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Infectious bursal disease (IBD) caused by infectious bursal disease virus (IBDV) is a highly contagious
viral disease in chicken. It causes heavy economic loss by immune suppression and high mortality.
The IBDV, designated Avibirnavirus in the Family Birnaviridae, has a double-stranded RNA genome
formed by two segments, segment A and segment B. Segment A encodes a 108 KDa polypeptide that
is self-cleaved to produce pVP2, VP3 and VP4, and later pVP2 is cleaved to VP2. The VP2 contains
the antigenic regions responsible for elicitation of neutralizing antibodies and VP3 is a major immuno-
genic protein of IBDV. In this study, monoclonal antibodies (MADbs) specific for IBDV were produced
and characterized. All 15 MAbs were specific for IBDV and did not react with other viruses used in
this study. The protein specificity of MAbs was determined by comparing the reactivity patterns of
each MADb with IBDV VP2 and VP234 recombinant baculoviruses and Western blot analysis. As a re-
sult,7 MAbs (1F5, 2C8, 2F4, 3C7, 4C3, 6F11, 6G5) and 5 MAbs (2A4, 2G2, 3F5, 3G2, 4F10) were
specific for VP2 and VP3, respectively. The protein specificity of 3 MAbs (2B8, 3F7, 3F8) were not
determined. Five (2C8, 2F4, 4C3, 6F11, 6G5) of the VP2-specific MAbs had a neutralizing activity
against IBDV. Some MAbs reacted with IBDV-infected bursa of Fabricius by indirect fluorescence an-
tibody (IFA) and immunohistochemistry (IHC) assay. The MAbs produced in this study would be used
for diagnostic reagents for the detection of IBDV infection.
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disease virus(IBDV)7} {d2lAo]t}. IBDE= F2 3~6
#go] golAl Pd o BYZpe] g 5o
sk 34 wlolaadgo s Mejolylo] o 2
A7 ARG Frde] H9ATL, wAle] ciE wiojur
SAslE Susis 5 AR AAHew
et &A1 91331 @Itk Lukert®} Davis, 1974; Kibenge
= 1988).

IBDV:= double-stranded RNA B}o|#| A2 A Birna-



viridaeol| &34, F4 k= F 79| 8 (segment AL}
segment B)Z F| ¢ ¢l tH(Delmas 5, 2004). Segment A
+ 2719] open reading frames (ORFs)& &3l 9l
w ©0]% ORFI2 110kDa®] polyprotein (N-VPX-VP4-
VP3-C)o.2 HAE & viral protease?] VP4o| 2|3|
VP2 (outer capsid), VP3 (inner capsid) 2! VP4 (protease)
2 25l (Hudson 5, 1986; Spies 5, 1987; Bayliss
%, 1990) ORF2+= VP35 (nonstructural protein) = & ¥
tH(Mundt -5, 1995). F2THHZAR] VP2= <30l A
wolo] Hojste Fa FHor FIAFJAE Atst

1988; Heine 5, 1991). HEHo|| VP3&= capsidE 45}
L Zash pxuMAE 25 o0|a(group-specific
antigen) ©. 2 &2 H th(Fahey 5, 1985).

IBDVolli= 27F4] 9] &7 F(serotype)©] AR, Sero-
type [ & SollA o] AR AU} H 2F
oA 2] &]+= serotype [l = HollA HAde et
A ¢F=tH(Ismail 5, 1988). Serotype 1 -2 B AJ o] w}h
2} A] classical strain, variant strain, attenuated strain 2
very virulent strain 5 4719 1F o2 EEEHTKLim
=, 1999). Classical strain® ©]=+ ‘Gumboro'X] & o] A
Ag wste] Kl o]g2 AAA R ALY
of &= mxaL lom, AAE A AA F e A
Z3} PEpo] FAE ¢l 7IthLim 5, 1999). Variant
strainS classical strain¥} 3} Aol zfo]7} a1 A3t
Fid ¢Z=(atrophy)2 & © 7|H(Vakharia 5, 1994), clas-
sical strain¥} &a] JAFE=ARS olt) Attenuated strain
2 classical straini} variant strain®| chicken embryonic
fibroblast (CEF) A|Eo| A oF=s}E|o] wh5oiz 0]
(Lim 5, 1999) AWAlF2 A18-5 31 Itk Very viru-
lent strain2 1980\t S-&, Y& 18] SLofA
Wstol Qo] e &

Ad54 60~100%°] °]= = 2
st mLAo]g Ao ofsiA AEE HAAAE F
Hm=E 4= Qlti(Berg, 2000).

£ 1980 9] classical IBDVS] @hAio] %
om(o] &, 1981), 19929 957 4tetA|
o] LAJo] =713t very virulent IBDVE] wrjo]
SRRIEATHA &, 1995). o]F WAIYFAHA HAl|
T ETtokal ofQofA IBD Aol A& o s Ay
sto] FAARG Ol TsilE S Stk

&7 IBDE] Zeh2 iS4l AT
-8 2 spiked-mortality©] 3 Fido] YARS
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o sl Welshy 4AL 7]2R ofRojxir). IBD
2 JHE 49, 49 Hold T AE U ol
2 we) 4ol ojs) 2% 7wo] o]2ojzck. IBD
Aeks f8 A8=a e 3 Aoz e o
AAZ7IHH-S-H(agar gel immunoprecipitation, AGP),
o

A A ST E A A5 H (reverse  transcriptase  poly-
merase chain reaction, RT-PCR) ¥ #AHAZZF
(enzyme-linked immunosorbent assay, ELISA) 5©]
SRk, AR FE T o A FTEADA
L

¥C o

olek. S AR ANG A= A gt
%% 5 9ot Bolwrt WoHk wo|

HHOIZ{ AQF MITE

g
olw Al3lo] ALE-E IBDV (LZD228-JAC3 strain)l= %
FAl AT Ao A EgREOF Morser 5(1973)2] R
of ukgl AefolAd-FobAE(chicken embryo fibroblast:
CEF)olA  SAAHE  2F2ERo]2]2(ARV:  AEQ
strain, 2.3}o] @ FH )&kl Linda Saif BrA}), F+70&H
Hlo]|H A(NDV: Lasota strain, ZEojstw =& &}
AE A, Z2FEvle]HA(REO: S-1133 strain, S5
et 2R AYHATA) U 2RABSAA 0l
2(ATV: HON2, S-5djetn 2FAHAdA) = o
SEgAle] WANSAS Belsts] 9] ARVE
MA104 A|3Z, NDVe} AIVE= CEF 218|311 Reovirus=
chicken embryo liver (CEL) AM|3Eo)| A ZAIA|A AL&-5}
qlek. MEgFro] AHEE myeloma AJE(SPYONE 1
0% Z~ejo}d A(fetal calf serum: FCS)o] $H-5-% RPMI
1640 (Invitrogen, USA)H| A& ©|-&3}o] 37°C, 5% CO;,
Z200) 4w eFst ATt

IBDV VP2 §A A}l VP234 §-Ax7F W= 2%
3} baculovirus (f'VP2 and rVP234)=  SoMHAISLA
(Daejeon, Korea)ol| A FoFdtol Miller (1988)2] wlsH o
upe} SO A2z THAIA AESHAT
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IBDVO{| chet a2 sky|

HiOI2{ A0 HHY S FAI

IBDV+= CEF Af|zzo] ZFFAIX] &, Al3ZH /] &K cyto-
pathic effect: CPE)7} UElUYH T2 54 3
3] vhEsko] M2 Q] vlo]y A7) feH ujFd S
Aok k-2 WA Western blotS Al eY3}7] 9|gh
A& dojA vfeFelE 4°C, 3,000 rpmof| 30E7F ¥
23k ASHE 4°C, 20,000 rpmofl A 2A]7F FF
Ha)slo] -5 virusE phosphate buffered saline
(PBS)oll FAIAH A&

HIEgH 4M R 5Y

AZggel AHg-gh 4~55 9| BALB/c
strain (Samtako, Korea)2 AR&5}3C™
o FUE 555 IBDV (50 pgml)E 59 Freund's
complete adjuvant (Sigma, USA)Q} & &35t &, Coyle
5(1992)8] o] wet HAAF O IBDVe|| 5o
Al ShAZFA AR PR AlEZ8EE A E(Kang
5, 1989)9] WilS Heksto] ARGl

A A2 isotypes- Ig isotyping kit (Sigma,
USA)E o]gato] AZALS] AL 4410] uf2} hybrid
oma WS NS ARE-SHe] ELISAH O 2 291513
on) i waEYHe BDV wEolye
Towbin 5(1979)2] ®Hof wel Western blottingS T}
S Zo] AABHYTE &, mouse WY FIEA] FH
319 H == S sample buffer (0.125 M Tris-HCI,
pH 6.8, 4% SDS, 20% glycerol, 10% 2-mercaptoetha-
nol)¢t EHEFo g Aol 100°ColA SE 7+ A7 %,
7.5% SDS-polyacrylamide gelo]| 4] 80 volt= 305 <t
A7) 95519t A7 953t gel2 transfer buffer (20
mM Tris-HCI, 170 mM glycine, 0.1% SDS, 20% meth-
ano)Z HF3SE &, semi transblot (Invitrogen) S ©]-&
3}o]  nitrocellulose  membrane (NENTM Life Science
Products, USA)o 13 volt® 25587+ Ho|AFHTh
Nitrocellulose membraneS 5% skim milk2 Al-2-of A
S5 F<F blockings}al TBS-T (Tris-Tween 20 buf-
fered saline; 20 mM Tris, 500 mM NaCl, 0.05%
Tween-20, pH 7.5)2 5EX 33| A3t o} 22+
hybridoma 45O & A-2o]A 607 §E-S-AIF Tt
o5 THA] TBS-T= 534 33] A3t &, TBS-Tof| 1
11,0000 2 3]X3F alkaline phosphatase-conjugated

goat anti-mouse IgG + IgM (Jackson ImmunoResearch

mouse+—

Lab, USA)& Aol A 1417k WE3-AIX] T3 TBS= 3
3] A3}t Alkaline phosphatase-8 NBT/ BCIP
buffer 5 mlo]] NBT/BCIP-£-<(Promega, USA)= 4
e bande] WEE SIS ERael] Bol
vhe= TRAIZ T

HiolZ{A SIUME

e HAEGASY FoISAE Sl 9]
sfo] vhole 2 FEHAIES a3t 2ol st
50002 348 BDVS} A BEEFA ok

ox

Fo S ZH2F 50 ulA 4lof 37°Col| A 1417 &<t bl
OFAZ] & CEFA|3E7} T3 vljokE 96-well plateo]] Z]
Z3lo] 37°C, 5% CO.9] ZZol|A 4847t ujoFatsd
T} Acetone (80%)= ©o|-&5lo] THWMFAZE 114
s}al IBDVO] Eo0]&Ql @ E3A|2} FITC-conjugated
goat anti-mouse IgG (H+L)S o]&3dlo] L3t
T FFAnFor2 HAE o 4 tixtol vl
5to] 3go] 80%0]/4 43t A2 IBDVe|| 539
| = dAEYAR sk

ol

o
ol

OE X7 HIOIHA SO BHSIHE XA

0%

AtE dEEFAEC] e 2R HolEs, &
ARV, NDV, Reovirus, IBV, AIV2}2] W xjHHe- sjel &
3 AT ELISAY 02 &Ittt 279
HpolZ 27F P E A|ZE 48~T7241%F Fof CPEZ}
LEMGH 80% acetone &2 1A T} PBSE 33] Al
3k AAehA Bhe hybridoma WleFAFEALS 100
ul wellol] E3=310d 37°Co| A 1A]7F 59F WA R
t}. PBSE 33] A% 3}al FITC-conjugated goat an-
ti-mouse IgG+M= 1: 10022 3|43} 50 ply &
F5ho] 37°Col A TAIZE F<t BhE-AIF T PBSE 33
A3t & mounting buffersS 50 ul Boj=a 43
uj7 o2 PRSI, BLISAYS Zizte] nfojz) 2o
gt FAE SAL & Ae 48 kit(Idexx, USA)E

g3l Alzabe] Lol wheh st

HIAZZYMY A UM HSd XAl

AabEl A 2gA o] 2% )
st7] S8l dYSS 2 NS F Ao
2 IBDV o] 2Rl Ho| Fd =25 o]&3}od



o)

2 AT o)z 215} 4 (mmunohistoche-
mistry assay, IHC)& th33h Zro] AAstich ITHCE
Aste] 7= ZAL 10% neutral buffered formalin
golom 48N7F AT ¥ AurA 2AR2 Ty
B Hlshoict @Al Aol 224w
< xylene2 ARESFO] waxE A AT L™ 3% IHAF
Skpax7b T methanol= 3027F A Esto] x4
Y 9] peroxidase A4S A A5t PBSE 33 A|H 35}
Ark 22 Wol FHS =E3517] flsiAl 2N HCl=
37°Col| A 20871 A 2] & PBSE 33] A|&3F = 0.1%
trypsing 37°Col| A 2047t *2] & PBS= 33] A5}
At FA9) BS54 Avts wiAIsH] {1kl 5%
normal horse serum< 37°CollA] 2087 & & PBS
2 33 Atk Sl 2ol Azl 2AHA
IBDV Eo] G EIAE 37°CoA] 347t §HAIZ
S PBSZ 33] A|&stch 22+ A2 biotinylated
goat anti-mouse antibody(Vector laboratories, USA)E
37°Col A 1AIZE BESAIZL F PBSE 33] A|&shaL
ABC reagent(Vector laboratories)S 37°Cof| A 408 4t
SAF BEAIRL 222 (0.6 mg/ml DAB,
0.03% H,0n, 0.01M PBS, pH 7.2)0.2 ¥-SA|7] &
T2 A A3}l hematoxylin® 2 2 F M3 L
o A 5 AARsHA T 1H 93 AR THCE} 1
AL A 7R O] WAL FUStaL 22f A= FITC-con-

oL

b= Kel
2AdAS

N

=
<)

€}
=1

jugated goat anti-mouse IgG+IgM2 1: 10002 3|45}
o 37°Co| A 1A17F BH--A1Z] 3 PBSE 33] A& 3laL
Y47 T FUANEL ol 8ste] TsALE

a}

HIZYM EY

IBDVZ WA mouses AHE-sto] A ZF3
FeYsto] 15719] IBDV 5o| G EZJAHE AJ4kst
o o]59 EAJL Table 13} Zrh AAE a2
A H5% IBDVZF s Aleobdfrobalszol A &F
Q22OR AFEY BDV So| HE AT nhihA =
S5igh gFo] W= e IBDV-free SPF HE %
o A= Fgo] WEREA EAUThFig. 1A). T EZA
o} IBDV Theiuto] vk-3-Ad-2 2hQ1s}tr] 9|5fo] 2H2to]
S3 25H4|QF IBDV VP2 2 VP234 &%t baculovi-
rus@be] HHgAdE IFAH O 2 2RIk Ay}, 7709 &
I E2A|(1F5, 2C8, 2F4, 3C7, 4C3, 6F11, 6G5)7} VP2
o} VP2347} W Axotdfo|H 2ol FAHo= L
eh} ol HEEGAL VP2e] Solxjel Aow &
AT 4= Aot E3L 5719 A E2]}A(2A4, 2G2,
3F5, 3G2, 4F10)= Western blotting'§ o]| 4] 32KDa=7]

ox o ¥2 o

Table 1. Characterization of monoclonal antibodies (MAbs) against infectious bursal disease virus (IBDV)

Reactivity by the following tests

Protein

MADb Isotype o IFA*
specificity NA** Western blot
Whole VP2 rVP234

2C8 G2b VP2 + + + + -
4C3 G2a VP2 + + + + -
2F4 G2a VP2 + + + + -
6F11 G2b VP2 + + + +

6GS M VP2 + + + + -
2A4 G2a VP3 + - + - +
3F5 G2a VP3 + - + - +
4F10 G2a VP3 + - + +
2G2 G2a VP3 + - + - +
3G2 G2b VP3 + - + - +
2B8 G2a PrE + - + - -
3F7 Ga ? + - + - -
3F8 M ? + - + - -
3C7 G2a VP2 + + + - -
1F5 M VP2 + + + - -

*Indirect fluorescence antibody assay, Whole: IBDV-infected CEF cells, rVP2: IBDV VP2 recombinant baculovirus-infected

Sf9 cells,

rVP234: IBDV VP234 recombinant baculovirus-infected Sf9 cells, **Neutralizing activity, ***Not determined.
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o] VP3&} Hhg-5lo] VP3of| 5o]4Ql Ao 2k A 5 509 S EZFA(Q2CS, 2F4, 4C3, 6F11,
SitHFig. 2). 1w 37l DELEFARBS, IFT,  6GH)o] BVE FSAZIE AL selEil,
FRE R ATl TS0l Y BT 4 @itk AlkkE gazAe g2 25 slojaastel bl
G E2GA] 9] isotype2 3719 T ESGA| 7} IgM, 97} SAS IFAL} ELISAY © 2 ZARSE A3}= Table 22}
o] HEEA= 1gGa, 183l 3719 HAEFA = 2oy AR e T2 E23A4= IBDV 0]9]9] thE
IgG2bE &2l =| ¢ TH(Table 1). Hpo] 2| A0h= Whg-& et A] ottt

IBDVol| o3t F3ls< AARRE Ax, 15719 @=

72kDa
48kDa
35kDa
30kDa
2 3 4 5 6 7 8
Fig. 1. Immunofluorescence of IBDV-specific monoclonal anti- Fig. 2, Western blotting analysis of IBDV-specific monoclonal
bodies (MAbs) IBDV-infected chicken embryo fibroblast antibodies. Arrow indicates the IBDV VP3-specific
(CEF) cells were reacted with IBDV-specific MAbs. (A) 32KDa protein. M: Molecular weight marker, lane 1:
IBDV-free SPF chicken serum, (B) IBDV-specific chick- MAD 3F7, lane 2: MADb 3F8, lane 3: MAb 4F7, lane 4:
en serum, (C) MAb 2G2, (D) MADb 6F11. MAD 2A4, lane 5: MAb 2G2, lane 6: MAb 3F5, lane

7: MADb 3G2, lane 8: MADb 4F10.

Table 2, Reactivity patterns of IBDV-specific monoclonal antibodies (MAbs) with other avian viruses by IFA or ELISA

Reaction with other avian viruses*

MAb IBDV ND ALV 1BV REO ARV

IFA ELISA IFA ELISA IFA ELISA ELISA IFA IFA

1F5
2A4
2B8
2C8
2F4
2G2
3C7
3F5
3F7
3F8
4C3
3G2
4F10
6F11
6G5

e e i S T s
i i i T e
\

\

\

\

\

\

\

*NDV: Newcastle disease virus, ARV: Avian rotavirus, AIV: Avian influenza virus, REO: Avian reovirus, IBV: Infectious bronchitis virus.



Fig. 3. Immunohistochemical staining of IBDV-infected chicken
bursa of Fabricius. Bursa of Fabricius infected with IBDV
was reacted with IBDV VP2- specific MAb 4C3 (A) and
IBDV VP3- specific MAb 3F5 (B).

HIZYMO MY HE2Y

ATE T2 284 2] IBDV Atho| A &8 7154

r

2 AP Sistel A4FA W RTPCRYO
1BDV o] Sl ) g & ol g3l 1ha
A A dsk st S

of W2 slst
7+ AA3}= Plica uroproctodeales 23} Figo] fol-
licle] o] HzLojA ZA9] O]:/Hl:l]—_Q_o] Uelt} o=
2384 4C3, 3F5, 1F57} IBDV A ZE Eolz o
2 HEshe AL sk thFig. 3 4 Fig. 4).

2%

34 A AAR R AN A

2 2 ke Fu i FgeldE AGAF

806 A8 B o] F WMAHFAE BT
S SAHD 9 FAL & 19

Aol YRGS Wk

A ZE IBDV A 7

]tk A9, O]E—]‘G]— R ohH
B AT 17ke] &u]E iy
tt aEE W o WA

A AN e M Tho] ARt FHsHA AA
3 4 Qe THAYAUNEHUAGP) L2 HAE B
ot o] Egt ¢A] wizkEsl wm FAb]zte] Atk
= ttdo] 9tk 2o o]# 3t IBDVATHH O] w3
< Wl ELISAS} e a2uteeulrg o] 7ol

Fig. 4, Confirmation of IBDV infection by indirect fluorescence
antibody (IFA) assay using IBDV-specific monoclonal
antibodies (MAbs). Bursa of Fabricius infected with
IBDV was reacted with IBDV-specific MAb 4C3 (A)
and 1F5 (B).

gtstA e Qlek wEba 2 Aol A
IBDVOﬂ gt 5ol dAE2FAE B4atsto]

& JFgstal, BDV Adte] ol Ta2dA 9
e selstac

oWl Ao A AALE 1579 T E3}H|(2A4,
2G2, 3F5, 3G2, 4F10, 1F5, 2C8, 2F4, 3C7, 4C3, 6F11,
6G35, 2B8, 3F7, 3F8)= X% IBDV= 7= A|3Eo 4]
OFA © 2 vrElytth IBDV VP22} VP234 SR A =
3} baculoviruso]] ZFAE SO Ao A [FAHS AlA|
st A3} 7709 G 2SHA|(1F5, 2C8, 2F4, 3C7, 4C3,
6F11, 6G5)= 5 7119] 8- A} A 23} baculovirus H5F+
o FdOor Ueh o]E TAEYA|7L VP2 =
o4l AoR 4T 4 stk whro] vhujx] 87)
o] A 2354 = IBDV VP234 G4 ZF A Z3} baculo-
virusol| 7+ *ﬂ:‘?OﬂHU} FHoz yehylth o
E 0| A& Western blottingt &2 2913 A}, 15719
A E8A] £ 57§(2A4, 2G2, 3F5, 3G2, 4F10)°f 4]
32KDaof| Al So]& ¢l WMES SQlsto] ol ©aE
A7 VP3O SolHel A& SIS 4 Agick. v
Uma) 107)e] SEEgRs So] WMES shelstA)
walgich. 55 VP2o| Solzel chamad] 7=
HE 5ol S BRIe 4~ 13Ut} Fahey 5(1989)
& VP27} SDS$} boilingel| €3] TulE: Lzl
epitope 7HA| L Qloh= A& ST o|¥1 A+
o|Xl&= Fahey 5(1989)2] ¢tolAlet wp7iAl=
Western blotof| 4] &S # g|sl= A of| A boiling=
3}al E3, loadingdl:= 1 9] SDSo] o3fo =g
VP2 79 epitope7} Y| o] VP2 Eo] ThLEZ3H4|
7 hgsA] RS Ao 2T 4 lch A
15709 A EGA et Hlolels FE5E E
3l 57)(2C8, 2F4, 4C3, 6F11, 6G5)2] T 2347} &

oo ox

ok |

¢
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shseo] gl R0E Uehgon ofE WAy
L W VP2 So] YEAZFAR el ek VP2 &
MYe ol capsidS T FAT JRo=
Fa% SFol Yol nojelx FRYAES A
AsheE] Bad TRIEY FUAYYS EGS

Qlth(Becht %, 1988; Heine 5, 1991). Martinez-torre-
cuadrada 5(2000)9] AF+E WEWH VP2= F3GA|
£ A5k= W VP3= SERHAIE At WA
349t} w3l Pitcovski 5(2003)-2 VP3E baculovirus
oA LHAIA Hol| FET 23, =& A7 FA
7} A= Qo) wIBDV HAAZEA] HFo]ZRRo| 9l
SATHL mIsisich. olHY oW Aolx Ak
VP2 Eo] T3 E3}4|= VP2 thulz o] EAo] =35}
52l0] gl ACR WelFlon, VB3 So| Haed
A= FPsEo] gl Ao walA shAlt, VP2
off £o]#Ql 7719] AL} VP3| S0l 57)9] 7
Al efo 3719 T=2E23A(2BS, 3F7, 3F8)= BEs
HHEA ERlE FAA Azguie]g s o] &1t
/K12‘5‘—101]/\~] szoﬂh H]—ggl_;q 0}01—0 i=g=4 szq] l—io]
29l gA7F obd VP3o|Lh VPAo] ol Hsl A
AZ¥sich nxHReAd ol Ayl 1579 T3 23514
HE 5%(ARV, NDV, AlV, IBV 12]3l Reovirus)]
z gl el 2o whSalA] skt 91e] 550 upol
2sof mARKGo] UEh}A) 988 HoR ol ol 4
HolH AitE BEERAE Solws) ko sow
/\Hz‘h‘ﬂ—q—

o AFoA AATE
54 E Pohur] Sistel AAEA o
IBDV i) ShelEl ge) P 24 & ol gal

O EES R

=
—1 0
FA|(4C3, 3F5, IF5)o)A M ES Sojxom

2

=
i

rk
O.

2% 4 A9tk 220 H83 GAZPAL VP2sk
VP3 Sol ©EEaA et IBDV thuSolgo] stel
A ke HAEGA TN 22 Sk K gkt
ol AARE SEEAA O HUTUE THeAS B3

Aboll o84 4= OTE} Ch01 (2010)— VP20 Eo0]A
d FAZFPAE o] §sto] IBDVE HESHES 1<t
H Woa=RuEaduy HJAZIEE o856k

IBDV XItto] #-&
9~ F-83lth=

(2008)& VP20] )
DAS-ELISAHS 7ursle] zcho] &84S 2AlSH

A7), 1BDe] Aol 2
ShA, H dAolA TR VP2
S} Sol =g ol $iT Fojel el o
2 714 1BDVele] Ak Bhel Ho| 27 4g
QB B 9% 2 A=l Aol S8
A 4 Qe Aojeta Az

A AP IBDVo| 934 BHAel= Aoz
AbQlol| AAH oz & HlF|E 2= Adolrt o]

A AL gl
¥l A4 BDV] Solzo2 yhgatt Has
PAE aste] o5 SHE F@sn ATEE

7R el Thstel Agake

AA3F IBDVE WA 7] mouseD AFR-}o] elub

Al HAEZYA AARE o] 85t AMEFES
3}3l IBDVO] E0]&]9] &A1& AAFst+= hybridomas:
BREBGAE ol gatol Aratelch. A 157)
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