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I

SUMMARY

. Title

Development of potable biosensor for Rabies antibody

II. Necessity and Purpose

O

@)
@)

O

Rabies is a viral zoonotic neuroinvasive disease that causes acute encephalitis
(inflammation of the brain) in mammals. In non-vaccinated humans or animals, rabies
1s almost invariably fatal after neurological symptoms have developed, but prompt
post—-exposure vaccination may prevent the virus from progressing.

Until now, the detection of rabies antibodies takes long time as about 2 weeks.

If rapid, easy and simple Rabies antibodies detection kit is developed, it is more easy to
control of the rabies disease in the world.

The developed kit will help for health of a pet as a medical inspection program.

IMI. Contents and range

This development is for a ELISA on a chip (EOC) for qualitative and quantitative of

Rabies antibodies in canine serum for 15720 minutes.

IV. Results

©)

Antigen development: Antigens for membrane of the EOC is used Rabies virus
concentration solution.

Performance study: The EOC showed sensitivity is 87.58%, and specificity is 99.1%
compared with BioRad ELISA Kit. and detection period after vaccination showed
positive result after DPI 7.

Antigen development : Recombinant antigens were not sufficient for antigen in EOC
kits. Therefore, the whole virus was chosen for EOC Kkits.

Development of manual EOC kit : Optimization of immunostrip width(4mm), sample pad,
signal development pad, horizontal adsorption pad gave good liquid flow and
antigen—antibody reations.

Development of one-step EOC kit : For user's convienacne, manual EOC kit was
developed to one-step EOC kits by connection with substrate storage tank and
adsorption pad. Finally, only one button pressure, all signal could be detected.

Development of poinit-of-care one-step signal detector: For analyze the exact signal,



special software was developed with camera which could detect the lines on the
memebrane.

O Performance : The performance of developed EOC kits were 87.58%, 99.1% in sensitivity
and specificity respectively. And also, the rabies antibody was detected from 7 days

after vaccination.

V. Further application plan

It was difficult to develop recombinant rabies glycoprotein and purification antigens.
Therefore, the whole rabies virus concentration solution used as membrane source.
however, the sensitivity and specificity is not bad as 87.5% and 99.196. we hope the
sensitivity and specificity is better in the future adding extra study. as well as dog, cow
and raccoon will test soon. If the commercial product of this development comes out, rabies
antibody will test rapidly, easily and simply in airport, harbor, or local animal hospital

without high price equipment.



= Al

N1 & AMEUAANe] e .o .. 8
A1 A AT g 224

N 2 &2 2uUel 21sHer o 11
A 1A 9 7l M
A 2A Y e AE

H 3 & AP =1 AR L 13
A 14 FAY TAe A

A 24 EOC 7i&
A 34 EOC A 5%E7}t
Al 44 F7F A

M4z =M . 59
A 1d B @A
N 5 &2 Ager My ol MiytsEE A= L 60

330?..

A 14 dFNEAae & A
A 248 7)) A

HNe ™ FaES . L 63



CONTENTS

. Introduction .. ... ... ... ... 8

. The present technology . ... .. .. .. .. .. .. .. .... 11
. Contents and results of development .. ... . . . 13
. Achievement ratio .. ... .. .. ... ... ... .. . ...... 59
. Further application plan . ... ... ..... ... ... .... 60
. Reference ... ... . . . . . .. .. 63



2|3t A Z A

1

BTE
o AY Y=z

sielz=E 9ot

i

e
5]

j

o 7}

d 87

9

=13

A A el e

T 7N

1 55 2 AlFoA AdEE Ad4FF A9 (zoonosis) o2 ¢

9|

[}

=

[e)

=

Hi1#
1373 94 2% 479 BaK
)

A1 A

4 o

£y w
. o]
Nlo =
o 3
M o £
o
%o = %
) o =
T qnwﬂ
= gd
~ i
mo ‘W ,I‘_/l
vzel
paja! zT ﬂu WH
) — ~o
HAr oy m.l No
of (S
B WW - of-
— 0 T o
0 HT ﬁ
oo o o
T g
= B g
7 ) I -
Ex 2 E
_E DR EE)
o] mu E
m N o el
S W ik
N R o
B _,i Gt H <
My or mO Ar oo
T N o= T u
TN oo oo °
%o W B T ~ on
s mn Mw o WW =
—_— 0
T o, T A
o g T
| Ho
Bn %0 TR T R
SRR BEE X ol =
T T A Y

sehet A% g

5

T E ol AA7HA

=13

A ARSI A ThA



md 3791

-

R

Hol gom 1945 71X

o

o] 1980t 7+A|

ole A% HQ) Ay

2 Ha¥

=S

]

mid 200780074 WAoo 1

v 7,000-9,00071 €]

1

-

ol

p— — Lo} - —_ : _
ELE % HEEE k¥ mT ki T KT X OETE
0 R EC — = Wos o0 X o 5o MO AT o5 S DMa K S 5= 5
X oy X R ~ ! I olp = Ly Y - T = Nr oF T = ‘% T X
-~ Yo O w_rm =y No HA_I o= 5 HV;L —_ — = ‘_fo|u <] < o o om oH o)
. 2 LEmgTar 2o 5 ETd DO 5%
BE g R R Mg N cREETm TS m oA
Yaw 28 EELE L aE = e o Ead
N ok =0 T o T ) ORE . o 2 o X o5&
N_.L%T o= F wwmw bz o Mo g B @ W g 9
AR o TP op e gt AT N g g T T
A g Y I T Tl ™ a4 2w P X
M- R~ T )RR ) - — Mp o o T e T
ﬂﬁv 3 ~ f ._H.MO ,HOI EE 1__/| T X0 ﬂwo ‘._mﬂ o t E.# _E - im wﬁ ﬁ: &o m HI T
S v _ ™ o © Moo o < 5 W X 20
Sin Fg RrdEMisnIr pr ol oge D ko
° ) B o W s ~ N = o ~
T £ — il s — No = — 9V m_ro = oo ™ R m,” ey 0 it A o ]
, o i TG R B T Zae wo i Ywag
N M T mo X o Tk T O > " = oF
o L H X i T = . o 3! ~ TH
S S T Al MR " %o
Tiwg w9 L®_WT Oy S |
Clls 2 N T 2 T me L o 5T T B O EH NE
> = xX = Zﬁo ! b _.Tl T ~o l_ﬁl = oM o) sl LQW ml ,NE ﬂo Muro Eo — 0
pZE ok N R P ke EE T T2
G S - SR KR S - RN o a = -
S W N R ou 2 I = o~ Mo to MR . 3 -
[@)) Q0 ﬁ lony ey A_! OM EO 5 ©° X Clﬁ [ N o T —~ ﬁTi ~— Wﬂ.A” ;OL
< ‘% Murm fils) ﬂ,Al 50 J;NO .HA_I . 0 _.__1_ t .El MM XD _zT w H > En_ ,ﬂwm ZT 50 b ,_&ﬂ_ o
He¥ Nt oRdpa®ogosl X _BE S ®M - SE
o = () o o o) A =r N A o B~ iy —
Gl PP T = PRl S L S m Ny % 2T
S 0 T LR N -l N 7 WA S 9o o = W ok Mo
@ i o o,#E T g A B AR g Vi 5 8 2 ul _nW a W F - gl
W = fod. Njo ﬂo.u 3 | B | ..:m._._ R :.L S = T m o m T g mw: =
*fg ZTa_haxaTowyc R SRS s S i S
GU ~ N Njo ) 0 — o AH WO oy — W = @ 2 2 i "o —_ —
X ™ o= N7 I ol o X B = < il EI T oo K R
~— or T =3 X T o= Ly | of ful o o| e S T oo ow % o ~
o | <0 = =) o = V| o JML T = o mo| WO my © e o > & M < T A o X o MW o
e I T IS R PSS 28, ®mxmodup” R
S o w2 HEE g P BPay wmwOEg AT el en
Tﬁoﬂ‘_ ﬂﬁmom M;tﬂrmﬂ ZLlioﬂ_JXIW..._.AE 1xﬂ,_tmzm nnsﬁTn_Almo:.ﬁﬂo_Wwﬁ._ I
— . ' 5 = R B e = J
Tl TRGgEERg®T ol TR P EE ST T o
FIE mwtfe  Tant e R B B R )
— RN LR S T B A 88 g T T a2
X o T X o) . E Mo X E 03 B 2 8 3 n ] ~Al|
~ S = 1B m N T _foTELoﬁ,_ W o B S5 S 2TE MW T T P B
= e T e N T N AR RIS I
T o KT E o off B o RN Hm o B G B o5 o e o
XK i oy 5 By o gE

2.

v}, Negri body



Ao 2% o]Are] AAL AQA3re] A H

[]
.

AlE 4o I+

=
'_.li‘

o o

(]

AL weA, @A 34
=

a1

9

B

o

I

of

A7y =™, 71E9] FAVN, RFFITS 2

on
oR

+

o

W
4r

<A

p—

0

7

=

o

14 Ade] AHAAH F oA
Q774

A
W

d

1

-

[e]

-

& vl

il = ot

3

9

A2

=
il

ol

p=2%
[}

4. BAY vhold s A AFA
AL ERCES

el

w
BT

=0

o)

<]

10%F

A
o

T

1, 7+H4
H|SHA =22

O]

ade2 Ay 1

Apol g2 AT A

.
P
T

29
o
=
sl
=

StA o] &

EECRURE
| A BAES} A

=l
WS A

f

9]

A dHAE we Ay g

=)
.

UM 7 28

o] Alzko]
Aztol AokHu, v & E7

el = v
=

T

S

olaL, 2
s, 9, FF SN d3 wmEA FFAN HH A AFE GA HE=,

A H] =}

o) 7}

Ry

|

-

=

of e §E Aol An.

<
ne

el
of

o

=)ol A=

|

!

QIF7h W vhek(

-
T

5

S

u

Agow

-
3

]

Zro

s}

b

_10_




H 2z U 72sHe g

Al 14 =9 Tehd 4%

1. 71993} 94
74 MdE ELISAH S BioRadAle} DRGAFS] X SFEZF A4stso] A qk 1 v
o] wjg Hl& AJ (150009/138] HAL. wehA, Fy oz AHs 2 JF|E7F Fdujd 7

(el 7,5009/13]1 A, L AL Hs gdid ez 7dE.

2. A&

7F. Bio-RADA} (Z &)
(1) A% : Platelia Rabies I kit (ELISA)
(2) "HAF FF 1 N, aL%el, A%
(3) AlZE AN ZE
4) 54 : OIE 1=

. DRGAF (54)
(1) Al¥ 9 : Rabies IgG Ab, Rabies IgM Ab
2) "AAF FF 0 A

(3) AEAIZE 242

v

A
<

-

30

A

A 22 =W Te iE ER

L QI 3& deddolets Fdawe AW 544 At A4, Ui SoAe 28-S APt
ot wHTo Ryl d 2 ayR ALl AT AW street virusE HAwSL U

2. ol 7]#AAAM = AFMENS Negri body HAN AAAW A AL wlolgl s B 59
AHAANE Fastal glow, 7 Aol upe} A

=

3. 23} fixed virus(ERA strain)E& ©]-83 F74% oduHdF Tz
23] AW HETS AAlsta Jdom ofuf o] &X= WAL Il (F)TEMAE v EE 470
HAN A AAAE L QL5

4, TPt g AFARE nFsH, 20073 7HA g Bl FE U 5L ®
st A3 E5F(Arctic strain) 9] 2E#lolw, o]d gt HA 2 G proteing ©]
43 ELISA9F wlo]l 2~ wjgol & o] &3 Sandwich ELIS Narsld o OIE standard

W e oFke] Aot o] FRlEo] HAAR FPH R olfHY|= JE HoR Ad

=

3]

=
il

A SASTNEZE FARD (F)Hpo]l L E ol A ofn] o] AvjEal gl
= Wb A Idf JE= vleA] Aoz Q] oA Alx AvE AT FAst
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6. wekA o gk Al

7 ARE A4,

o]
.

Awrste Aol ¥ AAle FB =7

ATAAEe] W8

AP e] B8AY

A
o
Y
lo
B
Lo
o
12
(o,

N proteing baculovirusol] & 3a}
o] ELISA 7§14t (2006)

N protein®] ©gt ELISA ®¥HS 7l

W o Aol WErYA 2

Hl
o
&
1o,
&
2
bV
12
(o,

S EelFe] FAA4 24(2006)

A5 (Arctic strain)@F "¢ &

AFSSA, France

G protein® ™ gt indirect ELISA
HEH(2007)

5=

qzloi :Lx%z;]_ /\].EHM

A AAFeR  AHEHIL Qe
Bio-RadA}2] Platelia Rabies II kit
st H7FEA,  8~10%< false
reactione H.¢J
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A;
N3 A AP Ue o B3
A 148 FAE Y AL
1. 3749 vfolad 2 WY
7F 7AW wlole s
B wvlolgl~ ERA straing S5 AT o (F)ZFH Erbol violy A~ v S
g5kt
|5 1S = [Ea s Be o=t i 2 A
Hhole] ~ & w37 9k Alxe 104% o A FTBS trypsine 2 &3 AJA o
S ZUwiF A FEI A A E(Primary Porcine Kidney cell/PK)$}, Baby hampster
kidney cell(BHK) % Black goat kidney cell(BGK)& S thstul v E st Ao A &
Grol AL ATE. Zbzbe]l  MEuwjgulR = 7|2 MxdjeF wAE (a-MEM 52
E-MEM)Z ZAA Ad& Ao zhzhe]l vjA| o lactoalbumin 1%, Yeast extract
3%, Tryptose Phosphate Broth 10%E H 7}t Al X528 w4 = 10%9 FBSE #
bt ol wlolgl 2~ 418w = 2%9 FBSE #H7bsle] wlolg =7} 71 Wol 24
= A8 MEE AAFA
1 Ay} 374" wpol#] 2~ primary porcine kidney cellol A E-MEMS 7] 2w 2| & &}
Lactoalbumin 1%, Yeast Extract 3%, Tryptose phosphate broth 10%7} 7} ZdEjof
Al A gE vl A= FBS7F 10% H7HE 1S of, vlo]le 2~ v ¢& wjA] &= FBS7F 2%°]
A FAESS W b e 97k 100'LDs/0.03ml  (vh- Hu AER),
10"TCIDso/mI(PLAR)S JERAATHGE 2)
3 2. AlEvf el &gt nlolg A~ FA
Al iz PK BHK BGK PK BHK BGK
AR Y E-MEM a-MEM
H]—O] FH—}_: Q_‘ﬂ7]— 105.1 104.6 104.7 104.9 10443 104.5
(LD50/0.03II’11)
H}-O] E“l—}: 9517]- 107.3 106.8 10645 1069 10643 106.5
(TCIDso/ml)
t}. H}o] 31—/: %%‘

_13_



2. PCR

7F. RNA extraction

ERA strain virus #l%4oA  TRI REAGENT-LS(Molecular Research Center.
CatNoTS-120) AF& 3Fo] RNA isolationdt3litt. RNA isolation #7482 T3 o)

(1) ¥iFe 2500 E3k 1.5ml tubedl rabis virus 8] 250405 AT}

(2) TRI Reagent-LS 750u0S  H7}stdth

(3) A=A 57 G A AT

(4) chloroform 2000 % 7}3sF $ 15%7}F vortexing s th.

(5) A2 A 5 G5

(6) 13000rpmoll A centrifuge &}3 t}.

(7) 43S M2 1.5ml tubeo] &AFAL

(8) Iso—propanol 500x¢ % 7}3+5 inverting repeat 5 63] 3} St}

(9) A=A 10E3F B = a3t

(10) 13000rpmell A centrifuge 3} t}.

(11) A =A2=81A4 AAZ 3 70% EtOH 1m¢ A7} 3 inverting repeatd} i t}.

(12) 13000rpmell 4] centrifuge 3}

(13) pellet o] HojxA] FA T st A= A A3

(14) clean bencholl 4] 20%7F dry sttt

(15) 1002l DEPC-D.W. & pellet & &3l3}% ).

1}, G protein PCR
F=73F RNAE template® NMLYV reverse transcriptase (Mbiotech, Cat. No. 19501) A}-&
ato]l cDNA 33ttt cDNA A& 3 33 o] xA3ske] 42T 1A7HEer whg § 7
0CoA 533t WEGAIA vt2 WsH st AL, vt ARE-sL3
PCRS F3dst719s] ¥ 49  Oligonucleotide primer &+ NCBI9lA ERA strain®
sequence= NCBI Accession No. EF206707 zFarslo] A 2Fshi .

¥ 3. G protein cDNA 34 =4

RNA 410
5x RT buffer 4ul
Anti—Sense primer(100pmole/ul) 10l
10mM dNTP(Each 2.5mM) 10l
MMLV RTase(200u/0) 1pb
RNase inhibitor 1l
DEPC-D.W 31el
total 2014

_14_



¥ 4. G protein & primer list

Abbreviation Sequence(5'-3") Direction| a.a position
GP full F GGATCC ATG GTT CCT CAG GCT CTC Forward
1~524a.a
GP full R GTCGAC TTA TGC ACT CAG TAA TAC ATA Reverse
GP 103aa F  |GGATCC ATG CCC GAG AAT CCG AGA Forward
198~300a.a
GP 103a.a R GTCGAC TTA CTC TCT CTT CCT GAC CAA Reverse
GP TC3 F GGATCC AAA TTC CCT ATT TAC ACG Forward
20~ .
GP TC3 R GTCGAC TTA GGT GCA TCC TTC GTC CTC Reverse 0~55a.a
GP TC4 F GGATCC GAA ACC AAA TGG TGC CCT Forward | 267~337aa
GP TC4 R GTCGAC TTA GAA TAT GGT ATA TGC TTT Reverse

Glycoprotein 524a.a® T/ %o At} AA| 524a.a. 5 la.a”19a.a= secretion signal,
20a.a”465a.a+ extra cellular domain, 466a.a~ 524a.ax~ anchor & cytoplasmic
domain® 2, & Ao A= laa “465a.a7tA 2] DNAE PCR 3ttt GP full gene ¥
GP gene <% glycosylation site 7} §l& H#3} liner epitope 7} €4 3= F &=
FA o2 3t recombinant & A F37] 98 PCRS 433k th

PCR %71-& thermocycler(mycycler ; BioRad)2 94Col A 5&-7F ¥k$ % (94T, 18,
59T 1%, 72T, 2%) x 28 cycles, (94T, 1%, 60T, 1%, 72T, 10¥%) x 1 cycle®

AH83h 5k,

z

PCR ®F&o] &3] & & 15%9] agarose gelS ®HE°] PCR product luls 7] 4%
slo] &9l sizeE €?13til Geneclean Kit (MP biochemical, #1101-400, France) & At
&3to] T&FE DNAE F=8dtt (L4 2).

1400bp —» GP full 1353bp

1000bp —»

_15_



500bp
300bp

. G protein Sequence &2l

<«——GP TC4 213bp
<——GP TC3 108bp

18 2. G protein PCR #7] 9% A3

. G protein pDrive(T-vector) cloning

PCRo] &el®l =2 2% pDrive PCR cloning kit(QIAgen, Cat. NO. 231124)°
TA-cloning3l®] sequence 2¢l¥ Expression vector cloningX]el] AR&3FATE £ ol A
Elutiondt PCR product 2u0¢} pDrive Vector 05uxf, 2x Master Mix 25ulE5 Y il
vortex mixsle] 16 ColA 1A1ZF ligationA|Z! $ E. coli competent cell?] TOP10F’ ol
Transformation 3}$1t}. Transformation< heat-shock WHS o] &3ttt} -70°Cell =
#¥ competent cell& AW ice oA s A7l F ligate bulE ¥ oF 3x%7F %24
2HJA EFe F icedl A 30iE7F XA AT

Hb-g-Eo] 3% competent cell®] tubed 42°Ce] &2 90x7+ A A AlA heat
shocks & §& FA] icedl ¥Wol FATh icedl A 583 A F FAA 7 H7b= A &
LB 9A wixE 1ml Eol59] 37ColA] 1A]3H&<t shaking incubation(180rpm)-S
% selective marker® A A<l Ampicilline] F7Fe LB agar plateo] 100409
E@3le] over night©® 37T incubatorol Al vj¥sldct. vl & colony”t & A
S goldta, A colony:E  Ampicilline] #7FE LB brotholl pickingdle] =<
o}, Y-S Wizard Plus SV minipreps(Promega, Cat. No. #A1460) kitE

Plasmid% isolationd} 1 t}.

S A

2 >

:

O
ol
ol
Q2 @ W e N o

Dad
e
ofo

ol
o

[e)
oA isolation® Plasmidi Sequence #41 A& A (F)Ax=do] samples 9 F
3}, sequence®™?S ST EA% Sequence= NCBI®| blastdle]  template
sequence®} H]1L3}o] amino acid7} W3HE A @2 AS 8Qlstal, o]E Expression©l

AHg3h 5k,

. N protein PCR

F=3F RNAE template2 MMLV reverse transcriptase (Mbiotech, Cat. No. 19501)
AF&-3Fo] cDNA 439 th cDNA §H4d2 3 59F o] A8t 42T 1A 7Hs< ¥kg
T 70ClA 5E3F REEAIA v= W R st AL, vE= ARE-sF T

_16_



¥ 5. N protein cDNA &4 =7

RNA 410
5x RT buffer 410
Anti-Sense primer(100pmole/xl) 1ul
10mM dNTP(Each 2.5mM) 1
MMLV RTase(200u/x) 1ul
RNase inhibitor 1ub
DEPC-D.W 8k
total 2014

PCRS 337198l ta9 Olgonucleotide primer= NCBI®lA ERA strain®]
sequence= NCBI Accession No. EF206707 #ta1dte] A Zst A cHE 6).

¥ 6. N protein & primer list

a.a
Abbreviation Sequence(5'-3") Direction .
position
GGATCC ATG GAT GCC GAC AAG ATT GTA
NP full F Forward
CTCGAG TTA TGA GTC ACT CGA ATA TGT 1~450aa
NP full R Reverse
GGATCC ATG CCC GAG AAT CCG AGA
NP TC1 F Forward
GTCGAC TTA CTC TCT CTT CCT GAC CAA Reverse 1~383aa
NP TC1 R
GGA TCC ATG GAT GCC GAC AAG ATT Forward
NP TC2 F
CTC GAG TTA ATC TGC CAG TGC TAC GTC Reverse 212~383a.2
NP TC2 R

Nucleo protein 45la.a & T4 Ho 9401 laa45laa &S PCR 3t cloningol A}
3tk NP full gene 7%k olyz} NP gene % linear epitope 7} &A% FE&
truncation }%] recombinant 39S A Z3d7] $5te] PCRE 33t

PCR %7 thermocycler(mycycler ; BioRad)< 94T A 583 ¥ & (94T, 1%, 5
9T, 1%, 72T, 2%) x 28 cycles, (94T, 1%, 60T, 1%, 72T, 10%) x 1 cycle® A}&
sttt

o ofo

g}
O
=
2=
olo
o
e
rN
ol

| B¢ 3 15%9] agarose gelg W5o] PCR product 1ulE #7] 3
F3lo] 399 sizeZ <18t Geneclean Kit (MP biochemical, #1101-400, France) =
= s FEoATH(H 3).

NI
a)
=)
Z
=
il
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1400bp » e < NPTCL 1149bp
1000bp NP 1353bp NG R

1% 3. N protein PCR 7] 9% ARz

v}, N protein pDrive(T-vector) cloning
PCReo] 3el¥®l F% 5L pDrive PCR cloning kit(QIAgen, Cat. NO. 231124)9]
TA-cloning3l%] sequence <213} Expression vector cloningAloll AF&3Fth. oA
Elutiond PCR product 2409} pDrive Vector 05u0, 2x Master Mix 25uE Y il
vortex mixste] 16 Col A 1A%} ligationA 2l & E. coli competent cell?]l TOP10F’ <l
Transformation 3F%t}. Transformation< heat-shock ¥WH-& o] &3ttt -70°Col] X
#9 competent cellS AW ice HolA s AlZl F ligate 5ulE ¥ oF 3x7F 24
2HJA EFE F icedll A 30iE7F H A A H T
wg-Eo]  ZghE competent cell®] tubeZE 42°Co| &>4=%o] 90%7+ A A7 heat
shocks & §& FA] icedl Yol FUTh icedl Al 583 AA & dAAZF H7FE A g2
LB A vjA|E 1Iml Yo]F9] 37ColA 1A{Fs 9t shaking incubation(180rpm)S Al 71
T selective marker® A A2 Ampicillin®] #7}¥ LB agar plateo] 100x02] +H-&
’3}04 over night®. 2 37T incubatordl Al v ¥3FAth WY 3 colony7F FAd€ A
gelsta, FA4 ¥ colony= Ampicillin®] % 7F¥ LB brothel| pickingale] Hj &3}
Hj kol & Wizard Plus SV minipreps(Promega, Cat. No. #A1460) kitZ A}-&3}
Plasmid & isolationd} %3 .

._Q rulo l-ﬂ

A} N protein Sequence 2+¢l
Hol A isolation® Plasmidi Sequence #41 HAEHAQ (F)A x=do| samples 9] F
3lo], sequence WA1E vt EA®  Sequence:= NCBI®| blastdle] template
sequence®} H]1L3}o] amino acid7} W EHE A @& A& FQlstal, o]= Expression©l

Ab-g-st it

3. Cloning

7}. pFastBacell G protein 2 N protein insertion

Baculovirus Expression system= ©]-83}¢] Rabies virus®] G protein?} N proteinS %
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ol

71 $13}e], pFastBac HT (Intron) vectorE A3t} pFastBac HT(¢]3} pFBB)el
FE&E Zola, AA AFR3L7] Y3t GST{MFBG)2 E-RNA synthetase (pFBE)
£ fusion partner® A}-&3}%
Z} insert”} insertion ¥ ¢ = pDrive clone¥} vector= BamH I ¥} Sall © & restriction
3tal, o]& 15% agarose gelol W79 53t sizeE EH3AY. E8¥H DNAE
QIAquick Gel Extraction kit(QIAgen, Cat. No. 28704)Z A}-8-3}o] purificationg 3%t}
Purification®] €& % vector®?} inserti= T4 DNA ligase(Roche, Cat. No. 10481220001)%&
AFE-3}e]  ligation 3T Ligatione Vector elute 2409} Insert elute 4.25¢0, 10x
ligation buffer 0.75x¢, T4 DNA ligase 05uE E313te] 16CAlA 8AFF o] WHS-Al
t}. Transformation< heat-shock ®H-E& o] &3ttt -70°Cel X% competent cellS
AW icel A B A7l & ligate bulS ¥ar oF 37 ZA2HA &3 T jcedl A
307 A A A o
HES-Eo]  Z&3%% competent cell®] tubeE 42T 2] Heating blockel]l 90%7F A X AlA
heat shocks & & FA] icedl 2ol FA. icedl A 57 AA & FAAZ H7EE A
22 LB A A& 1ml FolFo] 37TCAA 1A7HE<tE shaking incubation(180rpm)-&
% selective marker® A A1Ql Ampicilline] # 7€ LB agar plateol] 100402 <Y
3ho] over night® 2 37C incubatorol A v st ch ¥l = colony7F F4E A
o1ata, A HE colony:E  Ampicilline] H7FE LB brothel pickingsle] v ksl
kel & Wizard Plus SV minipreps(Promega, Cat. No. #A1460) kitZ A}-&3}¢]
PlasmidZ isolationd}91t}h. Isolation® DNA<X cloning*] A}&¥ enzyme?l BamH I ¥}

Sal I 2 & restrictiond}®] vector®} insert sizeZE 22135}t

s

0o e

N

1. DHI10Bac®l transformation (Bacmid A% % extraction)
Yol Eel¥ clone BacmidE #|2Fsl7] €35l DH10Bac competent celle]l Heat
shock W © & transformationd}$ith. —70°Coll X% competent cellS 7 W iceoll A 3l
% A7l & Plasmid 1545 DHI10Bac competent cell 10000 ¥ i1 F3kc}h, oF 3%7¢
A £33 T iceoll A 20w3F AAAAY. AX7F EubH 42T Heating blockell
1% 30%7F heat shocks o H ice &olA 283 Gxstar, FAAZE H7FE A &2 1mb
°] normal LB brothS #7}ste] 37Cel| A 4A]17HS Shaking incubator(180rpm)ell A B &
stk wiekol &t 5 IAA|ZE HUlE A 22 LB brothE ©]&3o] 1/2 dilutiond}o]
dH} A 100ulE selective marker @AY #|Q1 Kanamycin, Gentamycin, Tetracycline
7} Blue/White selectiong $13te] X-gal®} IPTG7}F H7FH LB agar plate ¥ Aol =23}
At Z=o] € % 37T incubatorol A 2¥€3F wkst F White colonyE Kanamycin,
Gentamycin, Tetracycline®] 7}¥ LB brothol pickingsl®] over night® = Hj <3}t
Hj&Fo] Ed = wjdAol A BacmidE FE3FH T Bacmid FE Wizard Plus SV
minipreps(Promega, Cat. No. #A1460) kit9] solutionS AFg&3dle] F==3s}9dc}. wjko] &
W ouj kS harvestdte] A S A3 Al A3}aL Resuspension solution 3000 3 7}s)
o] pelleto] ¢43] &2 w|7hA] vortexing= 3t ©]ol Lysis solution 300 E % 7Fsk
3 53] invert mix$+ ¥ Neutralization solution 300u0E 3 7}8F3l 53] invert mix3s}$ th.
Iceoll Al 1023F AAF F 12,000rpmell A 1023 dAZelste] FH A3 75009
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Isopropanol 750E 4 5 53] invert mix3Fth Iceoll A 20837+ A=A F
12,000rpmell A 1523+ A48t A4S AAF 5 70% Et-OH 500u5 F7hataL,
12,000rpmell A 5&3F FA g etA Tk A HES Al AS FClean bencholl A 5&3F A
Z3% & "Werd DW. 50ulol =2l Z 4T Al over nighte 2 DNAZS &3] A #A ).

Mr FN

4. Expression

7F. Sf9el transfection
Extraction® Bacmid: &S 913le] Sf9 celloll transfection &9t} TransfectionS 3}
7] 9l8e] Sf9 celle 9X10°cell/ml-S 6-well plate 2 welloll 2me EF3ho] 27T A &
A7 Fet AAEe T medias A ASFA T} extraction® Bacmid 1040 Media 140405
mix3} i, SuperFect(QIAgen Cat. No. 301305) 10ulES 3 7}8Fe] A4 208 &<t A XA
stAth A F Media 1mlS 3 7Fske] Sf9 cellol ®538ko] 27ColA 5A17F AA3F &
SuperFectE A A% & HitE PBS 4ml= washingdtith. ¢]o] 1x Antibiotics7} ¥38+

H media 2m0S H7}ste] 27°C incubatorol Al 54 7F wjoksl 3 vty FEE sHelsgitt

ol

ol

1. PCR &<l

PCR & 212 PloA Aldstdth. PlolA Baculovirus®] DNAE Intron Viral
DNA/RNA extraction kit(Cat. No. 17151)2 extraction 3F1t}. ¥l supertanant 15040
of Lysis buffer 250u0S F7}ste] 15%7F vortexingshal, Ao A 1087+ A3 3
Binding buffer 35002 #7}8te] vortexingddth o] S Columnl & 27! $13,000rpm
o A 187+ AAEY 3 o3l S AAE F Washing buffer A 500uE H7Fgk &
13,000rpmoll Al 13&3F AR s S8 & A Y E A A3t Washing buffer
B 500 E #7Fst ¥ 13,000rpmoll A 1&3F YA 8]stal o] Washing bufferE €7 3]
AAG7] 8 13,000rpmel Al 133 dAlZE sttt DNAE Elutions 3sh7] 91 @)
Column< A} 1.5m¢ microcentrifuge tube®]l 71 ¥ Elution buffer 40utE 2o A=l A
3 gk £ 13,000rpmell Al 123F AR ske] Extractiondt DNAE column® =5
B FZE3th FE¢] &89 DNA 1 Especific primerg o] 839 PCRS 3 3}o]
Plo| A o] &d o F-5 glstgith (e 4).

o ML o

o
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Rabies GP full &3

Rabies GP103 232

R

Rabies GP TC3 &3 3¢l

Rabies GP TC4

Rt

Rabies NP Full 23}l Rabies NP TC1 23 8te]l | Rabies NP TC2 %3 gkol
(== kg
138 4. P1olA1¢] G protien % N protein 23 <1 (PCR)

PCR &9 Z3 G proteine GP full, GP103, TC3, TC4 =+
proteine NP full

Tado] Ha e, N
AR ki, TC1Y TC2w HdE Ad5S e F AU
o] ol 6714 YL P29t P3E virus Al S thS3} o] stk
(1) 9X10°cell/ml-2-6well plateﬂwellOﬂZmEW BFakaL 27°ColA 3 Azt
(2) Suctiond}*] medias A%
Al ZF Zot AT &=

% Virus stock 400405 H7FsFal 27C incubatorol A
Media 2ml-S % 7}a} it}
(3) 27C incubatorol Al 397t wjkskdch
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(4) P2elA P3= Alth e w= 9o} $Ld3 ARle= it

t}. Western blotting &= 23 oz 3ke]

A o] g9l & P3oA] Western bloto. &2 718 &lA ). P37-A] At vl 3t 6well plateE
-70Ce] dala 37ColA =< & ujF 1.5mS 13000rpmoll A 1837 A &2 33
50uf PBSel|l pelletS resuspension A]7]1aL, Aol 502t 74 SDS-PAGE sample
loading buffer¢l 2x sample bufferE Z7}3te] 587F #<l F 15% SDS-PAGE gelol
loading &} running &1t} runninge] €1 NC membraned] ¥ 2S5 Transfers}il,
o] 5% skim milkE $3%F TBS bufferd] Y1 30%37F 4294 shakingshH A
blocking 34 th. blockinge] £uW™ 12k &A|Q1 Rabies ¥4 A& 5% skim milk/TBS
bufferel] 2008 3]4ate] 1A17HEe wykste] oA WA ZTh 12k A wkgo] &
Y membrane< washing buffer2 5%4 33] 29| A shakingdl™ Al washingd}al, 23}
3¢l Anti-Canine I[gGE 1mg/mle] HE2 1A 75 wkdhy Ao 4 WHSA AT 2
2F A WEg-o] #3 membrane 13k WHS-o] kS uwle} 5UEA washingsha, wHAY
S ¢l Anti-Mouse IgG(Whole molecule)-Alkaline Phosphatase(Sigma, Cat. No.
A4312) 40008 3]Aato] 1AIZEERE wnkalw oA wESAATE o]& ThA] 1A} RE
$o] ZykS w9} 5UsA washingdltal, BCIP/NBT premixed solution(Sigma, Cat. No.
B6404)o. 2 WSt A E 3Helstsl
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3

4 56 78 9 101 12 13

Rabies GP full Western blot

M1 2 3 4 5

5 06 7T & 9 10 M

Rabies GP103 Western blot

6 7T 8 9 10 11 12

8

L

K

Rabies GP TC3 Western blot

Rabies GP TC4 Western blot
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M 1 2 3 4 5 &6 T 8 9 10 N

Rabies NP TC1 Western blot

M 1 2 3 4 5 & T & 9 W 1

Rabies NP TCZ2 Western blot

1% 5. G protein 2 N protien®] western blotting

Nucleoprotein < linear epitope < A3l recombinant &S 7] %3}
I o HAdAwE wd FZr 3 Western blot WS- Holx] kttl wjiEo| linear
epitope 7} E£AsHA S strain ¥ conserve ¥+ gene H-#-S truncation dte] NP
TC1, TC2 recombinant ¢S =AU 18} o5 FYE Western blotS 13835t 2
U, WSS Holx] 9kt <t Rabies?] A4 T oA = Nucleoprotein Hth=
Glycoprotein F-%9°] A7} o] a1 &= Aol
Rabies Glycoprotein= gene AA] Wol glycosylation site 7} <A wj&ol full gene <
E.coli 3 system®Z recombinant &¢S THE7]dd = F43sA. ddti=2 GP full
gene YL I AA] HA gt
olel TAE A 3dFarA} Glycoprotein & ©ll A glycosylation site 7} £#] 34 &= 4
Z o) A] epitope 7} EA] Ft= HES FA 0 R gene < truncation 3+¢] cloning % )
Ark 2 A¥ He Hd ot western A BHS IAY oFshAl WSS B epitope
o] crystal 7+Z2E A AEo] 2o western blot HFgA] A3 WSS Ho|x] =

o2 AR

w, o o [

ot
+

A+ AFL Glycoprotein 2] linear epitope T4 2 %2 gene truncation 3}¢]
1S cloning & Al &el] Qo™ VirusZ4%H glycoproteing purifications}

recombinant 3} Y2
o] G proteing ¥o], EOCE 3oz o] g3t A Folt},
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5. Rabies virus & /Y AF9 +A

g A Al¥L Glycoprotein ¢ linear epitope A S % geneS truncation 3}

recombinant 345 cloning & Algol o™, VirusZ%E glycoproteing purificationd} ]
G proteins 4o], EOC& oz o|&& Ago|ort, 5 whgAdo] glAY oFstA vt

SeRAY HFo WHOE Rabis virusgE 55t WEHIS A5E ALES7E AFS
M7 SATAdA SR IA A AT AN ).

6. Rabies virus ¢ &%

Strip A Z&A] AF&3F 9L Rabies virus® F=3e] AF83F Y. Rabies virust® ERA
strain=AFE-3t A o1 viruse FA YO 2 Polyethylene glycol 6000(PEG6000) 2.2 43} o]
H8sldt. H]H Rabies virus ERA strain 800m{S 2] 9 (Cellu - Sepiil, Cat. No.
#8030-50, Nomina MWCO 600078000)°ll 3L 50% PEG6000(Junseijit, Cat. No. 69245-1201)
EA 370 Fol FASATE FALS WA E A X a5t on, 247364 7HE <t A X ek
FA" YH9] viruste PBS 30mlo] HFHA1A virusE 33t 34H viruse 3000rpm
o2 20%% Y94 &8 (Hanil, Union 32R)ste] 45 dE 3]43te] o]& PD-10 column®. =
PBSell A3t 97 574 $ membraned] LA 3IA[A ARG

1. Rabies virus H{ &2 & Dialysis membrane
of @1 & E& dipe2 STt

2. 50% PEG6000-2240] 21 24~36A|2HS 0t
YEOA mersto)

rr

3. =5 virusE PBSO| B8 AA 3l

o
o

5. 2|%=Bt virusE PD-10 column© 2 PBSJ|
£X = oI A™0] AR L
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A 24 EOC 7

1. Manual EOC B¢ A A

7}.

B},

2 AFALE ) MEEoiR Wul-ZetaE stolH = (hybrid) H < EOCE
435t7] et AA A 5 7]EQ A3 GEE WE Y ~E¥ (membrane strip) Hf
oAl A VEs =Yoo HAHbHl AlAa®le] AT S =R

(immuno-strip)2] % (4 mm), AlEH7F =, A5
o] dols HA st Fo= q

%
Ho
I
o
BN
N
=)
&
I
[m
o l-o[l
o
o
X
rjg
ik
rot
otk

A BEFHeiA e FA= A5t 98]
o] dojyi= W H g <l F o lamination

=130
=
IE st skl

LU B
Adge B wAlE 7HAE F denz, AriHo

Plastic chip
(polycarbonate) with
membrane implanted

HoAEY

Immuno- .~
strip with 7
4 mm width 4 J .
Sgnai Enzyme ' Enzyme : Sample
\ \ :;Tg;g?ad generation  subsmate mm:f;mg application
pad S\IPPIYFUE Ieleasepad pad

(1) Alz #7t HE
/ % (2) Protein A-22 ZEHH
Horizontal flow Slgna.l Sample (3) A|2HM" I =(NC membrane)
(4)

absorption pad monitonng application 52 A glc
window pot Nz 288 &F HE

oz}
8
[
m
i
2

2% 7. 54 - RgH0] AEHod EOC (959 WAE Manual EOC 3 (L2%).

B ATIA A FFEE BEE A/t A1 gud WGAM JES AdelnE AE
BY A SA AR 47 Fo Az Betay P& RoR o] naHE A4
0 AEEEY G2 2Ese AH 242 RYsAL,

4438 NE4% $42 Bel A48 BOC Tehag Fe welisddel A¢e B
A& MAAAE TEE Hel AEHoR AgEE AW A ASEAE
WeldA e AALEe BE 54 UgEd FA® HES AT Aoz nud
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oN

F(55%))= Ab&dtolol dtr g dalitelet 22 F7F4 <
g ¢l Aol A o] FoAA=F 7] S D FE R 13

F AT NEL °F 8 um, ML F 12725 ym, A 2 pmol 7] o
o] pore sizeE AW v‘i'— g ddste 44 84S !
ﬂ?ﬂro}oﬂ & (19 7

, CytoSepAt A2 78‘—?— membrane ol ARl ] AJREHETF UF
’\]7}01 AAE QL 182 s dHo] iy A
& 7a, CytoSep).

o %4?4% A3l NCUY polyether sulfone (PES) membranes ARE3F 2ol % o
=] 2% gFgrom 63?94 AA7F AR o} FEAHo T &EF7} membrane
2 o]gsts wAZE BAESNE (L9 Ta, NO).

, Ahlstrom A} A|3E<l Grade 111, 141, 142 A}83 A9 o3 &HE 2L oy &
ow WEHaYe AYE YENS I T 53] Grade 141°] H <l Ao

(28 Th).

v}, F7}2, red kidney bean (Phaseolus vulgaris)ol A 217 lectin (EAF & 2 9
grsts 2595 7ML don duawmdy Mx 55 SHAIE AES e E
° S|

+
Wopet o2 et
Al N

£
>
J*.LL

=
M & ode |r
9
ML
=
o
2
=2
tt
4>
Og{é
et
4>
g2
3

0%
o & 2 dr M orfn o~ oo

A e

TAARES 5 mg/mL FE=2 10 Ly 53t 4 #8354 E FANAS (2

8c).
a) b) C)

CytoSep NC Ahlstrom Time — : —

Gradel4] Gradel4l Gradelll (‘_;enical ﬂow)
atlllimEBE & & |
:| ’ %7y
| . [ [
2% ) [

2 1 | |
iiI i ) |'i ]

a9 8 7 EYdsdd dd @728 AE(EF) B lectin AHE Al E7EE APEAAHLEER).

3. HolH & A Idg AYg2EY Az

7t A5 3
(1) &2 FAA= Mo &3 ol AW wlojgf o] tigh FAE SAstE vlo]l LA E
Nrstaia ek, o]l & A= So] A EHEA 1 outoly s Fhelo] AAbEofof
ste=d, 1 IREAZA FHFYo] glycoprotein?}t glycoprotein peptide & B &4 3}
A7l vlo]l 2] ~(ERA vaccine strain)E A 431315
(2) vlolH 2~ AT glycoprotein®] 74-5-, &o]3} detergentq! Triton X-100& ©]-&
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(3)

4)

/4 N - -
Negative: Normal canine serum S s r " —
; - Lo
= = =
Rabies virus, 1/50 '
S 1710000 0

she] wloldAx ¥EH FEW ¥, A o3} ARMEINNE 5@ FAT F7)BQ
npol o wEd A Fastglot AAl FEo] Mg ol m4 FUo AgHT] BAG
Sk

Glycoprotein peptide (Anaspec, USA)9] 75, &A= (molecular weight 3266.7)°] v -$-
vyl o] SwkdkmlA w4 BSA9l bifunctional linker¢! SMCC  (succinimidyl-
trans—4-(N-maleimidylmethyl)cyclohexane—1-carboxylate) S o] &3le] F&3stg o}
71 glycoprotein peptide-BSA S AS] W wbgAdo] vro} 1A Ao Z ALE-3}7]
T4 38k Ao
upebA] of B} ?E%%% = ls
vaccine strain, SRR )
Tt

A3}

G-etal Tl folg Hl&A wpo]2]~(ERA
£ 0]&3}9 ELISA(enzyme-linked immuno-
sorbent assay) Oﬂﬁl'% Z

=] =]
a) MIEA FAW whol# s AR =23 b) A& A3}
I'\.IB*—H 0) = [
-~ - - Strong Positive L
- —=- -Positive ’t’
; 2 TWezk Posiive 7 3
o Negative o
g -
3 P
3 E]{Pton_]ngatednnn canine goat IgG, 3 pg/ml. = ’,’
g I -
N H = et
f Positive: Anti-rabies canine serum " . e, g

1/1000 1/100
‘Well strip

39 9. v FH uvle]g{ ol tig ELISA w4 x2%(a) 2 o& 7i EH o did &4 4 3(B).
BioRadAl 71EAIFE ol&ate] A Ao el 3 A, &4, o FAH B A4S HEd
]

L oARe BT AT 5T HHe Uehie,

(6)

(7)

Hj gk FAY wlolel 9] A9 508 A A7l Y-S microwelld] A3 A7 5 Y
o A AAtE A, A BAHES TAH R A A HEGAI A o 23 A 2 A & T
A HIF2ZE Y (anti-canine IgG)S HRP(horseradish peroxidase)®t = &A17 T &
A& o] &3} -*J%Z‘ i3-S Shlslls (19 8a)

ok 3 % o

F7HAR &Y BEAEE fste] ngAd #dW wlolel s~ o] gl SDS-PAGE +
ME FALAS (29 9). 7 &l Tﬂ’éﬁfﬂ T 7FA19] sample H#]x271S &3t
BA8190 S (LA 24 mercaptoethanol®] - - o @&} non-reducing?} denaturing
condition® & z}z} 3.
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Marker Samplel Sample? Marker
e —
205,000
116,000

97,000
84,000

46080 . 66,000
55,000

45,000 - 43,000
36,000

¥ 10. ¥4 FAW vlolg{ =] g SDS-PAGE £-33}. Sample 1: non-reducing
condition, sample 2: denaturing condition.

(8) w &4 BAY njo ]Ei’\J 79 non-reducing FZ A4 = 57kDa 62kDacll A 7FE 2o
BEXE HYPO 1o A1+= non-reducing ZAA HU} Z2HF Y H
15 (1910, #3).

9) ol & Eall, B nlojef 2o B oy 7pA| @] EAfst= wloleg{ o] 7] ufjitol

83l target @A o] Exlgs gotdt =7 gl o, ¢ty Western blottng 4
oA HARkgo] dojupA] A= S AU S

d G2 vlo]g =7t Western blotting ’:}01]/‘1 obf-®l wWhE-o] = A A

Al e vloly & ARAE o] o EA A= FAE A 5

SDS, glycine ¢ @O = utolej~rt WA H o] WANES Wt 4

=, °F 30750 nme]de]l 2 mpolE o] A7) wiiEe] Rl nY A 1 &

A= B2 A4S = s

|
(o
@]
=}
B
o
3.
4 B
e}
mﬁf
}-O

L. 22+ A -HRP T A A
() == SFAE A8 = = =
& HRP 2% L=9ste] I9-HRP TFAS A= 3 F & A7z 34 7<)
EOCE &3l 2AWAEE =olaal skl s

(2) 2z A= FH7)BQA Hlol L
o]
AA

o FN

RC9001)< AF-&3t

(3) 2zt3-Al ¢k HRPS =
7171 913 SMCC (Succmlmldyl—trans—4—(N—malelmldylmethyl)Cyclohexane—1—carbo—
xylate)E linkerZ AF£3F9 S (HRP9F SMCCE 11202 T&x271 4AA).

_29_



a) SMCCE o] &3 &A-HRP %3 ¥4 b) 3 &S 22(SDS-PAGE)
M A H E

Maleimido-pctivated HRP

. . ' 170 Da -

-
'. 130 D= [ea——
| O™ v f]
Mg et ""—if 95Da Y
1 hy <
SMCC 1D=
MCC : B & [
402 .-

g
’

1.,_’.:3'
M : marker
A : anfi-canine mouse IgG, 155 kDa
H : horseradish peroxidase, 44 kDa
E : horseradish peroxidase -IgG conjugate

I3 11. 2xFA-HRP 238 W 2 F49 S3AC g PAGE 447

(4) SMCC®] 7% succinimide 2}-87]15 7}#3 o] NH: (amine)”] & 7FA3 %1+ HRP
of MSAA A9 M2 Aggse] HRP-SMCC FTHAE A4S 4TolA 2A7F kg
29 1la % 5_)

5) 22}?*14] of gYA¢l DTT (dithiothreitol) A 2]& stAl =™ heavy chain® Fc hinge

3} light chain® Fci&9 sulthydryl7]7F @43 ¥ (37CoA 1AZF ¥vS), &=
X}W © 2 HRP-SMCC F1HAlE H7FE 45 A Poldl= maleimide”] ¢ 3]
o] sulthydryl7]7} Wb&3Fo = A 2%3A-HRP T3 A 7F &4 F (24 2417 whg;
a9 1la #x).

6) 22+ A= SDS-PAGES B3] T¢a&8 &s9e (19 11b #%). T d 155
kDa®] #A#EFS U= A9t 44 kDaol Ex#HS AUE HRP/F 582 A oF
200 kDa®] #A#ES AY= Aoz Hol F3o] Y&t o]Fojyow FIA W=
7F vy FA AW AL Hol TFE o] 53 AL Tl L.

o]
-

%
(7) L & ELISAE &% ¥

HhEAde g% s b Ao
gAHAAL, o] FTHAE FAY wielgfx FA g ELISA Al =dlol A8A14

AN (I A AA2ZA a7 9b =),

7] did 3AS §&S =olr] fg W
linker ¢! glutaraldehydeZE ©] S| 3} 91% (19 12).
(2) Glutaraldehydei= aldehyde (-CHO) #8715 &ZFell 7FAaL Qlo] #&7]9 dFHLS
NC gE Rl xde] FAH1 v HFH ol o 32W @Al NH, 7]¢}
3 of 118 3}7} o] Fof .

setgon weste] C-N 4% FAFORA NC 2H
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O e E=»

0.500 GA X 2
(AH2, 2l shaking)

(o et P

NC membrane

DIWZE 54 washing

AEIE

!

StipRIZE 4 <> 4m J -0

AZE 3 C 1w

0.500 casein with Tris-HC1

Dispensing. 37¢. 1l

(PH7.2)= blocking. 37<, 1hr

H
Hi- L6
C

o
Glntaraldehvde

1% 12. GlutaraldehydeE

hyA

al

Pmt@n b

( Protein _—NH, %

o] g3t 38t o FAHE A NC WEH I A=A,

(3) H-7}38ke], glutaraldehyde® ¥ AH2ld 9 21 d
2ol NHy 7]¢F HlSo] wbgs #2 + devz mpolgls ZF oFo= 0.5%
casein? Tris bufferg ol-&ste] #8715 H & AlZ 5.

(4) 23 A3}, glutaraldehydeZt 9 Aejd B F9 dARtgo] d&stA Ao
o HA3 blockingS £ &9 9o FEoX HEo] whgo] dojup= AL W
A e (2" 13).

P N P N
-7 F
. C .
T ' C: control line
' T: test line
I P: positive serum
J T N: negative serum
L
19 13. Glutaraldehye A 2lE A FANLE) HFHLEE) E+9
MA2EYS o] 3 WASE /wke] 24 A3}
4. F7AW wol & A IdE EOC £ =7 HH 3}
7} ek el ® NC W H oS o] &3 EOC AAF

(1) ¥ AP B4 &2 Agets WY 2EYEe A% FYAE, FEA A=, NC
HREQNE AHgets AT =, dAEEFT A=, AETAS 9 VdEEs i
S AEF A T4 Ho) gom WY 2EHY Z 4 mmz AQste] 53
Hoj7 WMo ~EYRT A4S 1 A7 2L

(2) dAuAd AxEs S AW vlold g EFFE Fd NC #Eg e nygs}dt
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3)

4)

5)

Ag 1 &&ol vgoewn, olE FEI
homobifunctional linker$! glutaraldehyde& ©]-&3% A
Test line® 7%, B A FAY nlo]gj 2= 508 34 EF3)

¢4 AU AW A wSARAa, AlAH 5 2AFAR & f o
=]

(19 13a).

Control line® 7%, normal mouse IgGZ 0.1 mg/mLE 53}

Rl
o2l
o
_OL
38
Rl
ot

F A4 WY 259 (anti-mouse goat Ig) THAE F7IE o] HESE S FESHo
24 test linedt= W2 A o] A =S AA"S FASS (L9 13b =x).
wAsE YelE o]&ste] EOC 445 Fdsidlen (28 13c) 2443, 9345 10
w8l Ask A4S g P)Y SAHN)o] FEshA vusEE AE st £ 9, &
ANESY B AZ el F N (T 3 C) A7, =4 459 A5 gtel g 7H(C)
7F A7I=E AASN S (1™ 14d).
a) Test line 74 ¥ A% =1 b) Control line 74 % A3 =4
S
H:R:'PI:DE.I_]ﬂgﬂfEd 5 1o/ HREP conjugated
3// L s S m anti-mouse goatIzG, 0.03 pg/mL
Positive: Anfi-rabies canine serum, 1/10 P
= Negative: Normal canine serum, 1/10 k\ /
Iy = / ( Normal mouseIgG, 100 pg/mL
Antigen Rabies virus, 1/50
Controlline
Test line
¢) wAEE WEAE] F medium Z3 d) A9 2EY 4 A3}(EOCQ)

1.Sampie 10 pL + medium 90 L P N
+ HRP conjugated anti-canine goat 1gG, 0.5 pg/'mL

+ HRP conjugated anti-mouse goat 1gG. 0.03 pg/mL it
2 TBMB ) C .

L]
1 ]
L
A
Controlline Test line 'I'
1. Vertical flow (sample loading): 15 min. 2. Horizontal flow (TMBM) : 10min * j

Medium : 0.5% casein with 10mM PBS buffer (pH 7.4}

1% 14. Glutaraldehyde® EH g NC HEHIE o] &3 EOC AAL AAE A9 EE

(

o

/\;‘
—
>

(2)

>

N

2oF 34 TFAY =24 wEo] =9E EOC AAL

71 EOCO| - ool dAA 7o 2233 A -HRP T &AE A4 w322 § o=
HA2EY Yol Hristel NC #lE#HRle 8% A" nlojgf o] o8 o=
BATRAS ALl 49 (18 15a, Method B).

st RE flof 22 AS Za FFAE A o EAlsteE B v 5o FAEH §
AA oz whgslr] wjitel FAHW wio]ly 2 SoldgA et w3 FEo] ¢ ol
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gAe eAdon 14 F47 HeATE £2H

o 3 = =] [e)
wg e AR S (
(3) o9} & 7S ZWeElaAl vlol# 2~ 9ol 1A E microtiter plateS ©] 83 o]
=] O =] =] 2~ 5 o o =] =]
A9e TAsden, o Ba 44 we FEUWe BOCH £ s A4
24 98,
a) £AH Hg W A M-S F@ AR 34 wa
(Methad A) Of
100 UL rabizs virus 9900 UL PBS #
1/100 rebies virus , : 9 ek Tl
with 10 mMPES, pH7.4 DIW washing=x 3 L1070 anti-rabiss sanm YR .1q
q q ! £ # 0 mM sodiumsestate
+1%TMB+1%H,0,
EEReSp) 13 370, 1he 7%, 1he
ELISAplate 1.3% caseinblockine 1/2000 HEP conjusated BT, 13 3:|1i.n
anti-canine mouss [G (16:23)
1100 anti-rabizs sanmm St Pl et o b
+1/3000 HRP conjugsted HEEN R EHESE

(]\iethod_ B) snti-caninemouse [eG

b) ©47 5 WHel £ $Rd U W An ww
4
Ohdsthod A
E % £ —I_ Bhisthod B
o
=
g 2
=
=
5
F
= I
el mrm (W (nrm-m

24-1 OH1 OHz OH3 R3

(e} il
8-S FE3t9 s (Z1¥ 15a)
(5) A A} =242 S FE3F Method A9 729 Ay S H o R0 F
glo] vebd HbHo] Method BY ¢ U3 A EH 719 Aol7) mjeksornz

(6) webA, EOC &



Y s £ = . Y

2 pL sample
S, BT S0 L 0.5% cagien-PBS
with bween 20
wally 150 anfi-camine goat [eG-HEP 2 il

L

b) =24 ¥ 7]¥ke] EOC 423 vl
Comgl =~ XA a8 16. ANE 2 A x4 b
Walg o] &gk FAW uiolgl g

A EOC BA4%A (@) 2 2443}

==
oy
>
a3
[0}
[0
o
[l

oo

<

3

e
>
14l
[0}
o
o
1

(7) 19 10acllA et o], x4 vh&& =371 98 2 mLe] A EE EOCe

3t & 50 mL9 mediumS FH7lsle] A&

B vpolej e whEet e s A FEetlal, TRAE FAsHA xXg v 5oldA

o AS FFH=r o AA AAGSAS. 2 F 54 TEA 2 mLE EFEa do)
50 mLe] mediumS tAl H7rete] FA-FA M=% AFA 7 Aoz YA

H

= 3l3ls (19 16a).

(8) ELISA “Jell A1l A¥te}t mpz7hA &) vlEatd o &2 28 EOC 4 A& gt#t vlalst
& t

O

2
ol
0%
o|
ol
ol
22
o
al
l J

o & 8 m 2

24 g0l fE EOC 4 Als ko]l & , =24 BES F
< 2T sAUHeE fHYEilE

5. One-step EOC A4 % F A& A F

7F. One-step EOC 7}E gl A A A
(1) 12apd =0 A #Fek Manual EOC £ A 2~ 7|4k

2 o % A %
9 0 AE} HeAS FARGEd HFE @Y AAEoR 2oy dde 1R AES
ol o3 £g EFEE 94N F ALVEE
2 golFolo} s BAIL AAsF

(2) ol¥ @ BAF He Haskary] A9 Fepay BOC vl £h71AE FHBA) )
4§ FHOs A7 FAE AANNPOEA AERE Gl ARTF F HES ¥
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2W A&7 FAEEE one-step EOC 7FEZAE 4714 typel.Z AASA S (11
17).

¢ Button Type B Substrate Substrate

injection button injection button

(Substrate tank) (Substrate tank)
Vi
o 3 <

} NC membrane I !
L "

* Button Type A

1. Vertical flow 2. Horizontal flow

A i NC membrane & i
absorpton pad
* Syringe Type * Squeezing Bottle Type
Vertical flow Vertical flow
Syringe-type substrate tank H Squeezing bottle-type substrate tank

1% 17. One-step EOC 7IE
gx AAE A A B
H 3%k a) botton type A,
b) botton type B, c) syringe
type, 183l d) squeezing
bottle type.

Insertion !
intothe !
detector

Supply of enzyme substrate
& connection of crass-flow pad

(3) ¥ 17a¢] Button type A2l 79, sample W8] o]Fo]x & (vertical flow) 712 &
& 98 E22=8 EOC ol A 71 dF 38 (substrate tank)E& £SO 2 =9
By 7]2d0o] NC membranes 713 7] 2 343 =(horizontal flow absorption pad)®
7 7 Jd=s AAsd .

(4) 19 179 Button type B ¢ A%ol+= Z82¢9 EOC ¢ Y/HE X3} vertical
flow ¥ 714¥FE 8 oM dEAE v /\] 7] 283 ¥ A (substrate tank)”7} E A
WA 71" o] NC membranel & F Y& Ao Grflo] gafjr ez 72 EFa=
(horizontal flow absorption pad)”} A1 22¥ A NC membrane®] 2% 1 7[235 &
= FAAII =S AASHA =

(5) 29 17cs}t dlME & F WU =

’\]7} B3 F 7do] AEow FuHAd F UARE AASAS. o F W

Al

D
off MH e
ol o oX

_-lN

A A7 A (colorimetric detector)ell A Ydstd 9A
}Eoi O]—Eroi W= o] Az} glo] A o] o]Fojz] = °
6) 29 17collM e 718 Fa Al 7€ 723 HasE Ads FAH

B3 (syringe-type substrate tank)E ©]83}™ detectord] EOCE st A =W 714
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T =7 NC membraneo] A5 o2 AAE I E3 FAZIZHYH 7]do] A5 &H
Ho] 7F2 5 Fo] o] Fo|AA H.

(7) 19 17dollM = A2 gele] EekaEg S o] &8 714
o] o] FofAA HW o] V|HAFgHFHAI} olF

o
ol fEH] VtrsES FEsHA =,

wHAE ol&st=dl, EOC 4
HA Hof ’WA Sl | 7]

(1) 24718k 47FA] 2] one-step EOC ZIEE A AA & A& 7|dFFo] 7Fs3 EOC A7
(19 10c, DE +4 - Beeto] /idd He2 HS AAEsds (L9 18, 9%,

(2) One-step EOC Zgt2H & AR5 ¥ 33l sample application pot, 7|22 7I2 35
£S5 dFeA sl horizontal flow absorption pad, WHE &1k 71 4SS H s
substrate tank, 121l substrate tank %S HEFd] VAT HFS FUHATE=

substrate injection button® & A & o] H.

i)

1. Vertical flow 2. Horizontal flow

39 18. One-step EOC

$ fxate AzsE 9

(3) A HAGAA AAZE, HANEE HIlst AR5 &S T Fd-3A BhgS FEdh
T (a9 18, 8% 1. Vertical flow) A2, 7|dF5S 1 € F&o] 2754
E] A = 71do]l Ze

34 ¥ substrate injection buttonS Ho] 7| Hd¥=a =S HFs)
o 7f2E5 55 FUshA ¥ (2. Horizontal flow).

(4) olsh L& BOC AAZWE, AgAE Wg2EYe] ZFH EOC A=A ARE
THE A FHERC] AYHE B A0 F axr|28oe) HrEES AAHS
2 OHESW EANSS Fi w0 WANE WYL AT F glo] MR 23 ¢

7} EOC WeRAle] 49 528 ASUANCR AEFORN &
1
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a) HAZ] WRESE 2 A b) One-step EOC &%

}

I > (]
|| One-step EOC

CMOS 7o 2t

—
T Green LED

. One-step T+%50]

7} X
,H_EUH;HE MRER[ L FFo A23F EFS
]

AZES o5 Ha w4 o
;Jﬂom ?*é% Zheflel olul A & A (1™ 20, 9% ), NS ojuj x| o] A
A JHE (LEF AW, 2 3 ™ 9 EOC s Aol (2% stdh), 1
L FEAA EEE (L85 R o] FolH.
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% EOCreader

200

150

Cameralmage display age2| yi~y2 7 Zk2| ® 7 Line profile

Intensity
3

100

0
K / 100 200 300 400 500 800
Pixel

SEnCc 89 LEp &€ Finh at P 1212 ] | R
LIve N
E=pui== © marual ® White Scar
E c‘IJK'I EH 9 ©harmal © Red FoRE ZH BlE Scanning range
LED 41 &4 © ) Guaiication O Green SREE g W = e ‘ [ e | Scanning range
sTop
2t=2 55 Hol BEZH: 55=ai+h * i=intensity
3 a b | BE (g/ml)
= ctnl (2
0 mm = A | D‘mm CKMB (Goxd)
Sl BtAlZEM A Jt2 & H o 2234

% 20. One-step& EOC ©A7] £AZE o] F4.

o

Al 91l Al EOC 194l 48 Al EOC7F ®A17] %ol I eA of F+= CMOS 7Hi &
af TR AT % Q= Jhvle} oln A EEERE FRl hsstH, 2k A o A 9
FAel o 3TA e Al VAETFHE A VHdEFWA JHES 913 one-step =
el o] F2 EOC A5+ Aojitz 24 7hedh

of, o]¢} o] one-step EOC T Qs st=go] 2 AZE o7t HAH dAGAHA
EOC A s&A7]1¢] A3 Atds 19 21 A28t

Item Description Specification
Light source White/Red/Green LED
Sensar VGA CMOS Camera
Video resolution VGA{640x480)
Hardware EOC reader Data format RGB24
Sample holder 33mmx 76mm x 13mm
Communications USB 2.0
Dimension 140mm x 208mm x 116mm
Software EQC reader Microsoft EXCEL 2003 (XP) & x|
S e USB cable A-mini B
Adapter AC 100~240V, 5V 2Aa

a9 21. SFAAAE EOC A5EA 7] AA 2g = AR
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Quantification mode

White, Red, Green

Reference( M2 S S0+ &It N=2SE
<l AMEH) data, image M & ANZEAIZFEE
(1=~60=)
2358 =
=T AN AIZLEH A2t
(1=~602) Intensity
l S HE

=5 AR

h2ss =
=X ANEE
Control line2|

\
=5 A2 LS

(1E~60)

A2 2HH AN

(1=~132)

U

JIMI

21t Data 4 &
(*xIsIt 2 0fl Data2t
JeHE SAl HE)
v
Eal=—
ST I

FEl
M 3
re

intensity & &

AEE g0} mAE

a9 22. AFAARE EOC

_39_



Al HA7}

2

vlo] & ~

& Abgatel we A

9

& %

7h @Rl AEd AA N

One-step EOC +

t:yl,

=
o

7F

L A A

S & Bio-RadAle] ELISA 7]/E ¢} #pA] #| %3k vlo]#] 2~ 1134 microtiter plate &4

—~
fife)

7

A3, Bio-RadAle] 71E 9] -5

ki3

B

PN
T

3
=

&}oll A

El

Ok X

AAHE cut-off S 7IFo= 12709

3 7749

g

b7

&
=

¥

A9 11719

I E 9]

i

A 23

ol A

]

A7

cut-off border line (Gray zone)ol| <7

AN
y

al

3

OBio-Fad kit

o Korza UNIV Lit

ON
e EVE
iy au el
m i, antjiEdap)
o h "._.J.____:._..._
L
Ilul o
g
e
—
w. |
13
.|_I__ 308!
=|l SHO
i FHO

¥ cio

ZHO
LH
L-FE
o-FE
Ll
E-hE
il L8
I-FE

i

e =1 - =]

(MUSE) PPN |-

Anti-rabies serum smaple

E

]

7

EEER

-Rad ELISA 7|E<%} AHAl Az

+ Bio

ISl
L

a9 23. A A= o

el
B
4

el
ojn
K
el

o)
—~

o
olo

il

4], o]A 2 Bio-RadA¥]

3|

1

o
A=

o] 71

W
o

1 glycoproteing F3%

A

5}

B!

ELISA 71E¢9] 7% nlo]z|
Wb o] ZpA] A 2T 7

ERA vaccine straine &=

-
s

o A&

o] 7% Bio-RadAte] ELISA 7|EoME A< eyt 244

A z3 ELISAl A+

glycoprotein®]

membrane protein©] 4t

ol

= gts e

Al

3

of o

L=2
[e)

RNA-binding protein, phosphoprotein

n
.Zrl

-

s

)
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Control Test

Negative =

Gray zone +-

Weak positive +

Strong positive | ++

a9 24 [ 5 A7Tel mE Alm ]

2. % g ol

7}. Rabies Ab Rapid kitel] Eolx % W% = $l3le] Rabies Ab o743 11274 A,
FAd 163HAE 2 A9 sEHYUSEZRY Ydastdon HAIRE dH S AFESHATh

=
A AAE B A

1% 25 EOC 71E¢] 9% w3y

A2 e o] HFAH R settingd WHow AASIATH
(1) 2989 Kitoll €4 #HA 2uE ‘<1>'o] ¥aL ‘<K2>'9 assay buffer® 500 ¥ =t}
(2) sampleo] HANE7|7HA] 58S 2ol HA F HRPZF conjugation o+
Anti-Canine IgG Monoclonal AntibodyE ‘<1>'¢l 2 E, ‘<2>'9 assay bufferE 50
w Ee=
(3) 22k A7 AAZE 9t e 1647 F2olA A F <40 FFpadE B
(4) &%pad’l membrane?] 7| NS F5E F JEF o] Y3 TMB 24 7[d g &
‘<3>"o] 1500 1 5E7F WHS-A1Z1 & EOC reader 7]7]ol A signal #g A3t}
t}. gold standard# A}
Gold standard7 A= Bio-RADijit9] PLATELIA™ RABIES I Kit(Cat No. 355 1180)<]
AdE 7HA AL A A ST
gt 5ol AAL
5ol AAFE fldlM = Bio-RADiES] A2t7b 0.125EU/mb olakel HAl= HALE Aldsksd
. EOC kite] AAF 42 test line X7} 60 7t A5 4402 60 ol A&

FHoR FHAT Solx F 112HAE HAFSEATE Bio-RADijitS] ELISA Kitol| A+
B5 S0 ey, EOC kit A& A A9+ 112 HA T 17342, 5ol2s 99.1%E
Jeb.
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=5

7. 5ol AL A¥

BioRad ELISA kit

Rabies EOC Kit

Sample No.
EU/me Decision Control line Test line Decision

1 AA<0.125EU/md Negative 223.90667 47.29467 Negative
2 AA<0.125EU/mé Negative 235.78933 46.52933 Negative
3 A A <0.125EU/ml Negative 252.31200 50.71733 Negative

A A <0.125EU/ml Negative 225.54267 52.86933 Negative
5 A A <0.125EU/ml Negative 222.69600 50.81600 Negative
6 A A <0.125EU/ml Negative 240.01467 46.71067 Negative
7 AA<0.125EU/ml Negative 243.65200 50.77867 Negative
8 A A <0.125EU/ml Negative 234.18800 50.80133 Negative
9 A A <0.125EU/ml Negative 221.97600 50.54533 Negative
10 A A <0.125EU/ml Negative 251.62133 50.87867 Negative
11 A A <0.125EU/ml Negative 233.70000 49.97067 Negative
12 A A <0.125EU/ml Negative 240.63867 46.40400 Negative
13 A A <0.125EU/ml Negative 245.72933 50.94800 Negative
14 A A <0.125EU/ml Negative 221.87733 50.82533 Negative
15 A A <0.125EU/ml Negative 239.68133 49.96933 Negative
16 A A <0.125EU/ml Negative 240.49067 48.75867 Negative
17 A A <0.125EU/ml Negative 233.01067 50.76133 Negative
18 A A <0.125EU/ml Negative 235.06000 49.70133 Negative
19 A A <0.125EU/ml Negative 239.01333 50.60533 Negative
20 AA<0.125EU/ml Negative 231.78800 108.39467 Positive
21 A A <0.125EU/ml Negative 227.47733 46.21600 Negative
22 A A <0.125EU/mé Negative 223.38400 50.64000 Negative
23 A A1 <0.125EU/ml Negative 239.69467 46.54133 Negative
24 74 A4 <0.125EU/md Negative 237.88400 48.66667 Negative
25 A A <0.125EU/ml Negative 252.06133 50.57200 Negative
26 A A <0.125EU/ml Negative 232.74933 50.97067 Negative
27 A A <0.125EU/ml Negative 228.10933 50.57733 Negative
28 A A <0.125EU/ml Negative 239.80667 50.66000 Negative
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BioRad ELISA kit Rabies EOC Kit
Sample No.
EU/m Decision Control line Test line Decision
29 AA<0.125EU/ml Negative 238.62000 50.45867 Negative
30 HA<0.125EU/ml Negative 252.08533 49.98933 Negative
31 A A <0.125EU/ml Negative 222.08400 50.76000 Negative
32 7 A <0.125EU/ml Negative 240.50267 49.97467 Negative
33 2 A <0.125EU/ml Negative 231.49867 47.14000 Negative
34 7 A <0.125EU/ml Negative 226.68933 51.47600 Negative
35 AA<0.125EU/mé Negative 230.49200 50.66800 Negative
36 AA<0.125EU/ml Negative 232.28400 50.44400 Negative
37 7 A <0.125EU/ml Negative 229.78000 49.71333 Negative
38 7 A <0.125EU/ml Negative 229.36667 46.39733 Negative
39 AA<0.125EU/ml Negative 225.23600 48.67867 Negative
40 AA<0.125EU/mé Negative 222.73600 50.88000 Negative
41 AA<0.125EU/mé Negative 234.14000 48.67333 Negative
42 AA<0.125EU/ml Negative 231.32800 50.60133 Negative
43 2 A <0.125EU/ml Negative 24494533 51.39067 Negative
44 AA<0.125EU/ml Negative 242.70400 50.68267 Negative
45 AA<0.125EU/mé Negative 236.56133 50.42000 Negative
46 AA<0.125EU/ml Negative 243.86800 50.96933 Negative
47 AA<0.125EU/ml Negative 252.90400 46.21733 Negative
48 A A <0.125EU/ml Negative 231.47600 50.56400 Negative
49 AA<0.125EU/mé Negative 230.91733 51.50933 Negative
50 AA<0.125EU/mé Negative 235.14267 52.86400 Negative
51 AA<0.125EU/md Negative 228.19733 46.60667 Negative
52 AA<0.125EU/mé Negative 231.56533 53.09867 Negative
53 AA<0.125EU/ml Negative 246.42267 50.84667 Negative
54 A A <0.125EU/ml Negative 239.07733 52.21333 Negative
55 AA<0.125EU/md Negative 222.63733 50.88000 Negative
56 AA<0.125EU/mé Negative 238.40933 50.56667 Negative
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BioRad ELISA kit

Rabies EOC Kit

Sample No.
EU/ml Decision Control line Test line Decision
57 AA<0.125EU/ml Negative 235.47333 50.52267 Negative
58 A <0.125EU/md Negative 233.60667 51.14000 Negative
59 A A <0.125EU/ml Negative 24557067 50.54667 Negative
60 A A <0.125EU/m Negative 228.36000 50.45467 Negative
61 A A <0.125EU/ml Negative 232.08933 51.39067 Negative
62 AA<0.125EU/ml Negative 252.46400 53.37333 Negative
63 AA<0.125EU/ml Negative 221.82400 50.98800 Negative
64 AA<0.125EU/ml Negative 230.09200 49.70533 Negative
65 A A <0.125EU/ml Negative 251.59733 46.50267 Negative
66 A A <0.125EU/m Negative 234.87867 52.41600 Negative
67 AA<0.125EU/ml Negative 240.46667 50.78133 Negative
68 AA<0.125EU/ml Negative 246.33467 53.00133 Negative
69 AA<0.125EU/ml Negative 245.27867 49.95733 Negative
70 A A <0.125EU/me Negative 236.78800 46.26400 Negative
71 A <0.125EU/ml Negative 235.12000 52.54667 Negative
72 A A <0.125EU/ml Negative 228.12800 50.46267 Negative
73 AA<0.125EU/ml Negative 241.54667 50.58267 Negative
74 AA<0.125EU/ml Negative 246.28000 53.23867 Negative
75 A A <0.125EU/me Negative 237.62933 49.63333 Negative
76 A A <0.125EU/me Negative 221.86267 46.30000 Negative
77 AA<0.125EU/ml Negative 252.34267 52.42533 Negative
78 AA<0.125EU/ml Negative 237.23333 49.68800 Negative
79 AA<0.125EU/ml Negative 245.54800 46.10000 Negative
80 A A <0.125EU/ml Negative 245.49067 48.83333 Negative
81 A A <0.125EU/me Negative 235.92267 50.38800 Negative
82 A A <0.125EU/ml Negative 233.15067 52.68000 Negative
83 AA<0.125EU/ml Negative 240.01867 49.68667 Negative
84 AA<0.125EU/ml Negative 244.51600 46.08933 Negative
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BioRad ELISA kit Rabies EOC Kit
Sample No.
EU/ml Decision Control line Test line Decision
35 7 A1 <0.125EU/ml Negative 239.67067 48.86133 Negative
36 HA<0.125EU/ml Negative 251.58267 52.15467 Negative
87 7 A1 <0.125EU/ml Negative 242.81067 48.82267 Negative
38 7 A1 <0.125EU/ml Negative 238.52267 46.15067 Negative
89 7 A1 <0.125EU/ml Negative 245.72133 50.42800 Negative
90 2 A1 <0.125EU/ml Negative 235.15067 46.37600 Negative
91 AA<0.125EU/md Negative 222.55733 51.83200 Negative
92 AA<0.125EU/ml Negative 245.51867 50.33867 Negative
93 7 A1 <0.125EU/ml Negative 223.17067 46.39333 Negative
94 A A <0.125EU/ml Negative 234.82800 50.42933 Negative
95 2 A1 <0.125EU/ml Negative 221.57067 46.17200 Negative
9% AA<0.125EU/mé Negative 223.06133 52.20667 Negative
97 AA<0.125EU/ml Negative 245.45467 46.31467 Negative
98 A A <0.125EU/ml Negative 238.71733 51.38933 Negative
99 7 A1 <0.125EU/ml Negative 228.53333 46.64267 Negative
100 AA<0.125EU/mé Negative 231.27467 52.24133 Negative
101 AA<0.125EU/mé Negative 251.79733 46.41467 Negative
102 AA<0.125EU/mé Negative 233.09600 48.68267 Negative
103 AA<0.125EU/md Negative 237.14533 46.42533 Negative
104 A A <0.125EU/ml Negative 235.65733 51.83867 Negative
105 AA<0.125EU/mé Negative 221.24133 51.47467 Negative
106 AA<0.125EU/md Negative 239.16400 49.61733 Negative
107 AA<0.125EU/ml Negative 245.21333 46.47067 Negative
108 AA<0.125EU/md Negative 222.00667 51.92800 Negative
109 A A <0.125EU/ml Negative 237.18933 46.16133 Negative
110 A A <0.125EU/ml Negative 221.12133 52.28267 Negative
111 AA<0.125EU/ml Negative 235.87733 50.52400 Negative
112 AA<0.125EU/ml Negative 245.92667 52.09200 Negative
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BioRad ELISA kit

Rabies EOC Kit

Sample
No. EU/mt Decision | Control line | Test line | Decision
1 AEU/me<43 A Positive | 229.36267 | 171.89600 | Positive
2 AEU/me <43 A Positive | 230.82800 | 183.07600 | Positive
3 05EU/ml < AAl < 1EU/ml | Positive | 231.63733 45.43467 Negative
4 AEU/mi <33 A Positive | 228.01600 | 167.21867 | Positive
5 05EU/me < AA < 1EU/me | Positive | 225.48400 | 154.84133 Positive
6 AEU/me<4 A Positive | 24721200 | 196.31200 | Positive
7 1IEU/ml < #HA < 2EU/ml | Positive | 207.27600 | 133.82533 | Positive
8 AEU/me <43 A Positive | 246.17867 | 196.11333 Positive
9 1IEU/m¢ < #A < 2EU/m¢ | Positive | 22806533 | 167.47600 | Positive
10 2EU/mb < AA < 4EU/m¢ | Positive | 231.83600 | 43.44000 Negative
11 2EU/m < A < 4EU/m¢ | Positive | 250.72400 | 156.40400 Positive
12 AEU/me <4 A Positive | 232.38667 | 204.20133 Positive
13 1EU/me < #A < 2EU/ml | Positive | 226.67600 | 133.28133 Positive
14 IEU/m < AA < 2EU/ml | Positive | 227.43467 | 166.37600 | Positive
15 1EU/me < #A < 2EU/m | Positive | 24748767 | 49.26133 Negative
16 AEU/me <7 A Positive | 251.59733 | 191.16800 | Positive
17 IEU/m < AA < 2EU/m¢ | Positive | 196.38667 | 130.08000 | Positive
18 2EU/mb < A < 4EU/m¢ | Positive | 227.39600 | 161.69067 Positive
19 AEU/me <43 =) Positive | 229.28933 | 195.59333 Positive
20 AEU/me <43 A Positive | 251.62133 | 186.47333 | Positive
21 2EU/mt < A < 4EU/mb | Positive | 227.25733 | 160.81067 | Positive
22 2EU/mt < A < 4EU/m | Positive | 252.31200 | 188.63067 | Positive
23 AEU/me <43 A Positive | 239.07733 | 190.17067 Positive
24 2EU/mb < HA < 4EU/m¢ | Positive | 240.67067 | 156.32533 Positive
25 2EU/mb < A < 4EU/ml | Positive | 229.36267 | 94.99333 Positive
26 2EU/mt < A < 4EU/mb | Positive | 247.27467 | 162.30400 | Positive
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Sample BioRad ELISA kit Rabies EOC Kit
No. EU/m{ Decision | Control line | Test line Decision
27 IEU/me < A < 2EU/m¢ | Positive | 242.46400 | 47.57467 | Negative
28 2EU/me < A < 4EU/m | Positive | 233.15333 | 207.10133 | Positive
29 AEU/me <33 A Positive | 232.73733 | 206.46000 | Positive
30 2EU/mb < A < 4EU/m | Positive | 249.32000 | 162.91200 | Positive
31 AEU/mi <3 A Positive | 252.06133 | 195.50000 | Positive
32 2EU/me < A < 4EU/mb | Positive | 239.28667 | 199.83733 | Positive
33 05EU/m¢ < A < 1EU/ml | Positive | 249.70800 | 163.00800 | Positive
34 2EU/mb < A < 4EU/m | Positive | 229.16133 | 169.83733 | Positive
35 AEU/me <7 A Positive | 233.20667 | 207.23867 | Positive
36 2EU/mb < A < 4EU/m | Positive | 230.86267 | 176.80933 | Positive
37 IEU/me < A < 2EU/m¢ | Positive | 237.64133 | 156.30400 | Positive
33 IEU/me < AA < 2EU/m¢ | Positive | 231.76467 | 44.16800 | Negative
39 AEU/mi <3 A Positive | 234.94933 | 208.93200 | Positive
40 2EU/mb < A < 4EU/m | Positive | 243.85200 | 156.44133 | Positive
41 IEU/me < AA < 2EU/m | Positive | 231.58133 | 101.26267 Positive
42 2EU/mt < A < 4EU/m | Positive | 227.39600 | 85.73067 Positive
43 IEU/ml < AA < 2EU/ml | Positive | 237.85733 48.33333 Negative
44 AEU/me <7 A Positive | 226.59467 | 83.21733 Positive
45 2EU/mb < A < 4EU/m | Positive | 22759467 | 201.50133 | Positive
46 2EU/m¢ < A < 4EU/m | Positive | 227.25733 | 89.32267 Positive
47 2EU/me < A < 4EU/mb | Positive | 229.73200 | 98.28933 Positive
48 AEU/mi <3 A Positive | 234.63200 | 208.87867 | Positive
49 AEU/me <3 A Positive | 234.03733 | 208.23600 | Positive
50 AEU/mi <33 A Positive | 231.97033 | 50.40667 | Negative
51 IEU/mé < AA < 2EU/m | Positive | 232.01467 | 102.39467 Positive
52 2EU/mb < A < 4EU/m | Positive | 231.58133 | 178.46400 | Positive
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BioRad ELISA kit

Rabies EOC Kit

Sample
No. EU/m{ Decision | Control line | Test line Decision
53 1IEU/me < #AA < 2EU/ml | Positive | 230.86267 | 100.78533 Positive
54 AEU/me <33 A Positive | 235.02400 | 209.09333 | Positive
55 IEU/m¢ < #A < 2EU/m¢ | Positive | 197.39333 | 127.15600 | Positive
56 AEU/me <7 A Positive | 230.17867 | 176.63200 | Positive
57 AEU/me <7 A Positive | 229.73200 | 173.94400 | Positive
58 AEU/me <33 A Positive | 229.24400 | 201.87333 | Positive
59 AEU/me <33 A Positive | 230.17867 | 99.16400 Positive
60 IEU/me < #A < 2EU/m¢ | Positive | 226.17867 | 82.45867 Positive
61 2EU/mt < A < 4EU/mb | Positive | 223.39333 | 81.23600 Positive
62 AEU/me <7 A Positive | 232.01467 | 180.94133 | Positive
63 IEU/me < 74 < 2EU/m¢ | Positive | 228.06533 | 91.82800 Positive
64 2EU/mb < A < 4EU/ml | Positive | 228.01600 | 85.10800 Positive
65 IEU/me < A < 2EU/m¢ | Positive | 220.46267 | 80.54667 Positive
66 AEU/me <3 A Positive | 230.57600 | 202.46000 | Positive
67 2EU/mb < A < 4EU/ml | Positive | 228.47733 93.75067 Positive
68 AEU/me <7 A Positive | 231.83867 | 179.59733 | Positive
69 0.5EU/me < 74 < 1EU/m | Positive | 225.48400 | 81.68933 Positive
70 IEU/me < A < 2EU/m¢ | Positive | 246.80000 | 147.27467 | Positive
71 AEU/me <73 A Positive | 217.68933 | 101.89867 | Positive
72 2EU/mb < A < 4EU/m | Positive | 237.07733 | 48.39067 | Negative
73 AEU/me <7 A Positive | 231.83867 | 101.63733 | Positive
74 1IEU/m < A < 2EU/ml | Positive | 217.68933 | 151.08933 | Positive
75 IEU/m < AA < 2EU/ml | Positive | 223.39333 | 154.03600 | Positive
76 AEU/me <33 A Positive | 222.17867 | 49.95600 | Negative
77 AEU/me <7 A Positive | 226.17867 | 156.34800 | Positive
78 IEU/me < #AA < 2EU/m¢ | Positive | 227.43467 | 94.63600 Positive
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BioRad ELISA kit

Rabies EOC Kit

Sample
No. EU/m{ Decision | Control line | Test line Decision
79 AEU/m<33 A Positive | 220.46267 | 152.27067 | Positive
80 AEU/mi <33 A Positive | 251.23867 | 195.88667 | Positive
81 AEU/mi <3 A Positive | 231.29333 | 178.46400 | Positive
82 AEU/mi<3d A Positive | 237.03867 | 176.80933 | Positive
83 2EU/mt < #A < 4EU/m | Positive | 226.59467 | 168.77600 | Positive
84 2EU/mt < A < 4EU/mb | Positive | 22847733 | 159.88533 | Positive
85 AEU/mi<33 A Positive | 232.66533 | 205.10000 | Positive
86 05EU/me < A < 1EU/ml | Positive | 210.91600 | 77.82800 Positive
87 2EU/mt < A < 4EU/m | Positive | 21551333 | 147.58400 | Positive
83 AEU/m<3 A Positive | 227.34933 | 50.87067 | Negative
89 2EU/m¢ < A < 4EU/m | Positive | 23551333 | 177.00400 | Positive
90 1EU/me < #A < 2EU/ml | Positive | 233.23333 | 13897600 | Positive
91 AEU/me <3 A Positive | 223.20133 | 198.93600 | Positive
92 IEU/me < #AA < 2EU/m¢ | Positive | 226.02533 | 197.88533 | Positive
93 2EU/me < A < 4EU/ml | Positive | 241.45630 99.53433 Positive
94 2EU/me < A < 4EU/m | Positive | 246.23435 | 101.73247 | Positive
9% AEU/mi <3 A Positive | 233.20800 | 207.98933 | Positive
96 AEU/mi<33 A Positive | 239.45780 | 193.31200 | Positive
97 AEU/m<33 A Positive | 247.34334 | 147.13352 | Positive
98 IEU/me < #A < 2EU/m¢ | Positive | 229.16133 | 90.25333 Positive
99 2EU/mt < A < 4EU/ml | Positive | 24823767 | 50.12667 | Negative
100 2EU/m¢ < A < 4EU/m | Positive | 235.02400 | 137.88000 | Positive
101 IEU/m < AA < 2EU/ml | Positive | 224.94933 | 96.04400 Positive
102 05EU/m¢ < A < 1EU/ml | Positive | 243.62133 | 47.36533 | Negative
103 2EU/me < HAA < 4EU/ml | Positive | 234.63200 99.55733 Positive
104 AEU/mi <3 A Positive | 252.90400 | 195.82133 | Positive
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BioRad ELISA kit

Rabies EOC Kit

Sample
No. EU/m{ Decision | Control line | Test line Decision
105 AEU/me <73 A Positive | 227.34933 | 187.92267 | Positive
106 AEU/me <33 A Positive | 231.46433 | 179.59733 | Positive
107 2EU/ml < AA < 4EU/ml Positive | 224.09333 49.24000 Negative
108 2EU/mb < A < 4EU/m | Positive | 24843570 | 192.15312 | Positive
109 AEU/me <7 A Positive | 231.42000 | 203.92133 | Positive
110 AEU/me <33 A Positive | 23897477 | 180.94132 | Positive
111 2EU/mb < A < 4EU/m | Positive | 241.78967 | 140.94178 | Positive
112 IEU/me < #A < 2EU/m¢ | Positive | 234.03733 | 96.72533 Positive
113 2EU/mb < A < 4EU/m | Positive | 251.79733 | 195.16267 | Positive
114 0.5EU/m < A < 1EU/ml | Positive | 233.20800 | 92.75067 Positive
115 IEU/m¢ < #A < 2EU/m¢ | Positive | 231.39437 | 166.37600 | Positive
116 2EU/mb < A < 4EU/m | Positive | 233.20667 | 160.86533 | Positive
117 AEU/me <7 A Positive | 250.51733 | 192.70267 | Positive
118 2EU/mt < A < 4EU/mb | Positive | 251.26267 | 159.88533 | Positive
119 AEU/me <7 A Positive | 251.32147 | 50.24933 | Negative
120 AEU/me <7 A Positive | 231.42600 | 176.63200 | Positive
121 2EU/m¢ < A < 4EU/me Positive | 250.71767 49.22800 Negative
122 2EU/mb < A < 4EU/m | Positive | 252.43434 | 160.81067 | Positive
123 2EU/mb < A < 4EU/m | Positive | 240.32427 | 154.03600 | Positive
124 IEU/me < AA < 2EU/mb | Positive | 236.54647 96.72533 Positive
125 AEU/me <7 A Positive | 247.09373 | 186.21867 | Positive
126 05EU/m < A < 1EU/ml | Positive | 252.26250 | 156.34800 | Positive
127 AEU/me <7 A Positive | 251.03453 | 154.84133 | Positive
128 IEU/m¢ < #A < 2EU/m¢ | Positive | 239.24545 | 83.53333 Positive
129 AEU/me <7 A Positive | 251.41600 | 195.78133 | Positive
130 2EU/mt < A < 4EU/mb | Positive | 247.34200 | 147.58400 | Positive
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Sample BioRad ELISA kit Rabies EOC Kit
No. EU/m{ Decision | Control line | Test line Decision
131 AEU/m<33 A Positive | 233.15333 | 189.00667 | Positive
132 2EU/mb < A < 4EU/m | Positive | 24537800 | 48.14133 | Negative
133 IEU/m¢ < #A < 2EU/m¢ | Positive | 246.42357 | 146.07067 | Positive
134 AEU/me <7 A Positive | 246.50933 | 193.94400 | Positive
135 2EU/mb < A < 4EU/m | Positive | 243.78545 | 134.42243 | Positive
136 AEU/ml < A Positive | 246.33067 | 200.89600 Positive
137 2EU/mb < A < 4EU/m | Positive | 239.78657 | 141.16400 | Positive
138 2EU/mt < A < 4EU/mb | Positive | 249.92340 | 151.08933 | Positive
139 AEU/ml<4 A Positive | 236.09467 46.25600 Negative
140 AEU/me <7 A Positive | 232.06667 | 182.19200 | Positive
141 AEU/me <33 A Positive | 219.16523 | 172.99600 | Positive
142 1IEU/m < A < 2EU/ml | Positive | 237.01433 | 142.40400 | Positive
143 IEU/me < #A < 2EU/m¢ | Positive | 244.37732 | 88.51333 Positive
144 AEU/me <33 A Positive | 24558377 | 43.49467 | Negative
145 AEU/me <7 A Positive | 238.62933 | 178.77600 | Positive
146 2EU/mb < A < 4EU/m | Positive | 242.34352 | 141.74643 | Positive
147 AEU/me <33 A Positive | 234.90400 | 181.69067 | Positive
148 IEU/me < A < 2EU/m¢ | Positive | 245.25237 | 152.27067 | Positive
149 2EU/mb < A < 4EU/m | Positive | 239.76200 | 136.48667 | Positive
150 AEU/me <7 A Positive | 243.37200 | 4575067 | Negative
151 05EU/me < A < 1EU/ml | Positive | 21551333 | 89.35600 Positive
152 1IEU/m < A < 2EU/ml | Positive | 24358793 | 138.02933 | Positive
153 AEU/me <7 A Positive | 248.15200 | 197.47600 | Positive

vl EOC 71E9] 4 A%
3} o] Aakxlo] JtEl EOC 7| E7}
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o] 7+

RULARG m S I

(2) 1 87.6% (95% CI @ 81792%)
(3) k value : 0.85 (95% CI : 0.1871.00)
(4) Equialence : 92.5% (95% CI : 89795)
99.3%

(6) Negative predictive value : 85.4%

(5) Positive predictive value :

3. H2HE A7 AE
7F 4 vig] 9] 671€E® w4 FAW waAl FAHERA strain, SAAFYFE)E SO R
HEeH, 39, 7Y, 10¥, 14¢, 214Y, 28< Fof FAW A HAAE BioRad ELISA kit
9 7Sk Rabies EOC KitE A Ad3s A3 79 o] A7A = EF S
A, HE 7Y o] FHE mokstA $AS Hol BioRad ELISA7IES 5% T
o] HEF 717HE vluwd 5 Ak
£ 9 U HESE HEA7] A1E- Dog 1
BioRad ELISA kit Rabies EOC kit
DPI Dog No. 1
EU/ml Decision C(l)irrlgOI Test line | Decision
DPI 3 A A <0.125EU/ml Negative | 232.15646 | 43.12348 | Negative
¥
DPI 7 O-5EU/11“éUfmf A< positive | 251.10347 | 9654632 | Positive
T
DPI 10 2EU/ o S A< | positive | 246.04561 | 154.15675 | Positive
DPI 14 AEU/ml<73 A Positive | 243.14654 | 201.87946 | Positive
DPI 21 AEU/m<73 A Positive | 245.54651 | 198.45641 Positive
DPI 28 AEU/ml<73 A Positive | 239.97975 | 197.45641 | Positive
% 10. B HESE HEA7] A1¥- Dog 2
BioRad ELISA kit Rabies EOC kit
DPI Dog No. 2
EU/ml Decision C(l)inrgol Test line | Decision
DPI 3 A A <0.125EU/ml Negative | 223.56533 | 44.92267 | Negative
e
DPI 7 O’5EU/1H113QU7m§j A< positive | 239.69467 | 9899600 | Positive
s
ppr 10 | 2BV i A< | positive | 24046667 | 16346133 | Positive
DPI 14 AEU/me<7 A Positive | 247.42256 | 203.20667 | Positive
DPI 21 AEU/mL<7 A Positive | 208.68933 | 202.14000 | Positive
DPI 28 AEU/m<2 Al Positive | 23852267 | 198.82933 | Positive
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A=A7] A'd- Dog 3

BioRad ELISA kit

Rabies EOC kit

DPI Dog No. 3
EU/ml Decision C?ﬂgd Test line | Decision
DPI 3 A A <0.125EU/md Negative | 233.60667 | 43.21200 | Negative
s
DPI 7 0-5EU/1”1E’3U§H1 S~ A< positive | 231.47600 | 11177200 | Positive
s

pprio | ZRU/MES 0 A< positive | 22810933 | 15915200 | Positive
DPI 14 AEU/ml<7 A Positive | 209.87333 | 203.26000 | Positive
DPI 21 AEU/ml<7 A Positive | 222.06667 | 203.68267 | Positive
DPI 28 AEU/mL<7 A Positive | 225.50800 | 199.68133 | Positive

12. ¥ Al HZE=A7] A1¥- Dog 4

BioRad ELISA kit Rabies EOC kit
DPI Dog No. 4
EU/ml Decision C%nnteml Test line | Decision
DPI 3 A A <0.125EU/md Negative | 229.57733 | 43.59600 | Negative
s
DPI 7 O-5EU/1%U§IH F A< positive | 221.87600 | 8627867 | Positive
i

ppr 1o | ZEU/M < i A< positive | 25051333 | 17840400 | Positive
DPI 14 AEU/ml<73 A Positive | 246.80933 | 215.06910 | Positive
DPI 21 AEU/ml<73 A Positive | 243.21200 | 216.07200 | Positive
DPI 28 AEU/m <73 A Positive | 247.99067 | 208.57867 | Positive
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a8 26, AEA7] AlE (%A cut off & 60 7|FoE AT,

4. AEF A A9

7}, Rabies YA FHUEU/M < #A) & 2% gA3lo], BioRad ELISA kit < 713k
Rabies EOC Kkitoll 53t 27 BioRad ELISA kit ¥ 2°7}#], 24} 7] Rabies EOC
kit= 2742 &35 o2 BioRad ELISAZIEXRTE oF 4u] A% 7HAEeA7 =& Aoz
Bt}

3 13, BHAF 71E "l HE A A Y

BioRad ELISA kit Rabies EOC kit
EU/m¢ Decision C(l)irrlgd Test line | Decision
FAEA : " "
o] o AEU/mb < A A Positive 251.01067 | 200.17467 | Positive
- d z . .
oFgal g’ 2EU/ ﬁ%é/m% A< Positive | 245.23467 | 168.64133 | Positive
oy aly .. ..
pyaye’ | LEUMLS DA< Positive | 242.23867 | 13647867 | Positive
o E
FEH2 " O-5EU/1I‘JEBU§H1§3 A< Positive | 249.68667 | 107.36933 | Positive
B 3 =
pygye’ | OPEUML G < Gray zone | 24007200 | 8205733 | Positive
oy - ap:
P a9 0125133%%5/“1% A< 1 Gray zone | 24810800 | 69.09200 | Positive
kg2’ A < 0.125EU/ml Negative | 235.16400 | 50.56667 | Negative
FAPH2 AA < 0.125EU/ml Negative | 250.17467 | 51.91067 | Negative
5. 7 wgA A

Hk-g-4d
AMtd FAY A EOC KitE Canine Distemper virus, Canine Parvovirus, Canine
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Parainfluenza virus, Canine adenovirus (ICH) @A X3 nx #3448 27
Canine Rabies ¥4 @AoARE 44 AxE verllorn, YA dHd A= BEF 3

Ehffo] 3w @A ole] @Ak wA WAdE HolX wokth

F 14, wxp vk AE

dpole] a4 o7} Rabies Rapid Kit
Control line | Test line | Decision
Canine Distemper virus 1:256 (SN) 245.23467 0 Negative
Canine Parvovirus 1:1280(HD 249.68667 0 Negative
Canine Parainfluenza virus 1:128(SN) 240.07200 0 Negative
Canine adenovirus (ICH) 1:256(SN) 235.16400 0 Negative
Rabies virus AEU/mb < A 221.87600 208.57867 | Positive
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Mas SEINE
14 2% 9
FadTg AR
(%)
O B4 vpolz = wjg 100
O PCR 100
O Cloning 100
O Expression 100
O B34 Holg= 55 100
O W3 9zE, Sol= At 100
O #H&3A 54 100
O A ¥hg 53 100
O 9 HF F HE2A7] 53 100
O oF 43 H7} 100
O Az 7t A/ A= 95
O 828 F Bg 44 4 A& AF 100
O &+ &4 =& /WY 100
O Protein A-HRP T&A = R A= Fd 24 NC 100
membrane A|Zt
O 524 7|14 3% 4S5 % EOC 7%t #4 3 =
@snm 2 2R w
vAWE O B4 YT 543 100
O One step EOC E&+¢ 3 A4 100
O 2=y J 1= 2 B¢ 100
O One-step& BA7] 3= o] R LI E o] AF 100
O 8% A8 Az"A7] A 100
O EOC A8 #4 %5 43t 100
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