &° A% (23

o
m o

HZHES 49

1

uliel

6. GN 7}=(product NO. 21341)E 7AWA Ao 2 %A 3o},

7. epa g st A TR Ao A45% it Saline(3ml) o2 HF-7-3}4

standel] =+

Tl FE ot

o
fllo
()

8. Densicheck(Et=A)E A}-83}e] McFarland %< B Xl ofgle] @e} #Zo] =4



Densicheck A}-&

@ DensicheckE Z % McFarland 0 ¥F% 2 wello] ¥ 988 =4
@ McFarland 05, 1 2 £35S welld ¥ & ¢
@ 71 79 FRE Tl Al EE wellel E o
@ AH&ote 7h=e] Fol webs wh=A] o} g

GN, GP (McFarland 0.6)

BCL, YST (McFarland 2)

NH, ANC, CBC (McFarland 3)

10. Vitek2 System A4S At}
@ Vitek2 compact power on
@ AFH 2A AdFH

® BYy % ZdEH AYF ST (Operate key press)

11. HFHoNA vitek2 L2 S 7Hs3 & User IDS} H|P2HITE

L)

gt
12. Vitek2 7]A19] Wl stHlA filler AEI7F Tdle’ FEiYS 1% & Evld JHEE

o El
filler coverS "ol A&l ‘start filll HES FECh

13. filling®] #43 main &) fillericomplete/Loader:transfer® X A] % cassetteE
fillero) A AW o] 922 olefe loader® SAFTH(FY: fillingo] B4 cassette:
102 o]Wol loader® ©]% Al Aok 3tt})

14. 28] WyFolA sealing % 7I=E& WY7E &7 Aol evd AFS A #H
Aol Vitek?2 71419l wWlel 3o loaderol A cassetteE A Adet= WA A 7}
FAEH cassetteE: AW & Po] & tube 5= H7|gHT

15. 22732 Wl 3}Ho Enter/Manage cassette view2] ‘setup tests post entry ol 4]
Yuj Aol A vlE AHEte] AMZo] HARE JHITE ‘Accesstion #90] AHE HIE
719t & A HES FEC



16. 3ol dmHW =% 2AFoR vitek WF 27| EoR wjEHT HAF AvE

Enter/Manage cassette viewol| A 7t 54 W92 &2l 7}sstH, ZHH7F AA
AG A= 7o) e Ww TYEF S U2t} ZAgk A= ‘Enter Isolate
view' & =€t Feld & Uk

(HAREEAIE 1 4~104171)

o]

| T85E 5 vitek2 714 AHES FESLA & wol+=

A= BEeA oot ZE SAR Al TR ¥8e & §F TR

@ Vitek2 7] A Main menu®ll 4] maintenance’d &

@ Shutdown A #-> OK

@ Ready for shutdown HIAAZ &<l & AC power =95 = AH| S ¢t sl A



EZ84Y  Bluetongue

AMEGAHAH CELISA
0| IDEXX

* 71EF K7t 2 488 TN AEItS

1. AAHEHE

LAY

Ad A kitE v Ao AUE=th
glo] e Eo)9lE platedl Dilution Buffer N.22 80ud® 7zt wellol] #EF3hc},
UM/ NEALT AZIAHES ST wellol] 20u0® E5F3F & microplate shaker®

A 2(18~26C)oll A 4583 wH-gA] 71T}

Conjugate(wash solution® 2 208] 34)E 1002 w5 F A-2(18~26T)ol A
457 7F HES- Al 71}

Az g o2 33] A= 3y,

TMB-substrate 10004 5 § Ao 1087F H9b-SAIZIY o] A AFFGA S
v gk}

. stop solutionS 10002 HEF3hc},
. ELISA reader”] 450nmeolA Z23E 9+

2. 279 FEA
o 07 < &A4UWxE+ OD < 30
o Positive control®] S/N percentages= 20% 7| %to]o]jof it}

3. 2% 35
o Negative : S/N percentage > 80%

O

O

Suspect : 70% < S/N percentage < 80%
Positive : S/N percentage < 70%

sample OD - mean negative control
S/P percenage(%) = —————————— =
mean positive cotnrol — mean negative control



B 284" Bluetongue

AMEGAHAY  cELISA
Ol VMRD Inc.
* 7|E} S|7pHrE AQIR FICHH ALR7tS

1. AAHEHE

7},

A9 A kitE vlg AL AdFEe

o] I Y= plateoﬂ I/ dEzTd AME S 25u 270 wellol
T F A2(21~25T)ol A 161 HE-S- AT

Antibody-peroxidase conjugateE R wellol] 252 H7Fst & A2 4 1587
Hh-&-A| 71T
. 33 A=A st}

substrate 500 5 § A2 1023 WHEAIZIH o]wf ARG S g
stop solutiong 50u0% 3k},
ELISA reader”] 620, 630 or 650nmolA ZA¥E 2=t}

2. 2349 84

o 03 <(FAAd=a 0D < 20

o FAWETe ODE SAUZT Bt 0D 50% ol shojof @},
3. A% %

o WEUAG SAUEE B ODS 50% olFH AT A

o MEWHo| SHYET Fit 0D 50% o4 A4 &4



A2WMEY  Bovine Viral Leukosis

O A EHAIH

* J|Et Sj7te Aol FITK A

1. Agar 4]

1) 0.2M Tris buffer(pH7.2)E

Tris methylamine
D.W. up to

=H] g}
24.23¢g
1L, pH 7.2(2.5M HCLA}-&)

2) 0.2M Tris buffer(pH7.2)%2 85% NaCl &S F=n] sk},

NaCl
Tris/HCL up to

3) 29 8ol agarose 8gS H7H0.871.2% agarose-&<Y)stal ¢Hd3d] =
4) Agarose& o] 55~60C= &

15ml¥ Z=tt

A2(20~257)

85g
1L
oH S wj7hA] #EZAt}
W 7hA] Zlch & A7 100mme] HE @t 4ol

oA 1AIRF 7heE A EA

> 2
6) 3 ZHolE T 7/ well(RE 6.5mm, welltd 3mm)Z A pattern 471E
2

1) =429 wellol] &

2) =2 67019 well T ntj

3) 370 wellell 7+ E %

4) AEHYAE A2(20~27

e cias )

D o4 1 BEARA Y
HolA o
2) G 1 EEADH B
3) okFd : mEAAA
Shal g FF Ao

N (o,
mlo
Hm

)9 humid chamber®l

!
3709 welld] AL BF

HES A 7| A 24, 48, 7241
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A2WMEY  Bovine Viral Leukosis

SAHAYH ELISA
O3 IDEXX

* 71EF A7t 2 HE

Ofo

FIEHY AL

’ts

1. A

7F A" A kitE vE] A A

L, & o] :ElE o] 9l plated] sample diluentE 90u0® 7+ welloll &3t}

o} A/ xRSy AAZSEAHS T welld] 10u® EF3 & microplate shaker®
4 ey

2}, 37ColA 60% T A2(18726T)oA overnight(18-26 hours) ¥H3-A] 71t}
P

v} ConjugateS 1000 ¥ F 37CoA 60% = 2A2(1826T)°A overnight

(18-26 hours) RF-$-A]ZIth,

AL A H Ao 7 33] A A sk

o}, TMB-substrate 100u0% FF F 220 1587F wkS-A It} ojuf = A}
¥ gk},

Z}. stop solutiong 100p0% H=3kt},

2}, ELISA reader”] 450nmollA A3Z ol &u}

2. 279 784
o Positive control OD < 2.0
o Negative control OD < 0.5
o Positive control OD - Negative control OD = 0.3

3. 2% #=
o Negative : S/P percentage < 30%
o Suspect @ 30% < S/P percentage < 40%
o Positive : S/N percentage = 40%

sample OD
S/P percentage(%) = —————————————————————
mean negative control

Y S e

-



A2WMEY  Bovine Viral Leukosis

SABHAY SERELISA® BLV Ab Mono Indirect
F

kA SYNBIOTICS
* J|Ef S{7IEE S8 TIEHH ABILs
o dH] @4 (preliminary steps)
1)) T‘HZ?‘T% Alge] Fujet 95 A4
2 €ds TcHlFH. (Y dHS =Fsto] Abgst= A5 1070 oldlE Al
g e &3 dAHS FgAdoR 1110 sAF ALt iz E T LA
T H] gt
I iz} A5 &F
1. FAANETS Al & A2 well, 94 HETS Bl & B2 welloll 100u0? F=3kc},
2. Ak MEHEAHE go] IR A= plated] ZF welloll 100u0¥ &5k
3. ZHUCEE 37TolA 1A% v st
4, NH Mo 7 43] A= 3o,

II. Conjugate A7}
1. 3148 Conjugate(Conjugates] A} o= 108] 3]24)E 10002 2t wellell #F3ght},
2. 37T A 1A17F v g},
3. Al o r 43 A3

m. 2
1. Welld substrate 100l E FH7Fst & =& Zost AHoolA A A 30%
HES- Al 71 ),

2. Welld 50u02] ¥H-g-4 A M-S FH7Fstal 450nmeoll 4] ODA| &

it
5|\
o
rob
Au)

V. 29 FEA
o Positive control mean OD > 0.3

o Negative control mean OD < 0.5x Positive control mean OD



W 1 : Index calculation
g A9 #AF7IE F 1 -0.125 x (ODP)
G FAe] FRE 71EH;E 0oln SAAA V1E72 -0125 x (ODP)e]th
th5o] A& ol&ste] 7hAdEA o Axiks AgH
2] % zH(Sample index) = 0.5 x ( sample OD - ODP )
A E3k : 0.125x0DP o] 4kolw kA
AEFE 1 0.125x0ODP  wwkold &4
44 ¥4
A ZFE 00l dA
AfE gk -0.125x0DP  wllo]w &4
Ak -0125x0ODP3t 0 Apolwl 2] 4]
W 2 @ OD(optical density)$] £4

“_'1:_1_
dye AR NEgelA v

=3 N8 o] ST 7]EFES 075x<ODP)ol W Ty
HH o] ARG 71F7S (ODP)olth o] & = Ve oS )
0.75><(0ODP) ODP
A 0D
G4ddH - +/- +
0.75%(ODP)
AlE 0D
=333dH - +




A2WMEY  Bovine Viral Leukosis

SAHAY SERELISA® BLV Ab BI Indirect
A SYNBIOTICS

*JIE Sitre yeg N Agts

| |

o dH] @4 (preliminary steps)
Dtz AR el fxE A4

& TH g (B 23

rﬂ
v}

2) @42 sgstel AgeE 49 107 Uz A
9 EE B 249 fAd902 110 d4F Aed frEIE A6
FHl gt

=

) ZT(N)S AlelA A4 well7hA] (A1 & A3 @ MXEA 39, A2& A4
vholel~ &9l) A = (P)S BlelA B2 well7bA] (Bl & B3 @ Al2A 34

2 d9) 100 E 53

2. 100 A" AZIHES F He well(AEA FL3 vlolg] =4 & well)ol
10002 =3k},

3. FHOEE 37Tl 1A1ZF vl ot

4. MH Ao 7 43] A H T},

II. Conjugate A7}

1. 3413+ Conjugate(Conjugate3]2 Ao =2 1008 3]4)E 100 7+ wellol] #EF3c}.
2. 37 CAA 1AIZF vl gt}

3. AH Aoz 43] A =2 g

m. 2
1. Welld substrate 100l E FH7Fst & =& Zost AHolA A A 30%
HE-S- Al 71 o},

2. Welld 50u02] ¥+ A M-S FH7Fstal 450nmeoll 4] ODA| &

il
5|\
o
rob
v

V. 2749 f84
o gAYz AOD = 0.20]%
o &A=z AOD < 04 x AQODP
x+ AQOD : BLV

Hwell?t MEA 3L wellike] OD#E *}o
_‘|
o

Gl
AODP : 27} <A tix8d AO0De =i+



V. 4% #E

Anti bovine Leukosis virus gpdl &A|e] &A= nfoloj2A] Ag welldt AEA] Ag wellZF
OD #fo]|=2 ZAAHr}, o] o]zt YAdulvrol A F5H gx|ef vlugrh

=3 dxo AAIE g -0.0625 x (A0DP)
ol o] kAlaA
o o

7)1 F 5k % oolm SA4IA 71FEEe -0.0625 x (AQODP)o|t}.
) Kol

A & gH(Sample index) = 025 x (sample AODP - A0DP )
=3 ¥8H
2133k -0.0625x AQODP  o)/deolw %A
X E3k -0.0625< AODP ] ko
9d 33
A ZEE 0o el FA
A FE3k -0.0625x AODP  wlwkold &4
A F3k -0.0625x AODP¥ 0 Afo]d o] Al

U 2 1 OD(optical density)e] 4]
Aol PTG 7)EpolA dddAH o SR 7)EFS 0.75x(A0DP) oW el
P o] FABG 7123S (A0DP)o|t} o] =2 YehE oS3 g

0.75% (A 0DP) AODP
AlE 0D

R - +/- +

0.75% (A ODP)
Alg 0D

B - ;




Vesicular Stomatitis

>
Hel
o,
4
=
g

SUHSAHAY  cELISA
ol = NVSL

—
m

Sy
>
>
120

e

AW ELISA 39 (Indiana® % New Jersey )
AT g v~ 84 (Indiana® % New Jerseyd)
ATHE =z dAEH (Indiana® 2 New Jerseyd)
U}—C’r’\ 2 HAZFZEHY conjugate (KPL 50-76-01)
£ (0.06M carbonate/bicarbonate, pH 9.6)
ex) Carbonate/bicarbonate capsule(Sigma C-3041) 3F ¢S 100ml SF5ol &3}
- PBS buffer
ex) Phosphate buffered saline tablet(Sigma P-4417) 3t 71 & 200ml =550 83l
- ZHolE Ex7 &9 (PBS + 5% skimmed milk solution)
ex) PBS buffer 100mlol] 5g dry milk powderE =<1t}
- g sl (PBS + 1% skimmed m ilk solution)
ex) PBS buffer 100mlol] 1g dry milk powderE =<1t}
- Conjugate 82 (832 + 10% normal goat serum)
ex) @A 3]l 9mle| normal goat serum(zymed 01-6201) 1ml
- A5 g9 (PBS-Tween Buffer, PBS + 0.05% Tween 20) : Sigma P-3563
- WA A (TMB solution : KPL TMB one component 50-76-01)
- Stop solution (Aldrich, 0.5M sulfuric acid)

\ \
oty x Ay
<

I
ot
o

- FEATUY B9 aYEAOR 12500 (batchl Wk 2AD F 90E) 4
EL lateol]l welld 75ul® 53t & GI11 2 GI2 well

p—q
wn
>
(®)

3}al Nunc PolySorp

(blank well)ell = &<
- ZHEE 4T 3t
- IZ®RHE ZolEE 707

OHNHJ
T
%
o

3. Blocking
- 29 ZHGE7C, 3AADEIAY FARY HAW ZeolEe 3

|

il

e,
o
i)
2
=
K



5 A Sl AA 55 FEg deldle dAE AT SrolEE A=

=]

AHEA ekt

EH o EE 33] AlF g
ol 718 AAgTH

o 182 A10u BH + FFHAY 7003 F 17

g3l ol oz 1:25000 (batchell W&t 2AHE & AL) 3A
H ZYolEx= A AR B A E ascites fluidsE EE wellol

o 6mlell ascites fluid 245 YaoF AR stock fluidE 104

AL B A R & wakstel 1:2500] 3] A (E A 314 o} 6mlell ascites fluid 24u0) k=
o] Aggt 3o {3ttt

- FHlES 37TCAA 30&3F #2A 7

- AAHRom ZHOIEE 33| AHF ¥ FFAMANA 55 "o 715 AAT

=

6. Conjugate &F
- Conjugate 4] : Conjugate 3]l (109 normal goat serum®] 3}
goat anti- mouse HRP conjugateZ 1:450u)] 3]23 3t}
ex) conjugate3] A o} 45 mlol conjugate 10pl 7}3kt},
- 3A1H conjugateE EE wellol] 50 53k},
- FHlEE 37TCAA 30&3F A7
- AHRom ZHOIEE 33] AHE ¥ FFAMAA 55 "o 715 AAT

i
m [
oX!
ot
1
_\1%
o
!

7. Substrate ¥ stop solution ¥

- ZYo]E9] & wellol TMB substrate solutions 50u0% H5=3kt}.
- 25Tl A 157208 7F 7H2A] 71 o)

- 50109] stop solutions EE wellol EF3kt},

- 450nmel A =gk}



8. 2% A=
- 100% W Zwell(blank well) &3 %=7} 0.05 ¢]sto]oF 1, 0% thZwell(E 7 3] A A
Agwel)2 371 1.0 odolofof st} AW Z-&(percent inhibition)< T &2
o7 Fgirh

PI = 100 [(0% dZwell 3% - 7MEAEH F3%)/(0% dZxwell 3 %)]

=

- PI = 50% ©]™ A
- PI < 50% °ol"H &4
<Zdg o] E layout>
1 2 3 4 5 6 7 8 9 10 11 12

A 1 9 17 25 33 41
B 2 10 18 26 34 42
C 3 11 19 27 35 43
D 4 12 20 28 36 44
E 5 13 21 29 37 45
F 6 14 22 30 38 DB
G 7 15 23 31 39 BL
G 8 16 24 32 40 Pos

DB : dilution buffer(8 % §1), BL : blank(&¥$l=), Pos : ¥HEH



FEA FND  Vesicular stomatitis

HIO| A =SHAIE VN Test
ol = NVSL

A oF
— AlEujFu =] (34 9) : a-Minimum Essential Medium(a-MEM), 344 %7}

- A& ol : Calcium-Magnesium free Phosphate buffered saline

- &9 © VS-NJ, VS-IND strain (7] NVSLXE%] H}o]&#] )

- EfA g4 : 05% Trypsin Versene

- WM E - Vero cell & IBRS-2 cell

- A2Hol& A : Fetal Bovine serum(FBS)

- Al X g 96well plate

. AP

D AANE 7H 8 9 28 3(48 2 4)S 56TColA] 3021 ¥&3) st
2) mlolAREZOEE a9 1 ¢ 29 o] yFo] EAS]

3) cell controlS #|2]3+ = wello HjA| 25,5 HEF3ho}

cell controlol &= 500 2 EF3kt},

4) 7+ B4 welld A3 F WA wellell vs3td 23 254 EF3H]

5) F WA welll 458 o]x 3|48t} Wztth Serum control 34 &F4] =T

6) 1,000TCIDsy/25u0 <7F2] mlole] 2~ H-FodS 0|35l Serum control, Cell control
2 virus back titrations A 9%t BE welld] 25u% 3k}

7) 107, 107 107 wlolgi 2 3|4 A& wHEo] virus control® AME-3c) 7 S Mg
8719l welloll 2502 -3k},

8) FHESE FEgA &50 @A H nvtojy vt & 4ol F 3 F 37T, 5% CO.
Hj 7ol A 1A s F A 71T

9) 2+ wellel 3 X 10° cells/ml2] Al E5-FH(10% FBS)S 1504 2F3+c},

10) 37T, 5% CO, Ql5FHlo]Eo Al 273Uzt v FatH A wjd #EgT)

!

1) 341t wjgst= &< Eritt CPEE ##skt)

2) vlol& =9 9717} 750-1,330TCIDsy/2510 0] & oF 3T},

3) Serum controloll = CPE”} H.o|X] gFolof st}

4) Virus7} 271 welldl A CPEZF 100% SA¥ 3 39 well®] monolayer’} & e 4
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o

2 gz
TE T3}

&

w0 welld} Hlalsto] o] o] gles w s welle] i HH 34 ufo]

AAE EASH AL 1532 o] deld g om G E

<SAMPLE PLATE>

1 2 3 4 5 6 7 8 9 10 11 12
S.C | 1/4 | 1/8 | 1/16 | 1/32 | 1/64 | S.C | 1/4 | 1/8 | 1/16 | 1/32 | 1/64
A 1 1 1 1 1 1 5 5 5 5 5 5
B 1 1 1 1 1 1 5 5 5 5 5 5
C 2 2 2 2 2 2 6 6 6 6 6 6
D 2 2 2 2 2 2 6 6 6 6 6 6
E 3 3 3 3 3 3 7 7 7 7 7 7
F 3 3 3 3 3 3 7 7 7 7 7 7
G 4 4 4 4 4 4 3 8 8 3 3 8
H 4 4 4 4 4 4 8 8 8 8 8 8
<CONTROL PALATE>
1 2 3 4 5 6 7 8 9 10 11 12
S.C | 1/4 | 1/8 | 1/16 | 1/32 | 1/64 | S.C | 1/4 | 1/8 | 1/16 | 1/32 | 1/64

A P.S
B
C N.S
D
E
F 1000 100 10 1 0.1 cell
G TCID TCID TCID TCID TCID control
H
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A A AANE  Fguine Infectious Anaemia

HAELE AGID
SYNBIOTICS, VMRD, IDEXX

* 71EF H7tE2 488 TN AEItS

1. Agar 4]

1) Borate buffer w=H]

NaOH 2g
H3BO; 9g
D.W. up to 1L
pH 8.6+0.2
2) Borate buffer® 1% agarosef£ S THEo] 9Hd3] 55 w71+ &2

3) Agarose &Ho] 55~60TC=E 2L w71x 71t & A7 100nm <] H]EE]E]—AOHIBIHQ%‘,

4)
5)
6)

B=t

FAS AF de B A2 (20~25T)0l A 1Az 7 AZEA 7
sk ZYolEQ 7/ well2 A E pattern 4715 wrETH Y FF).
AFHZE AEste] welldl 9 gels 3] Al A

2. Aok 8 AYAY BF

) TG welldl dd& 3

2)
3)
4)

il

=9 6719 well = = 37019 welle] 38 HS RFshu),
3709 wellol] 71AEHS 7217 &

HEZHE dry chambero]l %
&t HAA 7 HA] gk

TR Qa1 AL(20~27T)oNA 24~T2A %t

3. ATRA ¢ B olelq WA gxdHe Felsn APAY S w5

D& A Zsxadadel st ddgatelelnt vyetya el 7 digatelol =
oA &
2) F A madAAde] dda s d A Aol B

= el oft TEHAAY 3t TR A Aol e g
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D AANE  Fguine Infectious Anaemia
HdMES AH A CELISA
Ol IDEXX
« J|E} B7rS AQIR FICHH AR TMS

1. AAHEHE

gFlo] IEE platee] welloll 10004 #5=3kc},

microplate shaker® %z 4]+&=t},

=
S
1=
ML
N
o

7}

1} o

t}. Con]ugate (ready*tofuse)%
gf, 37Tl A 307+ HEHg- AT
ul, A HA(DW)O 2 welld 3008 BF3to] 53] MHsta E7]2 A
v}, TMB-substrate 1000 &5 % A2of|A 15&37F WESA| 71T} ]

v gho},
AL Stop solutions 10002 +5=3+c},
o}. ELISA reader”] 650nmell A& o+

_l

2. 279 FEA
o YA E+ OD > 0.15
o Positive control®] OD4%te] Negative control OD#te] 70% wu|glko]ojof sk}

3. 2% A=
o &4AE] OD > FAWETE OD, F4AZe] OD = FAWZET OD
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A AANE  Fguine Infectious Anaemia

e RES

AHAH  cELISA
Ol VMRD Inc.

* 71EF H7tE2 488 TN AEItS

fol

1. AAHEHE

7}
.

o}
o},
v},
v},
Ak,
o}.

2. 4
o

@)

3. 4
o

Ad A kit Aleks A2 A8zt

o] IEEYE plated] FA/SA X MZ FAHS 50 270 wellol
e 7/ A2(21~25T) A 1083F vEg-A 71T

A NDWR 108 8l2)oez welld 300u? EF3to] 13 AHsta E715
A A e

Antibody—peroxidase conjugateE EE welld] 50ul® H71sk & Ao 10E3t
Hh-&-A| 71T

43] A = gt

Substrate 5002 #F - Ao 1587 vbS-A| It} o]uj] FH AR ¥ gkt)
Stop solutions 502 +
ELISA reader”] 450nmei %

=
I

LR

do 14
Lo

Azt OD < 0.15
Az Bt ODgkol s tEae Bt OD #te] 1.58) o]

0%

&

A Z
=

o

e

o,

it

oX,
=
PN
M
@)
o
oS
oX,
2
il
o
O
)
\V
oS
oX,
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M
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Ko
=



dulo| | A SRE  Fguine Viral Arteritis

HIO| A A SSHAIE VN Test
ol = NVSL

Cell : RK-13
virus - EVA virus Bucyrus strain
medium : 10% FBS % A4 H7td a-MEM

1. HAPEH
D 783 2 x84 (%4 NVSL 370-EDV 2 54 NVSL 372-EDV)< 56C ol Al
307t )5 3hgtt,

2) vfe]aAREHOEE 19 1 2 29 o] o] ®mAIg
3) Cell controls A&k == welld wWjA| 25u5 F3kt}. Cell controlol & 50402

4) 7—} i—r WeHJ AL 7 HA welldl HlEstd I3 258 EF3o 3 WA
welldl= 83 2 X9t £53}9] Serum controlZ A}-&-3gho),

5) F WA wellel AF-E] o]zl 3]4ste] Lt Serum controle 3]48kH4] ekt

6) 100TCIDsy/25pt &7F2] wmpole] 2~ F-7-H(10% EAH7HS 8|5} serum control, cell
control 2 virus back titration= A&t 2= wellol] 25w 53}

7) 101 102 10° vlolgl 2 3|A AS wkE5o] virus control® AMgEHCE ZF 3| A w)d
8712 wellell 2502 {vﬂt—zr Ela=3

8) EFHEE FEHA & g3 ol 27F & AolesE 3 37C, 5% C
Oy v F 7]l A 1/‘]7}50} ZAA 21T

9) Z+ wellel 3 X 10° cells/ml2] A EZFF4(10% FBS)S 100404 #F3g+c}.

10) 37C, 5% CO; QlsFHlo]Ec A 3L47F viFastar mid w2kt

2. 94
1) 343t ) oké‘}‘“ Fot dnjt} CPEES ##3H
2) wol#] 29l A7k7} 30-300 TCIDs/25u00] ] oF &hel,
3 ETFY EF 4 A7} ZFol 7} 0.3logoel H71ES 7] +/- 20 -5 fr&sith
4) Serum controlel:= CPE % A|E%Ao] #&E x| olol 3t}



% M ES (53] herpesvirusHAl S JEE 4 7Fedol dvkar 3hol w
A% 71U= BAE rabbit MAR WAz Wgel AEEHIE A% RKI3
MEE 35 A microplated] HEF3o] monolayer A E] 2 THE T & A -n}o)
g2 qhEAS HEFsE WlHo] ASAoR AFEI vt

5 @39 A7t 14o)dolH PR A3

¥ Virus back titration= 7}

o]’ CPE Aol dAd A-ee ez dAgstal, 75%<]d CPEZF ¢ st
AgolE 54 wellZ2 g3t}
[28 1] Sample plate
1 2 3 4 5 6 7 8 9 10 11 12
S.c | 1/4 | 1/8 [ 1/16 | s.c | 1/4 | 1/8 | 1/16 | s.c | 1/4 | 1/8 | 1/16
A 1 5 9
B
C 2 6 10
D
E 3 7 11
F
G 4 8 12
H
[28 2] Control Plate
1 2 3 4 5 6 7 8 9 10 11 12
S.C | 1/4 | 18 | 1/16 | 1/32 | 1/64 | 1/128 | 1/256 | 1/512 | 1/1024 | 1/2048 | 1/4096
A P.S
B
C N.S
D
E CELL
F 100 10 1 0.1
CONT
G TCID TCID TCID TCID
H

ROL




dulo| | A SRE  Fguine Viral Arteritis

UHoH SR HAL Virus isolation

Cell : RK-13
virus : EVA virus Bucyrus strain
medium : FAA x3 2% FBS a-MEM (4 <34 &)
0.75% CMC(carboxymethyl cellulose) 2 34 A E3F a-MEM

% 0.75% CMC WA 5=4]
o CMC(sigma 4888, medium viscosity) 3g= 70ml <ol =<2t}
0 90%7tEF =<9 CMC &5 nddas § ool 2% FBS a-MEM(ZAA] £3})
330mlS Tt gkt
o 4Col A overnighto & <l t}.

Ay

% AR A5 A A 4gna

o AA7F FHF F(sperm-rich fraction) 2= T ¥ o] == &lslo] oFg
(Pre-sperm fraction= A2 G2 AAE ¥3t5ta1 Qo] EVA HiEule] -9 =
sS40 =2 AA-HE F Id)

2
- A NF F 50uLE EefolmFelae FHela AW FEtaE Wol dAnAH00u) e

AT 1040F 3 BT 5700 AR mwtew wad 45 AR ANAE 27w
o AN, x EJelR) L 0By YL BAsoIok I

(A 19)
10% FBS(&A A 23 o-MEMHBI A2 RK-13 cell& 25cm® Zef~=d] 3~547F nljek
(37C 5% CO2)3}] monolayer Bj 7} ¥ == 3t}

(A 44)

1. Ad 2ERZ QoA AN 5mlS 15ml YA Fel 23 sk

2. 1,000rpmoll A 587 YAl & A=A (seminal plasma)S FH3ate] A7 HA7tw
2% FBS a-MEMel| 107874 108] &7 84 (107'-107) 3},

3. AIZTE v A= EeAAW wiAE #E o 2Ho A s AAS 7 34
vl H A 271 o] flaskel 1mé¥ & ket

4. Zet2a F4E Ba ARV AFEEde] S A RS FEYHA Ve



5. 37T(B% COYNA 1A &t Fep~

(2% FBS a-MEM, A4 A *x3)E 8ml & &
6. 2~64 %k WY (B5T 5% COystaA CPEE @
7. CPE7} #2E%] &= A5 22k &l thv]ste] (A 1Y
8. CPE7} ##4 %ol real-time RT-PCR= XHQ?_??}‘:}.

m

:
o
(o
O
3
Ol
X
2
@
A\
X
3
A\
Y
{1
=
Y

ru& N

(A 8<)
1. CPE7} #3EH* T 5 AxESS 23YHE o] 8§58
FolWal AEZFFAS 1,000rpmell A 5&3F AR 3 5, AT Imls F 5k
(A 4)9] 4~60 3 A3 Az 22 Ao v ki

ruN'

B Eohaas 2~33 9

2. CPE7} 8919 7 %o = real-time RT-PCRZ A &¢l3}t},

# Real-time RT-PCR& ©] &3 Jd7A=H

v AAZE F42 AAPES 93 primer, probes OIE manual 2 =EA4 55 E35}0]
w7, 772 5 dom, AlokxRAd 3 21 & AXRAHEAD wrdel wet AAg
a. Real-Time RT-PCR primer ¥ probe’
Primer & Genomic Product | Target

Seqeunces

Probe location(basese) size (bp) | region

Forward 12,365-12,385 GGCGACAGCCTACAAGCTACA

Reverse 12,550-12,568 CGGCATCTGCAGTGAGTGA 204 ORF7

Probe 12,404-12,425 | TTGCGGACCCGCATCTGACCAA

b Zhengchun Lu®| 6%, 2008. Comparison of two real-time reverse transcription polymerase chain reaction assays for the de

tection of Equine arteritis virus nucleic acid in equine semen and tissue culture fluid. Journal of Veterinary Diagnosis and Inv
estigation. 147-155

b. Real-Time RT-PCR A] ¢%4 (Qiagen 2 x QuantiTect RT-PCR kit)

A g A8
Master Mix 12.5
Primer(F) 10pmole 1
Primer(R) 10pmole 1
RT-MIX 0.3
Probe (10uM) 0.8
Template 3
RNase- free water 6.4
Final vol. 2510




c. =% (Corbett Rotor gene 3000)

RT-PCR 5% =1

RT and pre-denature

Denature

Annealing &Extension

50C, 30min 95C, 15min

95C, 15sec

60°C, 60sec

13 13] 403]
d Z2343A
- vloly A HE: Iy 349 AAAFHFE s




o} g] 7}wu} Y African Horse sickness

II)II

M SAHAY competitive blocking ELISA-OIE
J|Ef 8|7} B2 NS FIEHY AT

— — 1

1. AAMEH
1) A8 A A ARE A2 A§A]7T,
2) Y ZH plated] FA/SA HE wellS AQstar AN uE EF3c}
3) F/5H dERTE 100w, ME HS 7 well G 20E w53HaL, incubator
oA 37T, 1A17F ¥Fg-A] 71t}
4) AH N (1x Buffer) o2 well & 3000 EF3a1 53] A FH3sc}, v prgos
271 377}7(] AXEHA FEsE Fo 5t
5) Anti-VP7-HRP conjugateE 2 wello] 10003 7}t $ incubatorel 4] 37C, 30&
HE-S-x] 71T},
6) Az (1x Buffer)o2 welld 300uL% 33 53] Al#3c}h of2 w3 S
7] A7A AxEHA FEE Fo g
7) Substrate(ABTs)E well & 1000 5 & ZAGAS ¥ste] 21C(+5T), 10
w3 WA 7T
8) Stop solutiong 100p0* F=3kt},
9) ELISA reader® 405mmoll A Z 3= ¢l &=t
2. 2789 &4
O YA =T H+r OD# <0.2
O SAWET I+ OD#F > 1
3. 2% 35
DO *DO
Blocking %6= 5 550 o™ 0
O %A - Blocking %> 50
O <4 - Blocking %< 45
O 9]4 - 45< Blocking %< 50



o} g] 7} w}d African Horse sickness

HIOlH A S3tald VN Test
OIE Manual

1. ZAAR
1) WA E: Vero Al E(2x10°/mL=Z #1])
2) mpol# 2: AHS virus(84 3 1-9)
3) AN 1% A, 1% L-glutamine, 1% NEAA7} E3H EMEM(Eagle’s Minimum

Essential Medium)

4) MEFAE #JA: 10% HlE3F FBS7F 23 84 o
5 AAHA ) A A 56T 3083+ Bl 53}

2. AAMEH
1) 84 84 & &F
7}. A A E A (Screening plate)

- gHe HNS ol gate] IsHHE Adtehel 2015 54 g}

A s de A wells?} E wells2 4540, B wells?} F wells2 400, B2 wells

of = 25ul A T-%Hc}

AA @ﬂﬂ ME=EAES 27] 98] A wells?} E wellsell &3 5ul-S #73c)
A 3L 58, 108, 208 34357 Y& B wells?t F wellsoll AAEA 100S
e ? SHi-E] 2u)s @A 3]48ke] end-pointE €elgtTt

<AAEAY ZHlE>

Screening Protocol(Example including Serum control)

1 2 3 4 5 6 7 8 9 10 11 12

Serum

- A S5ul+4500 | 50 +45 0 | 5p0+4500 | 5p0+45000 | Hpb+450 | 5p0+4500 | 5l +A5 20 | 5l +A5 00 | 545000 | 5ol +45 40 | 54e0+4500 | 50 +45 110

1 / 5 B 1026+404:0 | 102244010 | 100440120 | 10220440720 | 1076440120 | 102244010 | 1020440120 | 10220+40120 | 10226440120 | 102244010 | 1020440120 | 10220+40 120 95
1/10 C 2540 2540 2540 250 2510 2540 2540 2510 2510 2510 2510 2510 o5
1/20 D 2540 2540 2540 250 2510 2540 2540 2510 2510 2510 2510 2510

Serum _ _ ol _ _ - - - - -

ctrl E Spb+A500 | Sp0+AS 0 | Spl+AS 1l | 5l +A5 1l | 5l +A5100 | Spl+A500 | Sl +A5 100 | Spl+A5 10l | Spel+45 10l | 544500 | 54450 | 50+45 110

1/5 F 102044020 | 1020440220 | 10444010 | 107044070 | 1026044020 | 10044070 | 10260440220 | 1020440120, | 102044070 | 10260+40420 | 1020440720 | 1070440120 )
1/10 G 2510 2510 2510 2510 2510 2510 2510 2510 2510 2510 2510 2510 2Bt
1/20 H 2510 2510 2510 2510 2510 2510 2510 2510 2510 2510 2510 2510




Y. A A E A (Titration plate)
- A A wells?} E wells= 4540, B wells?} F wells2 40p0, F< wellsoll+=

25ul A T
Z

A A AESAES 1B 93] A wells? E wellseoll 783 508 EF3F

.

- AA 23S SuFE 20u7HA B4 ekr] 9l B wells¥ Fowellsell A2 10ut<

B35 5 M) E 2005 97 8)45}e] end pointE lFTE
<TITRATION PLATE>

Titration(Example including 3 replicates and Serum control)

Sample 1 Sample 2 Sample 3 Sample 4
1 2 3 4 5 6 7 8 9 10 11 12

Scetrrulm A Su0+4A5u0 | 5pu0+45u0 | Spl+45u0 || Spl+45u0 | Spb+45ul | 5pub+A5ul || 5pub+A5pl | Spl+45ul | Spl+adul || 5l+45ul | 5pl+45ul | Sul+45ul
1/5 B 100044010 | 10644020 | 1046440220 || 102440120 | 1020440120 | 1020440120 || 102044010 | 1016044010 | 101604400 || 1026044010 | 102044070 | 10044000 f—— %5
v | C 2500 | 25p0 | 25p0 | 25p0 | 25p0 | 25u0 | 25u0 | 25u0 | 25u0 | 25p0 | 2Bl | Bl [,
1720 | D 2500 | 2540 | 2540 | 2540 | 25 | 25p0 | 2540 | 25p0 | 2500 | 2wl | et | 2Bp0 [,
1/40 | E 25p0 | 2500 | 25p0 | 25p | 250 | 25p0 | 25 | 25m | 25p0 | 25 | B | 25p0 [y,
1/80 | F 25u0 | 2500 | 25p0 | 25p | 250 | 25p0 | 25 | 25w | 25p0 | 25 | B | 2Bp0 [y,
/160 | G 25u0 | 2500 | 25p0 | 25p | 250 | 25p0 | 25 | 25w | 25p0 | 25 | 2B | 2Bp0 [y,
1/320 | H 25 | 2500 | 25p0 | 25u | 2540 | 25m0 | 2540 | 250 | 25um0 | 2540 | 25m0 | 25m f—

t}. vlol#l~ A L ) 2 A (Virus Back titration and Control plate)

— 82 els o]gate] AHS wlolg|~E  FAste] AHS working wholel

(100TCIDs¢/25ul )& =] gk},

—back titratione & working Hlel#HAE 108 @AIZA(100TCIDso~

0.1TCIDsp) 3FaL 34l 2504 -5ttt}
x 170 dilution3d 4 ©]A wellS A3t}
- Fd 2 A A 1Y 12000714 20 @Al 31 EE F well & 25404

AHS

woriking Blo]2]~E 250 B56ka, AEo TS welld 3]A4 ul 5004 HFsi)

<CONTROL PALATE>



C+ Ct+ Ct C+

250425 | 2510425 | 2540425 2510 | 254l

95425 | 2540425 | 250425 25 | 25 Zuk

1 2 3 4 5 6 7 8 9 10 11 12
A 2510425 | 2510+25 | 2540425 100440720 | 10224+40720 | 10p264+40420 | 1072+40120 95
B 2500425 | 2510425 | 2540+25 250 25p0 2510 2510
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1/5 toxic cont cont toxic
1/10 toxic =) cont
1/20 toxic cont
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1. AAHA &
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1) rTRT-PCR Primer
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1. Agtiero et al; 2008(AHSV detection)

A 2(3 7}

HLO.
=

real-time RT PCR 7]1E A}&)

Primer Forward AHS-F1 5 -CCA GTA GGC CAG ATC AAC AG-3’

Primer Reverse AHS-R1 5 -CTA ATG AAA GCG GTG ACC GT-3’

Probe AHS-PR1 5 -FAM-GCT AGC AGC CTA CCA CTA-MGB-3’
2. Toussaint JF et al; 2007(B-actin detection)

Primer Forward ACT-1005-F1 5 -CAG CAC AAT GAA GAT CAA GAT CAT C-3
Primer Reverse ACT-1135-R1 5 -CGGACTCATCGTACTCCTGCTT-3’

Probe

ACT-1082-HEX

5" -HEX-TCGCTGTCCACCTTCCAGCAGATGT-BHQ1-3’

. . final reacton mix
Reagent w/sample working concentration .
concentration
AHS-F1 2.5 uM luM
AHS-R1 2.5 SuM 1uM
sample(RNA) 2
Total volume 7




— AxE AE ol YN E, SAMEo] EgEo]of &
— Denaturation ZF4S Y&l 95C 5&, ofo] oA 5HE AHX

— Hk-2- M (one—step RT—PCR master mix) A=

Al ok
K . i final reacton mix
(AgPATH-ID One step wl/sample working concentration .
. concentration
RT-PCR Kit)
RT-PCR buffer 10 2X
RT-PCR Enzyme 0.8 25X
AHS-PR1 0.1 50 u M 0.25uM
ACT-1005-F1 0.1 10uM 0.05uM
ACT-1135-R1 0.1 10uM 0.05uM
ACT-1082-HEX 0.1 10uM 0.05uM
PCR water 1.8
Denatured
mix(RNA+pr imer) 7 20
Total volume 20
2) rRT-PCR H+& 27
PCR & =4
T Reverse : .
Hot Start Denature Annealing Extension

transcripton

Al 2 & &= 48C, 25min 95C, 10min 95T, 15sec 55T, 30sec 72°C, 30sec
A} o] = 1 40
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- FRANETE BT SEHEFHAE BHoof ofn, ¥R e A5 AHA AA
- SAMNETE FH Tl glojof o, ¥ A XA G AFA AA
- Internal control &4, AHS A Z <%A: A3 9
- Internal control &4, AHS A Z S A HAF AA
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H R LAAZNY  Aujeszky's Disease
(Pseudorabies)

HIOIHASSIAIE VN Test
OIE Manual

M3 PK-15 cell
Hlo] 2] 2~ : Aujeszky’s virus
2] : MEM(Eagle’s Minimal Essential Medium)

1. AAMEH

D 7HEEd 9 g2gd 3 (g =2

2) nfolaARZZYolEE 19l ¥ x

3) Cell controle A 93+ BE wellol] A 50ulES 53}
Cell controlol+= 10002 53k}

4) Zr B4 welle] A3 F AA wellol vl53d &3 504 FF3)
A HA welldl= &% 2 w A9 BEF3510] Serum control® AF-&-3hT}

5 7 WA welldl A FE 2% 8] 45} .

6) 100 TCIDsy/50ul <712l wpolg] A& F=H]skt}. Serum control, Cell control
2 virus back titrationS A2 gF EE welld] 5002 =3k},

7) 107, 1072 107 wlo]lg 2~ 8 A S wE9] virus controlZ A3t}
7y sl G 8719 wellell &gk

8) ZHUolEE F A &0 A H vtole 27t & 4ol=& g F 37T, 5% CO.
Hj F 7] Al 1A H 59 7H=PA R

9) 72+ wellel 1.5 X 10°cells/ml2] Al 58 (10% FBS)S 150p1% &3k},

10) 37C, 5% CO, AFHolg oA 2734zt njgstaA] vid 3o},

2. &4 HI}
1) cell control well> &% %] kool 3hrt,
2) positive serum control< o4 719} FL & oF it
3) serum control CPE ##A] Ao ddt A g3E udsfoF 3k}
4) negative serum control< CPE”} Y Elrol skt},

3. 239 #A
1) vlolg] 29 < 7}7F 307300 TCIDsy/50ub0] o) oF 3t}
2) 732 A7}7F 14 o] ol YAl o g HA T



M
o

. CONTROL PLATE

1 2 3 4 5 6 7 8 9 [ 10 ] nnj 12
SC | 1/4 | 1/8 | 1/16 | 1/32 | 1/64 |1/128]1/256]  VIRUS BACK TITRATION

A +VE 100

B | CONTROL

C ~VE 10

D | CONTROL

E 10

F CELL

G| CONTROL 107

H

1¥82. TEST PLATE

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
SC | 1/4 | 1/8 |1/16| SC | 1/4 | 1/8 | 1/16| SC | 1/4 | 1/8 | 1/16

A 1 5 9

B 1 5 9

C 2 6 10

D 2 6 10

E 3 7 11

F 3 7 11

G 4 8 12

H 4 8 12




Aujeszky's Disease

| 2] QA 271

(Pseudorabies)

Pseudorabies Virus gB Antibody Test Kit

HerdChek™ :
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3. Ao
RE Ao 2-7Ce R}

A. PRV coated plates 6 Plate
B. Anti-PRV gB: HPRO conjugate
B EA 2 gentamicin $F 60me

C. A=A

H 2] PRV YA EH

protein stabilizer’} % 7}¥ PBSZ 34 ¢

HEAZ azide &7 Tmd
D. 4ux8%

H A PRV S48

HEAZ azide &HF Tmll
E. 8% g4

protein stabilizer’} % 7}¥ phosphate buffer

HEAZ azide &7 120me
F. AlHd 5=

(10x concentrate) phosphate

HEA 2 gentamicin $Fr 235ml
G. TMB solution 60ml
H. Stop solution 60ml
4. 97
HerdChek:Anti-PRV(V)&= six@H W e] PRV A& HEs7] 98 S4AHAH
FIEo|th & WA dAelA, AEZW EAst= PRV &A= ZHolEe &y vH-g-35HA

A} A2 & Anti-PRV gB antibody conjugateZ #7}sto] wlole] 2~ 3Fo| sl
ol

AAstEE 3l 7 PRV gB 3HA|7F AEUo] EA4314] &=, conjugated antibody+=
g A Aol wigi2, AEZUlel PRV gB A7 EASTH, §47F A7
GZF 2 A e dUdae] ¥k plock® AHolth mpx|uto g Ay x| &S conjugate
M oJ il substrate/chromogen solutione 53t} Enzyme?] <A 0}01] substrate:
Ay gl BAE WEEo A 4‘3} 650nmell A o] & 1}.(A650)E

spectrophoto-meterE ©]&3to] =A3t}, Ay= AZo FHEE SAYZIE A9
T} o PHFow ‘/‘r*?oi AAE oL, A= S/N (Sample/negatlve) value = \/‘rE‘r‘ﬂE}
PRVl tigh gAlo] & A6B0NA o] 3ol vhd gith = S/N valueol| WH| gt
PRV &A¢] &A= O] ol PRV ofe]Fol| =AY, oF% &2 Alsile 48stid A,
gE-deleted "S- #4893 AAKEITH
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A ZZol|EE ZAWo] work sheetoll A5l AE3 9IXE H 7|3}
2) 122 A8 SAAHEEH S Al A2¢ 1008
3) 122 sAE xS Bl B2 100 &5
4) N 7HEH S dolof Ade

S o = welldl 100 73t & A B2 552 4
(o AE1-C1, C2, M=2-D1, D2..)

5) Aol A 60F3F FHEA 7T

6) wellll 9] B AoFS JFo 2 wholso] A

7) ZF welld

kS ¢ A .
AF o] FUA FE5A A FHOlEE 55 Fu#A E7]E €43 dxAt
8) EE welldl anti-PRV gB: HRPO conjugateE 100u0% 53k}
9) Aol A 20%FF AR
10) 6 THHA S WHEgh)
11) =& wello]l TMBE9 10004 #5=3kc}.
12) 2o A 1583 w31z
13) =& well stop solution= 50l EF3alo] WSS FA] A 71t}
14) S °1EE 650mol A 355 Sk,
15) A¥& Aiksict
10. 23

AAABY fRe7] FAAE thee xde] FHFojo} it
&

o FAUEEA ot — IAHE=EA Ht = 0300

A7) o] dEd Afde HAMHE AEIAHI AFS QA HALE Al A
Atk ZFAdE A el A7 d=7F gerteE 2 A= Ud S/N valueE A4S
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Al A(650) + A2 A(650)
2

NC:PRV =

o FHMEEY) it g A,
B1 A(650) + B2 A(650)
2

PC:PRV =

o Sample /S A& (S/N) v & AAk

Sample A(650)
S/N =

NC:PRV

12. 2349 #A
o S/N valueZ} 0.60¢]3tH PRVl sl %A oltt.
o S/N value’} 0.60%3 070034, 7S 2 A g}
It Al WES A Fste] A g
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H R LAAZNY  Aujeszky's Disease
(Pseudorabies)

SERELISA™ PRV g1 Ab Mono Blocking
O] SYNBIOTICS

* 71EF H7tE2 488 TEHH AEItS

1. SERELISA™ PRV gl Ab kit A}-& =2 &
- WMANHES 3 A F AhdEy ngd =S et 95k
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2. 99
SERELISA™ PRV g1 Ab Mono Blocking test kit®= A4 anti-envelop glycoproteing
7A=3= blocking immuno enzymatic technique©|th

o Zfzte] AhEL2 PRV envelop glycoprotein®] FHE welloll 7= A1E We] Anti-gl antibodies
welloll F®E wpo]e] 9] glycoprotein antigen®} 233+t

o AFTA ¥ anti-gl monoclonal antibody(Mab) peroxidase conjugateE %7} gl
ZAgtate] (Ag PRV envelop glycoprotein)-(Mab anti-gl/ peroxidase) complexS & AJ gt}

o o]&-9] conjugate= ©|x A FH o2 A AT} conjugate?}t enzymeo AT AS
I8 Al 7] = substrateE 3 7Fshd A YERHL

of anti-gl antibody”7} $1tHH enzyme conjugate Ago] gl Agjo] W3k

A Zg Az gkg-o] YER

- AlZo|| anti-gl antibody”} <418 enzyme conjugate Agto] Zjo] MWLy} 7kA3c)

3. AleF
o PRV envelop glycoprotein®] 7F2+s}li= microplate 47] : 6 strips(2X8 well) 7l %
45 Qtoll Abg-etal ARE & A 2%
o Wash solution(W) & F= 108] 3|4 814 & 48A17F U] A&
o Sample diluent(SD)

o Negative control(N)

)
=
Ol
>

g
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o Positive control(P)

o Conjugate diluent(CD)

o Conjugate (F=) Mab anti-BVD/BD peroxidase(CJ)
conjugate 3|4 Aol 108 3|4, 34 T 24AFF o]y A}&

o Buffered peroxidase substrate(PS)

o Stop solution(S)
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7. 4%

control?} sampled &5

LN
= 5 & = I koie)
AT 99w 9F 4TS

(2

A 3] A A A
o control l"?——zr
vials &5
negative control 100ilE Al, A2 &5
positive control 10045 Bl, B2o| &5

O sample
22 slAsk dA e S 7 wellol] 100p0” &
47 HAEN well]l B4 549 50uoltt AF we A S0uE B:

N

Stripe frame¢tol] #2+slo] washertt readerE A& 4 A 3ol
Strip 7l %A F A2 &S 2 wellS €&

2
$ I plate agitatorES AFE3 plateES A EE50o] 4=t}

© Incubation
5C+3TA overnight(14~18A]ZH3FA Y 37 C£3TAlA 2A F+5 vl & 3Ht,

© Washing
ZF 94 T+ demineralised water® A& =9 1:10 314
ZAHGA FAEES AAS T 4 A FH

o Conjugate
conjugate 3o =2 1:10 34
one strip®l 2ml ZL2(F=F 200ul + 32 1.8mb)

conjugate ¥

ZF well F 324 ® conjugate 100ulE Yl M2 FHFIES e
incubation

37TC+3Col A 1A 7F+5% Bl F3hc),

washing

FAA S 2A2HA dojla 4 washing

o Substrate 7}
peroxidase buffered substrate 100u0E 2} wellol] ¥ oMol = H-Z

=1} plateE A E50] A=

fEL
i
B

=90
=



o0 Incubation
30555 A2(20TCT+5TC) FAo A uwfeFsic).

o Stop solution # 7}

7z} well & 50ul stop solution 7} plates A4 &5 4331 well¢te] 7127}
717 s x4

o OD =#

bichromatic (450nm, 630nm) %=+ monochromatic reader (450nm)% OD =4

8. 24# =
negative control®] OD=>0.5
positive control®] competition percentage=>80% ©|o{°fF H =&
ODN-ODP
ODN

%P

x 100

U 1) Competition percentage (%sample)S Al Ak

ODN-ODS
%S = x 100
ODN- ODP
%S < 40%
40% < %S < 50%

%S = 50%

0% 1o dpo
oS
oX, oX oX

v 2) Analysis of optical densities

OD CO 40 = 0.60 ODN + 0.40 ODP
OD CO 50 = 050 ODN + 050 ODP
A& 9] ODA|7F OD CD 50K ¥4

OD CD 40X
OD CD 404

v ﬂ £
WO
[o |o [o
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H R LAAZNY  Aujeszky's Disease
(Pseudorabies)

WX HH ROl =H Agent ldentification
ol =2 NVSL

A 14
12 well platee] PK-15 cell& 1x10° cells/mlZ 3t ZF welld 2m¥ 33 5 37T
CO, vl 710l A] 397 vl gy,

A 4
1 GolaEz gl ol IS 150 Q4R Pl A7 Bl
2. A3 Holt #F4E 2-38 yrEFTh

3. 1000rpmell A 5&7F A4l st & FF S AFH] I PBS(1% Anti)7} 591

A= FAEE ol

4, 37 CAA 2413 &t FHAAI 7T
o)

—
a
=Y
AN
N
rob
n)

6

7.

8. 7—} welloll A 2u) <] (5% FBS MEM) 2mlS ::*Zr‘f?}]:}.
9. ]

A 74

1. AR ASds HFs)
2. ZF well®] AIXE ~ =

3. 7zt Well-J Hlj %] /ﬂ]}‘_% 7}7y o] H Mo ¢35t 1000rpm°ﬂ/\1 SR YA st
4 2

welle] E0JA+= WX E W 3H

il Fol= A S 2-33] WHEII:

Gy AR Ane 33 g
Al 429 6-9¥3 FAF AAE AP,
6. Al 429 10M3 o] AEE Fulgeh

ot



1 2 3 4
A AR 1 A& 1 AF 4 AF 4
B AlE 2 A& 2 - -
C AR 3 AR 3 + +

* Tip : MEZ8F S EE 2 set ©H 3 AF3H, 1 set= 3Y HF 2= A
o] AP, OE 1 sets AE$FHoZ CPEE #F3EE




SAHAY (IDEXX PRRS X3)
ol = IDEXX
* JIEt B7tEre M8 TIET|E A8t

o

1. AGFNE 9 AL EF
IDEXX PRRS X3+ #A83 Ul9] PRRS virusell gt A& HEsh= gy Eo|th

2. &
PRRSVE 5&7] 2 718 & AASAS doy)s= 2L A1 de 1987d] Hx=
HuE ot dif2e AolzoA Al ddSHo=z & J‘%% swine influenza,

pseudorabies, classical swine fever, parvovirus, encephalomyocarditis, chlamydia, ~22]3l my

coplasma®l 7HEzIEsf o ghr) o] A& mAsHlof, dAldy] Ak efalE, AR wlolet

Hlol2 Aol MAA Agelth oleist MAA WWe 137 BAL F Ak EF)
o 7

1 3
4 5 Qe Fa@ Ttk 587 24 uREel 44

FU

Ze & Ady S5y S wliEo] o] AW mystery swine disease (MSD)Ehal £
A 3, $ol = swine infertility and respiratorysyndrome(SIRS)2}x2 ¢ %t} 1990
FHATAES MSD/SIRSE 54T T U+ SAEL Hugdo 59, ddds, &
Hel, g~ Fo 28 AHyriel A EAd o New Pig Disease, porcine epidemi

¢ abortion and respiratory syndrome (PEARS), blue ear disease and porcine reprodu
ctive and respiratory syndrome(PRRS)Z X ugth 183 AF& o] @S PRRSE

HE:]:/_ 01]“4.

FHI Holugl7l HsirE2 o] AHel fiste] UAAE HAFH o= FEsTt. o
AL & a5 YA Aoz Asta vk A57HE2 PRRS 94574S ER
= FHFY USF e EE35ta vk o] Yl AE= equine arteritis virus(EVA)S} la

ctate dehydrogenase-elevating virus(LDV)®} H]szaith, UE@i=e] A7 Fd4<] sequ
encing AHol| ZAE 3t Arteriviridae family® MEFA 57 HojoF 3sittar Aetkgit) o]
Hlo|# A= A& Togaviridae® unclassified virus® o] ¢l AT},

@AY o] mpoleizo] ZH2 FAAA thEe] Aot} AR yetoll A= wEAYA] o o] x| vt B
vl e AEC] 80% ol vk Atk olw] AAweld @Ed PRRS 7 7}
SAAQ FE2 o mpolg|x FElFolAe] 1) 5 Wold(strain variability) ¥ 3E7] &
TAskE 2) AEA Hdolrk ol PRRS F 7 54 o] AW M A EFE =

=
ATt

rﬁlﬁxﬂ

4



AA7 Al 21d PRRS wiolg 29 &2 A Fol| S48t J& FAE F4F
oA Xde g drt o] Hiolg{ 2o o] ol is] Wik FAE SAHL + 3
=gy e o Fast
3. Ao

BE A2 2-8TCo st

A. PRRSV 3@ 9lo] gy F#HolE 5 Plates

B AWxdA Aml

C. A=A 4mf

D. conjugate 60ml

E. 8% 39y 120me

F. TMB Substrate 60m¢

G. Stop solution 60ml

H A5 d 594 (10X) 235m
4. 99

PRRS X3+ #: A &% W PRRS FAE =37 918 &AW 7|Eo|t. &4
olEd= AxF PPRSVZE ZEEHI AT YR welld 84S #F3t] #zstd P
RRSOl Sel=el g7k m=e G vtk Adshd e 242 Axstel 4

oAU, FHolEe| EAgt= B #H A A9 Z33t+= anti-porcine © horse- radish
peroxidase conjugates H7Fstt). wpx|Ho g A3SA| &2 conjugateE A oiul il
TMB substrate® &7t A2z Wt AEuU o] PRRSVE tigh Soldka]| o] Akl
H] | gk},

5. /1o THFA ¥ Al R AT
o 513 ¢ 104, 10040 2 400p0 9T HEAY 53
o A8 g I

o wl2ddr] ¢ Al A48 500me

2 E98 T
3

=
A= 9 Har|F



6. 79I A+
o Viris7h HeAom AHHRAAT PRRSE A% hsdol vk AAlstelq

o ABTS =9 Az 2 stop solution 5& ¥ o A=+S FuE F|3H}

o ojHl AJoFS WEAZ sodium azideE ¥ &3lal Ut} Anti-porcine:HRPO conjugate®l]
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ofo
12
ol
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2
[d
o
K
[
o
e
2
¥0,
ul
ofo
12
rlo
«
4z
T
Mr
=2
i)
AP
o
Q‘L
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52
=8
Jhu

P‘L
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td
i
:
ofo
2
flo
)
b
ot

O RE= AleF2 2-8TollA BAFTH AFESEr] Mol Ao Fia AMEFoll= EHbE
W Basio
o AREF BE Ao P ARFE AHI o w #Hr|dt
o fr&E7|zte]l Ak Aok AbEsHA] WAl T serials®] AlFES E&35HA ¥
o ¥ ZREZS A uool 2 AE e F At A3E & AHARL,
A= 5o 71Es 4Es e
7. NEA

Als A dow JHS 114002 3]A gt
(off : &A 500 + Alm AN 195u0)

Wz L2 gH3aA Fet

8. MAHY Ax

AR 55
A

9. EHA
BE A2 ARRSE7] Aol Aol HEE gtk Aok FEHA vortexingdtAt 504
Eegi
1) o] IHE ZeolEE Aol work sheetoll Az 433 AE #7|3H}
2) N A Fe SHUZEFS PRRS well Cl, Dlol 100404 33t}
3) SM A B FHUYZEYS PRRS well Al, Blol 10004 HFach
4) M| 7hHE S ddolol = wellell 10004 253t}
5) Aol A 30%&3F 7=AI It
6) welllo] BE AlokS A A g},
7) ZF well'd 300u02] AA Aoz 3-53] AHF T 2F AlHo] & wuith wellWl o] RE
Alokg ebds] A AT MAH ST EHolEF AXEHA GA Fogt) whA 2
AF el U F5A%A SHES 55 FEHA =715 &8 AdxAZH
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elloll conjugateE 10004 EF3hc},

1 0% 5ok ZE A 71T

TAIA S WS

welldl TMB-& <9 100404 &3+,

of A 1587+ HF-S-A] 71t}

well stop solutionS 100x0% HEF3Fe] W3S FX| Al 7It}
OlEE 650mol A A= sl

RN =

\@ N—"
[ rlo

L~s

o M

10)
11)
12)
13)
14)
15)

3

=

N

(e rlo e

o

=

]

my Md o o

:i
il

10. 23
pal A}ﬁ 31]-7
o FA )

o =

| SlalA e thee] 2] X ol g,
Hyr — SAAHEEH H = 0150

g3 Hi < 0150

§3}7

NN T
(e
o
o,

Positive control _ Al A(650) + A2 A(650)
mean 7

Bl A(650) + B2 A(650)
2

Negative control mean =

o Sample /FAAAIE(S/P) H & ALk

Sample A(650) -Negative control mean

S/P =
Positive control mean- Negative control mean

11, Ao #7
o S/P ratio7} 04 ©] 4ol PRRSVel tal 24 o]t



HA WA 7| 5575 PRRS

2HEEASHHIEY IFA (Indirect immunofluorescence assay)
OIE manual / NVSL

* JlE sotete M8 FEIIE A8

EH

7h W Bad dd 329 Sgtol= B AFAEE A2 AdEd
- NVSL 8-chambered slides for IFA North American strain(reagent code. 130-MDV)
- NVSL 8-chambered slides for IFA European N strain(reagent code. 150-MDV)
- PRRS antiserum European N strain

PRRS antiserum North American srain

PRRS IFA negative control serum
U 7hd @4 HE 2 A E test sheetol] A ofEt)

7h g8 A7 /84S PBS(0.01IM;pH7.2) 2 208] 3] 4 shu},

L g sk A3 A, o dEREA 50l 72 IFAE slideo] 53kt
th Lol =2 S8 Y 37CoA 3087 w3

g}, PBSE A F 3 ohE §AS 3] AA s

nl, A %E = (50-1008) & 3413 rabbit, mouse or goat anti-swine IgG(H+L) conjugated
with FITC 50u0E 7+ chamberol] 3t}
v, Etol =5 Fa AW Yl 37ColA 3083 v st

A} PBS® /‘ﬂ 1%k o3, MpA S SRTFE Hagn
ol. Edfol=g 3] HEAZ & FFAWAoE HEgr
3. 2% &Y

7}, 7 ® M Eo| A green cytoplasmic fluorescence’} 2% a1 B A A FEo A A2
HA o dHU PRRSVl gk &A7F SA3s o] g

U 3o dx+= AW EAsk= PRRSV 54 &A1 ol wpe} pgdd =

ot A tixzd Aol A FFo] HolA AU 34 A FFo] HolH A&
ThAl AR T



APQA
1. #44 @2RT-PCRIE ¢ Al 2 3

SE Ao} ARE Aired 498 AL dgstel =S Bt
2. AAPEH

7h AE A

1) 32 3 RNAsed 2d& =7 fdte] A& AFHeR HEe= Be 7T
L AJ ke mE] dt A gk

2) ©H H}E/‘] HE Y S A8t 42 2 RNAsed 2 9S 4 8l3t,

3) AAA &5 E 2,000rpmol] 1083+ LA E2] gk},

4) Az 20009t 7FEreke cell pellets & &£38le] AAQgzE A&k},

]

1}, RNA =

;Y

AZ(RT-PCR)S 9& At alo] Adtal AL Melsie] A&
Ela=y

o 4o
i

L
s
a-

b A% 2
# AR Agwe WA £ gonz 49 A JE U Mrde g
1) PRRSV ORF7 RT- PCR : Median diagnostics kit ¢]&
: VDx PRRSV ORF7 RT-PCR premix A%< ©]83to] AN manualol Wl HAANES

A A] gkt
O 7zZ% PRRSV ORF7 RT-PCR(Cat.No.NS-PRR-11) Premix®l] PCR grade water 15u%
Hal F53 A2 SulE Eo] ok PCR Programt o] PCRe AA|H)

@ PCR cycleo] 5% PCR SZAb=E 5ul(A&F9 loading dye”l #7F=o] ov=
AFg-3HA]) kol ®©)S EtBro]l H71E 15% Agarose gelol Al EA4H2¢l vl o=w
71953 5 5o] A EAAAF-E gRlsit

@ A3 FeAHAE 2135te] PRRSV Nested PCR(Cat.No.NS-PRR-12)& A A] ght},

2) PRRSV Nested PCR : Median diagnostics kit ©] &
: VDx PRRSV ORF7 Nested PCR premix A% & ©]83to] #HA}F manualel w2t
A s A A sk

O 7Azx%" PRRSV Nested PCR Premixel] PCR grade water 19405 Y+

= &



@ @l PRRSV ORF7 RT-PCRolA %Z® §d7 12 A7}53 PCRS
3} (200 reaction)
@ PCR cycleo] £55%W PCR TZAE 5= EtBro] 37HE 15% Agarose gelol A

ANGEH F So| 14 EAARE st

Al /\]

¥ real-time RT-PCR

- EuEs fHY SolwdAE SAld HAEd 4 e FE83E duplex
real-time RT-PCR 71E& &&% & 9t}
<PCR program>
PRRSV ORF7 RT-PCR PRRSV Nested PCR
Step
Temp Time Cycle Temp Time Cycle
cDNA synthesis 50C 30 min | 1 cycle - - -
RTase and Initial . ) . )
nactivation %BTC 15 min | 1 cycle 94°C 3 min 1 cycle
Denaturation 94C 20 sec 94C 20 sec
Annealing 55T 30 sec |35 cycles| 55T 20 sec |25 cycles
Extension 72°C 40 sec 72°C 30 sec
Final Extension 72°C 5 min | 1 cycle 72°C 5 min | 1 cycle
3. 23444
7F. control DNA+ 266bpe] FHA4t=S &gt
. obel e 2ol SolfAA MES HEHW FHow BHDY

<PRRSV &% 4

RT-PCR/Nested Virus Target gene PCR product
PRRSV US strain ORF7 433bp
PRRSV ORF7 RT-PCR
PRRSV EU strain ORF7 398bp
PRRSV US strain ORF7 287bp
PRRSV Nested PCR
PRRSV EU strain ORF7 184bp




Swine influenza

doX s&

Agent |dentification

APQA

1L AEAH 2

ZiRgRS
O = A

D =HA v7e] de EeE
2) AT swabss WHNHE 4&38 A4
3) nasal swabs< PBS(ml)7F 31 tubeel 1704 ¥ 7
4) IHE FAA Ak = 1500-1,900g 4 15-30F L4
o]-&-3}o] filterdtcl.

2 A A E swab

Al & A =4

A

‘ﬂi

rok
%1

r-{o

5) AZ=HNS 0.45um synringe filter=
¥ AT N 4ToA 24A17F B o] 715
~70ColA B A
6) filterdt ”%@1% 5704 pooling &+t}.
7 AAY " ATHE o] &3t
s} o] H}O] 31 T HALE A A S

— Cell culture virus isolation and egg inoculation

O =%

D AR 18E AN A a7 952 25gs A& £
3 gkt

2) Ed¥ A= Whirl pakell ¥+

3) 150m &=<2] PBSE 2)W¥ pakell ¥ 2 AojFEt

4) AZHS 50ml tube®E 271 F 3000rpmol Al 10827 YA
5) &9 200utE AFAse] RNAS 283

2. Virus isolation
) 2] H] 7} swabs :

[ Cell culture virus isolation
1) MDCK (Madin-Darby canine kidney) cell<
El=
@® MDCK cell medium : DMEM +10% FBS + Antibiotics
2) AAHE HME=
3) AAgHE ML 20010 A A Z=3 )
4) 1A 7HEF 37Tl A v %3}, (occasional rocking)

monolayer ¥

SUE(24A3E o] B

FAA AAE ANSRAY AT E

w71l 33

Al vortex gt}
| &2 gt

rfr

nEsat & 4%

&_,

r IF
of\
2
=
i)
of\

fllo
i)
2
>

2ol 2,
RT-PCR #AE A

cell culture virus isolation ¥ egg inoculation? A|

E5 24wellel v v

AE3F7] Aol cell monolayerE PBSZ 2-33] washing $+t}.



5 AEde AAZ T HId g2F2m)e] TPCK treated trypsin(lul/me)o] Sh%
npolgj ~uf Fu A = ZFzEe] wellol] #F3hu}

@ Media for virus growth
DMEM + TPCK treated trypsin(0.3~1x0/ml) + Antibiotics (without serum)
6) 3~797F 37CNA vt HAA CPE(cytopathic effect)E 23k},
7)i) CPE7} #&=A & 4§
- HA test® A8t 21 237t AL 45 RT-PCR 2.
- plateg -70TCelA dHT7F 52 5, FFHE o] &ato] 22 At AA(3-6H
AHEE) & HA test —> A3/} FA A 4F RT-PCR 2Al.

i1) CPE7} &4 49 : HA test, RT-PCR 2 A].

] Egg inoculation

1) 9-11¥ % SPF&& 4|3t}

2) allantoic cav1ty°ﬂ 02m2] A 55 HFTs (sampled 3-5 eggsd %)

3) 37CAA 543 njeFstt) vjd Hes dfar 24A13F ool =& eggs WU

4) JE 24N o] F 2 eggst WA & autdlS A H M=
HjF 7| 7F mpA] e ol = Aokl S z

5 AHAT 2HrAS 1500-1

6) SOz HA testE A4

7) i) HA testollAd SA4 < 78‘%, B)Hd gubgSaoz 1)A-6)He HAS A ASH}
ii) HA testoll A 44 74

3. Haemagglutination test (HA test)
1 =i A
1) 05% RBCZE <=H|3%tt}. (male turkey or chicken blood : strainel] wzhA &
T S35 ApolE B, 4ToA 15d Ea7Es)
2) U bottom vio]laZZ o] E Q] Z} welldl PBSE 500 +5=3kt}
3) Z+ AA D A welld 7FAAIEE 50 3}
4) mtolagydlor A HA well(1/2)FH 11HA well(1/2048) 74 o] 1 3] 4] gkt
(1294 well : cell controlZ 2}-&)
5) 7zt welldl 05% RBC 50ulE #5381, = =
6) Y o]EE sealingstal Aol Al 30-60%3F A XA 71t}
(control wellell W&t HEo] P42 w712 HA| A 71t})
7 ETY ST E G
RBC spread thoughout the well : complete haemagglutination (positive HA)
- distinct button of RBC : negative for haemagglutinating activity (negative for SIV)



- partial button (donut-like apperance)2 H YU A$ ZHoEE 45°H %= 7] & A
Aol S W9 (tear—drop appearance)sS 3Helsit), A7 SuydcidA

negative haemagglutination.
4. RT-PCR

0 RNA F&

Aol BrFel RNA FE7|EE o]&sto] A5 Fel AgsiA RNAE F53
NP gene target One-step RT-PCR mix(Qiagen) %=+ M gene target premix(Median
diagnostics) & ©]-8-3+ PCRE A At}

] One-step RT-PCR mix(Qiagen)g °]&3% PCR

1) Primer set

Primer Sequence(5’-3") amplicon size
SIV NP F |CATCCCAGTGCTGGGAARGAYCCTAAGA 218D
SIV NP R AGAGCTCTTGTTCTCTGATAGGTC P

2) PCR set up

Reagent One-step RT-PCR(x/)
Extracted nucleic acid 5
Nuclease-free water 11
5xbuffer
dNTPs 1
Primer mix (F+R/each 20pM)
Enzyme mix 1
Total volume 25

3) PCR reaction &4

Step One-steP RT-PCR
Temp Time Cycle

Reverse transcription 45°C 30min 1

Pre-denaturation 95°C 15min 1
Denaturation 94°C 20sec

Annealing 50°C 20sec 35
Elongation 72°C 30sec

Elongation 72°C 10min 1

4) 5-10u0e] RNAFEES 15% agarose geloll 4] A7]9d53 o] FAdbandE &<lsic},



[0 M gene target premix(Median diagnostics)< ©]&3 PCR
- A& kite] protocoldll wElA FHALES A A St}

[0 Real-time RT-PCR
- OIE°) 7] IVA-S real-time RT-PCR A2} influenza A virus®] matrix (M) gene=-

target 0.2 314 single forward primer, probe, 2 reverse primerS AR&-3HC}

1) probe and primer sequence

Specificity Primer Sequence(5’-3")
M+25% 5 Primer AGA TGA GTC TTC TAA CCG AGG TCG
Matrix M+64% Probe FAM-TCA GGC CCC CTC AAA GCC GA-BHQ-1
(any influenza
. M-124% 3’ Primer TGC AAA AAC ATC TTC AAG TCT CTG
A virus)
M-124% SIV 3’ Primers: TGC AAA GAC ACT TTC CAG TCT CTG

#% primer detects the 2009 HIN1 pandemic matrix

2) Real-time RT-PCR set up(¢lA])

Reagent Final concentration Volume per reaction(ul)

H20 - 0.83

2x RT-PCR buffer 1x 12.5

M+25 5 primer(20/m) 200nM 0.25

M-124 3" primer(20.m) 200nM 0.25

M-124 SIV 3’ primer(20¢m) 200nM 0.25
25x RT-PCR enzyme mix 1x 1

M+64 probe(6um) 60nM 0.25

Detection enhancer(15x) 1x 1.67
Template - 8

Total Reaction Volume - 25

3) RT-PCR reaction ZZA(dA])

Step Realftime‘ RT-PCR
Temp Time Cycles
45T 10 min 1
95T 10 min 1
denaturation 94T 1 sec 45
annealing 60C 30 sec
extension 72T 15 sec




5. NEAZS oA/ AAER 7
— AFNZFAb] 5ol M gene & ©]&3lo] PCR HAFE AAgH & Aol
solgs A9 NAS Mol thsh 44 $47 PCRS a16] $44 d714 Haow
NEQE o7} o1 HE Telaieh
~ E L) o
A JAZFAR} Swine influenza

SAHAH(IDEXX HerdChek SIV(HTINT)
IDEXX

* 7|EF 57t 2 4g8 TTHIIE ME7ts

1. AFINE9 A& 5F
O 1=y IDEXX HerdChek SIV(HINI1) Test Kit=S ©]8-3}¢] screenig test 2 A] gt}
O 12H(YPar 294, 23 (Yo 16€#]) EH el ELISA 2dd3} S/P ratio #t 450l

golx= S HI testE A A sk},

2. 49%

!

rln
>
12
rlo
S~
>
ofo
ol
ol
N
2
=2
(N
(@e)]
[\)
Ol
@
3,
i
=
J
rok
v
>,
12
rlo
4
(r
il
X

L

1

~—

vortexingst Ay &=
2) A atA] e 4
3) 3AMetA B FHdNEE
4) 400 343k 7FAE A S oS welldl duplicate® 3t}
5) Ao A 301t wEgAI 71T
6) 3~53] AlH Tt Al H 3ol ZelolErF A A A Fo etk mpx ) A H o]
EUH F5A90NA FHES 55 FuuA 271E A7
7) Anti-Porcine:HRPO conjugates 100u0% &3+t
8) 5~61 HA|gt}
9) TMB Substrate Solutiong 100p0% 5=3kt},
10) Aol 1587+ Jkg-A| 71t}
11) Stop Solution< 100u0?] +==3+t}.



12) ZHolEZ 650nmol A #5 3t}

3. 2% w&EZA
1) positive control mean — negative control mean > 0.150

2) negative control mean < 0.150
3) SIofl thgt A=A 5= 728 AEY S/P ratios AL o =N AA T,
% A

1) Calculation of negative control mean(NCx)

Al A(650) + Bl A(650)
2

NCX =

i1) Calculation of positive control mean(PCx)

C1 A(650) + D1 A(650)
2

PCX =

iii) Calculation of the (S/P) Ratio

Sample mean — NCx

PCx — NCx

S/P =




%] AJQ=F<R} Swine Influenza

o2& A9 A EHS ¥ (Haemagglution inhibition test)
IDEXX

1. 8% AA2(RDE AHH)
- nonspecific inhibitor®] inactivationS 98] &3S & & s},
1) RDE 1%l 0.85% saline 20 E ¥ %
= RDE - Denka Seiken, 794+ &

m&iﬂ
ru

4) 37C water bathol A] 18/\]7 J ?—ﬂ\:}(o $ 3A] — o
5) 56°C water bathol Al 307t vl &3} § A-2A A3
6) 0.85% saline 120u0% E53Fo] 3] nj<4 1:1 .
= Serum : RDE : 0.85% Saline(1:10) = 6 = 200 2 60pl 12040
2. A
- AR&3 0 0.01IM PBS(pH 7.2)°ll 34 % 4 HAU/25u0 HA 39
1) PBSE 96well plate(U-bottom)9] X+ welloll 25404 F5=3+c}.
2) AAg3 dHE 96well platee] F welllex.A1,B1)ol 25404
(F9EHH SAAEH S =3A7H) 3 well serum control® 2}

# RDE Ag)@ 940 Witk 2 s15em 0ce] nusel 2F 488 4

Oto Mz
N
ot
i)

3) 2uietA A (3o 7)o mA Y well2 virus controlo] 1S AF IER=E
FATF7] St 25 E WA
4) VirusZ S8HA unit/H0ulo. & 3Aste] 7S w3 AS 2544 (4HAU),

=

serum control ¥} cell controlS A 2|3k ZE wello] 3o}

-

serum control< antigen ™Al 2540 PBSE 3%t} cell control welldll+= 5040



— HI Ag A12Hd SHAZ 3]4)&}e] Back titrations AAIste] A8 slA] ]2 519
testgt Th3 HI testol] ©]-&-3gtct

5 &7t Ex= 7= o838t Mol

= S Godlo] YAA thE welld £ Eoj7HA] ks T3t

6) 30760+ A=A HHg-3Hr}

7) 05% RBC €9 504 &5 & ’1‘_]5—?'5}7%] & Ao

—= HI PBSZ 50m¢ tubel 4] washing-<

3= Aol wfErAsla o

Ofr

washing <

¥ Sy HdgUE A B4 =
¥ AEA] Alsever’s solutionZt 1 @1 &

AW ETE /‘FQ“O}J— A 159 ol gsto] ARgshal T AS He s siak
8) A=A 207308 ¢ H=53hoh

= BFEA] plateE 7 W SYW = wels o2 AT

% HI titer 4HA unit @95 3] JAlst= Ao AW 3A wjgoln.
9) A3 Faxd

1) serum control well : no haemagglutination

0

1) negative serum - no inhibition
iii) positive serum : anticipated HI titre
iv) HA back titration : 4-8 HAU/2540
10) A¥%#4
12}, 22 AALA I 4uf) o] 4ol A7PtsS Hole Af HE HHeE

¢ <
o
ot
O

HI Assay©l] ¥ 82 3 Buffer

1. 25X Phosphate Buffer(0.25M)
27.4g Na,HPO,
79g NaH,PO, .H.O in 1000ml D.W.(5F 970ml= A] 4})
2. HI€ 0.0IM PBS (pH 7.2) —- PH =4 & A
25X Phosphate Buffer 40ml + 8.5g Nacl in 1000ml D.W. =+
25X Phosphate Buffer 40ml + 20X Nacl 50ml in 1000ml D.W.
3. 20X Saline: 170g NaCl in 1000ml D.W.(Z & 5800ml= A]2})
4. 1X saline: 50ml 20X saline + 950ml D.W




<INFLUENZA HI TEST LAYOUT ¢&JA]>

1 2 3 4 5 6 7 8 9 10 11 12
1/2 | 1/4 | 1/8 | 1/16 | 1/32 | 1/64 | 1/128 | 1/256 | 1/512 | 1/1024 | 1/2048
@) b3 vy @) ) ) @) @) @ | @) @

A 1

B 1

C 2

D 2

E P

F P

G N

H N

* yellow : serum control, P: positive serum, N: negative serum,
green : virus control # cell control : PBS 500 + RBC ((HE=4AA)
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AX T3 A (EFET

&AL HES Set gEAMHEH  RT-PCR

1 AE AA 2 A2 AA9Y
D Az A 50 i (0kg)E FE9R 1E0E Adelel xoAz F 50} HL

¥ @4 £2S5 50ml FEO 20ml A= MES A3 S

2. 73X 2E FAHAHRT-PCR)

7F. RNA 3% : RNeasy Mini Kit(Qiagen) ©]-&
1) Eppendorf Tubeol] Ax12]€ 200u0 MZ3} 4000 buffer RLTS @il 7PEA pipetting
2) 4000 70% EtOHE #H7F ¥ 7} Al pipetting
3) KitW spin column®l 2)¥ solution 500u0S =71 3, 10,000rpmell A 1537k
4) Columng %33+ collection tube?] solutionS H]-& ¥ A &=
5 3¥-4¥ A Wi
6) 700x0 buffer RW1E column®] 7} ¥, 10,000rpmol A 1523 94

rjg
jubd

7) Columng £33+ collection tube®] solutiong H] S & A &3

Q) 500u¢ buffer RPEZ column®l] 7} % 10,000rpmeol A 15%7F 44l

9) TH-8H RwHE

10) Collection tubeZ MZA o2 wAZ & 10,000rpmel A 157 4A&te] ZAgtxE do}
9% 4 9= buffer RPES 81213 A7 &},

30x¢ RNase-free water= spin

&

11) Spin columneS M2 JAE=2x FH 271
column membrane°| H7}3F & Ao 1-2% HFA]

12) 10,000rpmell Al 1%7F €94 8to] RNAS F=30h



_] PED ulolgjxo] g FLAA
1) Primer setl (S gene)

A RNA #¢2 % RT-PCR& AA gtk

Primer Sequence(5’-3") amplicon size
S1 gene F ACT CAG CGC TAG GCT TGA GTC 169b
S1 gene R |CCG CTG TAG AAC ATC CGT CIG TA P

2) Primer set2 (S gene)

Primer Sequence(5’-3") amplicon size
S2 gene F CTC ATC GGT GGT ATG GTG CT 1355b
S2 gene R |AGC AGA CIT TGA GAC ATC TTT GAC ' P

3) PCR programs

St PED Primerl RT-PCR PED Primer2 RT-PCR
e
P Temp Time Cycle Temp Time Cycle
cDNA synthesis 50C 30 min | 1 cycle | 50T 30 min | 1 cycle
RTase and Initial . ) . )
_ o 95T 15 min | 1 cycle 95T 5 min | 1 cycle
nactivation
Denaturation 94C 20 sec 94T 30 sec
Annealing 55T 30 sec |40 cycles| 52T 30 sec |35 cycles
Extension 72C 40 sec 72T 90 sec
Final Extension 72°C 5 min | 1 cycle 72C 10 min | 1 cycle
NEERE
Gel loading ¥ PCR 474 &<l A d7I14d A4S saste] AALAdaE A3t
RT-PCR |71 <4 23 -
. . S %A [
primer 1 primer 2 ) s
&3 &3 - &3
A & e $4 | msopis
* S X A =
o} A o} A - Rt e A=
=3 = H| o3
ok AJ kA kA A

* Not tested




_] Deltacoronavirus A A}

1) Primer setl (M gene)

Primer Sequence(5’-3") amplicon size
M gene F ATC CTC CAA GGA GGC TAT GC 193b
M gene R GCG AAT TCT GGA TCG TTG TT P

2) Primer set2 (N gene)

Primer Sequence(5’-3") amplicon size
N gene F TTT CAG GTG CTC AAA GCT CA 696h
N gene R GCG AAA AGC ATT TCC TGA AC P

3) PCR program

PED Primerl RT-PCR
Temp Time Cycle

cDNA synthesis 50C 30 min | 1 cycle
RTase and Initial

Step

95T 15 min | 1 cycle

inactivation
Denaturation 95T 15 sec
Annealing 55C 45 sec | 40 cycles
Extension 72°C 60 sec
Final Extension 72°C 7 min 1 cycle

EERE

Gel loading ¥ PCR 94 el A 97149 ¥4 Faste] AAADE B4,



v o-v| A%} Maedi-Visna

RSO AGID
O3 NVSL, IDEXX
* JIEt 572 S8 TTHIIE METts

1. Agar 4]

1 0.85% Ay dss =

NaCl 3g
0.05M Tris buffer, pH 7.2 100ml

2) Ay Aol 0.7-1% agaroseES F71ste] @A w5 wj7hA] #EQl

3) Agarose& o] 55~60CE A< w7t 7|thd 3, 3173 100mme] FE=Z el 15
m =T

4) A4S AR de o AL2(20~25T)elA 1A1ZF 71 A xA] 71t

5) 3 ZHolEY 7T/ wellZ2 F+AE pattern 4715 WHETH Y Fx).

2. *]QF 2 7MHEH EF

) T4 wellel AdHS EF3sH)

2) Ed 6719 well T w2 3709 wellol FH & T3}

3) 3704 wellell 7FH A& 22 &gkt

4) AEZYHE dry chambero] Yol ¥4 Wi, A2(20~27C)oA 24~T72A 3¢
¢ A ZIHA B

3. 28R  BY ol A WA HRIdHFES gl HAEH S #5gH

) &4 @ 2EAA g3 g A felolvt ey g9 vhE A ALolo =
HolA &

2) YA T Bl FL 7EA A Aol B

3) S BTl FUE ] gt FHRYAAY gL spA I G ALolo] kA
F Aol FAHEE oA A F= A (AL Z8)

4) 7FFd B THAE A EEst|ded 9 & AR L



5)

78R Aol el
CRER R

Al 5ol Hukg
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H T]-v| 2Y  Maedi-Visna

1. AAHEHE

7]_. Al 3

. conjugates EE wellol 50u® H7Fe & Ao 3083F vES-A] 71t

nh. 33] Al A3k

v}, substrate 500 B & A4 208-7F HESA] 71T
A}, stop solutions 50u0R 3k},

o}, ELISA reader”] 620~650nmelA A3 E ¢ =t}

3. 2% &A=
o inhibition % I = 100[1-(A1Z& OD + &/ tHZx" OD)]
o AZEEH < 35% inhibition o] S%
o AZEdH > 35% inhibition ©|¥



H T]-v| 2Y  Maedi-Visna

L. AAEH

7b A8 A kitE vlE Aedd AdE

. &ele] FE®E o9& plate 7} Welloﬂ UA/SA xRty AE2EH 10}
N Pue BT FH FEHA AT T AWME G A2(18~25T) A
g AT

o} 33] Al st

2}, conjugate 100ulE Z+2He] welloll 53k}
nl, AWM S Qa1 9083+ WA 71t}

v}, 33] Al # s

Ab. 33] Al # gt

o}. substrate 100ul® FF % 2A2(18~25T )0 A 1587F ¥ A 71t}
Z}. stop solution< 10002 #F=3ko}

Al
I
o

=z}, ELISA reader”] 450nmol A 2 3}

o AU ET ODA = 20008 731« wolol Bk},
o SAUZET ODA = 05002 Z73l% wolol 3k},
o YAUHETH FAAHETS 2 =0.300
O stop solutione F 7} 2A]3F o]l 73t oF St}
3. 2% &5
o Value(®) = < 100%
OD pos ~ ODpeg
& 4 of 4 % 4
AF & < 30% > 30%~40% < > 40%
HooF < 50% > 50%~60% < > 60%

/\ﬂ =]
90+



THEYW Newcastle Disease

U
J
0[0

AN et

0l0

Hemagglutination Inhibition Assay

OIE manual

1. 48 R A%

O

O

V-bottomed microtitre plate

PBS

19 SAETRF

G 0 25T 4HA units7t HEE 54

2. 434
o V3 nlola=zZHYolES ZF wello] PBSE 250 #3kt}
o AA do A welld 7MAEH 9 HxIHS Z27F By EF3t
o 7t I & 231 @A A (twofold dilution) &t}

e
Z} welloll 4HA units®] &9 2504 EF3}
6

0 4TelA 602 L= Aol 303t A
0 1% HAELRLGAL 5N BFe T oA Aoz}
o 4TeIA 602 v Aol 408 FA A2
o FHCEE V& TS ¥ dgAlste A Ao AuiFE HI titer®
7158, ddeTe dye 2L ves d9F & WE 9 SHAATL
dojd Aoz B}
s Al e tigh Back titrations A AISHe] A8 HAU 97Hs Elgtt
3. 2% A=
A A 1/4(2° EE log2)Wth 2 UkE HolA Fopepsti ST

=
< & g7ke] 2w oWl SlojoF & & sttt
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H  Newcastle Disease

W RE

doX =&

APQA(

Virus l|dentification

FAXHAH) / OIE manual

—_

AE 2 At
9~11¥# SPF#
1% F};Gsﬂ:rL =] O oﬂ

(@)
(@)
o V& mlo]aA 2 Z¢olE
nho] 2 =2 1] 3

PBS &

[€)

O

AR
7 AlEEE R AAE TH

1) , Oro—pharyngeal(®-+ tracheal swab)¥} %

HARA O] A, FERE 22, 3 A, 74(144%
AF . AFA7E WS s 27 A
"?} ANEE A JF3UC 4% du=z T, 2
A7 2471 PBS (Brain—heart infusion(BHI)
broth(TBTB) 5 WiA] ARg7Fs) gdog Xa]sly,
(W) SAlel oz mEo] 1000goA] 1027 1A1Ee)

v}

s

T a

2)

12 A

= R ] =2 e A}

- AAgE FSHE dHste] H
S 0.2ml¥ allantoic cavity©l

Hj 713 E et il AfS AAsH, S5&

2 4TANA YH(4AZF Tovernight) 5,

2 QA 4 TH(HAS AASHL

- HA testoll A 4 B Alss HAS s o4 A

2

=)
o
A=

e
oH
ol

%o

=9
i

== O

S
e} =
=
[}

oH
=
HE

o
=

Loﬂ

=

(allantoic fluid)<

@

o

-



. &

8 A Z} A A
- AAPd A=
A =

tﬂ HA

Mg TEE)E ol g

&3
3t

PCR #AbE o3 2ol A

1) Primer set

[e]

RNA extraction kit(%+

3} 9]

3te] HI testE 2 A 5HA

&3t9
o] th3F Real Time RT-

Target gene Primer sequences(5’ -3’ )
Forward AGTGATGTGCTCGGACCTTC
M gene Reverse CCTGAGGAGAGGCATTTGCTA
Probe TTCTCTAGCAGTGGGACAGCCTGC
Forward TGTTGAAAAGAAGCTGCTAGGC
L gene Reverse TGGACCATGAAGAGTGGAACC
Probe TGCCTGGTCACACAAGATCCGCCG

=i}
=

* (F9]) probeo &%

quenching dye

= =2 -

T AlE

Z 9 ug %7

o -

Lightcycler multiplex RNA virus master(Roche 06754155001, 1#200rxn)

Q7 gA WAy

1=
[e)

Volume (ul) Final concentration
primer-F (10 pmol) 1 0.5uM
primer-R (10 pmol) 1 0.5uM
probe (10 pmol) 0.4 0.2uM
polymerase 0.1
RT-qPCR Reaction Mix(5X) 4
RNase-free water 8.5
template RNA 5
Total volume 20

LE (T) 17+ (sec) cycle

Preincubation 50 1800 1

Preincubation 95 900 1
o 95 15

2 Step Amplification 45
60 60

x (F9]) Ab&ete 71E H Aol wet 2% 9 AR 22 WHAE ¢ dormg Ay Al AlxA
S WE=A] gl g



- 2189 CT kel 40 olstd 4+

24

A L

5]

A, CT Fkol 40 ol/olofof

ol
=

=5 A

°o] A

mr o

3. %
o

= 26ul

A welloll PBS

Kl

£

gl o]

CIEDOELES

-V

- 3

of HAAMY

2 well

=E

A

- A A wellel PBS 2540

4 Koz,

=
=
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A7HE 71EeH 7z Aol
1HA unit= 7] =3t}
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GALQA71ASE  Avian Infectious Bronchitis

SdASHAHLEISE Hemagglutination Inhibition Test

OIE manual

1. A 2 A%
0 V-bottomed microtitre plate
o PBS (pH 7.0-7.4)
o T EHF @ SPF oA x{E3 & Alsever's solution®] Ho} 33] A12(1,000g 10+
) & AA DY 1%= 84]5ke] ARE
o &9 1 2BuF 4HA units7} 2= 34
o & 1 56TNA 30%3+ Hl&3}

2. AgHy
o 25u¢ PBSE EE welld] 53 & 7+ &
IHS 2B/l 53k}

Lo
Sl
=X,
=

@
2,
N
L
)
e
o
we,
=
BN

o 7t d3& 23 @A F A (two—fold dilution) gt}
o 7z} well®l 4HAU/] S 25 B35k
o ALo|A 0% HEA I
o FHRFAE B FFet F AHolE F, A2A 40 %ﬂ_— AR A7
1] Aeuitd ddo] i3k Back titrationS A A|SFe] AEE Hlo]E ~o] A=
gl gt}
3. 274 %=

o g 7}7} 2 ool FHow AA T
o A4 UEzF Aol 1/4(2° =& log2) Rtk & A71E HolX olorstal YAz
4o ez d71e] 28] (one dilution) ©]Wol] glojoF & &t}



GAFEA 7 BRXF Avian Infectious Bronchitis

2A2HAE  ELISA

L AHAAEA

Avian infectious bronchitis &< —E—
AR A W dAA S Hrlste] 7

Holt}, ofeutole] 9] FhHol <3
Slol A=k, AVI vlojgj 29 &=

38 AES} ALS THsE, AAPES AZAE A AN ASPEE 25

43 A kitE Y AL AlEs
L &do] g E 8= plate 2 wellel 4" FA/S4 dxzad HEEHE &5
e R

T B OAIZR A REZ A I T
720 d3& wga AlF g

. conjugateE Z}zte] welld] BF3 5 AA &5 I A7l
n}. plateo] ¥FH$-A1Z1 conjugates ® 2] il A F gt}
vl substrateE Zr7Fe] wellol]l 5 & A2oA AA A 9E-S-A] 71T
Al. stop solutiong #53Ft}.
o}. ELISA reader”]ol Al A3E o]+=

>
rE
oo
>
Y
A



GADANZ(F)FY Infectious Bursal Disease

/
BiofStArE  AGID

o ==
APQA
1. B9 &4
1) Gel medium®] A=
SOdlum Barbital ................................................................................................. 698g
Barium chloride(anhydrous) - e 6.0g
1,000me ] SFFE 7hste] 9hd8] =9l -, pHE 742 ZEth
2)8H o] &4
NaC1 ........................................................................................................................ 7 4g
SOdlum AZide .......................................................................................................... 1g
Durlfled Agar ......................................................................................................... 10g
Gel medlum ..................................................................................................... l’ooomﬂ
D Gel medium 1,000m¢l] NaCl=} Sodium AzideE ¥o] =<1t
@ purified Agarg H7tstal s 5& wi7bx] & = dat Ao 22meH

wste] 5T Hagtt,

@ AHEAA Aol #E ol Fdste] 43 3 F MEv e Fol By

gk Aol A 3

2. A%

O Gel AA(HA8mm, 2 742mm)E ©]&3t] wellS Fil AFFE=Z wolyit

@ ADE F99 wello] EE28A ol 2% 2 @il humid chamberel A 30&~1
A A & 5 T8 welle]l dlx @A 7HAIE @3S w2 Y=o

@ Gelo] AxHA] FEs A3 FX7F A5+ € 7](humid chamber)ol] ¥ i1 5
e 92 & Aol Fo

@ 24~72A1%F <t #wEste] ZpAE A 7 Y Atolo] Wt AW Y= A St

o] o} wat=A o G 7 gl
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GADANZ(F)FY Infectious Bursal Disease

Infectious bursal disease(IBD) & &%+ %i’ﬂ o|Eo HAMA B (I H)E Wkg5HA 3 Ut
SRR A 2 FAAE HIFste] HA =
Holt,

Ags AT Ag beahe, AR AZAE DA AR ASERE T

*

(e3

FE/=R I AEEAES

d

o] 9l plate ZF wellol 32"
Zé - ol }\]Zl_oﬂ/q ]:]]—,Q.}\] JE}

mlm

7)
S A7l conjugate

vt substrate® Z7H9] welloll &5 § Aol 47 AIZF &A1 71T}
A}, stop solutions EF 3k},
o}. ELISA reader”] ol Al 23}

Al
I
o



SGAIAS T HS

Infectious Laryngotracheitis

0 A S+ AFH AGID
OIE Manual
1. B9 &4
NaC1 ............................................................................................................................. 80g
Sodium AZide ........................................................................................................... O2g
Noble Agar ................................................................................................................ 15g
DW ........................................................................................................................ l,OOOmﬂ

D =74 1,000mee] NaClz} Sodium AzideES ¥ o] <t}
@ Noble Agarg #H7Fste] ndErstal 23 & FHEZYsd Fo] HFsE G4
A =31t

A

D Gel AR (+A4mm, 2 748mm) S o] &3] wellS E1 JFHIZZ woldit)

@ FYE T4 wello] BE38HA $o 2% 2 Y humid chamberol A 30 ~1
A AR & % 79 welld Ui @439 7HHAE €4S wdE ¥+

@ Gelo] AZRHA X AAI HFE7F 4% %= &7 (humid chamber)o] ¥ 11 5
e 92 F A2 =

@ 24~48A1 %t <t B3|
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= SRS AR R ke

Infectious Laryngotracheitis

* 71EF H7tE2 488

ELISA
2 SYNBIOTICS

1 $AGA T/ 0D Soladdo] mHH welld HPEHL &
] o

7]%% ol tidk FAZE Alsdel EAe A" E el

2. A7 %o anti-ILT monoclonal antibody peroxidase conjugate=

conjugate™ &} AstHA] 2 gUF} AT Aol

3. AlH st 3= conjugateE A7t} Substrates &Fsko] W

OD.2 ZA4te] theol ntet 2318 #H=a)

B M=ol FAZE EAHA koW conjugate’t AsHA A g
B A5 A7 43 conjugate’} Lol Agtst
2] o},

O. KIT9 74& R BY
- KITE 5C+3TCe| ®¥

o

L2883 Ao 2 AE(KITY FFHA &= A)
- TR T BT 2T
- 0710000 =] =
- A A EH100md 2 1000md)
- ZHYolE Al#7]

- Z Y olE WI=7](450nm, 630nm)

£l

T o 3}
- Th2 batch®] AlFS 4o ARE3HA @ A
- BE Aok ALgalA] Aol Ao 1A7F B AAAA
oko ZAFe] A FGA]

=l
e g 8 FE @

kX
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&

AE o] mEEo = HAAF S o]Ef dilution bufferE 50u* 3k}
ojm] 1:500.% 3AE A (A R F)H M-S 2 welloll 508 &30
ok (FHEA<Q dH A v+ 1:100)

A 2o A 30+7F vEES A

STHITE 112002 343k M AS welld 300ul?] #F3FaL 3E3F AX A7
HolEE ot} o] A& 23] F7F A & FHolEE VHRA FEE
X NS 3] A A g

Dilution buffer® 1:100 321 ¥ conjugateE welld 100x0% 3k},
Aol A 30&3F HEgA 71T

A7 o] FHolEE AlF gt

WP ol S 100 53l A 2o A 15% S A7t

SHITE 152 3143 Stop solutions 10050111”5‘. 3 405nm ~410nm o) A
g S8

ArA7 &4
- g AHEREH FFE  FAANEEH FEE - SAAHEREH FR=

- Sp ratio A4

- A7
LOGy Titre= (1.450 X LOGyo Sp) + 3.726
Titre = Antilog of LOG;y Titre

ex) ¥4 dx¥H FF= 1 0585 061, 05920 4
=4 tx¥83d F3F% 0078, 0.067, 0.057<1
3 %% 059 - 0.067 =

o)

g Py o=

Sp # : (0.56)-

P L

0.067) / (0.528) = 0.934

o
o
%

0.

o
-

528

rcj) ot

T
3

095

0
Tt 0.067

A7HAIAE ¢ LOGy Titre = 1.45 x (Logio 0.934) + 3.726

Titre = ANTILOG 3.68

Titre = 4820
- AT
Sp #ol 0159 ZAY voH SAor 015K =o
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A zd el 0D.gelA

g},

W Zkol 0.2570.94} o] of of

d o

S

oO]:

F4 e OD.FE 0.06™ 0.080]7,
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Infectious Laryngotracheitis
Bl ASSAIE VN Test

ol = NVSL
L mlolH & T3A S 9~114 3] Arfote] gl A o] ILT niol& 2ol o3 »
AZE SAAcR FIet=A 2N FAFFE BT

W o m = v A Ao mlolg]2g 17 Al WA
e} H A

gA= Ar ety vlolgla A Ha o)A E dH g nkS

T oAy B 100w 9] 50% Al 3
FE TIPS ol agor AHER

o 9

5. MFA LA FEHADE T Aol well AEMG oo 2ol A BHE Aws
N Oe deldaE Eqstel FHAAAL Ao AL Fe Aol AGHALE
dojzt)

6. 37Col A MFSHA oF 49 Fol Fahol R uholel 2 ¢7k7k 307300 T
CIDsrkelelof ] gl 5 Auj5 28 o4



Sy A4S Avian encephalomyelitis

rwdl ==l
APQA
1 Ase] 24
1) Gel medium® A=
Sodium Barbltal ................................................................................................. 698g
Barium Chloride(anhydrous) .............................................................................. 60g

1,000ml o] S/HF= 71ete] &3] =9 & pHE 74%2 2t

2) @del F]

NaC1 ........................................................................................................................ 7 4g
SOdium AZide .......................................................................................................... 1g
purified Agar ......................................................................................................... log
Gel medium ..................................................................................................... 1 Ooomﬁ

D Gel medium 1,000mél] NaCl¥} Sodium AzideE Yo =

@ purified Agarg #7bstal ¢Hd3] 5& wi7hA] ZF< & dHat A 22me
W35k 5T R &g,

@ AFEAA AU F= Eo FEste] €ds] Q0 F HEZ A Fof P
g oM =3k

N
© 6 »

A
Gel HX(FA 8mn, 278 2mm)E o83t well& Fil IFHZZ woldT,
FdS T4 welldl &5 &£oF LE2E5 ¥ 31 humid chamberdl A 30 ~14]1%¢
AE £ F 79 welld tix @4 7HHARE @S U2 ¥

@ Gelo] AzxHA FE2 AAT Fw7 F45E= &7](humid chamber)ol ¥il F74%
9o F A2 Fr}

@ 24~T2A7F FF #AFste] pHEH I FAdAbold W AVIH FHoE BA
TH R HY Heof wxEu Fdo= AT F gl

® #EZAd = HEYYFE Aol ujFo] Hast
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S A4S Avian encephalomyelitis

24HAE  ELISA
ZZ2X SYNBIOTICS

* 71EF S7te2 488 TEIIE AME8Its

I. 4939
1 S 559 Selgelo

| ZEE welld 7MAEAHE 5t G H+d o ot
A7 Azl EAletH ZRHE Ao SolHow Agsirt
2. A& 3 anti-AE monoclonal antibody peroxidase conjugateE -3t} ©] conjugate™
A} AgetA &2 A} AFeh= Zlojnt
238l #E conjugateE A7 gt} SubstrateE EFsle] WS #Bzeit 0D

z4gste] Poo] wel A%E BE Tk

w
2

1

B /=0 A7 SAA FoW conjugate’} AsHA 2 sk
W A 5ol &A7F A8 conjugate”t ol AgEhs v &o] Hojx o] F |t

O. KITY +48 ¥ 23#%
KIT+= 5C+ 3Co| Byslojof 3t}

M. 223 Al 2 AS(KITA FFHIA &2 A)
- SRS EE 2EF
- 0~1000ul ==
- w2~ A [ E(100ml 2 1000ml)
- ZH o] EA %7
- ZY ol E¥57](450nm, 630nm)
V. F9 AL
- a7l A AlokS ALEEHA] T A
— T2 batch?] AloFS 4]ojA] AL&3HA] & A
- RE AFE AL3L7] A Aol ALoA 1A7HE A A Et
- Alefe FAIEY] ARF AZIY
- AMEEHE AE] 2 73 gy stejof gt
- A28 A BT e Folslo]of Fht}
- Ay BEZ A3 3y



- Qew HAYaA e

- Substrate®} stopping solution®l] HZ3}#] G E Fo]skt}

- BE ARE 2 AgEE g9 A Z3 5% sodium hypochlorited] 1A]7F o] /45 <t
\

H7FEA W 120TCollA 1417 o & gt stste] w7 3ht

ANE Hzde] AHA5E WEA A0 BE welld) AH 9l 400ul7} ¥ RS
E el AARY FEANTE A5 ANNE AR 7 AH7)

wlth BEashl sl Aglel delol M@ AHA BFIE olgshe Ae

HFA A 7 F45, 2SR Al AY AR FEE St BE £7|% 7Rtk
sttt Conjugate®} substrate® #2 tipl & #5351 <t}
H =

OlFZEHE o] &3t FAHo] AFHEY. TdIdIHET FH = A= ZHoES
vhgS REEA] ZfFto] Holof i

Al®

2 AAL

AE 3-9o] IEEo 9= AA Z#HolE dilution bufferE 504 HF3kc),

ol 1:500.2 3| I (4 2 )Y 7HHEAES 7 wellell 50p0% &1t
(HZFA<Q A 34 wig+= 1:100)



1S welld 30002

%] o
2 o

2 1:2200.2 3143k A

= =2 2~
oI T

4,

)
i

bt

] AA

5. Dilution buffer= 1:100 &% conjugate

o
e

N

AR e

gt

H w

welld 1000

=
=

9. 7% 1:65% 343k Stop solution 10040

;0.._

fvie]

Nr

il

- Sp ratio A4

_EB

M

o
_EH
0
e
N

0

AL
00

0

E

LOGo Titre= (0.717 X LOGio Sp) + 3.906

Titre = Antilog of LOG;y Titre

Tt 0.595

g
5

bz

1 0.585, 0.61, 0.59¢1 73 -%-
: 0.078, 0.067, 0.057%1 735

Tt 0.067

- 089 - 0.067 = 0.528

(0.56)- (0.067) / (0.528)

0.934

Sp #

: LOGyo Titre = 0.717 x (Logio 0.934) + 3.906

A 7FA

Titre = ANTILOG 3.83

Titre = 7669

fvie]

o
‘ﬂ'
l

TR
o4
oF

@

)
i

#kol 0.2570.94Fo] of of

wl

S
=

0.D.3k

=0

(e]

o] O.D.%= 0.067 0.13°]H,

g

p7s

=3
O

< 0.3570.9AFo] .

7k

wl

o
Fe=s

D.

g9l

p7s

e

o



OIE manual
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=
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Loy

=]
Fo] WA (4A1ZF Tovernight)
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A E AE=dS D3] HEHS FHskar 97115 9] SPF(specific pathogen
free) == SAN(specific antibody negative) WAkl 0.2ml? allantoic cavity©ll
HEsto] 37CAAA 47743t v gFshot,

Hj 71 7HEQE i Hehs AAlsk, 52 v F s A7bA] Aop e TR
AColA YH(AA 7 “overnight) &, L4t 70“’ (allantoic fluid)S HFHH o=
AFst] AFSHTHHA)S A HE 24X 7 ool HEAIR =2
| 7] &k,

HA testoll A &85 HQl Alas HA% 8l o4 ©f SPF =& SAN T3
Al g,

HA testoll A A WFE-S w9l A8 ZRAZSFQA FdE Ao thste] HI test}
AGID testE AAISEAL, 75 = B3k 3 ZHQAZF492}F NP (nucleoprotein)
5ol = M (Matrix) 5] Fxixje]

o}-}i
_t;_l,

&k Real Time RT-PCRS o]-83}o] glstar, 44
%‘%, H5 T H78 ZHAZFdx ATL 93 GAx AASE A A3,
- A= 3000rpmel A 10E-59F A4 RE] ¥, 70Tl A mys
T ‘:“ _

- Al Lol AALE S s Al Ass HFAA SAAT

-

o AR

- AAgE A8 2 HA 94 29982 RNA extraction kit (Qiagen, iNtRon %)< ©]

§3to] RNAE =53 F JA&EFAA &-&3dol i3k Real Time RT-PCR #AF
(AY IEFeAe] et &AW 7hsdh 317F whe 9 kit ol8 7He)E

G A, H5 i H78 2FASFAA A0S 93 434 PAE A4

=

il

VE wlolazZolES A welldl PBSE 25ul% w3t}

AR dol A welloll NS ZH2F /5% EFICHS Yo ES 712 do )

o] 71 3] X (twofold dilution)g+t}.

F7I2 Zh2+e] welldl PBSE 25ul% H-3ktt

ZyzEe] welloll A1A3E 1%(v/v) S$483F+5 25uy 53kt

PlateE HF=gHA 5o & 4o &}
3 o Al 40F3F FEE 4TAA 6083 WA R

5 712 HFA7E 7ISEsk 4 delA A7 w2 oA

% "HAE wells ¢1o] oW & 1HA unit® 7] %3t}

ArE oA 28 Al E W o A s HAeH] S @)
5 9

23 A A ¥ HA unit4dHAU)Z Yt}
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MR}  Avian Influenza
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Marek's Disease

Rk

AGID
OIE manual
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1. Agar 4]

b8 A

=]
g=.

1) 8% NaCle|

30g

DN 1) OO
PBS
2) A

-+ 1000ml

=]
g=.

T 1%9] Difco BactoagarE

Al o]
1A

petri dishol 15ml *+=t}.

<
T

w744 7]

o
=

3) Agar &9d0] 55-60C= 2]

171t}

Z A

Zl

&

Al 20| X5 (20-25TC) ol 4] 1A ZF 7}
5) Petri dishell 77§ well(#]d5.3mm, 4 24mm)=Z A% pattern 471 & 9=t}

ﬁo
W

1) =42 wello &

2) =4 67019 wello]l W= 3712 wellol
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=

4) petri dish

o

Hr
=

3. 2% %

Abol el =

g

b7

Fla 7 E

o

!
N
22

35

NB
B

o]0} 3

[e)
Mo
T

°H
1:4

vl

5|
i

FO}).

bol 171 A1

AE

1:8% 3

S
=

g

=

4= 74

9]

o]

5) H|



23 &

+= 8%

t

o
;OO
Np
22

I3
_wo_
1%

u_.__
I

UM A 2|




Ox‘.l;
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ol

Rabies

2eH sF Agent Identification
APQA

I'

1. ¥3I3AY
7b AAMA =
(D 53 5 Az we] HHE WA Geje] x2 oo 3

(2) 24 s=(aH), 245G

v AAPEH (Y @2 F AN, IFAT)

(1) 99 =& 71 A5E E(mold)ol 2o freezing mediumS 2 Eujsle] y=2 o] 4
243 sAAZITH(SF 158 & 9).

(2) 4472 A& 476 mm AHE ESefelmagtrd g o5 24 F9&5 U~
AEZ AZch ALoA 58 AE AXAZ F vy 3gA 3 opAE(-5 T
-20C HE¥el| E7F 57103 24 3k,

(3) A3 Eetol== Futgoly} F7] FollA dH

(4) A EFol=e} dx Egol=s o] MHM(PBS)SZ 7HRA 584 33
Al A gk},

(5) 1z} @A (Anti-rabies monoclonal antibody)E FZdHo] A3 Yo|x==
(100720010) Bolmdl v A9 F4olA 3076021 W el
A NS Fdhzet APT SSolus 12 FAE A4,

6) Egfel=9] §ols Wil FHAE tho] b3 A Az

(7) 4Tl Bag AHYPBS) o2 574 33] AHFH (e Ax7F EQEA B
Al oS Bk A AR,

(8) FITC A3} 22k &A(FITC anti-mouse conjugate)& 2 dHo] 73] Ho|wm=
5] (1007200p0) Hojrd & Ao FAolA 307601 WA 2T

(9) 4Tl rytet AH o (PBS)o 2 584 33] A2 gt

(100 FA-& mounting medium= ®olmelil AMIEtAE B2 U JY dAnjde=

_—

]
o %%
deue] B WS it ABALES G4 Ei 8354 w3



2. § oAb

2
o)
A2 A

(1) A4 Aol e 94 2 54 HE Lot Fol AuE mmEr)
(2) BE AN 2Ho] vhEA FEF Folstn] A AFES Bk
(3) A8 % PBSE WAILAC)AA mel A @ F ALg s
(4) 48 SPHES W] ol A7 are] AL,
PaAAL EE velgaele Waste] AAGEE

Kol
() A9 ¥4 o

2) F4s=0H, U9 5) ()

o Hpol & #8 UH

<EZHAWMYGE AEE o] & blo]H & #F>
np-$-2~ A7 Al E(mouse neuroblastoma)ol] %2 FA| A HESF] 274U 7 vl k3t
S a7gste] FATS #o] Al AASHAY avidin-biotin 4= A
niole] 2~ S21S RIS THAZIA T AMET Al o] e AP AR A7 o]

7} 3k},

XH
1=

<u}$-2 HF A ¥ (Mouse inoculation test, MIT)>
(1) HE%E 34539 SPF(specific pathogen free) w2 57107tg] ==
SPF m}-$2 sk A7) & o]-& 3o},
(2) AFN ¥ A& FAA H7F Aoz 20%(w/v) d-ASA T & 1 FFHS

rlr
DO
e
ol
1o

) A%

g 171 glal miE ¥ v AEET 28U BRBT
AAEES i FATE AN T dudow okgl Fawuloless Ao

HET 35 AF 9UARY AME A0, 20 v HEG P50l
T AW A3 AF 57,9, 1A 7 vy FYARAE AT 5 9



3.

g T4 R A A
(1) 37" ol 27 Mol A FAstelle CPEZF YehtA] &7] midol] otd=Eo s
AEXE A8k, FAY So] G E2FAE ol &3 A d o vo]H
= o Eis

<o AAMENA FAH obe] BHWubolel s, W 5obed 4>

442 AAE(RT-PCR)

7} &
¥ AomRY FHAW voly s FHAAE AEske WG wget AARPHolth
Z2 el FAR vlol2rp At EAjetol e HEo] Jhssithe Aol e v
2he Qo] Ae AFoE AA ARG s Y 7 e @] Ao
. HAMA R

(1) Hx"S Y wixy PBSOl 10%= F-fate] A ts e
(3,000rpm, 1042)3te] L A AES F7 g

(2) FAH Ao =HEH RNAE FEStHA|Foll Bl RNA extraction kit AH&)

(3) ZZ}o]H(reverse primer), & AAL& A (reverse transcriptase)S ©]83to] cDNAZ
Epcicia=

(4) cDNAE F884, 5o] primer 2 ¢35 53 EFsto] AA 2% 27 3ol A]
PCRS 4 A gttt}

t}. Primer 2 RT-PCR %4

Target gene Primer sequences Product size

N cene RVNSF : 5'=GCA GAT AGG ATA GAG CAR A-3 111 467 b

g RVNSR : 5'=AAA GTG AAT GAG ATT GAA C-3' T P
RT 50C(45C), 30min ; 95C, 15min
PCR 95C, 3min, 35 cycles(94C, 30sec, 55C, 30sec, 72°C, 30sec) ; 72 C, 10 min
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& &X HioldlA SStAIEHY

Fluorescent Antibody virus Neutralisation Test(FAVNT)-WOAH

1. e 2 53
A AAPE & " Fo
]-;‘(]74/\}1:14.9. A

=y
F Ao o A e
2

o]
|
BAW YA HALE S fluorescent antibody virus neutralisation test (FAVNT), rapld
fluorescent focus inhibition test (REFIT)E & <IAAPH o2 178stal vk HAPE = =4
715 Aol A8-31= International Unit(IU) 0.2 7] A€t

o

-

2. A3

0 3333 A) nlolg] & F 3 A A (fluorescent antibody virus neutralisation test,
FAVNT)

FAVNT< rabies virus(Challange virus standard, CVS-11)ol Zr<Ao]l A& AE
(BHK-21)E A =9 rabies virus®t WSA17l in vitro S3Fkgoltl. dH o 7=
virus 100%7} 50% %2 S35 AS v A G rtel 22 AP 7oA dog origing]

OIE serum®| <3} 3|4 97ke} vlaste] [U/mlZ A=

7}, 4]
(1) Humidified incubator (37 C, 5% CO»)
(2) Dry incubator (37 C)

(3) Biocontainment cabinet

o

(4) &333d )7 (Fluorescence microscope)— x10 eye—piece and x10 objective

1}, Ao

(1) PBS buffer, pH7.2 (Ca® 3 Mg” §1& 7)) 14 C B#

(2) Trypsin ethylene diamine tetra—acetic acid (EDTA)

(3) 80 % acetone(Deionised water= 34}) : 4 T H3

(4) Dulbecco’s modified Eagle’s medium (DMEM) + 10 % heat-inactivated FCS
(5) FITC anti-rabies conjugate

(6) M5 ERA strain: -80 C =¥

(7) BHK-21 C13 cells (ATCC, CCL-10)



(8) OIE #+¥x (/) 3, OIE Reference Laboratory for Rabies, Nancy, France) :
4 C B3 05 IU/mLZE 34
(9) Naive serum (Negative dog sera) : 20 C H¥

. CVS production

(1) BHK-21 C13 A3 (ATCC, CCL-10) ®1%F @ 2X107¢] AEE 75er Al Euwid =gt
2239l 10% heat-inactivated FCS7F %74 wi#] 20730 mL=Z ] st}

(2) vle]lE 2~ HF : 01705 MOI(Multiplicity of infection)®] #Hlol#] =& 35-37 TolA
1A ZHs o weksld u 10716% Ao R EEo )

(3) vpolei~ F4) : virus/cell suspensions 800-1000 gZ 15 &37F YAEZE A5t
cell pellets 10 % FCS7F A7FE wiA] &2 thA] resuspensiondbil vio]g] A 22 Zof
harvest gt}

(4) wolei2s harvestsh A ¢ 4 TOIA 800-1000 g 15 #4F AAelE AAlste] vpol
Ha AzAe Feldn BE F 80 Col AFwth ddA 3 A Fol nlole ~o
4712 =4 g}

g}, vloly = ¥7F SAH(TCIDsy, 50 % tissue culture infective dose)

(1) Cell suspension : BHK-21 Cl13 AMXEE 10 % FCS7} H7kd i = o)A 10°
cells/mL= "H=11 96 well plate®] Z} wellell 200 pl® #3431 35-37 CollA 244 7¢
Hlj kgt

(1) vlolez g4 @ FCS7F e viA19F 5 mL tubeE ©]-&3sto] AT st} 108] Aldt
g 4jsto] 101 F-E110 “7h4] RHETE (09 mL wiAol 0.1 mLe] @A 34 es 4=t

(2) vpolE = HF - viXE el 50 pl¥ vpol# A~ F)A S Yot}
6712 wellS °©]-&3taL 5 % CO, 35-37 TolA 1AZFsF HES 1
H7F =] 200 ple HolEt

(2) W% : 5% COy, 35-37 TollAl 3 A3t w3ty

(3) A J7F 54 FATE ol&3ste] AxEE st FE4Fantss azst o7t

AAFS- neoprobit graphic method %=+ Spearman-Kiber formulaZ ©]-&3H}.

nh. A

@ A 34

(1) Fig. 12319 96 well plateE +4]3+c}.

(2) Plate 1= CVS9 97} &AH(1~4%), controls, standard serum?} naive dog serum=
) AFESlal, T2 plates 2T HALE A& (sera to be tested)E $13H AF&3th

(3) Plate 19 174=3 A97A12 welldl+= wX]E 150 pl® ¥3i1, plate 29 63 12HA] =
o= ®iA] 200 ul® ¥i YA wellol= 5 100 & Y+=t}

(4) H2ET dH2 56 C 30 &1+ vlE3sE Al7]a, fig. 19] well Sl 50 plolzkar A3l



welloll gA8l#] 2 &3 dAS 50 py ¥t

(5) OIE serum, internal control %== WHO standard serum¥} naive dog serum : 507200 ul
multichannel pipettes °©]-&3ste] 3 A A4 wellolX dAdS FHA 83|04
pipettingdle] # Xo]Fi1 the well2 50 ulE dA=. 28A vpA well7hA
o= 2 A2 F vpA ) wellé] 50 plE W

(6) AALE A& (sera to be tested) : #HA 4709 3-fold dilution®] & 23}t}. Fig. 19
plate 29} 7ol A WA well 78 2 4ojFHA tha well= 50 ul¥ @74 59 1A
Z714 312418 seH10%¥). 5750 multichannel pipetteS ©]-&3to] 59 11HA] Z¢] A
g3 10 plE v 63 1294 == 971tk 90 ple® 25 multichannel pipettes
o] g-3te] HAS I 1 180 plE WAtk 2Ela YA o] Fof wiXE 70 ul ¥

Plate 1: Controls

H G F E D C B A
Challenge virus 1
standard 2
titration 3
4
OIE 50 L 50 ulL 5 | Naive dog
standard serum 50 L 50 ulL 6 | serum
(0.5 1U/mL) 50 L 50 ulL 7 | (negative)
50 L 50 pL 8
Serum or internal | 50 pL 9
positive control 50 ulL 10
or WHO standard | 50 uL 11
serum 50 ulL 12
log3] 4 048 09 143 191 2.39 287 CVS Cells
virus  control
control
Plate 2: Sera to be tested
1 2 3 4 5 6 7 3 9 10 11 12
A 50 ul 50 pl
Serum 1 | B| 50 pL 50 ulL Serum 3
C| 50 uL 50 pl
D| 50 uL 50 L
E| 50 ul 50 pl
Serum 2 F 1| 50 UL 50 UL Serum 4
G| 50 L 50 ul
|50 ul 50 ul
logf’:]}:} 048 095 143 191 239 423 048 095 143 191 239 423

Fig. 1. FAVNTZE 93 96 well plate YAl AR g2 HE Y& welld=
50 uL’'= EAE AT S Fo] 507 S 349 Challenge virus standard(CVS)
S 50 ulLAy ¥ olth A& logpl = YERT



@® Challenge virus standard(CVS) 7}

(1) CVSE 1 mLA #&F3ste] -80 Ceoll Btk &53 tube shbE ZAWA 2p7H =ollA
w2 A Zolan A5l vole

(2) 100 TCIDsxE 7] 98l CVSE 3s|A& st FigloAleh zo]
wellell 3]4g wAlS CVSE 50 uLA Y=tk CVSel d7tE SAsk7] 918l plate 1]
HI'HA7HA CVSE 50 plA il 2 42 & 50 LA 12 o =2 A<t 22a vt
Ao S(ATADAA 2 4L F 50 nLE wrk Control& 918 A9TAIZ welloll= W}l
H2s ¥4 ekt vl 97he] W9l 307300 TCIDsy/50 el

(3) HlolH2AE YW 96 well plate= 5 % COy 35/37 CTollA 1417 FoF w3},

(4) Celle] 7} : 3 3+ vjst BHK-21 cellE trypsine ©]-&3slo] "ojxg|al 10 % FCS7F
Eo7F DMEM2 2 4X10° cells/mLo] A suspensionAZ] & 7} welloll 50 ulA @&t}

(5) 5 % COy, 35-37 Tl oF 48 A3 & vjFgt),

d3eo] =9 d= 4

® 2AY oA

(1) 48 AJ7F viksl & vix] & A AL PBS (pH7.2)= sHH AlZ 3 & {0 % acetonel =
AEE Ao A 30 7+ g3t} 2g]ar A0 Holx 30 & 5o AxAZIth

(2) FITC anti-rabies conjugateS 3]41ste] 50 pl® Yal H=934 rockingadhaA 35-37 CollA
30 # ot werslt) conjugates MY § PBSE Al# 3}

® 23 #=

(1) ZZ+e] welld] A5 #H&E3FA *%
- Plus : &% &4 Ax

A& 7Hplus 23S minus score)gHt},

]- H}\‘—— o
- Minus @ &% 4 Ax7F & 4 S& 2 ol s A5

2) Mt wol#H 2 controlE WA H7Fsoh CVS 97154, naive serum, OIE
standard serum®] ¥ 7} Spearman-Kzber ¥ B neoprobit graphic W< o]&
3o},

(3) CVS 97F=A (TCIDs), naive serum (Dsglmedian dosel) ¢} positive standard (Dsg) 2]
A= Z47+9] controloll ™3t control cardel] Halrh Eojdok sit) 1A 150t 2w
71E9] control Z3E3} HluEojof st} FAEAH O (+ 2 SD) & #ol7F §low
o] Ay o] Frikd 4 Qrh



(4) Formula to convert the log Dsy value in IU/mL titre:

Serum titre(TU/mL)=[ (10"serm log Dojvaluedy y ypooratical titre of OIE serum 0.5 TU/nL]

(10(10g D50 of OIE serum 0.5 IU/mL))

(5) Example of conversion:
* log Dsy of the serum = 2.27
* theoretical titre of OIE serum 0.5 IU/mL = 0.5 IU/mL
* log Dsy of OIE serum = 1.43
(log D5 of OIE @42 543 Fo] oy Agtoe = st

Serum titre(T1U/mL)=[(10°>%") X 0.5 = 3.46 1U/mL]

(101.43)

@ A3

= Rabies virus: CVS-11strain%t A}-& % ojof 3tu},

« cell culture: BHK-21cells(ATCC number-CCL10)%F A3t}

« FAVNT testi= 96wells microplateol] Al o] Fofzjof 3t}

= rabies virus, naive serum, dog origin®] positive standardel] ™3} control chartE A&t}

= CVS virusoll ™3} back titration®] control plate] A o] Fo]zjoF 3t}

- 7} PHE AT 4719 3% 8|4 o] o]Fo] Hof st A4S "all or nothing”
log Dy (IU/ml) conversion®lA+= dog 22l positive standard serum® log Dy value’}
AL ofof gt



ol ZEFENRXIEY  African swine fever
KAOIM| SA Agent Identification (PCR)
WOAH 5! APQAH
* 7|Ef S7[EE2 MRUE FITIH AR TS

2) 3,000 rpmell A 1057 LA 24
7

3 HEAL &

=
N,
o
o
S
Ol
=
=
=
=
D
=
il

o]-8-3}4 filtration

4) 48 § AN 01%7F ¥ L5 FAYA(Gentamicin) g FolFaL AHEE w712 - 70C
of X ¥

L gl A8

1) EDTA A8]¥ d82 %3P 483k8 DNA A7 E Axg o] weh =23

2) AHE A7 dEe W, @4 -70To 23

o 483} NA 22 7|E 9 %3 A0 A& 7%
o A3t Anl o A AR TR wat dAe 24, 7= JE @ ZREZS Y
ALg-afj o} SF

3. Y9G
7}F. WOAH Terrestrial Manual African swine fever Conventional PCR
o Aguero et al, 2003

o ASFV reference strain BA71V(Genbank ASU18466) VP72 gene target
o Real-time PCRel 13l "7 =7} v

1) PCR Primer

Primer Sequence(5’ -3 ) Size
PPA-1 AGTTATGGGAAACCCGACCC 957h
PPA-2 CCCTGAATCGGAGCATCCT P

2) PCR Reaction mix : AF-&3}+ master mixol| wz} oh&



Components volumes (x0)

Nuclease free water 17
PPA-1(10pmol/f) 0.5
PPA-2(10pmol/0) 0.5

Template DNA 2
Total 20

3) PCR amplification

PCR Temperature/Time Cycle
Initial activation 95C /10min 1 cycle
95T /15sec
PCR amplification 58T /30sec 40 cycles
72°C /30sec
Final extension 72°C/7min 1 cycle

4) Electrophoresis results : Target gene 257bp

1}, Real-time PCR procedure I (King et al., 2003)
1) PCR primer

Primer/Probe Sequence(5’ -3" )
Primer 1 CTGCTCATGGTATCAATCTTATCGA (positive strand)
Primer 2 GATACCACAAGATC(AG)GCCGT (negative strand)

Probe FAM-CCACGGGAGGAATACCAACCCAGTG-TAMRA

2) PCR Reaction mix : A}g3F+= master mixol] wg} tf&
o BIO-RAD iQ supermix kit A& A]

Components volumes(xf)
Biorad iQ supermix (2x) 12.5
Nuclease free water 6.5
primer 1 (50pmol/uf) 1
primer 2 (50pmol/ul) 1
probe (5pmol/ul) 1
DNA template 3
Total 25

3) PCR amplification : WOAH manual

PCR Temperature/Time Cvcle

polymerase activation 50C/2min 1 cycle

DNA denaturation 95C/10min 1 cycle
95T /15sec

PCR amplification 40 cycles

58C/1min

4) PCR results



o SANETE Ct value >40.0, FANFETE Ct value <40.0 (FFA-LS Ct value
<30.0)

o FA =T DNASC copy numberg Al4Fsle] 3143 & standard curve 239} H]

al

t}. Red-tine AR pocedire I (RméndezPinero et al., 2013)
o+ %7 2 9 TE A =2 AIPRER AE Ve

=
1) PCR primer

Primer /Probe Sequence(5’ -3 )
ASF-VP72F CCCAGGR ¥ GATAAAATGACTG
ASF-VP72R CACTRGTTCCCTCCACCGATA
Probe FAM-TCCTGGCCRACCAAGTGCTT-BHQ

§R = A+G mixed based position

2) PCR Reaction mix : A}&38}+= master mixol| wz} t&
o LightCycler 480 Probes Master Kit (Roche 04 07 494 001, 500rxn)

Component s volumes (x)
Nuclease free water 7
2x Master mix 10
ASF-VP72F (20pmol/ x) 0.4
ASF-VP72R (20pmol/ub) 0.4
probe (10pmol/ul) 0.2
DNA template 2
Total 20
3) PCR amplification
PCR Temperature/Time Cycle
activation of DNA polymerase 95C /5min 1 cycle
DNA denaturation 95C /10sec 45 cycles
Primer annealing/elongation 60°C /30sec

4) PCR results
o Sigmoidal FElZ Ct value <40.0 &4, Ct value = 40.0 <4
o Ct value > 38291 7% w2F Sigmoidal plote] #z% W 22 PCRE duplicate® 2 A]

% ASF Jd§o 2 s7pe Al 7|E ALS 7
o) VetMAX African swine fever virus detection kit (Thermo Fisher Scientific),
PowerChek ASFV Real-time PCR Kir (Kogenebiotech) &



Uuto|2Z et ZulY  Piroplasmosis

AHAE cELISA

Oj= VMRD
x 7|E} B{7pHI2 AI2 ZICH|E A 8IS

fol

1. A ¢F
antigen—coated plates
100X primary & secondary antibody
secondary antibody-peroxidase conjugate
10 x wash solution
serum diluting buffer
antibody diluting buffer
substrate & stop solutions,

Positive & negative controls

2. 434944

1) serum diluting buffer® 1:1 313t serum sample 50x0S 212} plate® 53F & 3077t
Aol A Jhg-AI 71T,

2) wash solution® & 3W¥ A% 3},

3) primary antibodyS diluting buffer® 1X& W& U2 500 212} plate® 53+
307 Aol A Hh-gA| I

4) wash solution® & 3¥ A # 3},

5) secondary antibodyZ diluting buffer® 1X& %HE & 5008 2H2) plate® 53¢
30E7F Aol A kA ZITh

6) wash solution® = 3¥ | 2 stt},

7) substrate solutiong 5002 welloll a1 3087+ A oA wt

8) stop solutione 50u0% wellel ¥ il plateE A% SE50] AojFu}

9) 34 620,630,650mnmell A OD#t= ¢l+=t}

i

o

3. 23 34
1) faxd
negative control® OD HiF3ko] 0.3072.000]¢]oF 3t}
- positive control® inhibition %7} WF=A] 40% o] Ato]ojof 3kt



2) A3 ALk
9% inhibition = 100 - [(Sample O.D. x 100) + (Mean Negative Control O.D.)]

- inhibition % = 40% w"|%F @ L2A]
- inhibition % > 40% o°]A} : %A



Uuto|2Z et ZulY  Piroplasmosis

SA2StHY  Fluorescent Antibody Test
O]= NVSL, Fuller

* 7|EF 57tE 2 488 TTIE ME7ts

— —

7}, &
D Wds Bayd dard ddsao)led 7o) 30~4587F Fo] &%t Sepzki
Ao Az

ol =of #& HHEL test sheetol] Hoj=r}

23} A]7]3L test sheetel lot numberE 7] =3t}

=

(¢}
gAY 2 o2gd (R 2 24 10uE 2

m
4=
S
o
iy
>
>
=
e
=
M
N
o,
ol
5
g

sheete] patterns 7| &3] Fr}
2) Evfol=g ol FA A g ¥ F& AW i :
3) 1X IFA PBS= 77} 524 453 AlA @tk ojul 7L welldl 8 aelo] @3ehA] ofws
AR AS HAE wellell 214 7FelA] s fd gt

4) B AR F, Sefol= Avle] B2t FREE A Dojuih

2}. Fluorescein Labeled (FITC) Affinity Purified Antibody 4]
1) fluorescein labeled (FITC) affinity purified antibody’} 3¥3He conjugateES A welld
1004 Z-3hct,
2) Edfol=g "lo] 2] @A g & F& AW @i 37TolA 301t vttt
3) IX IFA PBSE 77t 584 4-53] AlFgth olwf AL welldl I®RHE &¢lo] E3telA|

EE AR 2} wellel AR Ao GEE )



c 8%

&ejol

n}. IFA

o mounting WA & 374

=ehol=

T

o )
2s =3

D Al

o

ol

£}

EERERR

4) 1:80

AA7IAE (x80) (%)

FA T (x80) (5),




gyjo|= St =vW  Piroplasmosis

BxZ&ttE Complement Fixation Test

oj= NVSL
HA A H A2 A7 vbgste] AAdE FAIAEZA T BHA o Adtet=
Age o] &3k AygutHoltl HAE: 2uhAld A AAHETE 1dAdA = EHS
538t AHEsle RAS Ao gle FEAHIY Id, a8z BAE 4o &
dozith 2dAl A= A (A} AetH eSS doF)E 78] BA L
FrEFS S DA A FLIASe] dojupH HA|7E AvEHBR ] 26 A o A
f£duSo] dojux gerh wE 19ACA g eAukSo] dojuyx] grow
HAZF 22 ol Jorm= §dnbgo] dojudrt oyt & o]&ste] 3 ol
FAo] EANE & 7 A

L AleF R 71T
D 715 3 A

o 2] %7](shaking incubator)

Z7](water bath)
9%well LIZAHFHA)vlo]lAZZH o|E
9%well U mlo|aZ2EHo|E

48 717 2 7]

©c O O O O

2) Aok

o Veronal buffer

© Hemolysin(rabbit anti-sheep RBC)

O Complement(Guinea-pig serum)

o Equine Piroplasmosis CF Antigen(Babesia caballi : NVSL 73, Theileria equi : NVSL 72)
Equine Piroplasmosis %3 thZ 3 (Babesia caballi : NVSL 77, Theileria equi : NVSL 75)
M3 5-(Sheep blood in Alsever’s solution)

Distilled water

O

O

O



o Alsever&ofoll F71 I NS wreA] Wil A 59 o] AX|g & (F31%) ARSIt
oo e AYETE O 19 AL AR 7 |, Ao &8 ddo]l setH o=
WA AY, 712 29o] AEA o AL AT
o AA¥ ddE veronal buffers TFste] YA2(3,000 rpm, 5%) Al $, F5d 4

buffy coat T A7 g} (33] AA)
o Veronal bufferg #7Fste] 1,000g0A4 1021F el A7l & 45 d& AAs L
AAE 45 AREsto] 2% RBC F-ll3
3 EFdT Ax
o RBC9 33 A& % 1,000g°lA 1037+ €14 st H#¥ RBCY %eo] dnuf
A& 7] =g
o packed cell %2} 308]Z 3] H(veronal buffer)S H7lsle] T 33
o ELISA reader® d¥d& #A ¥+
o 2k FHe| 4719] 31A% RBC 1md 2000l DW 9nl(1.8n0)E 37Fsle] s]Alght(1:10 8]49)
o 96well LIAHHA])nlola 2= o]E Q] ’71 well(duplicate)ol] ZHz} 100%] 5+ 3F &
ELISA reader 540nm ZE A ODAE FA3sto] 870 welld] B ODAE
AAkekt), (Target O.D= 0.145) = 0.140~0.150
o wkek 878 well®] O.D HiFgto] 0.145 Hu} o thg 2o o A3l &9

4% 594 FEE Fohy

12

il

N

BN

o o
By

L 0.DY HTFE well) x RBC Hf o] 8

% wrek OO FFREN wello] 025597, RBC 59130 3145 21) &o]
60med CFT 84e1S <lwuly Hzkstd 0DC] 47} 0.1457 ¥ sheep
RBCS 552 AL

AA

0.255%60 15.30
= —————— =10552ml

0.145 0.145

271 RBC &9 60m+3] A1 R (veronal buffer) 4552mlE 7 ste] 3| xshd 2 &-s)
2% RBC
o #HElgsle] 4T H



4) Hemolysin(rabbit anti-sheep RBC)
o A ZAH B AP AA] AASE ARG Ao whe} 8]Asto] ALE-gh)

5) Complement(Guinea-pig serum)
o 55C'Hs 97Fe] Al ARE- (IC'Hy @ 50% &85 o]+ BHA97H

6) L34 AzAHE AN A AFSAA Al w314 sto] ALE-RiTh

7) Veronal Buffer : @7, &9, BA9] 3|4 2 Ao AlLE= &9

’

o A&3t% Veronal Buffer (ID.vet it &) A% AlE 7}%

3. £4¢%

1) Screening test procedure
¥ AALEH ZdolEe gl ZHOEE Ao AFs
(1) AAFEA plate
o H]%E3} A2)eF HAAFEHS veronal buffer? 5Hl 3] A 3o},
o 3|ME HALEH 25E Ywell U nlo]azZ#|o|ES] dF welldll &3},
o 3% antigen 25 A welloll 53k}
o 3] % complement 2545 A wellol] 53k}

o ZFo]EE 37TCoNA 1A+ ¥Hs-A11t}. (gently shaking)

Haemolvtic system H]
i FS- vhx] 7] 205 #oll 2% RBCe &%k A4 384%¥ Hemolysins
Mo T 37CA 102 7+ 72 A7

o Haemolytic system 50u0ES A welld] 53 3 37ColA 4587F HWF3-A) 7]
(gently shaking)

o ZYOEES 1840g 4% AEY F A E AE5F,



[AA1E A plate layout]

1 2 3 4 5 6 7 8 9 10 11 12
A Azl | A1E9
B Ag2 | A&10
C Alg3 | A=l
D Alg4 | A=12
E Al85 | Al®13
F A86 | AE14
G A&7 | ARI5
H A 88 | A =16

(2) x=+- plate

A FE/AH A
o HlE3} Ae /A NERTrEHS FhEt) (xT AL 3
o Veronal buffer 2505 %well UE wnlo]a2Z#o]ES A

B1-12)° &3t}

o Al wellol] %4 tH AE 25u 538 & ol s A3t (Al—AL2)
o Bl welldl &4t =peh T o]zl 3|4 &ttt (B1—B12)
o 34 % antigen 25 E A, BE€ A well(A1-12, B1-12)o] #53kt}.
o 34 % complement 2505 A, BY A well(Al-12, B1-12)o] EF3lt},
o FHYolEE 37T 1A]3F wHE-A|Z1T) (gently shaking)

ﬁ.

15148

A

2=t
, BE A well(A1-12,

Haemolvtic system =H]
S whx] 7] 208 Aol 2% RBCe %2 4434 ¥ Hemolysins
88 & 37CoNA 108 7F 73 A7t

ol

o Haemolytic system 500E A wello]l 53 & 37TCol|A 4587F k&A1 71t}
(gently shaking)
o ZYOEE 1,840g 4% YAEY F A& HF =534,

B. Complement control
o Veronal buffer 25405 G10-12, H10-12 wellel] &5 3kt}
0 8|2 ¥ complement 25405 G9-10, H9-10 wellel] +
o 7 WA well(G10, HI0)AHFE] o]%] 3]s
o Veronal buffer 5005 A well(G9-12, H9-12 )ol] #F3ht}.
o ZH|o]EE 37TColA 1A17F H--g-A] 71t} (gently shaking)

N
ot
v}



Haemolvtic system H]
S mEx]7] 204 Holl 226 RBCeF 5%<] A &41¥ Hemolysine
e 3 37CAA 108 7+ 73 A7t

o Haemolytic system 50 S A wello] 53 & 37T A 4587F vk&A] 71t}
(gently shaking)
OZHoEE 1840g 4% YA EE & 274 & A=y,

[FA /&4 hZET & Complement control plate layout]

1 2 3 4 5 6 7 8 9 10 11 12
1/2 1/4 1/8 1/16 | 1/32 | 1/64 | V1B V%6 152 | 11,04 | 12048 | 1/40%

A P.S

B N.S

C

D

E

F

G

- Complement control

|8 FF S 4 1

0% 4+ A

25% 3+ G

50% 2+ kA

75% 1+ ol

77 AY gle A5 Trace =4
100% 0 =73

2) End-point titration : Screening test(87 5u] 3)A)o|A FAWEZo] T =F 5
o]zl s|Alsto] fle} FUS WO R HALE AAlste] ArtE gl
% A9 Anti-complement activity(ACA)el ]38k H|Eo0]% FAukS-0] o4 o4&
ALsta sAE dH, BA| AAAEFE Y-S AAS ojuf A dkgo] dEE A9
= false—positive® 7HF3Hc}
(A Fole= AAAA ACAZE EAHAIRE diF- @3 vlsshde] A4S S8l AAH")



[(25] RAZGHSE AFEH FuAE

1. Dilution of the Hemolysin (3] = &o]Al 3]4])
(1:100 Stock & WY& Lol B

o Hemolysin g 1mé+ 3|44 99ml (1:100 stock £) ~ 1mlA oA EZEZ A]

wTote] Yernd

AR el 1 2 3 4 5 6 7
stock hemolysin

(1:1001H) 1md Iml
1:1000 hemolysi N | A HH | Ao | A o | A e
HOT Tiemolysiny - T oA 2me | A 1t | oA Ime | SIA 1m | oA Ime

3 o o 4ml oml 1md 1mé 2ml 4ml oml

Hemolysin

- _ | 500 1,000 1,500 2,000 3,000 5,000 10,000
4% 54 W%
% 1:100 stock hemolysin dilution

VBD 99m¢ + 509 glycerinized hemolysin 1m{

J
Ime? Adtsto] W are] Bt
2. Titration of the Hemolysin (3|2 &o]4 H71=A)
APHHE 1 2 3 4 5 6 7

(500x) [ (1000x) [ (1500x) | (2000x) | (3000x) | (5000x) | (10000x)

349

(mb)

Hemolysin L5 1.5 1.5 1.5 1.5 1.5 L5

3% Sheep RBC
(mb)

1.5 1.5 1.5 1.5 1.5 1.5 1.5

O gently agitating
o 37CA 103 2 Gitrtth oFshA &

1

b

I

5]
=

-
1o

o]



¥ 1:260H) 3 AE HA S FH = PAHA 0.2ml+3] A A 1.8ml(1:10)

= AN 72m+1:10 A BA 0.3ml(1:250x K A 3] A )< H A3 2087 WARY

AR (2217 o] AFE), 1:200 2 1:300% F=H]

w sIMEAS] A4 5 70~80% A= §¥E dode ¥

— et

EHHA e sEe Aves AdHF W)

EI

1o

2 g 4ste] ALg

= 200, 250, 300x 3] ato] o}y FA Y HAA|ste] HAS v& ZA
AP
(1500 QA 1 2 3 4 5 6 7
Buffer (m{) 0.8 0.8 0.8 0.8 0.8 0.8 0.8
B AEA (nl)
@l 5% 34 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Hemolysin-RBC
849 (o) 0.8 0.8 0.8 0.8 0.8 0.8 0.8

O throughly mix

o 37T g0l A 307F 742F (FHEE 158 7HS gently shakingstH A 72}
7F a1
7)

o 30% #AF cold 8| 2mE
o 3,000rpmoll Al 583t U4l (838 of
A reader®] 540mm filterel A O.DE
o 7T7He AEH OD FAE —5—7‘35‘}04 o} J"“Oﬂ o7 AL
2ol FA|Ete] e AA g
7k A@#e 0.DA x 100
0.145 (Target O.D)

o AAg Mo o Aste] E AHo]| AFE=E Hemolysin 3] A vl

= 88AHE %

7)
¥ RBCE= ) 5 59 100uE ELIS

FAYEE The

g 24



80

L —
P — -
S
= 6 X X
2 0 /
= / %
(%) 90 ></
/x
40
3 {
2
10000 5000 3000 |2000 1500 1000 500
Hemolysin §7}&A
goans | ] 3 4 5 6 7
e (500x)  (1000x)  (1500x)  (2000x) (3000x) (5000x)  (10000x)
0.DA]
Z Alg el 0.DAx100
= $YAHAT %

0.145 (Target O.D)

o 9ol T1¥elA 9] plateau A1 1:10008] ol 4] Al ZH1000wH <] A]
o ¥ Algel] AR hemolysin 3]4]8l5= 25% Kok o Z4gk v

2944

Apg(ek

Hemolytic sensitized cell #| %%

o5

zol A 087 24 F A

Titration¥l hemolysin (1:100) stocks 7FAa A7]¢] 800x2 34 5}of
2] 29 sheep RBCE #7}8}od
GiErtt Esto] £

ofo ol

& Hemolysin® 97124 S a4 F938HA

Aol Al hemolysin®] 3] 418l 4=7F 5008] ©] &} A

oAl g AL



3. Titration of Complement (B A G 7} &A)
o 3sete] 3|AMHEA FH] (1:400, 1:500, 1:600)
LA A 0.2me+3]4 9 1.8m¢ (1:109 3]4)
= 34 (1:108)) < 0.2ml+3] 2] < 9.8ml(1:5001))
= 1:5008] S| A HA = HAT Yo 208 WA F AME

k3| >
(1511116 Jf;iz) ! 2 . 1 0 6
S| H A (ml) 0.6 0.7 0.8 0.9 1.0 1.1
Buffer (ml) 0.6 05 0.4 0.3 0.2 0.1
H.S (ml) 0.8 0.8 0.8 0.8 0.8 0.8

o Gently mixing
o Incubated in a water bath of 37C for 30minutes(15%°] 3+ H

0 30% ZF F cold HHY 2
o)

d% 4o1=)
Zyzk el Alg el H7bske] 3,000rpmell Al 53t

1A 8k oS AEH9 100uE ELISA reader 540mm filteroll 4 O.DX & =74 gk}
o wkek 7} Al #e] OD A5 A5t tha9 &2 wep Ailste] &8 AR
ag=E a2 b5 50% SEUC Hy ol dldstes BAle g8 2A

ZF Ngd#e 0.DA x 100
0.145 (Target O.D)
% HA 2 hemolysin &7} AFA Al wWEE A

ol Aok g

Calculation of the % of hemolysis in complement titration

= §EAE %

target O.D9] 3Fto] £ XU =

Dose fo Complement 0D % Hemolysis (Y) Y/(100-Y)
0.6 0.05 34 34/66 = 0.52
0.7 0.06 41 41/59 = 0.70
0.8 0.07 49 49/51 = 0.96
0.9 0.08 5] 55/45 = 122
1.0 0.10 71 71/29 = 2.45
1.1 0.11 76 76/24 = 317




Ml off 2 fm

0.4

0.1

0.1 0.4 0.6 0.8 1 1.41.61.82 4 6 8

y(100-y)

50% 8<% do7l= BAY7 5% (1CHs)

# 55C'Hy A (3 Agol AgsE nAlel 54)
- AEd =1 2 g EdA gAE HA(1:400)90 4 1C'Hse O.DA7}F 0.76 A T4,
55C Hsp& &r17E?
B 97} 34 BAe 97t 34x)
5.5C Hsy 0.4

160
X = 4.18 - 38

B4 HA @a wEE RAYe M g4 ske] Aged 550 Hyel Hrk

4. BAZFE et Al =

WE gz 24 vl g | ma | B 26| aw
1 |Ag anticomplementary 025 .025 .025 .05
2 |Ag—hemolysin—hemolytic .05 .025 .05
3 |C" 5.5(C'Hsp) units 05 025 05
4 |C" 2.75(C'Hsp) units 05 025) | .05 +/-
5 |C’" 2.75(C'Hsp) units w/Ag | 025 | .025 | (.025) | .05 +/=
6 |Hemolysin—-hemolytic 075 .05 4
7 |Saline-hemolytic 10 .025 4
8 |C'-hemolytic 075 025 025 4
9 |Ag-hemolytic 075 .025 .025 4




9  Dourine

BxZ&ttE Complement Fixation Test

ol = NVSL
BAAGRSHE FA FAF Restel Y FAFARGAL nAh AG =
d4g olgd dduyelth HAEE 297 2R AAfth 1A E 2
MEs Aeste] mAY Aol Qb AW I, Lelm HAZ Mol WS
Gott sHANAE FAHIT(AAS AR §ANLS VO s} mAY
AEFS ZAVY 1RANA FAFAWG] Jojbd mAZL 2ulH B, 28 Ao A
g8urgo] Aol @rvh wglE 1WA FAFANS] Aojux @ow,
BAZE Tl ol glomz gdNgo] dojdrh o @ ¥ g3kl @Y o
A EAE & 5 9

L AleF R 71T
D 715 3 A

7] (water bath)
9%well LUURHHA)rlo]aZ2EHolE
%well U vlo]az2ZolE

48 717 2 7]

c O O O O

2) Aok
o Veronal buffer
O Hemolysin(rabbit anti-sheep RBC)
O Complement(Guinea-pig serum)
o Dourine CF Antigen(NVSL, 160)
o Dourine YA tHx=3 A (NVSL, 161)
o WY (Sheep blood in Alsever’s solution)

o Distilled water



buffy coat =& #|A3} (33] AA]

o Veronal bufferE Z7Fste]l 1,000golA 1083 AR A7l & ASHS AAS L
A" 35 AFEste] 2% RBC F-frdS Az

3 EFdT Ax

o RBC9| 33] A& % 1,000g°14 101F ¥4 3kl I E RBCY o] dmpIAE
7| =gkt

o packed cell %2} 308]E 3] H(veronal buffer)S H7}ste] FaF 3

o ELISA reader® d¥d& #A ¥+

o Zk& FHol 479 3XE RBC 1Ind2000)9 DW 9mi(1.8m0)=S Z71sle] 341381}(1:10 3]4Y)

o 96well LIAHHA])nlola 2= o]E Q] ’71 well(duplicate)ol] ZHz} 100%] 5+ 3F &
ELISA reader 540nm ZE A ODAE FA3sto] 870 welld] B ODAE
AAkekt), (Target O.D= 0.145) = 0.140~0.150

o wkek 878 well®] O.D HiFgto] 0.145 Hu} o thg 2o o A3l &9

4% 594 FEE Fohy

~—

%
o
2

L 0.DY HTFE well) x RBC Hf o] 8

% wrek OO FFREN wello] 025597, RBC 59130 3145 21) &o]
60med CFT 84e1S <lwuly Hzkstd 0DC] 47} 0.1457 ¥ sheep
RBCS 552 AL

AA

0.255%60 15.30
= —————— =10552ml

0.145 0.145

A7 RBC H-6< 60ml+3]A] M (veronal buffer) 45.52mbS H7tste] 3 Alsta A s
2% RBC
o #HElgsle] 4T H



4) Hemolysin(rabbit anti-sheep RBC)
o A ZAH B AP AA] AASE ARG Ao whe} 8]Asto] ALE-gh)

5) Complement(Guinea—pig serum)

o 55C'Hs 4718 HA| AR (1IC'Hy @ 50% &9 do7|= BHAA7}

D A ZAH(B| AP oA AAISE ARSI Aol el 8] Al sle] ARE-SiT
7) Veronal Buffer : 8%, 8¢, 2A9] 34 @ 34 Ao A}L5]= g
o A&3t% Veronal Buffer (ID.vet it &) A% AlE 7}%

3. £4¢%

1) Screening test procedure

¥ HAAE A ZYolES HERT ZHoEE FAd At
(1) A A=A plate
o HE3} Ag)sk HAAFEA S veronal buffer® 58] 3] 4] 3t}

°

o 3MHE HArtEA 25uF Bwell UG vo|azEolES] 3T welld] E53HH

o 3AM ¥ antigen 255 A welloll 53}
o 34 % complement 255 A wello] 53t}

Haemolvtic system H]

kS whx|7] 20% el 2% RBC9F 53] #4814+

Hemolysin<
e 3 37CoAA 108 7F 72 A7t

o Haemolytic system 500E 71 wellol

T8 & 37TCAA 458-3F "S- A 71T
(gently shaking)

o

o O EE 1810g 4% A4 ¥Y ¥ 24E BEIT



[AA1E A plate layout]

1 2 3 4 5 6 7 8 9 10 11 12
A Azl | A1E9
B Ag2 | A&10
C Alg3 | A=l
D Alg4 | A=12
E Al85 | Al®13
F A86 | AE14
G A&7 | ARI5
H A 88 | A =16

(2) x=+- plate
A FE/AH A

Hl-s3t Hest /A dzar@dS Frlsith (dizat @32 ik g=th

o Veronal buffer 255 %well U vlo]a=2 & o]ES] A, BE % well(Al-12,
B1-12)°l] #F¢hch.

@)

o Al wellel Fdx=a" I3 & 26u +F3 F olx 343t (A1—AL2)
o Bl wello] &Atxa dHE 25 EF3 & oz 3 A3} (B1—B12)
o 8] ¥ antigen 25 E A, BE A well(Al-12, B1-12) 53t}

D
g

o 3]A ¥ complement 2505 A, BE A well(Al-12, B1-12)°] &3k}
o ZHolEE 37TCoA 1A HvFg-AZ1t} (gently shaking)

Haemolvtic system =H]
S whx] 7] 208 Aol 2% RBCe %] 4434¥ Hemolysins
ML 5 37CoAA 102 7+ 74 A7t

ol

o Haemolytic system 500S A wello] 53+ & 37Col| A 4587 whg-A 71t}
(gently shaking)
o ZYOJEE 1,840g 4% dHNEY T 4

4=
)
it
&l
it
ol
fu

B. Complement control

Veronal buffer 2505 G10-12, H10-12 wellol|] #53Ft}.
3] = complement 2505 G9-10, H9-10 welloll #5=3+c}.
T A well(G10, H10)1 A5 o]7] 8] s

Veronal buffer 5005 A well(G9-12, H9-12 )ol] EF3kt},

(@]

(@]

(@]

(@]



o ZFo]EE 37TColA 1A+ ¥HS-A171t}. (gently shaking)

Haemolvtic system H]
BHO]:Q m2]7] 20+ el 2% RBCeF 5%2] #142]41d  Hemolysins
Mo & 37CoA 108 7+ 722 A7t

o Haemolytic system 50ulES A wello] EF3 & 37ToA 4587 §H&A]7
(gently shaking)
o ZHOEE 1840g 4% 9AEY F A5 #AHIG.

L

[FA /&4 hZET & Complement control plate layout]

1 2 3 4 5 6 7 8 9 10 11 12
1/2 1/4 1/8 1/16 | 1/32 | 1/64 | V1B V%6 152 | 11,04 | 12048 | 1/40%

A P.S

B N.S

C

D

E

F

G

- Complement control

[+9 EAZFNEE AA7|E]

§9 57 % = 4 3
0% 4+ Ok A
25% 3+ ok A
50% 24 ok A
75% 1+ ol
571 A9 gle A5 Trace =73
100% 0 =

2) End-point titration : Screening test(8% 5uf 3]A)o A FAukgo] #z & F9-
o]zl s|Alsto] fle} FUS WO R HALE AAlste] ArtE gl
% AW Anti-complement activity(ACA)ol| 23t H|5o]% FAukg-o] o4 qE=
ALsta sAE dH, BA| AAAEFE Y-S AAS ojuf A dkgo] dEE A9

= false—positive® 7HF3Hc}
(A Fole= AAAA ACAZE EAHAIRE diF- @3 vlsshde] A4S S8l AAH")



[(25] RAZGHSE AFEH FuAE

1. Dilution of the Hemolysin (3] = &o]Al 3]4])
(1:100 Stock & WY& Lol B

o Hemolysin g 1mé+ 3|44 99ml (1:100 stock £) ~ 1mlA oA EZEZ A]

wTote] Yernd

AR el 1 2 3 4 5 6 7
stock hemolysin

(1:1001H) 1md Iml
1:1000 hemolysi N | A HH | Ao | A o | A e
HOT Tiemolysiny - T oA 2me | A 1t | oA Ime | SIA 1m | oA Ime

3 o o 4ml oml 1md 1mé 2ml 4ml oml

Hemolysin

- _ | 500 1,000 1,500 2,000 3,000 5,000 10,000
4% 54 W%
% 1:100 stock hemolysin dilution

VBD 99m¢ + 509 glycerinized hemolysin 1m{

J
Ime? Adtsto] W are] Bt
2. Titration of the Hemolysin (3|2 &o]4 H71=A)
NN 1 2 3 4 5 6 7

(500x) [ (1000x) [ (1500x) | (2000x) | (3000x) | (5000x) | (10000x)

349

(mb)

Hemolysin L5 1.5 1.5 1.5 1.5 1.5 L5

3% Sheep RBC
(mb)

1.5 1.5 1.5 1.5 1.5 1.5 1.5

O gently agitating
o 37ClA 103 7= GiEntrh oFstA &3

5]
=

-
1o

o]



¥ 1:2500) EAE BAY 4 = AHA 0.2m0+3] A H 1.8m0(1:10)
= 3|A A 72m0+1:10 A H A 0.3ml(1:250x B A 8] A )< F gk 204E7F WY HAFALE-
(2AIZE o] AFE), 1:200 2 1:300% 4]

% SAuAe AL 45 70~80% 4= 488 Yoy Fo= A5t ALE
(B uA 2] s Aoz AAsoF ).
= 200, 250, 300x 3]A43te] ofef EAH HArlste] HAY Fw AA

ABauE 1 2 3 4 5 6 7
(15m¢ 412
Buffer (m{) 0.8 0.8 0.8 0.8 0.8 0.8 0.8
B AEA (nl)
@ E5 34 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Hemolysin-RBC
849 (o) 0.8 0.8 0.8 0.8 0.8 0.8 0.8

O throughly mix
o 37C g2FFod A 307t 72 (R 15372 gently shakingdtHA] 7+2})
o 30% #ZF cold AN 2mE 7t 7t
o 3,000rpmel A 57F YA (838 okd RBCE &)k & A5 49 1005 ELISA
reader?] 540mm filterol Al O.DE =
o 770 Ag# OD FA = —5—7‘05‘}04 O}EH A oA ALE EEFEE a9
Teffaze] EAlEte] S AA S
7t Ag#e 0.DA x 100
0.145 (Target O.D)

o AZAHE Mo oAste] E AFo] A}-&= Hemolysin 3| wM+S 244

T=



80

|/
J

K

2

30000 5000 3000 | 2000|1500 1000 500

Hemolysin 9§ 71&A

- 1 2 3 4 5 6 7
Al A S
(500x)  (1000x)  (1500x)  (2000x)  (3000x)  (5000x)  (10000x)
0.DX

ZF A8 e 0.DA %100
0.145 (Target O.D)

Il
ofo
i)
oxl
k1
X

o ke TR A 9] plateau A2 1:10008f A A1 ZH1000E Al A D2 ad7d2] do] YER)
o & Al AH&E hemolysin 3|Aul= 2596 Kok v ZFgk v AR&(SF 750))

Hemolytic sensitized cell #| ZH
Titration¥ hemolysin (1:100) stocks 7FAaL AH7]9 800x= 3]A5}od
9] 2% sheep RBCE H7tshe] d24FolA 3087 1423 & A}
GiErtt Esto] £

oo ol

& Hemolysin® A7t5AH L IA 834 oy JriEsAe] Ald AAE 8¢
A4l Al hemolysin® 2] A vl<=7}F 5008 o]t U Al o= A&3l#] Zar 97} =

oAl g AL



3. Titration of Complement (BA g7} =A)

o 3sete] A EA FH] (1:400, 1:500, 1:600)
LA A 0.2me+3] 4 9 1.8m¢ (1:109 3]4)

= 3] A41(1:1081) ¢ 0.2m0+3] 4] ) 9.8me(1:5008H)

= 1:5000) S4B A= HAT WAad 208 WA F AR
&7
ot B3 : - ; ! . ’
S HA () 0.6 0.7 0.8 0.9 1.0 1.1
Buffer (ml) 0.6 0.5 0.4 0.3 0.2 0.1
H.S (ml) 0.8 0.8 0.8 0.8 0.8 0.8
o Gently mixing
o Incubated in a water bath of 37°C for 30minutes(15%oll 3 ¥ H% 4Joj%)

08 72 =

cold AN 2mE Z+7t9]

Al ol H7Eske] 3,000rpmell A 57k

=
AAsE g A5 A9 100uE ELISA reader 540mm filteroll 5 O.DX & =4 gt}
o Rk 7} Al 0D FAE SAHS oo w2 wet Altste] &=
JYPEE a9 v 50% S EUC' Hy ol dldsts BAle s55 24
ZF A3 0.DA x 100 }
2t N @Y ] _ g85c 4
0.145 (Target O.D)
% XA 2L hemolysin &7F AFFA] HWFEA] target O.D2] Fto] L 2Ho=

Yol Aok 3.

Calculation of the % of hemolysis in complement titration

Dose fo Complement 0D % Hemolysis (Y) Y/(100-Y)
0.6 0.05 34 34/66 = 0.52
0.7 0.06 41 41/59 = 0.70
0.8 0.07 49 49/51 = 0.96
0.9 0.08 5] 55/45 = 122
1.0 0.10 71 71/29 = 2.45
1.1 0.11 76 76/24 = 317




B off 2 fm

0.4

0.1

0.1 0.4 0.6 0.8 1 1.41.61.82 4 6 8

y(100-y)

50% 48& do7l= RAY7t 54 (1CHs)
% 55C'Hyel A (2 Agel AL8EE nalel 54
- A& = 2 gy EoA sAE BA(1:400)90 4 1C'Hel O.DA7F 0.760] A,
55C Hzp Ewlel7}?
BN EELE nAe e} 34x)
5.5C’Hs 04

160
X = = 38
4.18

- 3 HA Zu BER RAYAS B X ste] ARE-EE 55C Hyo] ®

4. BAZFE e Al =

Wz 9z 23 vl g | wa | FA 26 aw
1 |Ag anticomplementary 025 | 025 | .025 .05
2 |Ag—hemolysin—hemolytic .05 .025 .05
3 |C" 55(C'Hsp) units .05 025 .05
4 |C" 2.775(C'Hsp) units 05 025) | .05 +/-
5 |C" 2.75(C'Hsp) units w/Ag | .025 | .025 | (.025) | .05 +/=
6 |Hemolysin—-hemolytic 075 .05 4
7 |Saline-hemolytic 10 .025 4
8 |C'~hemolytic 075 025 025 4
9 |Ag-hemolytic 075 .025 .025 4




<9  Dourine

SA2stHY  Fluorescent Antibody Test

ol NVSL
1. &H4]
7t ¥ RyE dang FdEol=g Aol 30-4583 Fo &x7F &g
Al AxHEE St
o lot sy &8 AR 5 Sfol=o] #d HE S5 test sheetoll 2olEtt
o A 54 g8 S dlF5A7]L test sheetoll lot numberE 7] =3k}

2. 38xy 2 J1A3dA A
7V dE A 7hAdE AL 1% Goat serum= A 7Fgk 1X IFA PBS buffer (Iml Goat
serum/100m¢{PBS) & o} o} Zo] 3 A3t}

(42 H]

a. Working dilution 1:10
b. 1:10°14 1:800. =2 3413k th5, WA 3] sto] 1:12807h4] 3] 4] gkt
(5, 1:80 — 1:160 — 1:320 — 1:640 — 1:1280)

[t g 4]

a. Working dilution 1:10
b. 713 A S 1:807FA] 8] At} (cf. & TolZ2EZet=r S 1:160)

. 7FaE A 9] accession/LD. numberE &4 3] test sheetol] 7]Y&] =t}

A setol= F1)
doew Felzetolme] vl A4S @AY, 459 HE i
o, olu] Wr=A] Eebol o] Hojo] mukEl WMol v

A 001me (10uh) S Z2re] Abzbe oo "ojrmgt) test sheetoll patterns



. Egel=E Wo| ©x] oA 3 & HF& %‘E‘ﬂoﬂ Hal 37Tl A 3027 v gt
1X IFA PBS (without goat serum)® Z}2}

O e Bz shopd "l AR
gh, A A H ) SgtolE HlWS ©
np, Sl =& FHA 308 &9k 37TCAA

,ﬂL

=3
Fx=d 7PEA BLu

A2A 7 AY, o Eeolol i W Fut,

il

N

5. Fluorescein Labeled (FITC) Affinity Purified Antibody < W]
7F. WA aro) A fluorescein labeled (FITC) affinity purified antibodyS 7 Wit}

L}, FITC affinity purified antibodyE 1X IFA PBS buffer® 1:100.% 3|43k

1:802.%2 3|4 3%tt}. ; Equine FITC antibody 1:80 dilution
(cf. Bovine FITC antibody 1:200 dilution)

6. FZ v ¥ - Labeling Step
7}. FITC affinity purified antibodyE 10u0% &efo]=9] 7} Y| EZF ko] "Hojrugt}
L. Eefol=g dlo] 22 @A g F F& Al a1 37TolA] 301t vt
t}. 1X IFA PBS (without goat serum)® Z}Z} 1082 2-33] A% 3t} wheF 4w}
o g Hax stoid da AES @GS A1Z ¢ 9ok

o

gh. gle s Adk 37Ce Wikl 3023t AEAZIAY, doj=eolol s

Ahgste] wrel

7. IFA &£3°l= #
7F. E8hol =) <k
t. X10, X10091 2] &



olVZ2t=ulY  Anaplasmosis

M- AT E2AHA Agent Identification
Wright—-Giemsa Stain

1. A5 2 A ¢
1) Wright-Giemsa Solution

- Powdered commercial Wright stain 61.85g
- Powdered commercial Giemsa stain 6.87¢g

- Glycerin 620ml

- Absolute methyl alcohol 20ml

2) Wright-Giemsa stain buffer solution

- Potassium phosphate monobasic (KH>PO,; M.W.=136.09) 5.418¢g

- Sodium phosphate dibasic 12-hydrate 4515g
(NaoHPO,, 12H.O, M.W.= 358.16)

- D.W. upto 12ml

3) Materials
- 1x3 inch microscope slide

- Container

2) PowderE °F4d o Y1l glycering ¥ A% Y3l Zolx Methyl alcoholE A%
Folx Z Zo|HA A4 ®lAe] Her

3) WwEo 7 Wright-Giemsa SolutionS Z &£3%3te] Wokiol] 3-671YE As5A7
29 /\P Elg=

3. AAEH
N
N

1) gt 3 Sgol=gFegtAE F7] FTo 504 Zdh
2) A= 3 SElol=FEtA~E 3-557F absolute Methanolol] 124 A] 71t}



3)

5)

6)
7)
8)

A2oA Edtol=aegtas $ds T
A

4) DW= Wright-Giemsa Solutiong 3

olgfsl 2ol AL Ert,

2 FERE
T 163
o 16+
A4 40%
o 30%

A T puffer solutiono] 12-15WH &3k}
(dipping time : 1%)
ZHTol 12-159H "~

Gefo] =2 ee)

ek n 73 4004,

s
1,0

o} (dipping time : 1%):2

& AZE 871% AAT F

oovi&= d+ W 7AE=



olVZ2t=ulY  Anaplasmosis

U

SHCUHTEAHAI Agent |dentification
Giemsa Stain, modified

—_

B " A
1) Giemsa Stain (Sigma-Aldrich, Procedure No. GS-10)
- Giemsa Stain, modified, 0.4% w/w, in a buffered methanol solution,
pH 6.9, with stabilizers
2) Materials
- 1x3 inch microscope slide

- Container

2. AAEH
1) Standard Giemsa
O A= g Sdtol=E &7 Fo Tyt
@ &gol=E 5-7TH7F absolute Methanololl 317 A] 71t}

@ Egol=s F7] T =t
@ Giemsa staine =852 1208 3F 890w 156087 9 A 3hu},
T EH g A AT
s 165
a 168
Ab 40%
& 30%
O FHF=E dxsio
® Edel=s 7] o 2 &, Fgdn o d Y VAT es #EIY

e
et
i
A
o
[

o

[

it

rlo ok

X,

0{

2
)

e

_ﬂ

@ TFFol 2-4%3 £
@ FTHTZE A2t
© £geol=s 7] To 2 &, Fgdn o d Y VAT #EIY



olVZ2t=ulY  Anaplasmosis

AHAH  CcELISA Test
Oj= VMRD

* 7|EF 57tE 2 488 TTIIE ME7ts

fol

1. AAMEH

DAY A kitgE vg A2(18-26T)e A=

2) undiluted serum sample 7040 plate® ¥

3) serum 50u0E Anaplasma Antigen—Coated plate=

4) wash solution® & 2 A # 3l

5) 343t Antibody-Peroxidase conjugate(conjugate diluting buffer= 100u] 3]4)E
50 ZF welloll 538 & Ao A 208 7F HEg A7l

6) wash solution® 2 4% A F 3k},

7) substrate solutions 500 BEF3Far  2087F Ao A "k ZIth ojuf ZAFGA S
&l o] 7 aol Frh

8) stop solutionS 50uL% welle]l ¥ il plateE A% EE50] 4Joj&

9) 3% 650mmel A OD#tS ol &=

o,

T
R
Eis

S

2. 2% +84
o Negative control® OD it gko] 0.4072.100]ofoF gk},
o Positive control?] inhibition %7} WF=A] 30% o] 4Fo]ofof Fhl,
o Calculation of % inhibition (%]) :
100-[(Sample OD x 1000 / (Mean Negative Control OD)]

3. 2% @5
o Negative : inhibition % < 30%
o Positive : inhibition % > 30%



olUZ2}2vMY  Anaplasmosis

SA2HAYH Anaplasma marginale Antibody Test kit
225 SVANOVA
* 7|Ef S{7tEt2 M RUE FICHF|E ALE7ts

7E A" A kit A kS Aol A g AT

v g4 A/ dExRTy AZE @A (PBS-Tween Buffer® 408 34)&
ko] ' H plated] welloll 10004 HF3kc),

. 37ColA 307+ HE-&-A| 71t}

PBS-Tween BufferZ 43] A4 st}

v}l ConjugateE 100u0% 5 3 37Co|A 30%7F Wk-S-A] 71T}

Hl. PBS-Tween Buffer® 43] A 3t}

Ab. TMB-substrate 1002 5 & A
] gk}

o}. Stop solutiong 100p0% 3k},

Z}. ELISA reader”] 405nmellAl ZA3&E ¢l &

L

2ol 3023F WESAIZITE ofu] A AL

2. 279 784
o Calculation of Percent Positivity(PP) :
PP = (Sample OD / Positive Control OD)x100
© OD positive control - > 0.9 = 2.3

o PP Negative control <20

3. 2% 35
o Negative : PP < 25
o Positive : PP = 25



ol }Z e} =nuly Anaplasmosis

BHZEES Complement Fixation Test
ol = NVSL

A 3t - o
2490 19704 FUFARS o] Aoyl WAL 2uH B 2 oA &S0l
o] spth Wz 19 AN Lol dojupx] o mA7 o}

A. Stock MgCly(1M), CaCly (0.3M)-8& 4

o Magnesium chloride, hexahydrate (MgCl,, 6H,O) 20.33g &=+
o Magnesium chloride, monohydrate (MgCl,, H,O) 9.5¢g

o Calcium chloride, dihydrate (CaCl,, 2H-O) 441g T+
o Calcium chloride, monohydrate (CaCl,, H-O) 3.7g

o D.W. 100me

~ A7) AR DW. 100mee] 9 £8A 718 0.25m ZE 2 o Fsle] WA R
St A ALE-ghT}

B. Barbital sodium stock solution

o Sodium chloride (NaCl) g  42.5¢g

o0 Sodium 5.5~diethyl barbiturate 3.75g 1.875g
(Barbital sodium, CsH;1N2OsNa)

o D.W. 1400m¢ 700me

C. Barbital stock solution
o 5.5~diethyl barbituric aicd 5.75g 2.875g
(Barbital CgHi2N203)
o D.W. 500m¢  250me



Barbital stock solution(C. &%) DWE 7} A7
(Magnetic stirrerE AF&)

- =AE DW.O €438 &AL A,

- AL A P T3 AR

D. Concentrated barbital buffer solution (CBBS)

o B.9] stock solution 1400ml(700ml)ol C.2] stock solution 500ml(250ml)ES &

Fiasy
o 7] A9 stock &% 5m(25ml) H7hskel &gt
o AA £l 2,000m(1,000n)0] HEE EH4FE WoR
o g sto] WYAFael wyk

E. BBS working solution
o 47| D.¢] CBBS&9 1 volume®l cold D.W. 4 volume2 &33%
(1142 3|2 = 5x 3]4)
o Hx B|AgNS Yo B (848 HL vjd THEo AL
o bHx 3|Agdo] pHe= 7.3~74
¥ bx s|A A2 DW. Hupe Hard 0.04%9] gelatin £ o] &
Hog HiHol U

~—

g
i i}
e
2
)
U
id

% CFTY] working solution®] H%tst AxWHS F3517] st W

= 443t¥ Veronal Buffer (ID.vet, Product Code : VB) #A|¥S AF-&31H
obF 44 CFT &4 ﬂ&‘: T

= A% lbottled]l SFF 1ILE H7tste] fds &3)A]71 & AF&3ht)

= ZF4d Mg A 2-8TAA 2L 7F AH LTS

%‘l—



2. Collection and Storage of Sheep blood(HAI T+ AP & HE)

Alsever’s solution

o Glucose (CsHgOg)

o Sodium chloride (NaCl)

o Trisodium citrate, dihydrate(NasCgH7.2H20)

o Citric acid (CgHgO7)

o D.W or DDW

o 7t glol &7l Aok

U

115C el A 2037F

3. Washing the Sheep RBC (%3 A 3F)

Bt e 0.25m ZHE o3gh $ YA

b

20.bg
4.2¢g
8.0g
0.6g
1000m¢

oA HystHAM AbE-

o "W alsever's £ 30mlS 50ml YA ol e (3~47] FH])

o WIFPAL ¥t Mo AHste] FA alsever's &3 EFFae] o} F HHF
e s WA B #(Alsever's £ 30ml+H %3 o 15-20ml)

o Alsever's &3 38 AR e A] WaofA] 54U o] AHAF (H
T3 A) AFE-gtth

O
td
%
&
é
o
>~
Rl
ofo
ol
ol
£
o> F
I\

r}01 _l%

o(TTJﬁ%ﬁ%%VHW% = ohy
o AF N7 buffy coatd & AA T
o TH CFT 84&g drlstel &3

% 33 A4 Fol=

ol 4ml
DA T AFR)EF] CFT 84898 A 3=(9~10ml) #71ske] &8s

3} buffy coats <

AL, e 2ol o4

A=A 3~ 5 (Rl=

Al 15mé

A Az

3,000rpmell A 5E3F 44 - 44 23]

% 3,000rpmeol| Al 57+ 94l - 33
A= odlo] REHor 83 A= 1= vE L 2 batch

T oAl A ste] AFEEE (alsever's £ HA)

o A= o W huffy coatZ=<S A7

o CFT 3|AgdS Ao 1omA AE H7lste] =z &3t

o A&l 1,000g014 1057+ 9a%e] A7 &

o FHd ffji:rLe ARg3te] 2% RBC #F 4 & A=

75 = RBCO| Frdf Ax)

/\

R

ol

ass



4. Standardization of the RBC Suspension (E=8F A %)

[99 1] Routine preparation (¥ 8z ¢l HHH)

o RBC 33] A2 3 1,000go14 103 f4l&e2] 3t ¥ RBC 1meoll CFT 341
49neE 3 7FehE 22 RBC -frefe] .
= 713 4% 2% RBC S5 A%

[ 2] &3 Wy
o RBC®] 33 A& % 1,000gelA 1023 ¥4 sto] Hdd RBCo o] dnidA &
7] gkt
o 3]X NS AFE3}e] packed cell 2] 30Mi = 3] NS FHIbsle] FalF 34 g
o ELISA reader®] A& A v+
o zk2 Hof A7]o] s]Agol 1mi(300x0)9] D.W Imb(2.7m0) S X 71ste] &4 sit,
(1:10 8]14)
o 96well LUAH(HA)ulolazEFHolEe Fo = 871 well(duplicate)oll ZF7F 100440
L
o ELISA reader 540nm ZE{olA O.DAE A3t 1671 welle] Hit O.DAE Ak
(Target O.D+= 0.115) = 0.140~0.150
o ek 1670 welle] O.D Hitgko] 0.145 Bl o v F2d o Aste] &9
HET g4 v55 dolyl
0.0 HF(167) well) x RBC Ff 4o F&
0.115

% THeF O.D9 Hrzk(167] well)o] 0.255%1 3L, RBC HH(30u) 3 H ) 8o
60mleld CFT g dS drlt H7ksbd 0D 4%7} 0.1457} ¥+ sheep RBCE]

o
TEE e T IR

- 87YE 4% H4%E

0.255%60 15.30
= ——————— =10552ml
0.145 0.145
471 RBC H-r 9 60me+3]A1 <} 4552m0E H7tete] gAstd Aghgk 29 RBC

o sl 4T Ht



5. Dilution of the Hemolysin (3] 2 &to]al 3] Al)
(1:100 Stock &<, W& ite] Hi)

o Hemolysin ¥ Iml+ 3248 99mé (1:100 stock £<) ~ Iml¥ oA =2 A
ol EF38te] Ws R T
AFAHE 1 2 3 4 5 6 7
stock hemolysin
(1:1001H) 1md Iml
1:1000 hemolysi Ao | A | A d A2 (A Hod | A E A2
' emoysi |- A 2me | A 1ne | A 1nt | A 1t | A 1t
3 A4 oA 4mf oml Iml Iml 2ml 4mf ol
Hemolysin
Az 54 w2 500 | 1,000 1,500 2,000 3,000 5,000 10,000
% 1:100 stock hemolysin dilution
VBD 99m¢ + 50% glycerinized hemolysin 1mf
J
Im# Atsto] Weae] ®Hab
6. Titration of the Hemolysin (32 &o]4l H71&4)
APHHE 1 2 3 4 5 6 7
(500%) 1(1000x) | (1500x) | (2000%) | (3000x) | (5000x) | (10000x)
ERT
Hemolysin 1.5 1.5 1.5 1.5 1.5 1.5 1.5
(mf)
3% Sheep RBC| ) 5 |5 15 15 15 15 15
()

O gently agitating

o 37CelA 103t 7

Z}

=

GE et ofsHAl &

1

ol

)

% 1:250M) 3AE H A FH = AR A 02ml+3] A A 1.8ml(1:10)

= AN 72m0 + 1:10 A XA 0.3m0(1:250H A 3] A )< H A8 2027+ Y
AFE-(2A1ZF oW AFE), 1:200 2 1:300%

5 70~80% A= &4

ko3
T

¥ S RA A4 &

=H

RS
KN
=

2

o

B

1
Aosle Foz 3N ste] AHg

o2



(A HA oe] Bxe] Adoz AAF ol ).

= 200, 250, 300x 3]Alslo] ofz] HAT AA|sle] RA T= AA
ANdEH S
(15m¢ LA : 2 3 ! ) 6 7
Buffer (ml) 0.8 0.8 0.8 0.8 0.8 0.8 0.8
S| HA (ml)
G 5% 34 0.4 04 0.4 0.4 04 0.4 0.4
Shake the rack for mixing
Hemolysin-RBC
849 (n) 0.8 0.8 0.8 0.8 0.8 0.8 0.8
O throughly mix
o 37C FF=xoA] 3083 722 (P 15232 gently shakingdhH Al 7H2h

)



—~

S Ml oX 1t ofo

~

80

60

50

40

A

308 24 F cold 349 2m0E 7k Al Aha
3,000rpmoll A 5&7F A4l (&3 <k | RBCE H:)e § AF e 100utE ELI
SA reader®] 540mm filterol /] O.DE =
719l AW 0D FAE ZHske] okl Bl oA Ay §FARE Lo
gzl ®Alsk] AE AAZH
Zt g 0.DA x 100
0.145 (Target O.D)

AAdH Aol oAzt 2 AP AFE-=E Hemolysin 3] 2] vl

Iy

it
it
oX,

X X
/ X X
></ /
X
X /
/
10000 5000 3000 | 2000 | 1500 1000 500

Hemolysin §71&3

1 2 3 4 5 6 7
(500x)  (1000x)  (1500x)  (2000%)  (3000x)  (5000x)  (10000x)

ZF AEd#e] 0.DX]x100

0.145 (Target O.D)




(@]

%o ol plateau A2 1:10008] ol A1 Al ZH1000H] o] A L 2} 48] Ado] o
)

Aol AF&-2 hemolysin 3| A8l 25% Hoh o] ZFsh vl ARE(eF 7504)).

U

(@]

Hemolytic sensitized cell A 2=
Titration® hemolysin (1:100) stockS 7} 43719 800x=Z 3| 4sle] 572
2% sheep RBCE H7}eto &FzxoA 3087 72 & AL
GErtt E3tste] Foh
& Hemolysin® J7F&542 24 T84 Fou J7H549 Al AAVE 29 &
o A4kl A hemolysin®] &A1 vl =7} 5008 o] 5 H Aol += 97 =
de oAl & A

7. Titration of Complement (R A Y7} =4)
o 3sete] 3AMHEA FH] (1:400, 1:500, 1:600)
LA A 0.2me+3]4 9 1.8m¢ (1:109 3] 4)
= 3] A(1:1081) < 0.2ml+3] A <} 9.8ml(1:500%H)
= 1:5008) M HEAE Has Wi 20 HE & A&

-

ANEaANs
(15m LA ! 2 3 ! 3 6
A EA (ml) 0.6 0.7 0.8 0.9 1.0 1.1
Buffer (mf) 0.6 05 0.4 03 02 0.1
HS (ml) 0.8 0.8 0.8 0.8 0.8 0.8

o Gently mixing

o Incubated in a water bath of 37°C for 30minutes(15%°] 3 ¥ Hx o]F)

o 30% #2 F cold A A 2mE ZF7be] Alg o FH7Fste] 3,000rpmell Al 5 7E
QA 3 e A= Ao 100uE ELISA reader 540mm filterol A O.DXE =743k

ok 7z} A& OD FXE =A35}4 E‘r 4 T Ao wep ALlste] & AR
= HAY s5E 4

o2




% B A 2 hemolysin &7} AFFA] HF=A] target O.DQ] gho] £ XA o2 UF
#oF &,

Calculation of the % of hemolysis in complement titration

Dose fo Complement 0.D % Hemolysis (Y) Y/(100-Y)
0.6 0.05 34 34/66 = 0.52
0.7 0.06 41 41/59 = 0.70
0.8 0.07 49 49/51 = 0.96
0.9 0.08 55 55/45 = 122
1.0 0.10 71 71/29 = 245
1.1 0.11 76 76/24 = 3.17

M1 off 2

0.4

0.1

0.1 0.4 0.6 0.81 1.41.61.82 4 6 8

y(100-y)

50% $8e Aot mAAT 24 (1CHs)
# 55CHy® AN (2 Algel AgHE mAel 84
- A% EE 9 Az s4E BA(1:400091 4 1C'He] 0.DA7} 076012
o, 55C Hy Arkel 712
BA9 g7} 845 1A9 47} 54(x)
5.5C'Hs 0.4

160
X = - 38
4.18

- 54 =X ¥al BEE HAYNS 38ulE 5] ske] ARE-SH 55C Hyol Hrh




8. Antigen (3%)

O

O

HAE e WY wEo] AL g,

- R
AL wEA Az B HAZ GAEUZ Ao D@ du gaste] Al
3 3.

9. Inactivation of Sera (823 H] % 3})
o Geszold wr AFWMOIHN(FY BE ThE tapem F3) 58T 30% Fet v

5 3}

(Hl=st= wteA] S[Aehx] o APAA gk Hlgsh AX] & o SAste] A

L

o £ & A)

o Anti-complementary activity (ACA)

D "A ol AFAHel ACAT A& « DA ol ol5ke] w3y
@ AFe] Bd A ACA & RAL 1HANRe Fo] AL (8000gx5H)



10. Main Test (¥4 38)
[¥ 1] Routine preparation (Q¥FZ Q1 =)

A FA/= dE=T plate
o HlEst Adt P/ B8 E FHlEE (dxat @3 XA
o YA/ UET A titration ZEOEE 4|k}
o CFT 3X&d Bus %EJ]O]EJ A,
o Al wellol ¥4t = 2540
o Bl wellol &4d)
o 31X antigen 25l

F o)l 4@,
F ol 4@t}

ML Mo

- =
TR
- =
TR

: B%ﬂ A well(A1-12, B1-12)¢] #F3kt}.

BE A well(Al-12, B1-12)l] 5
i
i

o 34 ¥ complement 25ulE A, BE€ A well(A1-12, B1-12)°] #F3+t},

B. Complement control plate
o CFT 8489 25uE G10-12, H10-12 wellell &3k},
o 3 X% complement 25105 G9-10, HI-10 wellol] #F3+c},
o T WA well(G10, HI0)oIAF-H o]l 5|2 gt
o CFT 8489 25uE A well(G9-12, H9-12 )l &3+t

<U¥A/S&A HWET & Complement Control plate layout>

1 2 3 4 5 6 7 8 9 10 11 12
1/4 1/8 | 1/16 | 1/32 | 1/64 | 118 VB | 12 | 14 | 12,08 | 14,096 | 1/8,12
P.S
N.S

I==2N - I Ie> BN o> B I =1 I e B B o~ B =g

Complement control

C. A+ A plate
o HlE3} Aelet FAFEAHS CFT 34 godoz 5 343
o #AA A titration ZH]EE FH| 3t}
o CFT g4 &d 25uE A wellol] 53+,
o HAAAH 25uE AT welloll 53}




N
e
i)

A
N -
ot
v}

5] X ¥ antigen 2505 A wellol] &

S
5] X ¥ complement 25u05 A well©l

M)

o o
lot o

<AAE A plate layout>

1 2 3 4 5 6 7 8 9 10 11 12
ARl | A89

AgE2 | AE10

A®3

AlE4

A 85

256

A®7

[==TN I -> I B> B B oo B I == B e I I =~ I >

AE8

D. ZE0|EE 37Tl A 1417 vF$-A 71t} (gently shaking)

E. Haemolytic system =1 ¢ kS mbx]7] 208 A0 2% RBCSF o] HA3A

Hemolysing 41 & 102 7+ 7+2F Aj7it}

F. Haemolytic system 50u0S A welld] 253 & 37ColA 4587F wr& A7t
(gently shaking)

G. EHUEE 1840g 4% dATd F 43

i

=g,

)



[ 2] End-point titration :

AN FHARE RolE BS AN

AedE 1 2 3 4 5 6 7 8
(96 well)
Diluti Hlpet 12 1:4 18 116 132 164 1128
11ution @ %] . A/ C . . . . .
Serum (i) 30
R
Buffer (1) 25 25 25 25 25 25 25
Dilute (1) 25 25 25 25 25 25 25 25WY
Buffer (1) 25
Antigen
25 25 25 25 25
(140)
Complement 25 25 25 25 25 25
o Plate= 93 Aoz %o < F
o 29 187} Shaking
o incubate at 37°C 1A|ZF v ok
o HiY¥S wpx]7] 208 Ao 2%RBCS T2
2454 H Hemolysin 42 ¥ 108 7
A2t ALg-
H.S. 50 50 50 50 50 50 50

o incubate at 37C 45%

o 2040l g1 Shaking

o 4T oA 34AZF AR EE 1840g 48 A &
=



11. RAZAZ TS gk A oF =z

EE iz 23 VBD | ®9 | uA | F | 28 | 2w
1 |Ag anticomplementary 025 | .025 | .025 .05 0
2 |Ag-hemolysin-hemolytic .05 025 .05 4
3 |C" 5.5(C'Hsp) units .05 .025 .05 0
4 |C" 2.75(C’'Hsp) units .05 (.025) | .05 +/-
5 |C" 2.75(C’'Hsp) units w/Ag | .025 | .025 | (.025) .05 +/-
6 |Hemolysin-hemolytic 075 .05 4
7 |Saline-hemolytic 10 025 4
8 |C’-hemolytic 075 .025 .025 4
9 |Ag-hemolytic 075 | .025 025 4

12. #A7|=
Percent Hemolysis 4 = 4 3
0% 4+ K
25% 3+ o4l
50% 2+ o)Al
75% 1+ 9] A
Few cells remaining Trace =73
100% 7 7




olVZ2t=ulY  Anaplasmosis

ot

0[0

&t  Card Agglutination Test
ol NVSL

N

9

O N o O W

L W&arel BE T AArEdS 7Ale] A2l 307141t A
‘ﬂé

A}%é}ﬂ # o BSF(Blvme serum factor) =
5

BAA(Buffered Anaplasma Antigen) 15@@(?2 )& ‘3% | Aolx] PrE "Wojrmyr}

AAE A S Capillary 2 300 "ot}

A 7HAE HedE 2 4o o dAdd HAAE=F skt
Rocking machine°l] ¢lo] 4837+ &&=

=] 27331 tEE 5o #E

A A7

e sl

L s
CFAA S, G B8, o ET @3S T oE AL

% BSF A=W

BSF 3 vialS D.W 4.0mlol] & &3] A

~Y
ot
-
N
ok
=2
ol
rir
v



vl A|o}Y  Babesiosis

SA2stHY  Fluorescent Antibody Test
o= NVSL

2. 383 2 HHEH 34
7F dE A3 A EH S 1% Goat serumE 718 1X IFA PBS buffer (1m¢ Goat

serum/100m{PBS) 2 o}zl e} 7Fo] 3]sy,

(3]

a. Working dilution 1:10

b. 1:10°1 4] 1:800.2 31X th5, @A gA st 1:1280744] 3] A gk},
(&, 1:80 — 1:160 — 1:320 — 1:640 — 1:1280)

Ha €]

a. Working dilution 1:10

b. 7FHEH S 1:807hA Ak}, (cf. & Fo]2Feh=vH 2 1:160)

v 7t E A 9] accession/I.D. numberE 3213 test sheetoll 7] s &=t}

7b de=d Fegdtol=o] WyFol® AgE S 1Y, 459 S et
o olm WE=EA] Sfo]l=o] dofo] =y wWo)] ¥

I I1

A 001me (10uh) S Z2re] Abzbe oo "ojrmgt) test sheetoll patterns



CEoo|=E Yol @1 A 3 5, FaHl| ¥ 37TCelA 307 vl kgt

. 1X IFA PBS (without goat serum)® Z}Z} 104 2-33] A # 3t} whef A=
= O Wy Rauzk gud "a Aks ESAE ¢ v

gh, wpAws A & Eetols SIS 52 FxREd MHA Fah

nl, Sdfo]l =2 HA 308 B9k 37ColA AFXAI ALY, dojsgtolol 2 weFE)

RUp

i

5. Fluorescein Labeled (FITC) Affinity Purified Antibody < W]
7F. WA aro) A fluorescein labeled (FITC) affinity purified antibodyS 7 Wit}
L}, FITC affinity purified antibodyE 1X IFA PBS buffer® 1:100.% 3|43 &
1:802.%2 3|4 3%tt}. ; Equine FITC antibody 1:80 dilution
(cf. Bovine FITC antibody 1:200 dilution)
ot A E IS & =33 3 10-30x02] Evans Blue Counterstain (Sigma)<S &
312419 FITC affinity antlbodyoﬂ Yol vt wE5o] Fu}

6. FZ v ¥ - Labeling Step
7}. FITC affinity purified antibodyE 1002 &2fo]=9] 7z} Y| EZ7F Qte] "ojr=
L Eefol=E Yol g2 A g F F&EAM | ¥ 37Tl A 3027t vl
t}. 1X IFA PBS (without goat serum)® 2Z+z} 1084 2-33] A gtc}. wh
T 9 9w Bz o dx AIZES 9E5A1Z S dTh
gt s e 2pdg 37T widrIel A 307 AERATIAL, ol =golol &
Ab-g-3to] Ee F T

.
o},

EEs

ol r_ﬂi

=
il

m\U

7. IFA €39°l=
7. zeolErt o AzEAEA BT,

. 5% IFA PBS (without goat serum)®t glycerolS& &33le] 50% glycerol
bufferE "rEo] X10, X1008) o] FFdAnFd o=z 7 sk},



vl A|o}Y  Babesiosis

SA2StHY Babesia bigemina IFA 1gG Antibody Kit
0|3 FULLER

* 7|Et o7t 2 JYUE TEHIIE MEIS

A H

7 AE A kitgE vE A-18-261)el AdlE=th

U /5 dxza 83 2 b E A S PBS buffer® of e} o] 8|4
o Y= &4 : 1:80 & F7F 34 (1:320-1:1,280)
o gAdET d4, 7HHEA 1 1:80

o g4 E g 10uE ol Z'EE &2tol=29] ZF wello 3}, test sheetoll
AAE & 7153 Fo.

2t S| =8 Fa Wl Wil 37TeA 303 wlsit.

nl, £glo]==2 PBSE 33] A F 3o

v}, Conjugate 1 drop(10u)S &eFo]=2] Z} wellol] &3t}

Ab Eetol=E Yol g1 A 3§ FE AWl ¥ 37Tl A 3027t vkttt

ol. £&}o]== PBSE 33] A F 3}

Z}. Mounting medium< 3-4 drops @ojdl & A ZFgA2E Y 400x9 &%
AnjF o2 7 skt

NI

7+ 9 A& ol appple-green inclusion bodies7} #&=™ ko w A )

<Babesia bigemina>



Bl Ao} Babesiosis

SA2HAYH Babesia bigemina Antibody test kit
A Q5 SVANOVA
* 7|Ef S{7tEt2 M RUE FICHF|E ALE7ts

o

1. A
7F AE A kitdl AleRS Ao A-5A1 T
. s e /e dxza s AE F3(PBS-Tween Buffer® 400 3]4)&
F8 9 plate®] welld] 1004 B33t}
t} 37°Cel A 30%7F v A 71Tt
2}, PBS-Tween Buffer®2 43] Al Z gt

ul. Conjugates 100ul¥ &5 % 37ColA 303 HES-A] 71T}

Hl. PBS-Tween BufferZ 43] A4 st}

Ab. TMB-substrate 100u0? w5 & AoA] 303 vHS-A]ZIth oju 2A}
¥ g},

A}, Stop solutions 100402 53},

o}. ELISA reader”] 405nmeolA A2 ¢+

2. 279 784
o Calculation of Percent Positivity(PP) :
PP = (Sample OD / Positive Control OD)x100
© OD positive control -+ > 1.0 = 2.3
O PP Negative control - < 20

3. 2% #=
o Negative : PP < 25
o Doubtful : PP 26 - 39
o Positive : PP = 40



Bl A|o}Y  Babesiosis

U

SHC AT = AHA Agent Identification
Wright-Giemsa Stain

1.

w

Az D Ao
1) Wright-Giemsa Solution
- Powdered commercial Wright stain 61.8bg
- Powdered commercial Giemsa stain 6.87¢g
- Glycerin 620ml
- Absolute methyl alcohol 20me

2) Wright-Giemsa stain buffer solution
- Potassium phosphate monobasic (KH.PO,;, M.W.=136.09) 5.418g

- Sodium phosphate dibasic 12-hydrate 4515g
(Na-HPO,, 12H,O, M.W.= 358.16)
- D.W. upto 12ml

3) Materials
- 1x3 inch microscope slide

- Container

Aol Az

1) Ags] FAS A7

il
DX
ol

2) PowderES °F4d o Yl glycering ¥ A% ¥ il ZtolA Methyl alcohol
Folx b molHA A4 v Tt

3) W= Wright-Giemsa SolutionS # &3%3te] Wkiol 3-67HYE A5A17
ohgofl ARE-ghr

« commercial Wright-Giemsa Solution Mixture(cat.no. 938016)2 AHE & % 9L

oo it

A

) A 3t SgoleFenE F7] T EEojA Zdt)

2) dded 3 SHgol=FEtaE 3-58-7F absolute Methanololl 37 A] 71t}
3) A2 A Egol=adaE gHs] T



4) DW= Wright-Giemsa Solutions 2 43slo] 10%9] &dS TE O sEEHE

5)

6)
7)

8)

olel o o] PAAZE Erl,

o =

>

N A 7F

) T

=)
p—
D
Mo

B>
>
L

>
™|
S
e

[e)

[e3

w
(e}
i

A T puffer solutiono] 12-15W &3k}
(dipping time : 1%)

ol 12-156"W Y23t (dipping time @ 1%): 23] W&
=

<
Gejolngelae SWe A= 2718 AAR F Besty AnZaaz 4

at

o:d r-lo

G 7 4000, 1,000M &= A7 ol 71AFS #EIA



vl A|o}Y  Babesiosis

U

SHCUHTEAHAI Agent |dentification
Giemsa Stain, modified

1. A ® Ao
1) Giemsa Stain (Sigma-Aldrich, Procedure No. GS-10)
- Giemsa Stain, modified, 0.4% w/w, in a buffered methanol solution,
pH 6.9, with stabilizers
2) Materials
- 1x3 inch microscope slide

- Container

2. AAEH
1) Standard Giemsa
O A= g Sdtol=E &7 Fo Tyt
@ &gol=E 5-7TH7F absolute Methanololl 317 A] 71t}

@ Egol=s F7] T =t
@ Giemsa staine =852 1208 3F 890w 156087 9 A 3hu},
T EH g A AT
s 165
a 168
Ab 40%
& 30%
O FHF=E dxsio
® Edel=s 7] o 2 &, Fgdn o d Y VAT es #EIY

e
et
"FI
A
o
[

o

Iy

it

rlo ok

X,

0{

2
3

r

_ﬂ

@ TFFol 2-4%3 £
@ FTHTZE A2t
© £geol=s 7] To 2 &, Fgdn o d Y VAT #EIY



Hpx o1 (Babesiosis)

201X =& Agent Identification (PCR)
WOAH
* J7|Ef ARE FIEF|E AEIs

1) EDTA7} 239 13 FE x4

2) &= W 200uE 15ml YA Frol & #He
3) 2K PBS ImE &3}5}e] 4°C, 1,000g904

4) ZNS B2 al pelletS 200p0 PBSol| = -3k}

5) Spectrophotometer® DNA %5 A% H, 7MAAISEE -20Co H sk}
6) Aol 2008t 7R cell pellets Z &3tste] A3 A gz AFE-SHo)

 DNA 55 98 498 DNAF= kitE A8 + Aok

3. Multiplex nested PCR for B.bovis and B.bigemina

1) A HA PCRE ¢3 10x reaction buffer 1 xl, each dNTP 200 uM, outer forward(Bo
F and BilA) and reverse(BoR and BilB) primers 0.5 uM, Tag DNA polymerase(Appli
ed Biosystems) 0.5 units®] ¥3td Wk 9ulet DWE 4|t}

2) WEgdol] &3k DNA sample 1 wlE H7Fsla PCR wHg =7 2 S=£5 A

A g,

<PCR program>

Step Temp. Time Cycle
initial enzyme activation 95T 5 min 1
denaturing 95T 30 sec
annealing 55C 1 min 35
extension 72°C 1 min
final elongation 72°C 10 min 1

3) nested PCR< 3] 3 HA PCRY U3t wksdo] ¥x3¥ PCR tubed] SE4H=
1 WE SAEEL vhg- 2 outer primer?t inner forward(BoFN and BilAN) ¢} re
verse(BoRN and BilBN) primers® x| 3},



<PCR primer &=

Parasite PCR Primer Sequence(5’-3’)
op CAC-GAG-GAA-GGA-ACT-ACC-GAT-GTT-G
0.
- A
mary R COCA-AGG-AGC-TTC-AAC-GTA-CGA-GGT-C
0.
B A
NS TCA-ACA-AGG-TAC-TCT-ATA-TGG-CTA-C
BoFN )
Nested ¢
CTA-CCG-AGC-AGA-ACC-TTC-TTC-ACC-A
BoRN .
A CAT-CTA-ATT-TCT-CTC-CAT-ACC-CCT-C
1
. C
mary . CCT-CGG-CTT-CAA-CTC-TGA-TGC-CAA-A
1
B.bigemina G
BilAN CGC-AAG-CCC-AGC-ACG-CCC-CGG-TGC
Nested BIBN CCG-ACC-TGG-ATA-GGC-TGT-GTG-AT
1
G

% multiplex 9] simplex nested PCR %+ gPCRE 7}s3tH, 7]ef 498 71EE A}

£ vk



eld g glot¥  Theileriosis

M- AT E2AHA Agent Identification

Wright-Giemsa Stain

1. Al 2 A ¢
1) Wright-Giemsa Solution

- Powdered commercial Wright stain

61.85g
- Powdered commercial Giemsa stain 6.87¢g
- Glycerin 620ml
- Absolute methyl alcohol 20ml

2) Wright-Giemsa stain buffer solution

- Potassium phosphate monobasic (KH.PO,;, M.W.=136.09) 5.418g
- Sodium phosphate dibasic 12-hydrate

(NasHPO,, 12H,0, M.W.= 358.16)
- D.W. upto

4.515¢

12mé

3) Materials

- 1x3 inch microscope slide
- Container

Alekel Az

1) Ags] FAS A7

2) PowderE °F4d o Yl glycering ¥ A% Y il Zto}bA Methyl alcohol

HolA 2 HolWA A4 W itk

il
DX
ol

3) W= Wright-Giemsa SolutionS # &3%3te] Wkiol 3-67HYE A&5A1K
oh3oll AF-&3hr},
x commercial Wright-Giemsa Solution Mixture(cat.no. 938016)E A& T F%=
o] &
=
3. AAMH
) =g 3 &

Golmalas F7] Fo| ESol4 L)



2) dA= 3 LHofol=Fet S 3-58-7F absolute Methanololl 117 A] 71t}
3) A2oA EEfol=F A s Ty
4) DW= Wright-Giemsa Solutions g 4ste] 10%9] &9 weE oy sEEH=E
ofgfj o} o] AMAIZHS
FEA a A A 7
at 16%
a 165
Ab& 408
& 30%

5 94 5 buffer solution® 12-15¥ 3k}

(dipping time : 1%)
6) =l 12-15 23t} (dipping time : 1%): 23] W&
7) sdtol=adgt 2l fAHS A=2E 275 AT ¥ sy AWEg s et
8) Fstdu| 4 400w, 1,0000&=2 EF+ U 7SS



eld g glot¥  Theileriosis

U

SHCUHTEAHAI Agent |dentification
Giemsa Stain, modified

1. A ® Ao
1) Giemsa Stain (Sigma-Aldrich, Procedure No. GS-10)
- Giemsa Stain, modified, 0.4% w/w, in a buffered methanol solution,
pH 6.9, with stabilizers
2) Materials
- 1x3 inch microscope slide

- Container

2. AAEH
1) Standard Giemsa
O A= g Sdtol=E &7 Fo Tyt
@ &gol=E 5-7TH7F absolute Methanololl 317 A] 71t}

@ Egol=s F7] T =t
@ Giemsa staine =852 1208 3F 890w 156087 9 A 3hu},
T EH g A AT
s 165
a 168
Ab 40%
& 30%
O FHF=E dxsio
® Edel=s 7] o 2 &, Fgdn o d Y VAT es #EIY

e
et
"FI
A
o
[

o

Iy

it

rlo ok

X,

0{

2
3

r

_ﬂ

@ TFFol 2-4%3 £
@ FTHTZE A2t
© £geol=s 7] To 2 &, Fgdn o d Y VAT #EIY



EYarI2Yy  Tricomonosis

SClH =& Agent |dentification

........................ o|= NVSL
A. A8 <Y (Direct culture method)
1. AAEH 2
o #Hmu|7 <A]of o Bovine sera(FBS)
o o= o TaHE 33
o Penicillin G(1,000,000 units/m¢) O Streptomycin Sulfate
o Screw cap®| U+ Cultrue tubes o Hyt¥E D.W.
0 Sodium hydroxide 0 Methanol
0 (Glemsa’'s Stain Stock Soln. o Bacto—Peptone
o D-Glucose o Bacto Beef Extract
o0 Sodium Chloride 0 Bacto Agar
o0 Sodium phosphate momobasic (NaH,PO,.H-0)
o Disodium phosphate dibasic(Na.-HPO, Andydrous)
2. A eF Alx
o Fetal calf serum(%+ beef serum)e] W] 3}
O 56T, 303t &=z
@ EE 0.45um Millipore filter(F(ey o] ¢} %532 o 3}
@ W& = Weae Ba@eE ol Bud A& AbESHA H A)

o 1% NaOH Soln.
@D NaOH 1gZE 99m¢ D.Wol 7}ste] 243 838]= w7}4 magnetic Stirrer=
A=t
@ AleFdo B3

o Penicillin-Strptomycin soln. & H]

O "Eid DW 4mlol] Streptomycin 1lg< 7}sta a5 =% A&
@ E1® DW 4mlel penicillin 1,000,000 unitsE 7}8ta §3j5 e 2 2 &
@ Streptomycin soln¥} &3tsle] 10mle] ¥ == Hir DWE 7}sta 2 A&



@ 1ml screw top vialsol #F3}e] -20TCo| A H

o Winters’ Trichomonas Medium<2] =H]
D 174 ¢ DWel 3g beef extract, 10g bacto—peptone, 10g D-Glucose, lg
Sodium Chloride, 0.9g agarE 7}sta 7} sle] &3
@ 1% NaOH= pH747} ¥ =5 B340 flaskE Hafsto] A2oA Wzt

=
@ ¥]%53}% Fetal calf serum(®E+E beef serum) 20mlE 713k 2o tube 10mlA

THoR RBF

@ tubedl penicillin-streptomycin &3t 0.1ml S 7}sle] AFE(BIAAIS 7F8kA] 25

b A A AR B )

o buffered Saline transport medium®] <=H]
@ buffer(pH 7.4)& 4]

- Sodium phosphate monobaSIC ...cooovveeeeeeeeeeeeeeeeeeeeeene 28.81¢g

- Sodium phosphate diDaSIC ...oeeoeeeeeeeeeeeeeeeeeeeeeeeeee, 125.0g

— distilled Water ........cccoooevvreveirerieieeeeeee e, 1.0¢ & 7}3h
@ bufferd salin soln®] 4]

— buffer SOIN ... 20m¢

— sodium chloride .......ccooooiioiiiiieieeeeeeeeeee e, 38.bg

— distilled WAL ......coovveveeeeeeeceeeeeee e 1.0/ & 71

@ Saline transport medium
- buffered saline soln 100mld fetal calf serum 5ml*® 7}3kc},
- tubedll 10m¥ FHA O R FF

o Giemsa's Stain soln® +H]

- Giemsa’s soln& A}g3}7] 2 do #| %33l Coplin jare]l D.W 50mlES ¥ a1

msa’s stain stock soln. InlE 7}sta 2 A=t}

¥ Winters’ 8l AU F=Fuxo] A& 05mlE HF3eo)
¥ Winters' BiA S 37Coll A wjstar, S=5uix]o AFHE A &= Winters'
|

.

of Im¥ Aoz HFEZ 5 37CAA 5L it

=
T

-

Gie

2
wH F2EZ2 93O F tube EHIY Y 2~3WES Etol=E fld Fa,



3715¢me]™, 374 9]

3z

=

A5

=

2 Zo] 10725m,

-

1

I
Winters™ #lj X

@ ®leF tubese] Eulgo A 0.1mlE

of giAl =dste] F7]Fdd 71x2A1Z1 F Coplin jarel 30%%F Methanol =
@ 30T, 37T A 3742

s

Zlo] =2 Giemsa’s stain soln®l] 45

2ol

A<

=

% (Anterior flagellae), 17§¢] %

(axostyle)<

Z=

S|
ax
H

)
%2

@

gl

[
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N Blarulels Leishmaniasis

SAHAH  ELISA
I A |DVetAt
T} SIS ARIR FIEH|E AR TS

1 A<y

o ID Screen Leishmaniasis Indirect (IDVet, France),

2. AAL UH
DAY A EE FAFS A2QLTH0)ol AT, 2 Aol ddsr 7k
B\ =

2) Dilution buffer 22 Z} microwellol] 190p0% #3=3kt},

3) Negative, Positive control serum, test sera(A&)S Z} wellol] 100 5
37C+2TC A 45+58 7+ Hk&-3slo},

4) 208 3213 1x washing solutiono & 300u0® 3 A% 3k},

5) Dilution buffer 3% 3]43}¢] 1x conjugateE W]t 7} welld 100x0% Ho]+

=3

6) 37C+2ToA 30+3&E7F ¥+8-3al 1x washing solution® & 30004 3 A2 3t
=

7) Z} wellell substrate solutiong 10002 ¥o]Fi1 Ao (21 TC+5T)ol A 15+2F
Elac=ia=

8) Stop solution< 1000 ¥o]F31 OD 450nmel A ODZFS 9=t}

3. 4% f34
1) Positive control®] Hitgko] 0.35 o]Ao]ojof st} (ODpe > 0.35)

2) Positive control®] i3t/ Negative control®] Hitgke] 3 o]Atolojok gt} (ODpeODne

> 3)

4. 243 &=
1) A3 32> S/P%=E Arksle] dssich
2) 5/P2% = [ Do/ M) x 10
3) Negative : S/P% < 40%
4) Doubtful : 40% < S/P% < 50%
5) Positive @ S/P% > 50%



N delZlols  Ehrlichiasis

o=|_|._|-%|'x.”tH

Fluorescent Antibody Test
0l= FullerAl

*7|Ef oPPHER2 SRE TIEPIE Mg 7k

A3 A control Al BE Y =T

AAL

DAY A BEE FAAEFS A2Q21T+50)d AdEset

2) £HE E3 S PBSell 1:500] =% gMstar, A dS 15058 20 Ald3] A g
o

3) #1]4E well slidee] 10uR A 8EE Y ol &

5) Wash bottled] PBSE Y1 A xS 33 w53}

a1
6) ZF wellell conjugateE 10-15ux(1 drop)® Yol

oA 37C+05TCol A 3057F ¥H-&-3ho)

[e]
4) humid chamberd] 2ojA 37C+05C A 30&7F w83k},

, well slideE @dit}

a1, 4+ (photosensitive conjugate)

7) Wash bottleo] PBSE Y1 A3 S 33 WHE-sta well slideEs Ze =t}

8) 2~3%-29 mounting solutions ¢l AHEHORE Yol H FPFArHO = well slide
=

of A3t A= old wjeS 400Mi = B

3t Al 2 SA controle] 23

Z 7}3+38bo] Ehrlichia inclusion®] SHEjS #ztsic)

. 2% 34

1) Negative control< H|WHgA A o2 U3
A3 A o] QT

¥

.

2) Positive control< 1:200-1:8002- end—point titer=

. A2
1)

_’Y:l,

oj
Ho]
2) ¢kA controldl A B 4 Q= AI = mE 9

U¥

.ﬂ

3) 1:50 84 wj&el A Sol#Ql wae] o] Hojy

x] olowﬂ Ozﬂoi _4.24‘ q.

LRI EL

1z
k=
rlr
(e}
o,
N
N,
o
ff
2z
o
A
o
=)

1:4005 cutoff= A3k}

AE AE W cytoplasmoll Al ¥ DA inclusion body FEfe] A Axpr}
H oz At A 2 54 control@ Hluste] AygE st}

WG E HEel el o FHF

T

P o, Eol Al



T2} Surra

SAHAH
[.evansi Ab ELISA

BIOSTONE
HEP|E AE7ts

*
N
m
z
18
Ofo

1. A7 E9 A& 53
o AsurDx™ Tevansi Antibody Test Kit
Typavsonm evanst Tevansi) ol 3k E-o] a A

rlr

G, B, % WA, EE Qe
=
=

2. T4
D A3 A kitgE vlg] Aol AdlsEeth
2) 713 Al5E sample diluent® 200(E /3 5ub + Al 532N 95ul) A sk}
3) 20X wash solutiong DW= 343} 1X wash solutions 4] 3Hc},
4) 25X HRP-ConjugateE Antibody diluent® &4} sto] 1X HRP-ConjugateE <=H] gt}

3. AAH
1) Tevansi 3+

o

o]
o]

SJ+= platedl assay diluentE 902 #=3kt},
U plateol] ¥/ HETS 22 10 2 welloll 53¢

HoH
o, o

o]
o]

o

2) Tevansi 3F
=3

3) "l X3 71 AlEE 10y B3k

4) plateE 1537F F=dA E50] W8ES 353kt

5 LS g AAFAS s Ao A 4587 vke-A) 71t}

6) WE&ES B8]l wash solution® & 53] A 3k},

7) conjugateE 10004 3k},

Q) ¥XUS Y1 Ao 3087+ ¥k A 71}

9) WE&ES Be 1l wash solution®. & 53] A& shc},

10) TMB substrateZ 10002 3}

11) ¥4S g Ao 1587 d-8SA) 71t}

12) stop solutions 10002 =53} 154 ©toll 450nmeolA] S3 =&

5|\
o
rot
v

4. 79 a8
o YANET Hi FFE > 05
o SAYET PP < 60%

5. 2% 34
o PP(percent positivity) = (A& 1 4%/ FUET Hit S45) x 100
o A& PP < 60% o|H, &7
o AE PP = 60% ]‘?i, AR

# YA ae 7149 AApgow selat,



B9 Foulbrood

oA =48 Agent |dentification

1. o}# &+ B AY (American Foulbrood, AFB)
A, Au R HAL
1) Egol=aerE 2~3% 73] et
2) B AR FollA FAAY e AAEHA @2 F5He] A= 20~307H) &
Lab. blender & *]ol =zl st}
3) AAD ABEA ) drd FHFE 10m A= H7F8te] Lab. blenderE A}-&3}o]

4)

5) A e A EElol=S Az A ZIt
6) dEHZNA Eefol=e D& 7hate] sl A
7) 0.2% Carbol fuchsin &S AFE3}e] 30%7F 494

Q) FEE=Z A%
9) AAAMEI 2 AZ = blot dry
10) dvld 1000xu] & A Egol=E Fzste] olxE JAS aHFFAdT] &

11) %A 3A : Bacillus larvaett 3Fel

1) 5% fElAdH 57 FF9 Il =5
2) =2 5 e ASE 10veE] AE2E Aol AA Algdddd Yo 2 E3A]7.
3) A7 E0 AlF#HE 70C e F2FFoA 1587 HAA 7 g izt
4) A719] dAgHS 1~2 loop¥ # 3] Brain heart infusion H3ujx|o] =8 (EFHF5
ol Hjed)
5 HEZYSFE 5% o|4te et FuE = 37C Qo] E oA 2~3U3E vk
6) v 2 A FE plateE AAFEIe] A ¥ = H e (small and opaque) A
7) A= A gigtd = oo ol FAF AA
2n 2ge A Catalose Nitrate Nutrient om=x
= ZAA} reduction 3 gl X
| 1HEA Lo
BEFAF of 3 A 7V -Ve +Ve H] k5 +Ve




8) 471 TR WAAN EEEFG FAN Jekel S gl
=]

o]
(Bergey's manual of systematic Bacterilogy) % a38% <Zur3-7AA}

stol 4% 94

(T

\1
N

2) T Az A FE3 mid-gutd] WEES Sdol==g s 94 FeTh
3) 5% nigrosin &4 20~30ulS AE 9ol A3t 3 2 low AR AV E

4) €dtol=g AdAdx

5 dEFHZo|M &tol=E oA 3 173

6) An7 1000xvj&oA Eetol= FEsto] AlgFol] B2 05x1.0um Z7]9] lance
cocci7t TEA] Fd A

O

B. 9AA5H (Melissococcus pluton)

1) Melissococcus pluton®] A& vj=] =) =%

© Yeast extract 10g
o0 Cysteine E=+= Cystine 0.2~2¢g
© Glucose =+ fructose 10g
o Soluble Starch 10g
o 1 M KHyPO4(pH 6.6) 100me
o Agar 15¢g
o D.W. 900me,

2) 116TC 20121 CAlA1 5&3F) ebd

3) =9 bvhe] ArolA A =3 mid-gutd
(FETTE 2ol v%)

4) AEUHAE 5% olitstetrrl T 37T QlFtwlolEollA] 2~4U3F njF

5) HleF 2L AFH plates AAFSF] A H &= R 2 (small white opaque)S A%

6) oA E = el st = thao ko] AL A A

z
ofo

i

o

d

o

x I
= K

i

olate

SER L EETE

4
M

XFETF small and opaque lamceo late cocci
7) 747 6We AAA Y ZEdTo A FAAA 7ERe] AstehA A E AR



¥ AW AR

FiH o @ 5x5em*A7] 2 339 Av O @S AF
AHAE AL HE IemitF o s Ao

A87F G0 Algd e d DW. 10ml 7% 70C &2Fxd 1533 34 $ 4
A7 dEerANS 172 loop? #3Fe] Brain heart infusion I A]o] =% (XTF&HF
A A 2)

HEYUYFE 5% olitsterart 3= 37C AFHlol el A 27397 wi <

< 29 A plateE FHAFSIA o g Axk

I\

e



BAY  Foulbrood

]

AEMN FEA Holst's Milk Test

1. 4% FEAd el 1% Skim milk(EA] 1) &9 3ml &5,

S
AN
rlo

H
=

HH
rir

#% Y5 2~30hel & 4719 ABeel EFs] & EFU

3.37C W I A 2027F WS The W,

: :

N
el
ol
o2

g

: Skim milk-& <} 472 W3l ¢l

oo
oX oX
=
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wol g u) X ol A

alox

=

=

Agent |dentification
=]

o 1 4]

=

[}

o

tol 25~30C HiF7loll A 3~4L3T

=X
S

o Lab blender
o QI H]o]E

b
o 7%

|

[

o

AL

=

=

2] ®f#] ¢l Sabraud Dextrose agar, MY40u] A, S &
Z}

Loy

A

o]‘ﬂ
o

[e]
o =

REVARY
i}
2

=

3. Y 50vtg] AEE FE-A(Lab blender ®)ol] ©a A A& A A5 20ml A= A7}

Stone Disease & Chalkbrood Disease

4. Lab blender

2.

] B <)

0
NI

H
Nd
rh

<&
N
mm

AL
0°

el
7A

o
o

NI
|

—

<P
o)
oW

AL
0°



/ Mg/ W=

=

35 Bol o/ 2A3

Sacbrood Disease etc

2l H =& Antigen detection

¥ S7IEE AlE FIE A Tts

O Nz F
- Srbel g Fua
- el 5ubel S W AAAAE o] g3tel W FA 1tk
- o : 2k
ﬂg

e}
tubeoll Hol ¥4 s}t @13,000rpm 10min

- 1.5ml tubedl] A&=NS 23t pellet= W @),
O RNA F% 7|EE& o]&sly 7HaE(EY, e 5)=ZFH RNAE F=35t9 PCR
o A3 BE
- 1.5% agarose geldlA] 7|95 HAlste] Ho] FHx & A=S &gttt
(FewotFui )
. Nucleotide . s s Size Anealing
Primer positions* Primer Sequence(5’—3°) (bp) Temp(°C)
Forward 5°-ACCAACCGATTCCTCAGTAG-3’
SBV 221-708 487 55
Reverse 5°-CCTTGGAACTCTGCTGTGTA-3’
Forward 5’-GGATGAAAGGAAATTACCAG-3’
CSBV | 7747-8171 426 55
Reverse 5°-CCACTAGGTGATCCACACT-3’
Forward 5°-ACCAACCGATTCCTCAGTAG-3’
SBV-R2 221-479 258 52
Reverse 5°-TCTTCGTCCACTCTCATCAC-3’
*UK reference strain AF092924
# Reference: Grabensteiner et al.(2001,2007), Liu X et al.(2010), MS Yoo et al.(2007)
M FRAY, FE A
Name Primer Sequence(5’—3°) size(bp) Anealing
Temp(°C)
Forward 5°-GTG TTT CCT TCG GGA GAC G-3’
AFB 233 55
Reverse 5’-CTC TAG GTC GGC TAC GCA TC-3’
EFB Forward 5°-AAG AGT AAC TGT TTT CCT CG-3’ 564 45




Reverse 5°-ACG CCT TAG AGA TAA GGT TT-3’

o, MER)
Name Primer Sequence(5’—3) size(bp) '?e l:szl(gg)
ASP Forward 5°-GTG TTT CCT TCG GGA GAC G-3° 312
Reverse 5°-CTC TAG GTC GGC TAC GCA TC-3’ 55
ASCO Forward 5°-AAG AGT AAC TGT TTT CCT CG-3’ 994
Reverse 5’-ACG CCT TAG AGA TAA GGT TT-3’

B. AA 7t FAA A G (Real-time PCRY)
1. AAAI R
) BgAsE: ¥ FF = Ay

2) DNA/RNA = © FF 7]|EE oSG 7S 448 #3715 )

2. AAEH
D wh&o Az 9 vkg2A(3] 7 e real-time RT PCR 71E AHE)

<\FS o >

Target gene
Target gene Primer Sequence (Channel ] 1A
setting)
F : AGAAGACATTTGATACAGTGGACTC polyprotein
SBV R : GGAATTCCAGATTCTTCGTCCAC gene
FAM-GATTTGTTTAATGGTTGGGTTTCTGGTA-BHQ-1 (FAM)
F: AGAAGTTTTGGTGTATATGCGAGG structural
KSBV | R: CTGCGCAGTTTCATCTTCATCTTC protein Vpl
enc
HEX- AAATAGACCAAGAAGGGAATCAGATAATCC-BHQ-1 (I%IEX)
Reverse 45°C, 30min
Transcription | 95°C, 10min
PCR 40 cycles(95°C, 15sec — 62°C, 40sec)
<v] FRA >
. Channel
=] 1
Target gene Primer Sequence setting |
F : AAATCATCATGCCCCTTATG
AFB R : CGATTACTAGCAATTCCGACT FAM
FAM-CGTACTACAATGGCCGGTACAACG
PCR 95°C, 15 min — 45 cycles(95°C, 10sec — 60°C, 30sec)




Target gene Primer Sequence (;E?él:gel H) i
F: TGTTGTTAGAGAAGAATAGGGGAA
EFB R : CGTGGCTTTCTGGTTAGA Cy5
Cy5-AGAGTAACTGTTTTCCTCGTGACGGT
PCR 95°C, 15 min — 45 cycles(95°C, 10sec — 60°C, 30sec)
3. 2% # =
1) 5487
S FRUETE BE FEIAL wolol sin, 19 A7 A
- gAdETe FERA0] glojok ahm, 197




7| NA SoNF Parasitic Mites

20N =& Agent |dentification

.29 YR A EFAA Y (Acarapis woodi)
1. XHE 2 A]eF

o AAHn 7 o "}%~”] (incubator)
o w2 o Lactic acid (85%)
o 5% KOH

2 /\2164 HOH?;

Az Hag olgste] A WAl @ 49 telsl M Bl AN, FHE
{

1S = 7ol =FHA AA-A Al Fi Lactic acid 8%& F4WH=

[AAHE 2]
7h AARE1S 7EE AAIRE 5(50vhe]), 5% KOH -&oel w7k 37C 16~244%F

. o] AlgelA Zae EElske] dvd B3 TH(x40~100).



B. 22 R71ATHAAY

L AIE g Ao

o Folbex V.A® 215H&EAA 5 o g7

o Perizin® (Coumafos), #}o] ZtE & EEx| o AAHA 7
o Apistan® (Fluvalinate) 2~E ¥ o o]¥}x|

o WHEI(FEAZ) - of=2d vk~

2. AdH
7 7948 HE(Package bees)s H|=FaHAI(SF 5~107) 7] &oA WALR H FiEo
BetR HEE Fy, vty Welle Ui oR gRlo] folstEE el 3 Fo
T oA E 5

th. Folbex V.A® 2~6%& doAd 42 &E Hé%Oﬂ Aol FAAH. o] 9}
Z Ao wlo]|HE B A o] k(50000 3]4)) 3 2]z

T
0
2
(TR
e
of
=2
o
-
Q‘L
HeAE
:i
2

G o 1-2900] A F 44E 9n 95E A4 50l 0
o s U4 EE f9row Felan

ol AAA G ow B4e A dt

Wl Solf EAS A8 AR 0% ELTEd Yol ma

3. = S F7I AN Sl

O Acarapis externus o Tropilaelaps claerae

O Acarapis dorsalis o Tropilaelaps koenigenum
o Varroa jacobsoni o Pyemotes ventricosus

o FEuvarroa sinhai o Leptus spp.

o Varroa underwoodi



s2d=2==2&d Al Insoluble impurities Test

APQA, A2 EZF &MY

1. B84 E<+Eo]#@ n-hexane T+ petroleum etherol] &89 o0& 2 Q&=
G& ot} o] BErEe VA FAAAA FHUlst BEoE, vHFEE vBastE A4

4 B e =L I

1) G3 glass filter(fr2] o 7}7])

2) desicator(dA]AloE) & A7} 4

3) AF-A=]: Glass filter &2-&

4) Azt =~ =A(0), 250ml H] o] 7], transfer pipette

5) Vacuum pump(%l-&-3H )

6) dry oven(@%Ad=x7])

7) Balance(:-2] A -2): 0.lmg7A], YdWAE 10mg7A 54 7tsst AS A&
1

]
8) Al¢F : Petroleum ether(X-oHZ, &)

L R = o Bt =L R |

1) Glass filteZ dry oven(105C)olA 4A]7F F<tF &A1zl F desicatoroll Al WA 7
TH| g

2) A= 50g A= AMFH 3] 50ml centrifuge tubeol] H=T}.

3) AHA AEE 60T QLB T &50A] 283 &asta & A& = A3t}

4) vlg] A7 glass filterE A 2o go} FAZ

5) 3 M AlEH 37§9] vlo]A ) transfer pipetteS A}&3E] A 8BS 7} 200¥ A =3}



S

6) AZtEetaAo| AFFAE 73, 7+ A5 STt glass filters e §F AR
20g°] A= H|o]A petroleum ether 200mlE F-o # =92 v} glass filtero] &L
vacuum pumpeg A& she] of 33kt
T 0 A Y dRFedlE AR Tl FAO dFIF astE = Flo] loen®

o
T 2T y
Bg F FA Aol 2s Aretel dds L7 F 108 o]l
o 7ok (A} R EF %wgt@ a&zs)

7) H]o]7E petroleum ether 200ml=
filterel -3l vacuum pump= X*%?}E}.
8) tFEol E9 U+ glass filter&
e 2o 1417 ¥ $ 30%7F Wy

{

- A S ol Este] Alad 37 @E rehal I AW s Wtk

FFE%) = ( Wi - W0/ S) X100

Wy . FEFF 9] glass filter?] FA(g)

Wi : 2% glass filterd] FA(g)
S : AAAI RS FAl(g)

o
AN
&
s
o,

of
o,
e
Ay
o

ol

]—%%}: 0150/ ]/\]-O }Eg %Ei A}%T;LX]

o
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