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RIEFA R TIE p (HPAD ~ 47335 (ND) 2 #p (HC) © % a p r % 52 HR 74

FRELTIZERFLALS K AITRER T DL &0 2R
F A 1958 FR A UEHAEFTSART 02004 F£ 10 P 2P %R FIAEE Y2009 F 5
SOIERNELR ¢ P A BEFZ AT vHARESE ST 7% E > » 4 SEAFMD Campaign
P E 2 PURGEY o o p o d Dr. Wilai Linchongsubongkoch 2 iz (Ble) f #4775 M v
B RREPFLIT e FL 040 Hh FEwm~ 2 A RFRCHEY 281 L e k&
IV rﬁ»ﬂ,«f;];; Rt e LRI K ATREES R R ST BRR }]%-* Asia 1 w32 FErx
R e
RRL *t 2007 & 9 ¥ i€ 3§ ISO/IEC 17025:2005 § %% 2328 > 3% 7 % 2977 % v RIpt
ol S el E.]%‘*« (Office International Des Epizooties ; OIE) -p£ 4 #4713 % 2 £ o
( Manual of diagnostic tests and vaccines for terrestrial animals )(OIE, 2008) > #4 {738 P 7 ¥/ »
A 38 % (ELISA typing test) ~ :])%i ¥ ez % (Virus neutralization test; VNT) ~ j% 4p 2 %74] ELISA
(Liquid phase blocking ELISA; LPBE) % %} & s # 4§t/ (Agar gel immunodiffusion;
VIA-AGID) > # ¢ %3 5% %73 p (7% VIA-AGID 2 B> 2 o ¥ >+ & ] FMDV-NSP = ;2 3
B 37 ELISA % i+ 7] ELISA -
Rax s Ed = '@‘W?\%'ﬁf— e % 5 B 2003-2007 # I 48 FCRE © BR })%«»r Asia 1
i ;%—f;'l 4% 4 (Valarcher et al., 2009) » ¥ % 5 ehm 4 Fv i VP1 04 BB 7 HRK B4 47
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A S EREE FH N group Vi Z e g B group IV&V o 2Ra ¢ R 4 k4R (75
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1 Factors critical for successful vaccination Vet Microbiol. 2007
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2 Negative impact of porcine reproductive and Vaccine. 2006

7



respiratory syndrome virus infection on the

efficacy of classical swine fever vaccine

The kinetics of cytokine production and CD25
expression by porcine lymphocyte
subpopulations following exposure to classical

swine fever virus (CSFV).

Vet Immunol

Immunopathol. 2005

Upregulation of IL-10 gene expression in
porcine peripheral blood mononuclear cells by
porcine reproductive and respiratory syndrome

virus

J Gen Virol. 2003

The influence of maternal immunity on the
efficacy of a classical swine fever vaccine
against classical swine fever virus, genogroup

2.2, infection.

Vet Microbiol. 2003

The correlation of virus-specific
interferon-gamma production and protection

against classical swine fever virus infection

Vet Immunol
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Lin, Yu-Liang Associate Researcher, Animal Health Research Institute,
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+ = d Sanipa Suradhat %32/ /i fme B F B2 ERIFEN (BT ) HEAp3ew
AL s F5 % ¥ i R B % w% (Peripheral blood mononuclear cell ; PBMC) 4 3 ~ £ 4 fr
%?EHM@TEJ&@W@%&ﬁ@@*ﬁﬂﬁﬂNyﬁﬂmwo
(1) e b DR > ZREHP 7 A UAFMREAAF RE o LR F o 47

WA K BT 0] iR Y AR KRR e AR R BRIT A NG
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P R LA R REA R [Ny i SR LR R R R F Y T M R
IFN-y 2 & d T = s e B0 ¥ 35 d 326 d = 32 W p R & R 2 IFN-y shi 4 %
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(4) inftme &k - fd MM F e EFRPPRE > BV b B RpIEEE D R B
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Yo BRI i 7R > Hopd Y oM 30 S12 B S PR A R B 4
FEFHMBEFFHMEREREIRI A A 2B HE v A E R P BRAFTEL

—

MRl Il Ry Feeg AAn XTFE, INHETFRI g e REIRIETEEF

PRpAhT EEHR Y A LE Ay

s

o

(3
il
|

dEet R L HISE HRFEREF BRI A vk
4 14 7% o7 2 d Piya Wongyanin {2 2 g% 4 ¥ 4f:& (7 ELISPOT & Bl 6 g 32 £ 14+ IFN-y & 4 fm
Ve 2 RS #-T/21 P A T S d Fp RS A 2 PBMC #2483 1 F - A Fips IFN-y $al
196 I o H Pimh BT IER S ¢ o
R rd 9t 7 7 07

FIUFAP SRR ELF L AR AR AR T R RS 2R Y
PP LU R 2 2 LR pA+ DNA & ¥ 29l RL& g* » & = Rl7 §# DNA

%%ﬁﬁﬁﬁﬁoﬁﬁﬁﬁgg(%@Mﬂmmm&)iiﬁﬁﬁﬁ& (Avian influenza; A)

AR BERZ A B G AP BLE AARSZEAFE AR APM L R B
'&ﬁ@%oﬁﬁé%ﬁHiH7£H93ﬁ%F£ﬁAL@%§ B4 A% ¢ HSNIL 35

ENE L ﬁ§5?4£ﬂwkuﬁ@%?éﬁﬁwﬁﬂi}BﬁﬂShﬁimgkﬁﬁ%Aﬁ

£ T AR EE B W ER LA ER - 5T HINL FTRg g2 e B &
wo d > HINIATRR HA3F R~ 4§~ A g A% 2 SRATFC RE 0o
B - B2 AR p S o £ E PSR ERER SR LA HINL 370 B+ &
FOBTORTRERAT A B L2 BRIRRE G o S H-g S A1 HINI BALFE BA
2 HINIATREm+ R AH LA FuPErr 2 Flig > P # & % 5w HINI BApE R4 &
HINT #74) % #in g p# 8§ R AP A 2 28 T W08 c DNA & & Jivi - Bk
FHGRRBIAEEIT L REABAKRKRCER O TR E B A AT 0 5 R X -
S REL e gRF F 3 H&MTGKF@%W@%#mﬁ4ﬁ@m@%ﬁw’ B R E
FHRe L FERRT MR R BEER o A 2 YR R AR hopA 2 HINL AT E
%iiﬁﬁﬂﬁﬂlﬁﬂoﬁﬁ*DNABM“L%Hé LR BT T R YT azﬂégﬂ,;@i
HI1 ~H3-H5 H6~H7~H9 2 NI %3] > ¥ I &% H5NI & it 7§ o 7 12 R

B
o T RS A CBARARE ppd 0 7 RS HINI #ing 3 2 HIND A7 g op4

= ~7 % 23 p
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+ = d Piya Wongyanin 1% 1 i3 4 % 4f i& {7 ELISPOT & | 7% g 45 £ 1 IFN-y & & fw %2 2_
w0 @t PBS ¥ R ‘)p’t‘iﬁif_ P AR G AP F 2 Fp IFN-y H SRR E T R > 2 £
£~ {57 F sk RRELEF “P v % (streptavidin-alkaline phosphatase ) £2 & & #[i& {7 g ol o H 3%
fmh TR = ? o T2 d Piya Wongyanin {§ 1 iFiE A FARE TN i R RIEREE
[FN-y & i fmbe 2_338% > 'FT ¢ * PBS ¥ e ‘)ﬁ“‘i B=d ?*751)]‘9‘5—* w1t 2. PBMC > 2 {8 £ #-lw
% R R} 4 4 2 Fps PNy B R (7R b 1 12 PBS i e 7k 6

B EPE SR F 3y
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it o ggi‘gmﬁ%%?xﬁg;;_ ¢ oo
R 7 4 2 g0
BFdf it g orde e e AT R E B RS AR pops e 25 B Y g pE ¢
FHLZ HIS % 158545 17 %0 AT S MR &8 (£-) 25 b+ SPREPE
hie{7 5315 RT-PCR F {445 % DNA & ¥ 3¢ & @5k () Zifdodsre ) -
Ls T rHERE ST I %RZ

d 3Rk d AR AT e v R «‘f’%i (Foot - and - mouth disease viruse;
FMDV) O/TAW/97 2 O/TAW/99 x ,Fif‘;'] AR FIMF A RFE ke iﬁ-?‘;‘]i:}i’iﬁﬁ &
R éfti%t'“%}ﬁg IR LT vHWARB LT IEHRE AHBFRBIHP DL T F 49

FMDV-Asia 1 & 3] & 7 %4F hig iRl 4 (Bl-) -

I ~7% 24P
AR F

d Piya Wongyanin £ 2 iz iE 4 F 472 (Fin N mie (R2 B (T ¥ #-7/23 p #r4 ¢ H PBMC
i 17 75 TFN-y 2 Hh iR & A 45 o
B 7 4 A AT et

YR DNA & » ZEER 2 RIRETR 0 Lop A TAIF R ML R P 4 T BloR] o
DNA & 732 & S % 34cBld o B2 FA T BB+ DNA & ¥ L8R w e 7 2 7.4
imiTi2 g b op4 HI~H3 ~ HS5 ~H6 ~ H7 ~ H9 2 NI %7 '];{;a A SHBEPIIIZE 16 EH
£ ML > gd 2 = Multiplex RT-PCR * s tFis -2 A g @ 43 2 3 ¥R T & -

M2 FFAEFRR > BERT O VEIRIREE RE TR }}%4 HI ~ H3 ~ H5 ~ H6 ~
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H7 ~H9 2 N1 & 3|2 p 1% > 7 ¥ F ¥ #% HS5NI1 %Iﬁslﬁ"lﬁ.wsz’fﬁ.}é B fll%frf% °
A T vHEARS ST I %RZ
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W R (£ ) B S LN LA R "'&ﬁ?fASIalfﬁi%‘fﬁI{% 32 o k&
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or @1 02 @3 or
o4 @5 06 @7 @8
@ 010911912013
01410150160017@18
OPF 019 0200210P

1 :NDV-U 9
2 :NDV-vm-1 (3 %%) 10
3 :NDV-vm-2 (38 %) 11
4 . NDV-11 (&#H) 12
5:NDV-12 (& H) 13:
6 : AIV-M gene 14
7 : AIV-H5-ul 15
8 : AIV-H5-u2 16 :

- ATV-H5-u3 17 : AIV-H6-America (& i 4)

AIV-H5N1 (H5N1 # £4) 18 AIV-Hl-ul

- AIV-H7-E.A -1 (Bk % %) 19 : AIV-H1-u2
- AIV-H7-America ( £ 3A) 20 : H3-ul

AIV-H7-eqine specific (f5%) 21 : H3-u2

“AIV-H9-E A (Bk&#))
- AIV-H9-America (£ M A) P : Hybridization control

AIV-H6-EA. (B35 7))

DRI SIS Fir Y L
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H3N2

NDV-F8758

NDV-F8799

Negative

Bl1 ~DNA & #3082 5% o
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[ Strip
B VIA-AGID
[1UBI
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Frecrency of Positive Ratio

7 14 21 28

Days post - infection (DPI)

E]—-L‘\\"

P LB RS AR 4 A A4TRIEE Y (Strip) # VIA-AGID = &1 ELISA kit
(UBI) % H 4 % 2.

LLﬁo

F— ix R 5 2 a7 3 or (NIAH) & &e E3T5 5 2 7 FE TR B fﬁfi«%— H®E 25
1A o

™
&

R -

HIN1=A/PR/8/34

H2N2=A/Singapore/1/57

H3N8=A/Dk/Ukraine/63

H4N6=A/Dk/Czeck/56

H5N1=A/ck/Sukhothai/NIAH 114843/08

H6N2=A/Tk/Massachusetts/3740/65

H7

H8N4=A/Tk/Ontario/67

O |0 | I | N[N |k ||~

HO9N2=A/turkey/winconsin/66

—
=)

H10N7=A/Ck/Germny/N/49

f—
[a—

H11N6=A/DK/England/1/56

H12N5=A/DK/Alberia/60/76

—_
[\

—
(O8]

HI13N6=A/gull/Maryland/704/7

H14N5=A/mall/Astrakhan/263/82

p—
AN
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15 H15N8=A/DK/Australia/341/83

16 H1N1=A/Chonburi/110702/08 no.7
17 H3N2=A/Chonburi/110702/08 no.15
18 F8758 (NDV)

19 F8799 (NDV)

20 F8817 (NDV)

21 F8845 (NDV)

22 F884 (NDV)

23 F8848 (NDV)

24 F8850 (NDV)

25 F8852 (NDV)

2 TEHRZERHRY LA B ATRIBTZFRE AR B E Fant e

Naive sera Vaccination  Experimentally

infected ®
Positive 0 3 15
Negative 31 155 1
Total 31 158 16
Sensitivity _ _ 93.8
(%)
Specificity 100 98.1 _
(%)
95% CI° 99-100 97.7-98.5 88-99.5
Agreement 98.6 100
(%) (PrioCHECK FMDV-NS kit)  (VIA-AGID and UBI)

? From 14™ (PDI) of infectious sera panel
®CI : Confidence Interval
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P Fd (NSP) HRip|= i cnt U %

*® & & kiR VIA-AGID WRL UBI USDA  Chromatographic
B strip
789 AEE3 @+ — n n — n
790 Asial sz 18 3 — — — — _
791 i (LPBE : O, _ n n _ _
792 A, Asial 48 4 — — — — _
793 % 1:160~1:1280) + + + — _
794  Asial sz& 5 3 + + + — +
795 ¥ (LPBE : Asia + + + — +
796 1 FuAd L i i n N n
797 1:160~1:640) + + + — +
798 + + + + +

VIA-AGID: Virus infection associated antigen agar gel immunodiffusion test, RRL Thailand.

WRL: 3ABC NSP World Reference Laboratory, UK.

UBI: 3B NSP United Biomedical Inc., USA.

USDA: 3AB NSP Plum Island Animal Disease Center, USA.

Chromatographic strip: 3ABC NSP Animal Health Research Institute, Taiwan.
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- R F B R E Piwre 2 g

B 103 15ml shdg@a o

BPuge BEEF FHASHT 2 PIREERRA L -

Bl B RS FUR v D 0 G Sml A HIR s g o

121000 Xg ds 30 A 4 o

#-PBMC et 2 #rendits g p > 3 4e » 10 ml sPpREL 5 iR o
121000 Xg ds 10 A 4 o
‘EPL/pni”ét?‘Z_L4mlm]7r]J\Eié‘,aqa4 % ¢ 2 BRI rn o
21000 Xg &s 10 4 48 -

R £ r 10 ml SRR R o

10. 2 1000 Xg &= 10 4 4% o

ll—qJF,F,,viéu)\3m] 10/”"L/F\RPMUA%,,’§°
12. 3+ 8 mPe e » 3 % 3Nk .;g oo

A S A

= ~ i ELISPOT & 7 75 p s 4 45 B 2 IFN-y 4 i fm % 2_ {37
. #-f & fjf IFN-o 4 * § 7% (carbonate/bicarbonate buffer) fF# 2 10 ¢ g/ml > 1 4c
% ELISPOT & * 4 p ¥ % 4CR # 18 /] P& o
7% 57 059 PBST == » £ & * gifie ¥ B (PBSA) = = o
TEN 50/11 §3 1096 252 i F2 RPMI #5 % i 3% 37CR i 1 - p¥ -
ELRIONS S PBMC(6><106 cell) 3 % I 243 % P & 4c » 1 MOI 2 ALD Jr 4 % i 7 th;é'm
A 18I 20 P pFis » B mie 302 PBSA k- & F e r 73 109% et
2. RPMI £ %% » 87355 ‘we fic o
B 5%10° & 2.5x10° fn# 3 ELISPOT & * 45 b > 37°C R #a 18 /| P& o
# 'tk fm¥edc » 25041 2 DDW R G 1 448> £ 11 0.5% PBST & PBSA & k= =
4v » biotin-anti-swine IFN-y Mab (1 g g/ml) > »>* 3 B g # 1.5 /] pF o
7 0.59% PBST 22 PBSA % }%‘ﬂb = =X o
10. 4 ~ 1000 ## 2 streptavidin-alkaline phodphatase » ** Z £ & & 1.5 -] P o
11. 12 0.59% PBST £ PBSA % }%‘ﬂb = =X o
12. 4c » BCIP/NBT g %20 & 40 ~ 45 > £ ™ DDW ik 4 = {4 50 %%

wok L

© o N o

‘M%:\@%ﬁ%mwawﬁﬁﬁﬁﬁ%ﬂwlﬂivﬁmmﬁfﬁw
1. #0432z PBMC (6x10°cell) £ % T 24 344 p 1 4c » 1 MOI 2 ALD 5 4 i i& (7 3 =
2. ¥ % 40 3 48 /] pF{$ > 4v » protein transport inhibitor > I3t 37°C 32 % 4-12 /] PF o
3. PR F e $ 0 PBSA k- 0 TREST PBSA PO 3R e dic o
4, B 2x10%wme 3 U 7 BP0 & w4~ anti-CD4-FITC -~ anti-CD8-PE-Cy5 £ anti-CD25-PE
HRbugE o 2 ACR 40 248 o
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5. 12 FACS ¥ #beje 5% 2 =t » £ 4 » 509% Reagent A (Leucoperm, Serotec ) » ** % if | i 15
Jo ki o
£ 12 FACS jix 2 =t »
sv» @ i d Reagent B (Leucoperm, Serotec) % 2 biotin-anti-swine IFN-y Mab » >t 3 i§
B 55 A 4d o

8. £ 1 FACS jfi% 2 = »

9. +4r » streptavidin-APC » *t 4C g 1¥ 40 ~ 45 -

10. £ 2 FACS iFi% 3 =t » 4v » 29 formadehyde 75 2 B 4% & * ji 3% fm % R 17 4 47 o

e - DNA & ¥ 8 174 9

I. RT-PCR Amplification
1. Preparation of RT-PCR Master Mix

Transfer the following reagents into a RT-PCR tube and mix thoroughly. For every batch of tests,
prepare additional tubes for the RT-PCR negative control.

7% n = number of samples (including RT-PCR negative control)

A. AI-ND Master mixes 1 preparation

Reagent Volume tube Total volume
Master mixes 1 44 .4 uL X(n+1) = uL
RT 0.2 uL x(n+ 1) = uL

RNi 0.2 pL x(n+ 1) = uL
DNA Pol. 0.2 uL x(n+ 1) = ms

B. AI-ND Master Mix 2 preparation

Reagent Volume tube Total volume
Master mixes 2 44.4 uLL X(n+1) = ulL
RT 0.2 pL x(n+1) = uL

RNi 0.2 pL x(n+ 1) = uL
DNA Pol. 0.2 pL X(n+1) = uL

2. Pipette 45 pL RT-PCR mixes 1 or 2 into each PCR tube individually. .
3. Transfer 5 pL extracted RNA sample into each tube, mix thoroughly; for RT-PCR negative
control, use 5 uL sterile DEPC water. Final volume of each tube is 50 pL.

4. Place all PCR tubes in a thermal cycler and follow the amplification program listed below.

42 C 40 min

94 C 5 min
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94C 50sec
50C 50 sec } 35 cycles
72C  50sec

72 C 6 min
4C ~

5. Proceed to hybridization reaction, Store amplicons at -20 C if NOT used immediately.

Il. Hybridization

Note: Before hybridization, you should preheat the washing buffer to 50 C temperature reserve.
1. Denature the analytic PCR product for 10 minutes by PCR thermal cycler, and cool down on ice

bath for about 2 mins. During the denaturing time, pipette 200 pL hybridization buffer (Stored at
2~8 C) into Chip to wait for hybridization.

2. Pipette 10 pL denaturing PCR product into chip which had been loaded with the hybridization

buffer before and incubate at optimal hybridization temperature in hybridization oven with
vibration for 1 hour.
Stringent Wash
1.
2.

Discard the hybridization liquid.
Add 200 pL Wash Buffer (50 C) into the hybridization chamber and discard the wash liquid,
repeat this step twice (total number of wash cycles = 3).

Blocking

1.

2.

3.
4.

For each chip mixe 0.2 pL Strep-AP with 200 pL Blocking Reagent. Transfer the mixture into
the chamber, allowing reaction for 30 minutes at room temperature (25~35 C).

Discard the reacted blocking liquid and add 200 pL Wash Buffer (room temperature) into the
hybridization chamber and then discard the wash liquid.

Add 200 pL detection buffer to rinse for two times.

Discard the liquid, invert the chip and place it on paper towel to absorb residual liquid.

I11. Detection & Colorimetric Development

1.

2.
3.

Mix 4 pL NBT/BCIP with 196 pL Detection Buffer for each chip, transfer the mixture to the
chip.

Allow reaction to occur in the dark for 10 minutes at room temperature.

Discard the detection liquid, stop the colorimetric development with 300 puL water twice and
read the results of the developed pattern on the chip.

IV. Result Interpretation
Interpretation of is based on the pattern formed on the chip. Virus-specific oligonucleotide probes

are designed and pre-spotted on the chip to capture specific targets prepared from specimen. After

hybridization reaction and colorimetric development, perfectly matched probe-target hybrid, if

present, forms a blue-purple precipitant on the chip as a result of enzymatic reaction.
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