GOVP1200952384

11-1541002-000070-01

Study on the development and application to the field of

multi-diagnostic methods for vesicular diseases

3r

ol
ﬂl
o)
A
ma




id

Hl

4
o

L

o
ar

;O_l
™
o}
-
s

SEEEEEERE

o
=

gy

SARIME A

2009 4¥ 29¢

K-

™

Ho

o
B
&
o
=
o
A

o] % 4

=
.mo

i~

3 <]

o)z}
73l A

'_fL

g
o

g
4o

A

—

=R

TR R}

g
1Ho

+91 88713}

14

._AD

:[L

pip]
o
Ho

% o 4

R. Sodnomdarjaa

€






ko
-
Mo

TEAAY SANGZIEANE R dRHEAT
(Study on the development and application to the field of

multi-diagnostic methods for vesicular diseases)

oI. 4754 & $84
1. ALAF-IA: FAGupol2] X B FAE g ol A FARSAAGY A2

S U E 1989 R SHEES MepdEEE AYs dTolA] T o]
dAEte] 19340 F2E T 66d wHQI 20000 & 157, 2002 o] 167 9
TAS OFo] TSt 3,006 de] APAA HAfE YA 2002d
A Ao R 3t 1,434 9] APFEAE 2t ATh F Aol AAA

o ofe] tigh 7]

Sl AT FAFLS R
] vzt St E FA Y

L)

\-U
<
i
T o
ottt
@)
ol
o
o 32
N

o]
£g TEFA Fo a}aazq 20054 o] 5

7L°] vz*tﬂ':ﬁlﬂ"ﬂ A OF O]QQ] A7 EHHY FAGutolHq 2Tt LA
37| “H*r""ﬂ OF R olYe} AsialF ¥ AZE X §S FAGulolgj 2~ A
7% g FHAE FA9 74%'5‘} 7ol 8 7H U

T3, A iSed e FAEANE AAE Bl FAGT ddEdol
ARG XA TN A (Vesicular stomatitis), H A (Swine vesicular disease),

blol gl AA  AAY (Bovine viral diarrhea disease), & # 5% (Bovine

papilloma), & ALEA W] 7] # Y (Infectious bovine rhinotracheitis)oll & A =



B, T4 75 RAF FAY 42 A2 AP Aewe T
Hojglot FAYG Fgol JHHE Pl A% BEAGL
AAE ols AW AAA WF BADWAY ALl 2THYG. 53,
2o wol AH&3stE A4zt RT-PCRYEL 17ke] 4% 2= 7] o
2 gAY BAAYANE ALY
g B9 olUg SdotAe} oy Zbel

'SID‘ . LS %—E
AR7|&& ojdsty vt FUFLRE FAHY FAS AbdA A

?*Qr«l -3111-“8— ATE T FulelA AR FHA
FEAE @ANA HALsto Hrbstaak skl

_E,

2. A2AFAA: FEZTUD wAAY FAAGY AT

TAGH ARG 7t 5
S YA E FAGT FASH] wWEC =
ANANE "W 8¢ APog vgF1 Yo 53], X247
Aoz AA FAANew Jersey)d 3 <dtjoly(Indiana)F oz tidHt)
olFoX HAFEH FAAGH(02-'04)F FIEAFATUWE Aoty

(‘99-'01) FANGHEL o FARsr|e/NE IFAEE T8 v A
TERoY FEATHE FARAGRS oA AEo] <td AUt F
8, T+EATHE HITAM wAAG L AA FEATUHE 94T

80%E AT A=z AA FEZTHUE Holgs T 78 e w2
Aox <A Jut. weA B FAE Tt FEAATHE wAAD FA
g A&sHA A2 & e JAgWe MEstd ¥ eEs FldE



AFNE 2 d5}ao}

1.

SEAVES

1.

FAGuele 2 B FAAY el H A fAA SAAS

A 1A F- 3 A

7

B

el

Gl

A9 5o] #44 @4 2 t}F RT-PCR

(1) 1xpd &

g 2 Fe fAlolE s Bn

g

=

— FAgHlolH A 7F &

sublineage® primer A3 9 ur&

g

b

- A g
- FAY o

A

w0
Y

~a)

]

- 7HHE9 7E

W 75

s

7tAEdd o

p—

o

X

el

(o]

J %

A

- A

37}

sl

—_— m— pe—

do do
mﬁ "
0
5oz
Bl
mk K
N
0
B =
of iof
o
MM o
w2
I
W
= G
[——
o ~
do o
" clo
ol R
g ojp
B Ry
athl el
mm ~
N ,u_ﬁ
MR W)
o < &

I

<X

FERFNG FAA

U, A1 534

A A=

)
e
)

&8

e
BK
B

AL

4 g

o) Z e

E
=

(1) 1xpd =

B



Hqd 7=

}

)
y s

of o

3|

78

2

o

Aol tj

— ok d

™N
N
olo
e
ﬁﬁ'
oy
.wu
v
=7
s
ajo
3
i -
= H
W° M
) i
njy W
ﬂvr.._ ﬂn
NG
* 3
O
o %0
= o
= g
wO"e W
o T R

ol

N
L

B
=K

B
70
oA
oF
TH
o
=
!

ol

=y
®o
pal
i
Ho

2. 49 99%

B!
il

it

1

k)
pod

SERELREES

=
=

7He @39

3

HuE A olw 10d o]do]l BHAHNUT M2

T

2o FAY FAZEITLANA

2o v

3T

oA

=

=

ek

YA

i)

bl =

°

171 #

°

#H a3}

ol

=)

—_
"o

Al 87}

174

TEHUH

exqow
universal primer®} O/Asia 18 A3 7d Zglo|r oA

Zetolnjo] WA T3 HIEGNAM Y oFe] Al
A I} A

2o AEFoA of) 4§ A5 FBHAY. 53 MEW A=

Hd

j=s

7
ELISA

Fd

T

Asial/O &, A/C &

2 -gAll



-
0
o
1o

i)
ol

ot
=0
o
B
N

ol
~A

o
N

o
g

N
0

=
)

o

v
<A

&)
o
o
=

i

1 32uR 9]

==
vl

=

A 1G11
o 99.6%

(@)

P
LN

el
(o]

=

7]

al
FA

%

P31 2-3d 9] kA ko]

515 A

©

T

S

<)

=

=

Al
Adgtoms 25 gl =

2 Abgsiol

[o]

=2
[e]

=

Al
AFATEOR A} g5 o]

ol A
, HAL, 2 g HA

7
ke

A7 SFH A, o]

A

A
]
L3
j =4

1=
[

i

==
=

AAZ 2
NAA e

¥
2

o} 4]

_T?_
MAdol ok watsd E ALY

T
T

A

=

}.

=3

©

o
=2

°]

2
ted A2 ¢ ELISA (nGP ELISA)

(<)

bk S Al
Sol2g etk $E9E Aol7t gojd RE FF) A A

o] =4

U A2 B2

3
1A

o

|

S HY, ¥k A= 40%

=5

~% AFH ol
e} AwAol

(e}

t}. 71& A< NC ELISA7E $3H4)3%

34

s

2 F

Ro

o

7hs

o o]

LR

=

19%
15317]

1o

L
-
g}lo

o]

J

g

o] nGP ELISA
9y fx

]

Xl



Sol FEATRGAHIG L KANE A4S WO s AxF W
Erolg g AFHYL o2 TEAT AT AzFUULL 2
R AAAA FAAST AL WAL 2 HEAY 3
JTRgueld A FEHALS Ws USF FRFAYAE ysudx
LANE AE B1E 7ol de] ARE Bl B 7=
22 guud oA 54 FARAY. olde] AF FHUAZEGH
2 g7 Heste] AZTIUNDL o8 FATDHE FANSEAL
ARSQTY. MF FRRAS NVSLAA T SEATU FHAEY
FYARALL H g B A} 7129 nGP ELISAA &4 BAD 15
AAE G4 BAT AL 2 NPEE e volex Fuez}
16 B39 cuoff £ FII) AT THADALY W)
Zotel U FHAAE 98 FHAYEE GAL & A= AR
_ixu FeASHS ANHAY. TN AFgets 29 T Ggo)

el A Holx 99%E e AT



V. $29 @553 ngd #of9 348 7| 29

a4 Syt A9 stold s AHY 0F 3%, Asial 2F, AY,
SAT 123 Z& 1F%9& ®Histn Jdoh. 7AY 32 FAEY 288
Frrsle o Zod thgs kYA EE H AR Eg AAeolrh. w
2HA B FYdTddFERAA Bisn 9l 7 Asial®d FAG of
ARE ARSI FAA ST D5, o} Fx)E TESAY. oHE
ANRE Aoz B FA A :rLXﬂQ‘% a3 Foly Zztoly AEE HE§3}
o gk 9= Hol=g HEFsAr

:{o

3k
03

I ke rlr

A AEAA G2 5244 | %% A A 2
1 Bayan-Ulgii 2002.08 Cattle epithelium
2 Bayan-Ulgii 2002.08 Cattle epithelium

11 Ulaanbaatar Zaisan “ 2006.0 ~ Cttle - Probang samples ‘
12 Ulaanbaatar Zaisan 2006.04 Cattle Probang samples
13 Ulaanbaatar Zaisan 2006.04 Cattle Probang samples
14 Ulaanbaatar Zaisan 2006.04 Cattle Probang samples

15 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue

16 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue

17 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue

18 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue




19 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue
20 Domod Bayantumen | 2007.10.08 Gazella pharyngeal tissue
21 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
22 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
23 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
24 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
25 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
26 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
27 Dornogovi Sainshand | 2007.10.11 Gazella pharyngeal tissue
28 Dornogovi Sainshand | 2007.10.11 Gazella pharyngeal tissue
29 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
30 Dornogovi Sainshand | 2007.10.11 Gazella pharyngeal tissue
31 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
32 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
33 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
34 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
35 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
36 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
37 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
38 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
39 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
40 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
41 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
42 Ulaanbaatar 2007.10.17 Cattle tongue epthelium
43 Ulaanbaatar 2007.10.17 Cattle tongue epthelium
44 Ulaanbaatar 2007.10.17 Cattle tongue epthelium
45 Ulaanbaatar 2007.10.17 Cattle tongue epthelium
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Characterization of recombinant glycoprotein and monoclonal
antibodies for serological diagnosis of vesicular stomatitis.
Hyang-Sim Lee, Young-Joon Ko, Hey-Young Jeoung, Jong-Hyeon
Park, Kwang-Nyeong Lee, Su-Mi Kim, Yi-Seok Joo. Europe
Virology Conference, Germany, 2009. 9.

Diagnosis and molecular epidemiological study with serotype O and
Asia specific primers of foot and mouth disease for the field
samples from Asia 1. Kwang-Nyeong Lee, Su-Mi Kim, Seo-Yong
Le, Dashzveg Bold, Ulziibat Gerelmaa, Nguyen Tung, Young-Joon
Ko, Hyang-Sim Lee, Eun-Jeong Heo , Chang-Hee Kweon,
Jong-Hyeon Park, tl3dr4=<]38t3]. 2008. 9

Development of ELISA to detect antibodies against vesicular
stomatitis virus glycoprotein. Young-Joon Ko, Hyang-Sim Lee,
Hey-Young Jeoung, Eun-Jeong Heo, Chang-Hee Kweon. 9]
8t3], 2008. 9

Detection of viral RNAs in field samples from Mongolia using
foot—-and mouth disease serotype O and Asial specific primers.
Kwang-Nyeong Lee, Su-Mi Kim, Jong-Hyeon Park, Yi-Seok Joo,
Chang-Hee Kweon, Dashzeveg B, Gerelmaa U, Sugar. S.
SCVL-Proceedigs. 2008. 9
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Sequence analysis of a complete genome of foot-and-mouth
disease virus isolated from Mongolian clinical samples.
Kwang-Nyeong Lee, Jae-Ku Oem, Su-Mi Kim, Seo-Yong Le, R.
Sodnomdarjaa, Sh. Tserendorj, S. Sugar, Yi-Seok Joo, Moon-1Il
Kang and Jong-Hyeon Park. SCVL-Proceedings. 2007.9

=EAA

Enzyme-linked immunosorbent assay using glycoprotein and
monoclonal antibody for detection of antibodies against vesicular
stomatitis virus serotype New Jersey. Hyang-Sim Lee, Eun-Jeong
Heo, Hey-Young ] eoung, Hyo-Rim Ko, Chang-Hee Kweon.
Hee-Jeong Youn, Young-Joon Ko. Clinical and Vaccine

Immunology. 2009, 16(5), in press.
Expression of a recombinant glycoprotein in insect cells and its

application for serological diagnosis of vesicular stomatitis virus

serotype New Jersey. 2009. < A.
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SUMMARY

A1AF#A: Development of RT-PCR methods for detection of
foot—-and—mouth disease virus and simultaneous detection of

symptomatically related viruses

Although several sets of type specific primer for foot—-and—-mouth
disease virus (FMDV) have been developed and validated, the need for
more robust type specific primer sets is increasing due to inherent high
mutation rate of FMDV. In addition, the diagnosis of FMDV needs
simultaneous differentiation from other symptomatically related viruses.
Therefore, we developed strategy for detection and typing of FMDV (7
serotypes) and detection of clinically related viruses(vesicular stomatitis
virus, bovine viral diarrhea etc.). We determined 55C of annealing
temperature in the condition of RT-PCR without non-specific results
between other serotypes or viruses. The detection limits of the universal
primer and the primer for FMDV typing was 5x10° and 5x10>-5x10°
copy numbers respectively. In validation tests in Vietnam, the primers
designed to be specific for type O or Asia 1 of FMDV could detect 25
samples of O type and 6 samples of Asia 1 type in type specific
manner. In addition, one out of the six samples which had been negative
by antigen ELISA turned out to be positive, which is supposed to be
due to the higher sensitivity of PCR than the antigen ELISA. In the
field test in Mo ngolia, type specific primers of O and Asia 1 could
detect 5 samples type-specifically and there was no cross-reactivity
when we used type A and C specific primers on the same samples. All
the 38 negative samples had no positive results with any primer set.
Consistently, the primer set for amplifying FMDV genome on IRES
region irrespective of serotypes was more sensitive than typing primer
sets. These series of mutiplex PCR sets on vesicular diseases can be

used as an integrative and rapid method for FMD diagnosis.

_19._



A2A 834 : Development of ELISA using a glycoprotein and
monoclonal antibody for detection of antibodies to vesicular

stomatitis virus serotype New Jersey

In this study, enzyme-linked immmnosorbent assay (ELISA) using glycoprotein
and monoclonal antibody (Mab) was developed for detection of antibodies
against vesicular stomatitis virus (VSV) serotype New Jersey (N]). The
glycoprotein as a diagnostic antigen was extracted from partially purified
VSV and the neutralizing Mab to VSV-N]J was incorporated to compete
with antibodies in a blocking ELISA using glycoprotein (GP ELISA). The
cutoff of the GP ELISA was set at percentage inhibition (PI) 40 which
corresponded to the virus neutralization test (VNT) titer 32. With this threshold,
the GP ELISA exhibited 99.6% specificity for naive sera (n=3,005) from
cattle (n=1,040), pigs (n=1,120), and horses (n=845). The GP ELISA did
not cross react with positive sera from foot—and-mouth disease and swine
vesicular disease as well as VSV serotype Indiana. The GP ELISA were
more compatible with VNT than nucleocapsid-based ELISA (NC ELISA)
for VSV-N]J positive sera.

To avoid the risk of exposure to the live VSV-N]J in the process of producing
diagnostic antigens, a blocking ELISA (rGP ELISA) using a recombinant
glycoprotein (rGP) and a neutralizing rnonoclohal antibody was developed
for the detection of neutralizing antibodies to vesicular stomatitis virus serotype
New Jersey (VSV—N]). The rGP was expressed in insect cells by a baculovirus
expression system. The rGP ELISA exhibited a specificity of 99% for domestic
naive sera consisting of cattle and horses. The rGP ELISA correctly scored
VSV-N] reference sera and did not cross-react with sera from VSV-Indiana
serotype and other similar vesicular diseases such as foot-and-mouth
disease and swine vesicular disease. In summary, this is the first report
that the rGP-based blocking ELISA could be a useful tool as a simple
and rapid assay to replace the VNT.
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1. "lolgl 29} A

TAS wo]® & 7F F O/SKR/2002+ F-uval &8 FolH, 5F
(O1 Manisa, Asial/CAM/9/80, A22/IRQ 24/64, C3/Resende,
SATI1/BOT 1/68, SAT2/ZIM 5/81 and SAT3/ZIM 4/81)2 4= T H =}
oJE AT AaolA, Asial/ MOG/06T TEFTETdIdT4L2ERH EU4FHA
o FEXATHYE Hvlo]lglx+ ul= National Veterinary Services
Laboratories (NVSL)oll A, sj X=X nlo]z]2E €& =9 Institute
of Animal Science and Health(IDDLO)o| A =<AE A3, 1 & A njo]
B2 HAM, & §5FF, & A9W ¥J1ag Htolglae FHETYH
gH99d vlo|ly 27 WYy P E Tk FHIAT (F4). viol
2 9rtAaAe A& 93 IBRS-2  (FMDV, SVD, VSV),
MDBK(BVD, IBRV) celle] At&=Jth o] AEE 10% fetal bovine
serum® FAAEZ /3 Dulbecco’s modified Eagle’'s medium
(D-MEM)S] A2 5% o]itstetad FAste 37C wldrdA 54
AZAY, vlolg & 97k formula of Reed and Muench® S AF£-3}1¢

50% tissue culture infective dose (TCIDs)V& A2+t o).

2. Zajolm Txtel B Az

TAYE F5& Adstes ZgolmE oA dRFHUYA IRES FE &
FE3e NA272 OAIER T, FAY YA S A Zato)n
= Blast(NCBD$} Bioedit program®& A43te] ZalolwE t]x}Ql5t%
tt. svD”, vsv®, BVD?, IBRY, BPVY & ojdd] AmHYH =89
Zajolm ARE ARt URASAT UAAE Zefolm] NAXE

Bioneer corporation (Republic of Korea)el <¢83ts oligonucleotideE
A &}k A ot
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3. "lo]g & &k =2 ¥ One-step RT-PCR

FMDV, SVD, VSV, IBRV, BVDVE A XA F24 F ulolglxg +%
gk, BPVE FAAE SIS Y5t RNA/DNA  extraction
kit(Intron) & A}-&3te] Z wlolelxe] S FE8L -70To| BA3I
th. F& FFL kitd] wWwEE @O3ith -70TCTAA AW =< RNA(EE
DNA)E Maxime RT-PCR Premix kit(Intron)g& A}£&3< One-step
RT-PCR #A4& HP3tAth k3] MHE3tH, RT-PCR Premixol 5
pmol®] forward ¢ Reverse primerE 22 1 ul, RNA template 3 ul,
RNase-free waterZ 16 ul ¥} total 20 ulEd ©&v. AL 2F FEE
GeneAmp PCR system 9700 (Applied Biosystem)Z Al-&3ted RT-PCRS A
gstgth. RT-PCR 7L ¥ 13 #th RT-PCR A8 $ A7]d 58t

band& <135}

¥ 1. RT-PCR ¥r&&3

RT-PCR cycle temperature (C) Time
RT-reaction 45 30 min

1 cycle
Inactivation of RTase 94 5 min
Denaturation 94 30 s
40 cycle Annealing 55 30 s
Extension 72 1 min

4. 974 Ag

FMDVE g3d&gdz 3x10° TCID Hlolg]x A=H4S RNA/DNA
extraction kit (Intron)& ©]£3l¢] RNA F&35t9t)h. 5% RNAE 24

G4 323 & FMDVY copy & AAS $913t9 one step Primescript
RT-PCR kit (TAKARA, Japan)$t ABI 7500 Real-time PCR System
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(Applied Biosystem, USA)E A}-§3}9 real-time PCRS A3t +
AG 77 dFPE EF FUsIg ZgolHEAE 3D FES &
Ho R s+ EFH|o] sense 5'-GGA ACY GGG TTT TAY AAA
CCT GTR AT-3’" ¢ antisense 5'-CCT CTC CTT TGC ACG CCG
TGG GA-3'E& Al&3tth. Probex 5%@d= FAMES JEdode
TAMRAE &3 5'-CCC ADC GCA GGT AAA GYG ATC TGT
A-3'% AHg3tTh. SVD, VSV, BVDVE 1072, IBRVE 10¥e=
A7bAARE  wiolyx &AL 10v] GASAI FH  RNA/DNA
extraction kit(Intron)& ©]£€3l9 RNA % DNAE F&3t}. BPVE X
3¢] BPV ¢ Zgo|m & ALg3ste PCR ¢ H 7|4

of PGEM-T vector (Promega)® E24 3t €249 % plasmidE
DNA copy number® A48l 55x10°%€ 108] @A 3814 s4tt @A
45 copyF 2 E7H7) éﬂﬂ FMDV, VSV, SVD, BVD, BPV u}
olg] & #AALS z} ZglolH /H]Eoﬂ 283} One-step RT-PCRS ©]A
o2 Algetgitt. RT-PCR A 8% #7953ty IA=E

% % elution 3}

<)
S
rlo
r}i

0
0\(
—\—‘

A},
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FAG R ALY AR AT TaolofE zFstel pHBRL A
2

st A FA Aol /1S AT (F 2). set 1S X &3 FE A
TAY RS AGS set 2, 3, 42 X335 e FRoAM d38gS 7
Halo), T3 set 59 62 AL3te] FA|Go] ofd A FAY FAFEHE
ZAo] dold F Q= AHE FHIYGH.
¥ 2. BA AEE Qg ZFoly =T
2ol No. A vlo]g 2 AL 853

Set 1 FMD? Universal TAE §F o

Set 2 FMD O, Asia 1

Set 3 FMD A, C TAY ¥y 74

Set 4 FMD SAT 1, 2, 3

Set 5 SVDV®, VSV¢, BVDV?  FA 984124 Aw (RNA virus)

Set 6 BPV®, IBRV' FA QG A (DNA virus)

* FMD (Foot-and-mouth disease virus)
® SVD (Swine vesicular disease)

© VSV (Vesicular stomatitis virus)

¢ BVDV (Bovine viral diarrhea virus)

¢ BPV (Bovine papilloma virus)

! IBRV (Infectious bovine rhinitis virus, Bovine herpes virus)

i

2. FAY 7% BRYTH FAEY Aeke] AEHE Zeoln TAQ)

A Awe g Zajolm 2¢e WPOR O, A, Asia, CHE 2719
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%2l band Ale]=E B3 EFHES TEHSEE A

olol ] L%V} HlwAH WolA I strain 7H] H

‘type®| 73 1

olgje] x4 4
2

=5 AT (&3).

2

N,
ok
il
12
>
B
N
of
ol
oy
lo,
o
o
]
o
>~
—|—l
o
[N

Ol
-

=

3. & A7) Aed g xon

- s size bp
No. Name Specificity Direction Sequence (5'-3') (type)
IRES-F Universal Forward GCCTGGTCTTTCCAGGTCT
1 IRES-R Reverse CCAGTCCCCTTCTCAGATC 310681
O-Fla Forward GGTGCCATCAAGGCAACTCGTGT
O-F1b Forward GTGCCATCAAAGCCACTCGGGT 190(0)
2 O-Flc O Asia tyPe b, \ward GCCATCAAAGCGACCCGGGT
Asial_F1 multiplex Forward CGACTGCCTACCAGAAGMARCCCA
390(Asia 1)
All7_2AbR Reverse AARAAGAARGGYCCRGGGTT
All4_VP1 F Forward TGCCACNGTNGARAACTAYGGHGG  540(A)
3 AR A CYPe  peverse TCATGCGCACGAGRAAGCTCGTG
multiplex 270(0)
CR Reverse GGGATTGGTTGTGTTGTYAAGTGCAGAAAC
SAT common F1 gaT 123 Forward ACACTTYCGYGACACCATGAA
4 SAT common R common  Reverse CCTYCGTTCAGGCGYTTGT A966AT
SVD F Forward TTCAGAATGATTGCATATGGGG
SVD R Reverse TCACGTTTGTCCAGGTTACC 154(SVD)
VSV F RNA virus Forward AATGACGAYGAGACYATGCAATC
> VSV R multiplex  Reverse CAAGTCACYCGTGTGACCATCT 110(VSV)
BVD F Forward TAGCCATGCCCTTAGTAGGAC
BVD R Reverse ACTCCATGTGCCATGTACAGC . 290(BVD)
BPV F Forward GCTAAGCAACAGATTCTGTTGC
6 BPV R DNA virus Reverse TCAGCCATTTTGAGGTAGTCTGG 266(BPV)
IBRV F multiplex  Forward ACGGTCATATGGTACAAGGACAGCG
IBRV R Reverse GTCGACTATGGCCTTGTGTGC 425(BHV)
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No. ZICHC & HE HO|HA strain  HETHH| (RNA copy no)
Set 1  FMD universal O/SKR/2002 5x10?
A22/IRQ 24/64 5x10?
Asia 1/MOG/05 5x102
C3 Resende 5x10?
SAT 1/BOT 1/68 5x10?
SAT 2/ZIM 5/81 5x10°
SAT 3/4/81 5x 102
Set2 O, Asia 1l O/SKR/2002 1x10°
Asia 1/MOG/05 5x10°
Set3 A C A22/IRQ/24/64 5x10?
C3/Resende 5x10?
Set 4 SAT1, 2 3 SAT 1/BOT 1/68 5x10°
SAT 2/ZIM 5/81 5x10*
SAT 3/4/81 5x10°
Set 5 VSV, SVDV, BVDV VSV Indiana 10* (TCIDsp)
VSV New Jersey 10** (TCIDsp)
SVDV UKG 27/72 10*# (TCIDso)
BVDV type I 10%° (TCIDso)
Set 6  BPV, IBRV BPV type I 10> (TCIDso)
BHV type I 5.5x10?
5. =3 vWlEg TAY o= AL T8 A5 ANE

gd8 FAY9 AFGAE F set 1, 2, 39 st W EGI FZo

oA BE AMER HAFAEE A H. HEWGAME Y ELISA
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A7 e HES AHEstd I d3E vasidy (& 5. &Y ELISA
FAABANA LT FFPoE AAFHAJADL (Folk 100%) 53], 334
ELISAolA &AM o=z HAS AlFo )8t Universal primers} 0% &
o] primerd] X EF o= FAHE 19 A E7} %Zﬂé‘}"d‘i} (£ 5).
=9 okg ZHHIlE (F 6= AMEsIEe WE 94 EHF #4
Eol=E 100%E B At} 12 Universal primerdl A &21d A& 2717}
dA37AE primerd e FUAHA FUA (F 6). AL
primer(set 1)8] W7 %=7} O/Asia 1 78 primer Xt} ¢ llog A &
UAEE BHolFE & 49 2o dATY. HEFH] FFAAM Y Set |, 2,
3 9] of9] AF AE A3 g4 ELISART Hojd 917 =9} 100%<] &

A
99 728 SoEE RoFch

£ 5 MEGAAe okINE F§ Az

d3dd 3383 (A8 F)°

7} Ay  Zdoln  serotype
0(25) Asial(6) S4G) g&41)°

set 1  universal 25 6 0 1
set 2 o? 25 0 0 1
F27
e ;12
HEY = A Asia 1 0 6 0 0
set 3 A? 0 0 0 0
c? 0 0 0 0

dHY #E 5ol= 100%

NZAEE Y ELISART Hojd, &9 ELISA 2X4AE7}F set 13 29 A
¥4 4A
A A U EXHY 7de 34 ELISA A9} v ud e



#* 6. TEAA AT 7HAAR FHE
2w NEARGL $5d4 | 5% A3 24
1 Bayan-Ulgii 2002.08 Cattle epithelium
2 Bayan-Ulgii 2002.08 Cattle epithelium

11 Ulaanbaatar Zaisan 2006.04 Cattle Probang samples
12 Ulaanbaatar Zaisan 2006.04 Cattle Probang samples
13 Ulaanbaatar Zaisan 2006.04 Cattle Probang samples
14 Ulaanbaatar Zaisan 2006.04 Cattle Probang samples
15 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue
16 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue
17 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue
18 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue
19 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue
20 Dornod Bayantumen 2007.10.08 Gazella pharyngeal tissue
21 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
22 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
23 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
24 Cuhbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
25 Cubbaatar Asgat 2007.10.09 Gazella pharyngeal tissue
26 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
27 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
28 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
29 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
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30 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
31 Dornogovi Sainshand 2007.10.11 Gazella pharyngeal tissue
32 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
33 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
34 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
35 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
36 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
37 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
38 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
39 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
40 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
41 Dundgovi Deren 2007.10.14 Gazella pharyngeal tissue
42 Ulaanbaatar 2007.10.17 Cattle tongue epthelium
43 Ulaanbaatar 2007.10.17 Cattle tongue epthelium
44 Ulaanbaatar 2007.10.17 Cattle tongue epthelium
45 Ulaanbaatar 2007.10.17 Cattle tongue epthelium

% 5 A EA:
(A

RT-PCR A%, ¥4AZ8E
TETHE: 36, 810, TAIY 0F ¢ 34, TAY Asiald F4: 8-10)

E 7. FEAAY oA E AL A

EEEE AN R £

7 Hm Xt Z2lojiH serotype
=7} | EITHH to] typ oW Asa@) 24038

set 1  universal 4° 3 0
o xixt set 2 o? 2P 0 0

op e . aa
S = S A|FICH Asia 1 3 0
set 3 A? 0 0 0
C? 0 0

‘@'éﬁé 4 Eol% 100%

set 1 (universal & monoplex) T1ZE=7} set 2 (type specific & dualplex) Bt} &<
€A SA BAHL real-time PCR 23 & EU& 39&
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B A7 E TAGY 833 28 BN TAY FALEL 5
Al Awsts AvWe ATFOEA opioty TAY Wl =22

35k Zhzbe] BuolA WHW (O, A, Asia 1, C, SAT 1, SAT 2, SAT 3)<
Aaete, set 58 62 &3t FAY FAHEHE FAld o = U
EF Stk EF Zzte] RHY SdF A FEIARE Wi T4
annealing £=(G5T)d 4 RT-PCR sl=2 4L gHsiut. 7o v
258 AHHEY oA oloA FAET =L O, A, Asia 1, C typee &
e set 1,23 A E 5000141 5000 copyZhAY] FAY vlolE A AETFAE
Hygom SAT type &2& 93 set 494 = 5000-50000 copy<] H| L3

2e HAEFAE BT (R 4. BE TAY 3 ZgolvEs YD

H|So] WiEE #FHA gt (I8 4. TAY FAEHE A3eE set

B ATe] 4B Fdtol Seluet Fuel ABEATA FAYG dulee
AQgoeA Seuet FAY Bdel 2 7l4E ¥ Aoz sgean,
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(o]
oli

FA .

-

-‘ i

L TAY g3y Zaloln NEE ARSPdn 1 FEHAS

. BEE Zloln AMEE Y, AE GUE diolElx F AHEY glo]

EE #3AE & dfleH, oot FE FoEIF w2 T
AG O, A, Asia 1, C types I AH$ 500-5000 copy number 7}
Aol HEFAE YeRAAT

=¥ HlEFS o9 ARE o8 AT ANE ZHAE TR A
A4S Adste AT Sol=s EHF A Sol=v 100%E EAth

. Real-time RT-PCR Et+= Y3 39 ELISA Hue ¥& YIAEE

el st
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TEZHEY SAZCIIEHIE ¥ HFHEHA
"

(H2MI5 2tH: =LY

el

H1%. Hol# 2 |ef =& STHYES ol SN[TTHY JHY

1.4 o

FEATUEL F2 L, &, HX Fol BAshs FEAERI® 2 P
AN AL AT ALsE FAGolY HAFEEH JgHow TRo| B}
Fakvh Golut, G4 B ol UE MTEE IIE F UL AR IS
AEEo] sttt FEATUL FIE AAe) golM FEVE 294 8
Yolt}. HEL BEaA Fg Wo| F2E AN Holx FEFA AT Ao
FAEU 29} BolM FEIF 8 By, AF § Tl Wwe] By Alw
AA7F 2@8)7) g AFHER olojxinh oled WHow AsA o 4
Sole Arpige) W2 oolx 1 RadAE FFo) W] WSt F-fFo|
FABL 22 7P o7 AT A TV Aol Foplnl AuHow Felge] Fojg
53 AAAQA Aol g 2RI, FEYTNGE A o T} fFoIA T L
Astal oA AdlE dWojgtaix sk mlmolAE 1839dFH A9 10d

ol A ?Xﬂ‘%ﬂj’% “P&ﬂxli UH-?‘ ToY o= E}—ril At 1 AAA =
AUl dutel#]& (Vesicular stomatitis  virus)el™ Rhabdoviridae family,
Vesiculaovirus genus H}O] gz BEYy ol 2~ AAFE = SR GO EA
Z o] 100-430nm, &7 45-100nmo]x %] A4 3nm, Z¢] 5-10nm E7]7}

AE Hohg zty Qo) e v 79l negative polarity RNAo[W 5% /9] o
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W2 (nucleocapsid, phosphoprotein, matrix protein, glycoprotein, large
protein) 2 o|Fox itk wlojEA YAEHY BV EAste duwE
(glycoprotein)< who|# &7} Ao WA o AxFEA] dshs FHA=M F
kg d I Fol gt EHF S ARSI FEATHE LS AR AA 7
A=A (New Jersey)d3 tioht} (Indiana)F o2 qEat® ?, £x 970G}
olg{ze] TP F 5-8Yc] AHINA £FFE Y Fo|dAt AHE
v WHozE F3AEH, RAZSY, ELISA $°] Itk A

o] i FIAEHEE AFAFHolH vro] ok
AHAG AN FPE Fofste HARZRo] Y HAA o] 2-3Y A8 FH7
it dige] RS dFeE AAlsr]d= FA R HAAbEolth o] d g
& R84 o2 71X WAle] ELISAZF AgEge ™ 10 B B 7 24
FHAFE-Fo| A AtsteE vl wEd SAE HAAPHLS FAAAZF nucleocapsid

£ g3 o AE3E ELISAC|th I8id o] HAAME S 4

Ho) e wae] gAY, Z, FHFAE P2 Aol ohly] WEe F
FNPE PAYRL 4o WS 497 2ASAT 0% FusY B
A8 Qi Aengel Aol 27w

7 ntAsiA 2 SIS 25 5

FEAT Rl 20 Y FHFAE FFATUGHIolE 2 9)vjchg
9l g A (glycoprotein)ol] &3ix A7) BjFe] Fouid g Adgdo
3l= ELISA 7iwro] Bastgdd® . gt 7]&q)
2 o]g3tyy] WEd dgHez dFY FA

o] ¥ B AFA e guwAde Sojgoz Ags BvYIEYANE A&

S A e F2suA 9 B, SEATUE Qo A
Az Fgullds) GAFE2GAE o] 43 Agde] nuEgoy ¥ x4y

HAh waA B FAoM e FEATFUH Aol LA FE53 Fidy F
AL EEAE A5 blocking FE]S ELISA (native GP ELISA; nGP
ELISA)E /W&slsch
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o. As 2 34
1. vpol 8 = R AX

FEFATHE TAAY HolEiE wxm FFE F9F  (National
Veterinary Service Laboratory; NVSL, Ames, Iowa)o.2 8 E <4313
Htolgl A S F FEHAFE S AT AEZA BHK-21 AZFE AME3IS
olg MEFE ZTAAL 10% THoEHE T3 dupdlold WA= 5%
o) ABBLE §AFE 37C WAy oA wAs T}

2. EXAFRGuel el = (FAAY) Fend 33

oli

Z1€0] dHd HE S A WISt FxAdFUgutels&A(wAAH) L
2RY F¥YTUY FeNdL FEs9c. BHK-21 AEE WFsol
0.001 MOI (multiplicity of infection) =% F¥ATUgnlo]lg]A 7FA A
VS HFog 2 MEHAAEAZ A2 eSS o 10,000 x g2 308
ARGl AEFAS 3¢ ATt. g7]d 7 1 mM binaryethyleneimine
(BEI) 37TColA 24X 7 ®kg3le XA TFUduto]giAE g4Hs] EF3F
g Fo 10 mM X & A7bete] 37CAA 1AEL ¥Eg-8ho]
BEIZ <53 AZT o] A&NME 75% polyethyleneglycol 8000& i
4T A 16X+ 533G o] %o 10,000g x 30% & st A
< 3 43te] TEN &=89(50mM Tris, ImM EDTA, 1M NaCl, pH7.8)9]
HAEAZ] tFE9 insoluble HFE& 3500 x gollA 208-7F AR s] AASE
Azduks 38t o] AE 9o 003 M octyl beta-D-glucopyranosideS
g7tste] Ao A 1AZHES WHEAAA upollx At A Fou@lAnhS
3. FEAATUHEHElE S wAXFY & dud S AAs] ¥
o 85000 x g oA 2AEY 2IAEHAAEEE Tty FoyAge
= z o] FZ L& thA] TEN gF8&9S AL&3to
R olFA R FFAe LAY EF9 -40TCHd 2@eHATh

g5l 54l

o

o
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gz LIRS Hlsr] Hstd @A WEE Xcell SureLock
mini—cell % X](Invitrogen)& ©]&3ta NuPAGE Novex Bis-Tris gelsol] 4]
AR wir gl oA HY]EEE AAEY. EEE 9wAdES
nitrocellulose membrane®] Ao]dt i AWZ 34L& [Tris-buffered saline
containing 0.05% Tween 20 (TBST) & 5% skim milk] 22 A 2|4 1A]7tE
G EEAG Fo GYEZEFAE MEHA LR | pg/ml HEF 435}
o H7Fg Fo A2NA 1A HFL S AFH T A A A (Tris-buffered saline
containing 0.05% Tween 20) © 2 33] A2 $of alkaline phosphatase”} Z %%
A4 Fgupgx FAE A2 gAoZ 2 ng/ml FEZE Ao HUEY
o A2 A 1A 7FEQE BEEAIZ SO MEA AR 53] A Fs L, LA

BCIP/NBT &0 2 AAs4 .

rlo

3. GUEEIA

71Ed ¢z e viA WIPste dYdEEFAE Evlste
JErtE AZFst. FEAATHE FAAR "ol A FE3 L
A 100pgg incomplete Freund’s adjuvantdl] £ 3t wE A mlgXo 25
A o2 23] footpad® HESAT. WIS vt~ lymphocyte® SP2/O
AZE FFaIR 2 G g GAdEEFA ¥ & indirect ELISA
S FFFAPLeE 23YsAH. A7
3

] A -
Aoz dolgs F897 HGelRE Fotel oAl BRAUT. F39

ol
-

o]

z

ofl

E}Hﬂ

7HE Uehie GUSE23A FoA PN A S AANEAH S T3
B #A1e] native GP ELISA°l A48 HZE GdZ2FAS AAsgd
Pristane© 2 7m2] WA nfo2o] HFHALT SAdESEIAE Rulge
tolBE|wutE HFSH EFGE I IgG BAINEE ALt
AA S o) BCA protein assay 71 EE GUZE2FAE A Fs4ch

4. 94

¥ A9 nGP ELISA AE¥AE A7t st 2833 F
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M HAEHE AR ed & LS 75 NVSLAA FY43td 3 A
€732 BEIZ £8313 #3247 @l 2| 2GFAAR)E IMS 1313 adjuvante]
THORE TRt 3mlY 25 WA OE 23] HITSHUT JFF F 20489HA &
= AU

nGP ELISAS] 5oj=E& HIIe7|AHE 4EHL TUWASTU &, A,
TR5Y ZHE & € 10407, A € 11203, & €F 8458 ot}

TEATHE FAPE R did oA TAY FAAEER L FAY
O%, Asial®, A¥ LPB ELISA 7]501] X3E 7

HAFEY FAAZEH LS FAX 4 RS2 EH(AFHEH)S H&
AT

TEATHACETAAD) TN FE4EH 198 25 ¢ 7 8%
olm WH-E Hlo]H2A F3AE & HEE TFAHAY. PlF NVSL
A AdFstRoew 7 A Eﬂfﬂ Z 3} A &R 3 nucleocapsid ELISA (NC

ELISA) A#+&= w3 NVSLA xﬂ-hsﬁw—%lu}
FEATNY TIANEE G 208L &, D, HAAA FHE &
2 F397F OgSd HES XS Jen =
7zt 3o A FIAEEHF NC ELISA A=

o
O
2
jad
o -r-‘
_f}i

lﬂom

NVSLoﬂ A A
n] 2 NVSLoA] =%

_

- TFEATUHE wAAR vholH oA FET
Az ZHolE well B 50 mH EF8 F 4ToA 3t
At

- o] AR EH O EE AL ST ARILAZTE A 005% Tween 20 X
o= 33 AFsii.

- A& 4FAGX 2AEIE TFS AFA)E A7) plated] well T 40
WA BFe I HAEH S A2 welldl 10uE BT ohol 37TA
1A 759t 93t =2 shakingslHA] vHS A Z o}

- AolAREH O EE AHE dF Ao R 33 AHEGY

pg/ml FEZ vlo
HH16A]7F) "E2-A]

Hﬂi"

_51_.



- GAZFEIAE FAEL dFdoE 30 ng/ml FEE Y FE 7] plated
3 13 =

7CAAA 1A7EE<L

- volARE ol EE AHE dTH2E 33 AHsT

~ HRP 2% vl 4FAE 160 ng/ml F== 314
plated] well & 50u¥ EFs T 37CoA 1ALES 48 £z
shaking3d}H A ®¥H&-AZH o}

~ vlo] AR EH O EE AHE dFQor 33 AFEHAH.

- B A 2ZA 06 mg/md O-phenylenedianimes 0.0015% hydrogen peroxide
ot TS ol A YA A7) platedl well B 50u¥ BFF el
Ao oF 1587 LAY 1.25M AL 50 H7lsle 2 AE
FJAAH T, &3 =(Optical density)= 492 nm 3Fe A F At

T2 o7 T3 vhg A ] =(percentage inhibition; P)2 ZAE A5}

(o
v
oo
2
ox
N

GABJA7|E : PI 40 o)A
7

Z 1 PI 40 =%t

FIAEHL  FAFTHGAFF(0IE)Y  manual of standards for
diagnostic tests and vaccinesoll Wt AASG T F AAIEAE A 3
43ste] 1,000 TCIDso/ml X TWE 7AHAY #lo]2f L3t 1A1ZF ¥ES-A]
71 Fol5 x 10° BHK-21 AXFE #7bste} 2-3UF e dAnAon #2std
50% CPE Hx HFIA M9 948 TH97tE AEsdv. $38971
328) o]l BHE FIHAEY dAHoE AAS AL
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4. FF 999 A & o] 83 nGP ELISA &4 A

HAZz7AL AAF Fo| nGP ELISAY HEFAZE ZA387] 9%
A ZEER 135 Eggulo)d2E FF HAEH 24 & H L&A
A7) EHES 48 HoZ dANG T F3AFH I nGP ELISA
£ A AAE A, BE A A 7;:@}%164‘:”4 nGP ELISA®] %A
wA 71 st Aol TUsAL (¥ 3). F, & FIAIHAME

64, HAZGM = 4008 HHEHAA F 7HA 1?54‘:”01 FUA &
Hoz wnAsg. &, AP BAY|F 32019t nGP ELISAY #74
7I€ 40% inhibition®] WEF-E HAFUd FFole Ho B2 A
g F7p7h ol FojA ok AAT THANERE dAT F dE AW
cz2xMe 7bsde AMNAFAY. TEAEET vt E FEuEe
BALE 7] fEe] $dT 234E Ued AeE rBodg, 8
Age] ddFELAE ol &5t nGP ELISART B o Fo]
AT 2ol AAE Aol #TF ddFF] BFEHA FrjgtE AT A FFo
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Ao Fol GPe wold AAWEH] BAIIE ] HEI? FHA
R diss 274&8 JEd Aoz BAdY

A B.

—a—ELISA -~ WNT —a— ELISA »—WNT

80 10.0 80 10.0
= 60 75 _ E 60 \ 15 _
§ . \ 5.0 g §40 b\\\k 50 §
] \\—<‘A E i \A‘QA E
o > o >
© 2 25 © 2 — 25

0 0.0 0 0.0

4 5 6 7 8 20 23 26 29 32
Dilution (log2) Dilution (log10)

1Y 3 22 39ud o]§% YADDY (GP ELISA)Y AE8A =74,

5. % Y9 ZA L o] 8% nGP ELISA Solx #7

FEAATHE HTAA G FHAA AMSFQ &, HA, EE dde=w
nGP ELISA¢] F+&A4& H7ts 243 (£ 2), O}Eﬂ a% 494 BE uke}
A & = (Percentage inhibition: PI) X+ 80|,

Z7F 9801 7] WEel Fed BA7IF(cutoff) S PI Hdgh + 3 x
REFHAE Zetsty AEE 9% T olAl PI 37.%7F AEEHA L, SF9
% o] FET Eol=g FH3IY] st cutoff PIE 40%= A3t Th

E 2. ZYAS 7= A e nGP ELISA Eolx #H7}

=% ek T AA =7 501 (%)
A& 1,040 4 1,036 99.6
= A 1,120 7 1,113 99.4
ks 845 1 844 99.9
A 3,005 12 2,993 99.6
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olZ J|Foz P& ul, F 3,005F FTolA 125 g v Fo] FAguS

g wol W% Bl UThIdY (F 2, 19 4. T3, A 7 52
AN W% 99%o0]Fe] Fol£E HEIAA FE] FEATUHR B
% sF99d daAAE ALt E AAEA T
2,000
1,500
<+ BEII=
™4 000
K
Bl
200 ¢+
0 k 4

<10- 10-19 20-29 30-39 40-49 50-59 60-69 70-79 8089 90-99
RS T (%)

a9 4. F AMS S48 Ho] g nGP ELISA o= A% PI #¥%

6. TAIEH FAHEA d 3 nGP ELISA ¥13%= A7t

AFdZAddH o] glojA FAERI] FAAYAIA (seroconversion)-&
H B3R = BRI v]= NVSLAA d53 FEATUYE wAAE
ZAE YA TEA 198L Ao R JE AAH AxRF FE=EQ
ALE8t ELISA(NC ELISA)S =uUi7idte] nGP ELISA
Hlasldn). o] A doAE 19719 dAF 14719 &
5121} o] A 0 2 A “H-?- =2 YUt FIAEYH FAEH

A3 NC ELISAAAM = & 1971F 5719 €% 2407 &
GP ELISAv FT3A1d¥H T vidrlA =2 193 25 A3k

e
o

oxl M o A
[ o 9o o
N
rsz:éfom =
2 oAy g
=2 L} 18 o=
N

—

ez AR, =, nGP ELISA= F397t 649142 8H= &
Aoz AT £ AJT; ol FAA AFIRE AETAA QA
37 32uiQ] Aot F3she Aot} ol NC ELISAE F33A7}
obd =354 NC @ do] dig AE HEstes Aol TIANIH LS



ey de] o3 FEAIAE HANSHY] Wil Bl ¥ue 7E9

ottt 9 wehrA nGP ELISAS %348
A]

FEEE volg A F3FAE A28

3. FEATUNE FAAY FIANEY FAEH U dAehd v wF st
T APy NC ELISA” nGP ELISA?

(27h (PI, %) (PI, %)
1 128 57 + 0.9
2 >512 o MU+ 16
3 >512 64 83 + 15
4 >512 56 90 + 0.4
5 >512 57 94 + 1.7
6 >512 64 94 + 13
7 >512 63 82 + 1.2
8 256 67 79 + 32
9 >512 52 74 £ 0.8
10 >512 87 + 2.8
11 64 69 + 2.7
12 >512 78 + 0.6
13 128 80 + 0.2
14 >512 93 + 25
15 >512 70 89 + 15
16 >512 80 83 + 0.1
17 >512 88 + 0.3
18 256 63 + 3.0
19 >512 76 63 + 182

[~

D NC ELISAE w]= NVSL Azlo]n kLA uA7]30] 50%0|th. 3

AEAE FHBY AHE ey,

2 2GP ELISA:=

w TAY] Aol FAHdAT7IFE] 40%0]
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Asial¥

6% =+
Aol A UEhd wWHE
Hh-g-o]
g R A
x]_L’ }*:Z}\c—)]

ELISA® 71&
Aol e Hx=E E.jlé‘}‘—;_—

FgER)t HAAS
1.7%, 4% + 3.0%, 8% =
ANE FA% FASE WEel fAE R
9 FARAT. FrldAE FAGTH FEYFRG] FA

o] Ao 2

F-lﬂm

of
Bl
9l

2y FAREIIL

21% 183

J(RS2)S A &3 A,

8% + 21%EA I |4

2}

-

s

¢

¥Z¥ 35 do] 3 nGP ELISA AAZ 7}

ki
o A8y Z3AEyY nGP ELISA?
i QLR (FAAE) (P, %)
1 <8 <8 11 + 13.8
2 <8 + 2.7
3 <8 0.7
4
5
6
7
8
9
10
1
12
13
14
15
16 \
17 <8 <8 3 + 34
18 <8 s
19 <8
20 <8

1)

nj= NVSLelA A& 2

A 2HE vEH.
D oroxsiAlzIFo] 40%0]w 3SR ANE P
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v 2 5% olitstgtAE fFRAste 37T wM7IdA Mg SSAE
(SP)E FAAAZY wiE2nte|g 29 F4& st A&, A<
10% $Elol @A & {3 2 olL wWiX = 27T AFFulolHAA wjFst
AT

2. FEATIG FUNA FAAE Faote AzFB 2P 2 A

FEATHE FARAD Hleld A& BHK-21 AZA  F43
RNeasy extraction 71EE AFE3t9 X ATUHE 74X vlo]z = RNA
E %39t AR A2 DNAE AccuPower RT premixZE AM&3lo] A&
DNA%— F3 o8 nPfu DNA polymerase® A £3 HHAAE &
Z39 9. BamHIZ Xhol A¢aLE HI71e Zgo|HE A ZeAH
Forward % 47‘1’5 5-GCG CGG ATC CAT GTT GTC TTA TCT AcT
AAT C-3'¢0]a Reverse 3 5-ATC CCT CGA GTT AAC GGA
AAT GAG CCA T-3'°lty. §#3& FF7|E AHE3st A7le Ztolrd
g FARE FEAL 24 3 Z2o F, 95T A 287 HAE
AlZ1 YAl 94C30%, 55C 30%, 72T 0% & 7]1& Alo|E=2 d)A 303 wt
Baldrh wixlgtel= 72T A 1083 AFFEsAY. %3 FHd4e
BamHI# Xhol 542 A3t pBacPAKS Ho]dElo] sttt o ¥
A Azt Ao¥EE wjEF=EZulolE 2 FHA¢ pBacPAK6 §d =9t 37
LESHNE(S FHe AXFuERvtolg =g A FEAH. wHEOX

ok
32
2 K
O
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dol g 2t WALEA ALS WX R#sath

3. FEATUHEo YA (wAAY) FEE 2F

AZHG Eaoln AT SO AE] AxPulEzrolss BE
$ Fol A ETuPol BAYW AMTALS FFAAT. ALGF LA

2 33 Alx %o TEN &%589(50mM Tris, ImM EDTA, 0.IM Na(Cl,
pH7.8)& AEwFHe 1/20 v &Y FI= FFAZAY 2533472
AEE FAetR T AA Alxgfd s Jdgdddor AE3F AT

gl BHARE &) fstd @l WEE Xcell SureLock
mini-cell &*] (Invitrogen)E ©]€3l9 NuPAGE Novex Bis-Tris gels
ANA AR Wil meEtA HA7IFES AN E2dE dudES
nitrocelulse membrane®] # |3} Si.Ti AZE 3 Mg [Tris-buffered saline
containing 0.05% Tween 20 (TBST) & 5% skim milk] &2 A2 1A]7F
Zot BEEAG Jo dAdFEFAAIZNE AT LAo= | we/mnl FE
E  3Asto  HIFE Fo AoA IALES HEAIFHG. AFH
(Tris-buffered saline containing 0.05% Tween 20) & 2 33]|# o] alkaline
phosphatase”} ZA3d g4 o2 FAE AEZ3HgHeZ 2 ng/ml F
=2 38ty Hrrstgdth A2 IANE BHSA Fo HFHAow
53] Al sk, ¢AS BCIPNBT &9 o= At

2

Azg Fodde] W94 e B Astel AxF wFzutolex

TEAT FHAL 14000 x g 2087 AL 42IL

g 7N
430,

T et A9 d vl Lo AV 8 AxFTIEHA L IMS
13139} E&3E4 02 mges SSFHAFIGT F ouEY  HAME
binaryethylenimine (BEDZ B&3lgt $ZATUE FAHAF uwlolzgl2E

2

4FHac. BE A gl 4F

o



T 2294, 23 HEF 19, 31, 38YA A FIHAFHLE FEHTHE
FAA Y violgizo] U3t 39715 FSAHIHAT

5. 4%
AudY =g BFRAT S4EAE FUARFY 2 B3
103695 % 8% 106902 FARAY. FZATHIS FAe FHe

2A FAY FAWZEAH L TAY 0%, Asiald, A¥ LPB ELISA 7]

o ¥3tE FAUANIAAHS AL HXSFEE FNYRIEH L FARSE
7.

FEATHIFAAD) FIAEE FAHAEH 1982 2F 27d €%
o] YFEE Hiolzlx F&AVIVE & HEE TAHNAY. "= NVSL
A dFste Z Ao digd FAPHFA NC ELISA Zie v=

SEATNY FHNYY GAAY 08 & T, G0N FAP @
oz wholelx ¥3Ee TP o
NVSLeld 9539 24 @3l te FHAEMA NC ELISA 2Ads
ula NVSLoA A

6. FAAAXG FIMAS o]83 ELISA (rGP ELISA)

- FEATHE wAAE "ol s A2 dadS ﬂE‘%°“°ﬂ 1:200
et mlo|laREFHo|E welld 50 ¥ 53 F 4ToAA 0
(16A17) wk-g A ATt

- wolAREHOEE AAHE FFA(ALALFT A 0.05% Tween 20 £
ez 33 AHst.

- 548 4FAG% 2FLIE EFHT AFH NS 4] platee] well F 40
WA BFE T AANEAHE 449 welld 10uE 5 ool 37T
A 1A 7EEQr oFg =2 shakingdtHA WA

- AlelazEYoEE AHE 43 qoz 33 AFen
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- LI EIAE A E dFHOE 2 g/l FEE 34 F 7] plated]
welld 50 A T8 F J7TCAA IAMZHEY %3 £E 2 shaking 3t
A HH-S A F

- v AZEY O EE AL T He= 33 AFHEIUT
- HRP 2% 924 vle2 FAE 200 ng/mt F=2 34T o A7)
3 50 EF 3 37CANA INTHE g £% 2 shaking
st "HESAI R
- o] AREHCIEE A HE d5dor 33 AHs A
- LA 24 0.6 mg/mt OPDE 0.0015% hydrogen peroxide$} &g Foj

plate®]] well

A YA A7) plateo] well 3 50 53 thSo] ARoA ¢k 15
7 EAEH T 1.25M k8 50 HUbste @S ARARY F
3 %= (Optical density)= 492 nm 3ol A =A o).

- olg FA o2 T3 u-$ 5 X (percentage inhibition; PI)& A3E w743}
Aot
PI =100 x [(d=Y F3= - AAEH 345/ dxd §3E]
% ol d=d 3=+ gAglo] GAdZE2EFAT X Ao FF= ol
P FAAA7IFE : PI 70 o)A
b SAHAAH7IE  PL70 vg
7. A AY

ZIAEHE IFAFHAFF(0OIE)2] manual of standards for
diagnostic tests and vaccines®] WEtA AA AT =, AAIEHE GA 3
At 1,000 TCIDsyml FEZAATUHE FAAE vpolH &3 1A7F w
Fo5 x 10" BHK-21 MEFE H7tsle] 2-34Fo] dAn|dog #Zslo
50% €olA CPEZ} #&H+ HFHAs A+ J+& F389
st 37 328 o]l EAHE FEHAIEY FAHeE AA AT
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ZEA T A T FoEEe dd FEXAAFUGrolg 2 danE
o] 7}A1+= U)7}A] domains (amino ¥ signal ¥9¢, extracellular #¢, =
S 759 carboxy REEY)ES BEF TFatm 7] fEqTY douge

o)
Aoz AFsa A= TIA

=
ng,
jus
—r-l
o,
vy
[
o
N
2
&
ot

o
o
)
X
M
o
lo,

It
Wo] A BEUOE =FHW %e pHol AW A FEHT
o}
o}

e

-

™ o] signal peptide”}
50070 2] ojmAtoz o] Foj Az EH oF 64kDag] A}
A

Ui 2 B ga Sz g pgidute]d s 52 rabies HRol# 2
2l

w e
Mo L 4% rlf
m D)

o

ro

o] guml A e mEAFoA HHEE e AVIRY ta e B
9o Fawdoe] FAHE Aoz nauyE u PO ¥ JAsL oy

glycan complexityoll 7133+ sialyl transferase 4ol githe AHojr}p®

®oady B gAdA 238d =FAL FH ST

ALgME ol Aot wRAIFAE 65kDa A9 FerHd
¥ Aoz glycosylation Xol7} ExbeFe] A7) &=
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10 log29] 39715 Jeguidd. 2382300 247 14 log2¢9 16 log?2
#HE et en Ad8E5A7A 13 log2 oY E& F5971E §-A 38
gtk ol2e AN}E o)jdd niE WAdY AASE LAHH* DNA
WAL HEStY R2MeEe] volgx F37E B AFJERgE X
o A& Ao|t® wEslE S Q= soluble AE]C] rabies ForuiEle
HAZIE dole A 2 EdS HFIAS WET 15wARY ¥
HIAAS JedtE B ¢3tH & A A FailiFde] & F3
7He el Z L olul® ] 7R domainsE A SHA BHF3st 7]
Aoz BAAGY, twt 238 EF Azte] AHTe we BE A

oA thie G7F ZaFolE YEUIATH

(71 )

—e— BEI-1 —— BEl-2 —0—rGP-1 ——rGP-2 ——A—4&—B-—<—C-—T-D

N
(=]
1

16

[y

N
[
[5,]

VN titer (log2)
[« -]

VN titer (log2)
)

D
[3,]

o
(=]

Pre 1-14 2-20 0 1-22 2-19 2-31 2-38
Days post-immunization Days post-immunization

a9 2. HACHS &0hoA e ARz FEde] Hady vl

3. FAAAZE ddF o] &3 IAAIY (GP ELISA) 4=

T

AYPoZ AL Faild AFSAS AE3dPdoe R rGP ELISAE

dddtdo=z AREst AXRT wvhE
Eolx7l 2¥oty] wWjF o] (data not shown) cell whole lysateE HF 2ot
A&3712 stk 238 FEEAAE Aol fEl¥ ALz 4

2R-R-1
Fou getdzA o] AgH s FE7E Ao FEHE ol
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Hoh o 237 fiEez Bl v o7 R viE ok
Z  rabies virus FE¥ AL BHK-21 A ZoA 2&HIFLI cell whole
lysateE A do g nlolma2E#olE FH A competitive ELISAZ
TASFAFY. FEAFNG vholga gute] wE native VWAL
soluble 2 FE3IRNE WolE =2 5o|2& e ®¥HdH £ A9
Aol FHAAAEF dE X
lysateE &3 oF gt A
WA ZFALAA HRHE FEHAY] FExZHA
ANg Aer FAHIEEH FF olHd FEREANE FIMA ZHAHA Ao
7V At E 8JIEAE AlEdof & Aot

whebA, cell whole lysate® X @Yoz AL AGIAZA A A

3

A AER 1G11E AHEste] Axg3deWlid S o] & X AATHE wAA
A

=N
Q
;v
t
-
N
&
o
-
A
o
32
Auf
o
(2
=
=
1o

FRAARANES FEATUHE TAAF HolE A SV} 168 RS &
_"

Jo 2 BASE 202 A Pl 60%=Z AASA T

W

T AAAEG FENE FAIGH Folx HI}

FEATHGHl 2 =5E Fo] gle FHdA ASFS & 1,036
9 T1,016FA4 AATF HES HELE rGP ELISAY F+34&
g A, & HAAE 984%, & HANA = 99.7%4] Eol=E eI
ot w2t F 2052F F 395 A Hl5o] FANSS B
Moz 99% Fol=F UeUTh (X 1, 21 3). E8 T4¢ @& A&
SHR = €O U nGP ELISAS Sol%x 996%HTU+= Ua E2 Aot} of
= crude cell lysated] ¥ oz G¥ldo] o3 A aFH] 7|U3s
oz FAEC B E o dido] Gl A g7 wlo|AREHOE
BEH AAEAY o8 A9 FFF2 w8359 steric hindrance &

s H
ox 2 1fr

Ky
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o2 1Glle] dadwde 53 oFgFo AFste A& ¥

olth, wEtA ol LS WA sIIEt 1G11 <] ¢ 9
AE capturing FAZ A3 1Gllel HRP
detector 2 %%‘3}1“: sandwich ¥4 ¢] ELISAE &30y ojF gz
og HATRE Y% st @A FHA APF
"53_’2}0] A7 sty FEATUHE dd oty E
3 ol EHY Fo] Aoz

4
o}

% & Dhioting

30,
o
P

O

fu ot
rxl als
rf
o2t

i rULU

%

,d
et

=
=

E1l FPALS 29 @ EH S Ao E AAT rGP ELISA Eolx #H7}
=F BHAT FARAGATF | SAHABAAT | Bol=(%)
A 956 29 927 97.0
el 1,016 10 1,006 99
A 1,972 39 1,933 974
600 ['
© 450 B
s
= 300 +
£
£
=
< 180 t
0
<10° 1019 20-29 30-39 4049 50-59 6069 70-79 80-89 :90-99
Percentage inhibition (%)
a3 3. U A A48 A didk rGP ELISA EO] Ao PI X%

o]
l:!
(GH e

PI 70% 32X rGP ELISA9 cutoffd)
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"= NVSLelM dd EATHE 7AAE T3AAE FH8EH 19
Aol Wl rGP ELISAS WA= H7tst 23 FAgd 279 w3
AE BE5 FHBAAAYG (F 2,

# 2. FEATHY wAAD TEHAEHE G i Ay Hlugrt
o T EH NC ELISA” rGP ELISA?
(471 (PI %) (PI, %)
1 128 1” | 116
2 >512 89 + 4.3
3 >512 92 + 22
4 >512 56 87 + 7.2
5 >512 57 88 + 5.4
6 >512 64 90 + 29
7 >512 63 86 + 3.0
8 256 67 88 + 2.2
9 >512 52 83 + 4.4
10 >512 63 93 + 2.3
11 64 | 82+ 107
12 >512 76 84 + 2.7
13 128 o 89 + 53
14 >512 59 89 + 26
15 >512 70 86 + 9.7
16 >512 80 87 + 5.1
17 >512 83 + 7.2
18 256 . 74 + 40
19 >512 8 + 5.1
P W= NVSLelq AF& dspolm FEARA71E0] 50%olth A&
FHBA A%E e,
P oopedmAsIFo]l 40%0m 3HVBAEEAE AFLA + HEOAT
EA T 2.

5. TIANEY FAHAEA A dig rGP ELISA

o) 7} =

w 71 -

37t
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6. TEATHYE EFE ALY dE rGP ELISA A& 4 371

#AAh 53] 128 HAME FF IdHA S o] 8% GP ELISAIA
SRR T e 2, 1GP ELISAAME dA483 & vetidd a8z
397 16w 6 AL cutoff2A FASIY. Aoz PgTo
YA E FAREH nGP ELISART ¢58tivh =8, dvoht 23

d ¥HEHAINE EF 4R #ASNY HE wAAY 5ol I

4
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E 3. FEATUY vholE s FAUME HEEAHA A HAHE Y
9% TN T3 nGP ELISA” | rGP ELISA”
(A ebtd) (FAAE) (PL, %) (PL, %)
1 <8 <8 11 + 138 10 + 2.1
2 <8 <8 1+27 8+ 12
3 <8 <8 1+07 6 + 338
4
5
6
7
8 16 <8 7+ 41 33 + 125
9
10
11
12
13
14
15
16
17
18
19 <8 <8 1+15 335
20 <8 <8 2+ 24 4+ 38
Y o= NVSLolA Ag@ Autol® FA@AA7|E] 50%0|t). 3AE

2)

>

o
o

&

ke
>

1€ 484 2342 ved,
BB 71F0] 40%e1H 33HHE
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FEATHG o2 FHINES BAE FUUIg QuPdom
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jin)
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2
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=
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=%
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lo
HU
>
lo
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off
o>~
o
2
>
o
4%
A
)

£ cell whole lysateZ4] Zo] Agdd A
Hel gauld s addoz AAsAT 7| Az dd FEFA 1G11E
A-gste] rGP ELISAY AxA& HAAFAL MSAMNE 10%E 7IEL=
& o, vtolgd s F37t 1687tA] X oR #Aso FIA P
nGP ELISAERTSE A48t NVSLAA T4 XA TFNE F3A29
WO EAEEA 198 g FI97ME UEde EFEAALANE A
Al #ZS k7] ol screening test2A9 HFAHS FAsiAH. o
Eol=o] lofME 99%ZA nGP ELISARTHE 53] &olA tha &

HE 1Y FFo = F /A ddEE2FFE AFE3 sandwich ELIA W4
& A &3t olgg v Eo] A4S FHME A v} AT ol 3

48 FAEHIY FEAATUE AR TAGY AR eIy FHEA
I =

e
ot
rlo,
o
b
=
[
w
@]
=3
=5
(@}
2k
=
s
iy
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