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Development of Diagnostic Methods and
Vaccine for Avian Infectious Bursal Disease
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&4 4 (Infectious bursal disease)®] Zghy = WA 7|%

O a7Aes 52 % 284

A 7tx] FAA 02 Infectious bursal disease (IBD) virus (IBDV)el &3t @& d77t
olFolF ot 1) IBDVY A¥T ] %F(adaptation)®] oJeFoz AAAY ¢d= IBDV
straints] BAGH BAN Hoto] ¥rhwHe 4F & Ao AxLuFl Al Fstel
Hgo SADE AU 3 Uehd 4 Y& sholgdze WolE guy & dcke HolA
Aekol vk waA AlAEFAAME 1) IBDVY cell culture 3834 §lo] A4 IBDV
%49 target cell?dl immature B cell@ A @Iy wjastaA vlolzas 24 of e 74
A7te A&sn A 2AdE e AgaAstgdol o g uhyel HPUGH F
Held 4838 Qe IBDVS S4& 52 BDS Ad, IBDV7E #el8 28 1tz ¥
9etd Bdd 2 98ty B4 79l golad olFod F Ag FHoE vddn. 2)
IBDVele B8 9o Fgsd #olF, WdA olFEo delA eyt d4 A
gate WYy WolFe 3 FAS FuldA ge, BEH BEF
HolFe &4 ARE wExx & Ageldh 3) F4 BD ¥3 A
Fabricius 42 5449 &7 gste] F4 IBDS ZEPdo] 7tedtut
T oF 7)ol WA mlolglAZ T ¥ EE IBDHbol 27} Fabricius
Rety) AEe] YRy 2A%w ot FYYH ok FEtol
ATE Fohod ofF WMolFY £ o, DA L 4gH 43

&

3 gEel B EAL sotste dFE IBDY 93y 54 sel, @l AF H7Y,
Ad 2 AQ2g WA Adg 83 BD o "F-HY dFEoke|t

AR FANNE IBD vlolda #Y & Yehie Alge ARUAeR dAAT IAE
FHER YdolskA IBD uvpole A7 d A dZagow »9 £ e FBEE fgHAitus &
%ok,

HFEAA AN E IBDVA g #AA A2 9Ae A FR83c BDVE 24

)
AA9 Ayl vl w7l WE du wHE FPIAE ol EAH Y= & IS5



2 wgo) Aol % ok wekd 339 AAT &F ol BOVe A% AfAE 9
ARF WEFolth. BDVE ZYL 2 ofdl N ozl Aol F2d =2Acl
QA 42D ¢ JE A0 HAPFL LA e old FHog e o
Ma0] ol T Yok E 3 23 Yoldde FE WAL AFHL g WA
29 A7)e mAG LA} FEF WAL FHAA WA B FHY F ) A

He 209 o902 4890 AEUAe BDVE duB 4 BA9Fd A4 2
9 9ge Fusa A9y & U E@ 2o 2% AN Hus] 99 8¢9

k=g HholglA WAl (hot vaccine)S AMEEI AT Wz Fdue follicleol W¥ &

0g AEW g RG4S FRIE AL

ATAL Wg 2 4
2 @7 1xhd%e) £3 et ok IBDulolgad £ - A, WA A ok
IBDubol 2~ 7 2l (titration) A% 2 oks} IBDulollze] EAHAN £5AS Rk el
oxd Eo]= [BDHFO] 8] 26] t¥ Monoclonal antibody (mcAb)E AAteted BET 2 oy
2z 7o) B9He o] ¥ zEdTy e Ao, FYAE o &3 FLAL U™
1913, oks] IRDuolElad HHA d/IMYG BAE ARt FAHAL HAA
o wHg, 33 dEoE okelztd IBD #Zd AdE i Competitive enzyme-linked
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immunosorbent assay (C-ELISA)¥, $8 A4, reverse transcriptase polymerase chain
reaction (RT-PCR)/nested PCR ¥ RFLP (Restriction fragment length polymorphism) H
& ulmate] T Asel b AgE wyg AdEsith
BDVE 72 Wiy Zoja oks] 7ol wolo] 942 98¢ e o vPeaidd
ol walA QlTh. E§ VP2-VPA-VP3E TAEL 3 segment AT Feiel 8ol ¥
o8 23 wwaAz wuse o SR Az WAY Add glol AN Kid
714S fowl pox vector, Marek disease virus, fow! adenovirus®t Semliki forest virus
vector® A3 A7 §F baculovirus, WATANA d¥AL AHEste WHE BaEA
0 % B AT HE baculovirus HE A&WE ol4dtd T BDVEIAF SH92 9
VP28l SegAZ WAAA 223 Waoz adE BEASGATh VP2 SegAfUAS
cDNAZ #z37] 93] RT-PCRE AA8 F 71 Es ofvl=dt AEg 4 FA
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t} ol Z=Zg $AAE Baculovirus transfer vector?! pBacPAK8d 224§ H Sf21
insectM X9 coinfectionAZ] ¥ recombinant baculovirus® A4Fstgith  recombinant virus
2 plaque assay® £ wholala 28L &48 2@ F wpolzjaule VP29t SegAd
dS 748 BgAE (FA), Western blot hybridizations o2 #43% & vtelgj2E of
Z eyt U IBDEA A5 G 484 AR dudel F94& 49 B3
A 85 VP29l SegA g F9oE AR ELISAYHoR 44 78 ARSI
2 wegude Y3 TS dot blot hybridization® 2 A3 Ach 2
28 v wolds xAer] 98 SPRgY #etz 23 HEW F E94e IBDV
SH/®Z FAWED T 9ALE, BB ratio, F3e HAZHHA £A¢ WA FA
HE A5 712 ELISAE AMgstd EA43 A

V. a7AE 23 9 8o g 19

AR DAN A= oke] WARZRE % 2059 IBDVE £3t5 T SPFHoIAM whej# 2
9 224 BE gasigr;, ZZg volzias RT-PCRE IBDVY Se)F<l Wi=g &<l
sgon, 2059 ok BT g WANE 4589 SPFHE ol &3t BT AXES
243 A% AT 601%S] L e BTk okEE Tl gg A ¢S chicken
embryo fibroblast (CEF) A Zuike] AA @ A3 CPEE YENIR ¢fo} vpejejae] F4
& o2 E Aow FoHgon phorbol myristate acetate (PMA)E 78k wl=| oA
Hole] ®E Ratd Woleld bursal celld Mg TFHaAAZ 659 ok £F o
& ZEg7te AU

774¢] chemical groupd] 197} At A=A IBDVY tg L2=EH/E EF
{7189 E4 2 MR GE AEITHE AR

FYEY IBDV SNU 942358 Wodoz Apgstel & 40709 IBDV specific MAbE
AHA B hybridoma Al E2FE 4593, 40719 mcAb F 135% IBDV Z35& ES2
W 1% 4709 F8%5e Holt MAbe) et Ful #e % 9 BDVY di@ F3ATE
ZAMgE 2 BgFet WAFEA D78 2 S7065 o] thdted: homologous strain (SNU
0423)7 42 285 ¢ 2y oy SAL 2 Lukert ¥4l o] oisted = homologous strain®]
03t 1/4~1/649) ¥e Fa% e BT AXHMSCER Y A7 ok EIF 5%
SAL ¥ Lukert HAFzZre] Tx FHANYL F8se] BYsta BAPE AN oF
RF e 0%t Y 4RRAE wAoy ofe) BEFe HAFIel e 25% oIt
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& BAYTE B mcAbY FETH UXste AAE BAH

IBDV oks] 2F 17Fd uztd d4 9 FgedH HF RHd VP29
hyper-variable region® nested RT-PCR Wleg FE3t3 #7]4 g3 deduced amino
acid M9¢ ARG 7] B3 © IBDV %35, U4 wolF ¥ 44 WolFEd v
8}3L phylogenetic tree® ZAJ¥ vt W94 A A 50% o4 AAEE B (AR A
A FU BYFSL dRAAM EJP Wdd wolF 90-115% 98% o4 @714
e WA4 Eo] amino acid motifE 2929 phylogenetic treel X 90-1159 &
A& clusterZ o) FAuh WU Al¥elM 13%9 AAES BHW SNU 9423F% 90-115
B 008%Y w& @MY AEAL Bloy WAFe CUle 97 2 obrlxat M4
ol A Z}7] 98.6%9F 96.7%2 ¥ FEAEL B WL AFAAM 0% AAEE EAE
SNU 94145 G71MF AEAdME 394 W33 DELEFS 911%, ofnlxil A4
AFAME 2512% 2 SNU 99915 900%% e AEAHE Big ¥ od BF
HUE 92 AEAMS 1390 phylogenetic treedl s S8E HXE depdio] W I
oGP HolF 2 AzrE it 1985-19861d Aboldl 43 € bursa of Fabricius (F'd) A
4g 4o R nested RT-PCRE S8# 23 IBDV Ho] Hda47 A&suer AN

9 BHAT HAYRCIES MY B AEAS Rel B A2 YU WoFE Relg
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A 1991 oMo T HAA Bo|zst A8 9ee o4 Y
Lukert #& A wMAFo} ofFo] ¥ FHFS Hole ¢EE I 33254
24/17¢F B4 Wol 7<) SNU9LI0Ze WAlF:¢l S70601 e ¥ H-& Ahgsted SNUOLL0B

2 S706 FEL ZHS 96-well plated| Al competitive ELISAE 88 A3} Ao o
d v 28 gae Aol Ha 92-95% AA o ¢ &9 poly-clonal antibody7t &
FoR QA3HE epitopec] FASL 1gE ¢ 5 ALY opeFo WAF 27 Ho
Hel & 28 A7t glo] okF e WAl s FEY £ AU

IBDV7F 298 Fg fAde Adadeld & Hd+E Solxog §IANAHE A
o] B A} #HAE Ed Aoy €9 Ut £ wAgEE A AT WA &
Ty ey 0016%0)Wen, 79 Fd fAde 3@ AR
A Hem, 249 Fd FAdoz e &5 e volHiis §F
olHAE ANY FE24L $8FES FAn Yen 56T, 00BN AR Frele
S48Ao] daEA gfol £ duiAe] #¥ Hol glg AeE FAHHU

399% At £Holgdl Ul 2a Z¥ YA IBDV #35F SNURISS HEsL HETF



ANEE P $AGY &8 Artel A9 PCV(packed cell volume) R ESR(erythrocyte
sedimentation rate)® FAe 48 H= 29y 1597kA #FHUL, PCVE qF
9-49 Apole] @AB PaFALH (PKO0L), 579 Al FoA A FaIHIHP
<005) HEBHE= %L BT ESRE AZF F 259 Atoldl o4 $A (P<0.05) F7F
Fechrt ol F BEEUY. 478 SPF Weleld ¥Y4¢ @¥EE BDV strains AT
8 = e¥dse 249 A 2YA4F SNUITE03 SNUIG0E % 3-64 Atold of
MM WMAZS Bursine-2 Y BDLY) wlgo] 94 A xe §¥8 9718 HA @
<005 ZEURS 98 BE A2 AL4T ¢ dr Roz Yegth PCV @ ol =
W 22 SNUI0E A% Bursine-20] wlgte] 7 2-59 Abolel @A3 A F45
Qom((P<00l), BF F YR Fol4 A 2e g RAFAT (P<0.05). BESR &
238 Fol YA YirlF HZE ol H]
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AN HF F 3-4Y Ao AHEA EHFE
ol oA UA AEste 2HP<006)E BAT.
FU BEl= @ waZo VP2 gened] hyper-variable region® @714 @ #AA% ERtl
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w913 WolZel WAIZSl D78, Bursine-2 ¥ Lukert 79 ZolE Roly FE& FUSHA
om o] Yol d7|MAL o] 459 pathotype specific PCRE Fddh= A% HegdF
e BolHoz AT 4 9ol AT o]&8 F e A2 JUHNLH, AR

ofN

A IBDV U e YA AREsta SlE 459 IBDV WA 3= o] RT-nested PCR
24e AAT A Styloh BetNI AF Hxel ostel 2844

2aze Mz Fhe] Asadn. B d7Ages #8 T nf F44 Re
Coua WE AT $EAeE wacAs dold F Aee dnEe FAA

oz 2 gsacle] I Aog ARYEE ¥F ATA 7HAAF A R AT Y
Auro] AFahi, 1991¢ ol 1985-10869 WA WolFe ZAle v BD JFAT
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o) 2% WALEA B AEQE 477k 278 Nested-RT-PCR ¥4 & o188
PANGE 714 WASQom, RELPI ogte] WaFe} k978 gashs A5yl 2
= BstNIS AHE3E Ao) moh 4R/ & o2 sldHgen, ¥F AL ES

A 75 Aoew Jg@ad

B ATAd A Agor ¥HA 49 P fAde $8%2 EA9 % BDV 9
Wag AL odsed Fastel 3T 213 BY £44 QA0 g Bt 4=
o= A7V HeE AoE Asd.

2A%TANAE 1) A5 AR5 BDVISNU 911085)F 1-6F32) SPF eholl A3
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Uol7} o]d42 AL WolA: AL ngon 4-6799 HINE 100%9 AAHE S
molth 9) 2AA AAGA: IBDV(eke BelF)%g SPF Helld #EF 2-4d o FAFH
ol At ggen oo Azt @igid 3 A WMz FE F 2-39gel Hx
L05-15CHA 27t Adoe FEHE Ags 1ad. 2d, dA4e gl Ae %7
A Aeo] FAs 7BaHE Ase] YSUTh 4) Bursa/Body weight ratio: o9} #-¥ IBDV
SNU 98182 ZiAl7l &4 @AM B/B ratios 249 3UAZA FAA ZAas7t
7hel 4209 ZAX e HIE Qe ¢ ALHes Fadte F¥E BAH BDV TEF
AZ SPF 29 B/B ratios A4#e A$ut FARYA R 5 PCV$H ESR: # 4
5-79] Abelo] PCVE ZAstT ESRE Z7bete 7% 2god 9-10d4% RAoR 3
2aqt}. 6) o] IBDV A AEgd vwHE 3T 2AE 4% 9 FEZHEH
dexamethasone IBDV 77 e #AANg addoez oe 28] 9l¢l o1} aspirin, Vit-E
9} selenium@ ], S-methylthiourea (10 mg/kg) & HAME Zo|x] Ratgith B3], NOS ¥
AA S-methylthiowrea® 50 mg/kg® Folg Ade Al upole} 29k TR 7
oo =uj2 &gty 7) o] IBDV #EAY ALl wAE 9% o2 Aol Al IBDV
paAe Aee 1YARE Zrhso, 284 ¢ HE BRI olF FA st} 3-69 A= o
zzuc ga 9 SAETsE 4SS B S 6AMdE FREHNERT FELE 3] &3}
At HE 29Ae A& IDBV 9EF T S-methylthiourea(l0 mg/kg) FATE 43,
3Colglon dexamethaasone $oiF (& 42.7C)3% aspirin = 33 Vit-E+selenium 5
TS 425 TYIHE 05 - | T #HF dopA= AL Bk 8) oFEo] IBDV 7+ Al ¢
#Z NOB&=o "% 93 IBDV #4979 8% NOFEe #4 3o 3L(80 uM)el
£gs o)E 5AAe] RRPUET FE30 uMeR HEANHR  HE A TEE
aspirin 5973 S-methylthiourea (10 mg/kg) Fe= (60 uM), 183 dexamethasone ¥
2 (50 IOl A wordlE A%k mAth du, Vit-Evselenium 7 Fol A= IBDVES
EqFa ARt 8% NOZF o ¥%cHO0 uM). 9) IBDV #aAS 2% corticosterone®] &
o 8% corticosteroned] ¥ £ IBDV 749 ¥ A& 1-3¢ 274507t 444

= RAoz FHEHE AL How, FIEF 1-299 dexamethasoneFolel 2%
5

r
l

O

corticosterone & FAEdRTY
[BDV Zadel Z4& septic shock? FAH TR 2#A ok webA, sheeizel el
ga A Le] B2 2% cytokined 2H7b F7hE i, ol£ NOS qAol Z8 ALE o
AR @9 BDV 2RAe Wdrse gae vejgixrt MAALBHEET, TYZF,



B AE)E 4477 gFo dAXL 9oh(Sharma et al, 2000; van den berg, 2000).
gy, 94FeE A HAE Sust: ARFA 9del FAUAE AEHA AA
ar B AT sguAoly HAe ARA ddoz qAsgd AL wdE vE
B oge o2 WA AAAQ d9lor B Sy fuy ARdth A2 FEF 29 %
o 39d Huzd TLEY AR E Faie AFE RAoY, ofxddfTos
Vit-E¢} selenium@ A Sz 2 &o] Holdl ASoE HAMEE Wt e, AA &
2h9 e HBY A HAS B3 dohde gel AL el Aozt GVl WECIT
A7 Az} BDVZEoE Ad ALY HAH 4AL septic shock syndromed < &
NF3 9k T o] %= septic shock syndrome®] & BEFAE NOY F=9 F7het ¥
g3 AEalel 9l7] wEelth & septic shock ¢ X &E6] 2:0]E dexamethasomnesd F
d3tge W ¥E NOFLEs Aee Zshst E31d, dexamethasoned T TolAle
AAFgo] 0o 7M7) WRolth ®d FAFE 497 59¢ NELR thgd 2 G Aok
G g WEEEE ausge W dopde wol dF NOwE/E E7l dEelth &
AT AdAZ T8 HPZ9 X8| 2o]: dexamethasoneo] IBDV #d A A}

88 AXNANE F e FAAFA #FolaAr} glucocorticoid FEHE ADdE
RU4860.2 AX A& A% dexamethasone?] A& mAE e WiHA Fioh @

A, glucocorticoid 87k obd T2 A&9 AL ot ol W AEE AET
RU 4869 ¥ %7t HAsQEA o tgte 27449 24 Fo welok & Folnh. IBDV
AaAgAE wlolgse od WANEe &40z gy WHFol AAHA A5l
Z 484 Uk TUBAE E dFME IBDV ZEAAN 8F 9 corticosterone® T =
NO9 Z7ts} A LZ:7te] Aok SAbe ko n Zrlatdrh. Yuh3 o2 corticosterones
woukeg oAyl o), ol IBDV #AAdA #2HE ddgssd Az 7
9B corticosteroned) 9 8te] UEFEL ot stm gt ole] WiEtdE F7FAA AT7E
193tk IBDVAAAY] dexamethasoned Foleh A HAZE EHHoz oFHoH,
AdAe] WS 8F9 NOSEe Z7kg Awo] 9t dexamethasoneo] HEF 4 A
o] solE Zad FBolnl £ NOZ HBZ9 WAd APF #de] Ase 1Y A,
IBDV ZdAe #Atel AFHA A& wpojgin rgoez Aste] e septic shock
syndromeo. 2 werdth, B @39 AdE IBDV FdA AAE duste oy 4F
aye e 2A Egol H Aoln
gL A7 aA )N Baulovirus B8 AN29g o] &34 weld Fad A e VP2
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SegA(VP2-VP4-VP3)& LA & wojdg AmEsgtth, RT-PCRE ol 43td o#l 7}
A GAFL HdYd SUEYFE dA R VP2R AR SegAfrARE FEGT o F
54 Blen, Bur706, Bursine-plus, Bursine2 2 Cevacd VP2& ZZ% 4 9o H
A U £+ 1030 2 SHR2Y VP2E FEHT. o]E9 FHAE A 1540 bpd
A71dM HEHe A2 eyt SegAfAAY FZ& SH/92, Bursine?, Cevacd 7
T & UEReWY 10309 ¢ w$ v Meg FEHUa yeA glelgaFe FE0)
HA @ SegAFAAt H-¢ <k 3148 bpd] A7|AA A&HYUT olg FZHE £A
A VP29 79 pBluescriptell, SegA9 7% pCR2.1-TOPO vectord] E2Y8 3 d71M
Fe AASIATE o] F SH/29 VP29 SegAd @71A¢d % olnxAl RN S g8
o B Sy EYF SHA29 #AFS Bur706, Bursine2 ¥ Cevac®] VP29 d71A
B obul:dt L] HFEHE ZAR A BF 6% N2 & HEAHL Bolk AL
Z Yeyd.  FE2F VP2HHAY SegAd $HAE baculovirus transfer vector$l
pBacPAKS vetore] 24 & & recombinant plasmidE #esldtt. IBDV VP28 SegA
A7 A+ ¥ pBacPAKS8 transfer vector plasmid$} linearized baculovirus DNAE
cotransfection A7l § 96-120A13be] MEWA &3} (CPE)7 #25dch IBDVY o3 <
O7tgA 2 938 $HME ALE3led recombinant virusd WAL &o1d A3 VP2
SegAE ¥ AxF volelas EF Z¥ 3L vehlis wdd 1 gd99 AXg
baculovirus¥H& Z Az ATANE fud FBE BAYA Yok SAR AzFD v
olglzel A VP2ek SegAd #HS rBu AyAHor FAsy] 8 SDS (12% ge)-PAGE
& HA® ¥ western hybridization® AA&te] 2+7+e] bandE #F3 23 2@d Az
VP2¢}t SegAGdM AL AE Azdox= A8t &1 cytoplasmic fractiond] A= ©
o] AEHe AL ¢ + ddey 2F gxe % v band’t HEHE ALE
e, VP29 7 oANUE 45 kDag] AV E AUE Rog JEYT L3 SegAS
FHA A= cell lysateo] A 45kDa 2719 band9lel VP3(32 kDa)et VP4 (28 kDa)d] W=
7b vl g SjulstA vdEhE Zlo] #lE iy, wEd uwdS g9oe ste] ELISAE 4
Alske] off] BEEAHS o 4dY wude FU4E A A3 Absorbance A
= f$ @gkort whole IBDVE #H91o2 3 Ut ELISAZ A% A7t $%3 9
34 Absorbance®] 437} Uebygtl, waEld @8E recombinant proteing k¢ IBDZE
Ao dis) FAgel de Aoz BdEinh wjFAze] WE Az dude] LdY

& FA7 93 FLI 97FY recombinant VP2 virus® recombinant SegA virusE
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SO1 celld] WEG & AYEZ +8F F dot blotg AN A Wi F 4R ] ¢H
Zo 718 BL Ao veth  #A% AXT VP2 SegAdl HAUA B ¥olnE
zA4e7] 18] SPReel 6783 7% 22 239 Bug HFE F 15 Fo W
IBDVE FAAZS AAsgr tzFozy #AuyEa e3R8 Ee (Negative control)
3 WA HEEAYEF(Challenged contro)& F3oF olEelAde ¥4 o PBSE
05mi¥ FE3Y. EF XA gERToze ABF BushneplsE TFHEF R
exz WARERAY, FARE ¥ 09AAY AEee 2W HANATIAIIT
A 0% WAL B HE HARETY AS BF 0% dAAES YEleh
ZARE F Holye &2 =N F AFH P AEse FAE S3E ¥ BB
ratio® &38R, VP29 SegAS HEFF o BB ratiot FANPFHTART T4
2319 §ASA GBI 294 vholgae FARFE e A &4 dA ®
= Aoz Uehtd, a8y ABHE BusineplusE ¥FE 9 BB ratiox #dA4 A
23 W4 AEFT YANHENTAHAET v3 ¢ ¥ BB ratiod EFH HF
Busine-plus £ 7L #44 WA P2 TH A2 &0) fAsHA BEIJ oY P T4
z delgad o3 &g e RoE Uyt faAAxd wRd VRATTH
SegAMEFT Aol e HALEI} BB ratiod] Aole §lE Aoz Vet ol A%
= VP2 SegAdl $AA4 AzF wuFol WA AAPn Y HAFG vy & H=W
T 993 Foj¥e UgiE A BeFn gk WRATAEL 2ASAAAE
A Az SWAS FEG o) Folgd glo} 9 HHE Rolt AR UER
. WAHRAETARZTANE AT 9%, 23 BAZRFS F7h £ REAZ
o 27 AEHA R @2, Ed AuAxe 2¥Fo AsA #EHZS.  Bursineplus
vaccine® 2 FAAZFZAME o8 @ ool REHoz v Ee FEEE FAHR
. ey VP2e SegAAZRY AL FFF FolAE ol#E 2ol A HEUA
GAY QRN wj S moFaA Uebdel HAHUTG wEA FA A2 @M FH
2% g e YedE Aer FAHAD. $4RFE A% FFPF F 1094 A
e se] WS $YF F ELISAS o439 IBDVY #A7he FAsAth HdF
2AHETY A FAAEAAE A/ A #EHEA gged B FAIT ¥ AL
& @ vhele] PAZLE 21542 BE TFAN A B& GALE e o€ weld
27 29 2" Azt BA ARE Aoz wudr. VPAZTERI HIT A
$ FARFRNE 15142 FE5EY 97he YR AFFAE 22182 §7h ¥l 3
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oAt SegAmtwidel Ao FAJFAAE MY L FANE Byt AFFAE 29
7 97}7b pastsE Ao® Yehytth  Bursine-plus® B¢ Se gARETH FAA L

arte UEwE TAWSE TolE o gastsE Ao vEyth A BDV o &
Ak Fad Mase 2 QA% FRWAC g ASE GAEH HEA AAY @
se B AEeAd AGE BDS ool o AU vrhe 71E BIs IAHE

po

o2 vy,
¥ sAoA s BDVE VP2S SegAd A4 Azy BaL /&9 WA T E
© o)abe] wolde Uenla gt @A fAA AZT 9Ad §3AY, B strainite
wapels RAAsE EAske 444 gelgdAel WA BF 2 8 xe AT
o 9k oleld AW Bd uTh d4H ARE TFE F PSS BAAZIN
ol Mtz 4,

=
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SUMMARY
(FE2%E)

Project Title: Development of Diagnostic Methods and Vaccine for Avian Infectious

Bursal Disease

Infectious Bursal Disease (IBD) virus (IBDV) induces an acute, highly contagious
immunosuppressive disease in young chickens and resulting in major economic losses in
the poultry industry. Highly virulent IBDV was first isolated in Korea in 1991. Since
then most of the commercial chicken flocks, even flocks repeatedly vaccinated against
IBD, have experienced heavy losses by the disease. The purposes of this study were to
evaluate pathogenicity of field isolates of IBDV, to characterize the isolates biologically
and molecular-biologically, to establish an in vitro virus titration method by using bursal
immature B cells, to check the presence of antigenic variant of IBDV, to set up practical
diagnostic method differentiating vaccine, and field viruses, and to evaluate efficacy of
commercial disinfectants to develope recombinant IBD vaccines. Firstly, we evaluated
the virulence of the recent Korean isolates of IBDV. The viruses were propagated in
4-5 weeks old specific pathogen free(SPF) chickens. Fifteen to twenty four-week~old
SPF chickens were inoculated intra-ocularly with a dose of 1,000 EIDso and observed for
14 days. Of the 20 isolates suspected as highly virulent IBDV resulted in mean
mortality of 60.1%.

Secondly, we set up chick bursal cell culture method by PMA (phorbor miristate
acetate) stimulation and applied for titration of 6 field isolates successfully.

From the BALB/C mice immunized with IBDV isolate SNU9423, we could produce 40
of IBDV specific monoclonal antibodies. Of the monoclonal antibodies, antibodies from 13
clones showed neutralizing activity against IBDV. When vaccine strains and field
isolates were compared by the neutralization indices by using 4 units of neutralizing

antibodies. Four antibodies showed similar neutralizing acitivity to D78 and S706 but 4-
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to 64-fold less activity compared to homologous isolate (SNU9423). When antigenic
relatedness between IBDV strains was examined by running cross neutralization tests
using anti-sera raised in SPF chickens 70% and 25% relatedness were found,
respectively, between vaccine strains and between vaccine strains and field isolates.

Part (491 bp) of the VP2 gene of IBDV (17 isolates) covering hypervariable region
was amplified by reverse transcriptase polymerase chain reaction(RT/PCR) and
sequenced. When analyses were made for the deduced amino acid sequences, all of the
thirteen highly virulent (hv) IBDV isolates as well as isolate 9593 showed either 100%
homology or differences in only one amino acid with the Japanese hv IBDV 9011 strain.
The isolates 9423 and 9414 had an homology of 96.7% with the CUL strain and 90.0%
with the varian strain 2512. Additionally IBDV specific gene sequences could
successfully be amplified from the three bursal samples collected during 1985-86. Two
of the samples showed deduced amino acid sequences characteristic for hv IBDV strains,
suggesting that hv IBDV were prevalent before 1991, the year hv IBDV isolated for the
first time in Korea, and even earlier than World first isolation of the virus in 1987.

By employing biotinylated monoclonal antibodies (mcAbs) (33/25 and 24/17) and
micro-plates coated with antigens prepared from hv IBDV 91108 or vaccine strain S706,
a competitive ELISA was established. Though both antisera raised against the strains
completely blocked binding of mcAbs, it was not possible, due to shared recognition of
the epitope(s) by the mcAbs, to differentiate between vaccinal immunity and field
exposure.

The bursal homogenates from the chickens infected with infectious bursal disease
virus (IBDV) caused hemolysis of chicken red blood cells (RBC) in vitro systems. This
phenomenon could be observed by simply mixing equal volumes of RBC suspension and
bursal homogenate in microtiter plates and incubating for one hour at room temperature.
Hemolytic activities of bursal homogenates could be titrated by employing serial
two-fold dilutions of the homogenates and sensitivities of hemolytic (HL) activity could
be enhanced by lowering the concentrations of RBC suspension, eg., down to 0.015%. In
chicken embryo fibroblast cell cultures, red blood cells originated from the embryos were

lysed two to three days after inoculation with a filtered (0.22m pore diameter) infected



bursal homogenate. Hemolytic activity of the bursal homogenates from the chickens
inoculated with vaccine viruses was observed from 3 days post inoculation (DPD) and
lasted up to 5 DPL However, HL activity of bursal homogenate of the individual
chickens was inconsistent and HL titers were generally low. On the other hand, those
from the chickens infected with a virulent IBDV showed consistently high HL titers
from 2 DPI up to 15 DPL The HL test could readily be applied for the diagnosis of
IBDV infection. Hemolytic activity of the bursal homogenate appears to be mediated by
the soluble factor(s) produced by the infected cells.

Based on the nucleotide sequence analysis we designed a promising primer set for
pathotype-specific PCR and PCR-RFLP (Styl or BstNI) technique could be useful tools
for differentiating field IBDV isolates from live vaccine strains.

Among the 19 commercially available disinfectants evaluated for efficacy for
disinfection of IBDV, representing 7 chemical groups, products of alkali, iso-cyanurate
and aldehyde chemical groups showed most consistent efficacy, where those of chlorine
and quaternary ammonium compounds were inefficient. Nevertheless, the efficiency of
the most effective disinfectants were significantly compromised under the presence of
organic material challenge.

In summary we have set up an in vitro virus titration method, identified antigenic
variant, verified the presence of virulence variant in 1985-1986, found for the first time
the presence of hemolytic soluble factor in the IBDV-infected bursal tissues and applied
the finding to differential diagnosis, and set up several molecular differential diagnosis
methods, pathotype-specific PCR and PCR-RFLP technique.

To understand the pathophysiology of the death of IBDV-infected chickens and to
find possible ways to prevent the high mortality of IBDV-infected chickens in the early
stage of disease, we investigated the changes in body temperature, plasma nitric oxide,
plasma corticosterone in SPF chickens inoculated with IBDV. In addition, we also
studied the morbidity of IBDV-innoculated chickens in relation to the ages and the
treatment of the following drugs, dexamethasone, aspirin, vitamin E + selenium, and
S-methylthiourea. The results are summarized below.

1} Morbidity and age: In IBDV-innoculated SPF chickens of 1-6 weeks, the



morbidity was higher with age. In particular, all the infected chickens of 4-6 weeks
died. 2) Time course of death! The infected chickens died only at 2-4 days
postinnoculation of IBDV and there was no death after this period. 3) Changes in body
temperature (BT): The BT of the infected chickens peaked at 2-3 days postinnoculation
of IBDV by 125-15C and, then decreased to the normal during 4-8 days
postinnoculation. 4) Bursa/Body weight ratio (B/B ratio): The B/B ration in the
IBDV-innoculated chickens decreased up to day 3 postinnoculation, and then the rate of
decrease slowed down during the day4 to 20 postinnoculatin. THe B/B raio of the
survived chickens was significantly lower than those of the control chickens. 5) Packed
cell volume (PCV) and erythrocyte sedimentatin rate (ESR): At days 5-7
postinnoculation, the PCV decreased and the ESR increased, but recovered to the their
normal levels at days 9-10 postinnoculation. 6) Effects of drug on the morbidity of
IBDV-innoculated SPF chickens: Among four drugs tested, dexamathasone effectively
blocked the death of chickens. Other agents such as aspirin, vitamin E and selenium,
and s-methylthiourea (10 mg/kg) did not change the morbidity of IBDV-innoculated
SPF chickens. Interestingly, the morbidity was doubled by high dose of s-methylthiourea
(50 mg/kg). 7) Effects of drugs on the body temperature of IBDV-innoculated SPF
chickens: BT of the infected chickens in drug treatment groups peaked at day 2
postinnoculation and returned to the normal at day 6 postinnoculation in survived
chickens. At day 2 postinnoculation, the BT in the IBDV-innoculated chickens without
drug treatment and those treated with s-methylthiourea (10 mg/kg) was 43.3 C, which
was highest. Aspirin, dexamethasone, and vitamin E + selenium tended to reduce the
BT of the infected chickens to 42.5-42.7 C. 8) Effects of drugs on the body temperature
of IBDV-innoculated SPF chickens: The plasma NO level in the IBDV-innoculated
chickens reached its peak (80 pM) at day 3 postinnoculation and returned to the level of
normal chickens (30 pM) at day 5 postinnoculation. At day 3 postinnoculatin, The NO
levels in the IBDV innoculated chickens were somewhat lower in the IBDV-innoculated
chickens treated with treatment. aspirin, S-methylthiourea (10 mg/kg) (60 pM), and
dexamethasone (50 pM). However, that in the chickens treated with Vit-E+selenium was

even higher than that in the IBDV-innoculated chickens without drug treatment.



9) Changes in plasma corticosterone in IBDV-innoculated SPF chickens. The plasma
corticosterone was maintained high during 2-4 days postinnoculation (peak at day 3).
Dexamethasone significantly reduced the plasma level of corticosterone in the
IBDV-innoculated chickens during days 1-2 postinnoculation.

In conclusion, the results show that dexamethasone can effectively prevent the death
of IBDV-infected chickens which was closely related to the changes in NO level in the
plasma. In view of that dexamethasone is one of major drug used for the treatment of
septic shock and NO is a key factor in pathophysiology of septic shock, our observation
suggest that the primary reason of death in IBDV-infected chickens is likely to be the
damages caused by a septic shock syndrome. This finding would be an important clue
in development of drug therapy for the death in IBDV~infected chickens.

In order to develop the recombinant vaccine for IBD, genomic segment A and VP2
genes of the Korean IBDV isolates SH/92 were amplified by reverse
transcripitase-polymerase chain reaction (RT-PCR) and were expressed by baculovirus
expression system. The amplified segment A(SegA: VP2-VP4-VP3; 3148bp) and VP2
gene (1540 bp) were cloned into the baculovirus transfer vector pBacPAKS8. Baculovirus
recombinants were identified by restriction enzyme digestion patterns and correct clones
were selected and large amount of plasmid DNAs were prepared. The franking
sequence and total sequence of VP2 and SegA was analysed. The two types of
recombinant baculoviruses containing VP2 and SegA gene, respectively, were produced
by cotransfection in Sf29 insect cells and baculovirus recombinants were plaque purified
by two times. The expression of recombinant baculovirus in Sf21 cells were confirmed
by indirect fluorescent antibody (IFA) by using anti-IBDV positive sera and monoclonal
antibodies. All antibodies recognized the Sf21 cells infected with baculovirus containing
VP2 or SegA but not Sf21 cells only and Sf21 cells infected with only baculovirus.
Baculovirus expression of recombinants produced IBDV-specific proteins that were
determined by SDS-PAGE and western blot hybridization. The recombinant baculovirus
containing VP2 produced IBDV specific VP2 corresponding to 45 kDa protein VP2 of
Bursine 2 vaccine strain. The recombinant baculovirus containing SegA produced VP4

(28 kDa) and VP3 (32 kDa) in addition to VP2. However, intensities of VP4 and VP3
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were very low, which is comparable to those of the proteins in Bursine 2 strains.
Moreover, IBDV specific proteins were detected only in infected Sf21 cell lysate with
recombinant baculovirus but not in culture supernatant after infection. In order to
determine the time of the highest expression, the recombinant baculovirus was
incoulated and harvest 1, 2, 3, and 4 days postinoculation. The same amount of cell
lysates were analyzed by dot blot hybridization using IBDV positive antisera. The
expression rate of recombinant VP2 and SegA was high at 4 days postinoculation,
repectively.

For examining antigenicity of recombinant VP2 and SegA protein, baculovirus—expressed
proteins (VP2 and SegA) were used as antigens in separate indirect enzyme-linked
immunosorbent assay (ELISA) and analyzed against nine positive sera obtained form
separate different farms. All baculovirus-expressed VP2 and SegA proteins bound
antisera against 9 IBDV positive antisera but the measured abosrbances were not high.
However, the negative control antisera did not bind to the bacuovirus-expressed
proteins. This indicates that recombinant VP2 and SegA proteins are antigenic to
IBDV.

SPF chickens were injected with recombinant VP2 and SegA at 4 and 5 weeks of age.
As positive control, chickens were administered orally with Bursine-plus commercial
vaccine. Two groups of negative controls (nonvaccinated & challenged; nonvaccinated
& nonchallenged) were injected with PBS. At 2 weeks after second vaccination, the
chickens were challenged with 1x10*® EIDs virulent strain IBDV SH/92 orally. The
nonvaccinated group showed 90% mortality, whereas there was no mortality of chickens
vaccinated with recombinant VP2 or SegA or commercial vaccine Bursine-plus.
However, BB ratio (bursa weight:body weight ratio) of chickens vaccinated with
recombinant VP2 and SegA were significantly higher than those of the Burine-plus
vaccinated chickens and negative control group. Histopathologically, bursa of chickens
vaccinated with recombinant VP2 and SegA had almost same appearance of the normal
control (without challenge) which had simple columnar epithelium and large active
lymphoid follicle. In other hand, bursa of chickens vaccinated with Bursine-plus had

necrosis of lymphocytes, atrophy of bursa and moderate interfollicular fibroplasia.
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Antibody titer to IBDV, as measured by ELISA, showed that the chickens vaccinated
with recombinant VP2, SegA and Bursine-plus produced higher protective level of
antibodies. The survived chicken in negative control group showed the highest antibody
titer among chickens after challenges. Taken together, the recombinant VP2 and SegA
proteins derived from baculovirus expression system had fully protection against virulent

IBDV and can be used as a potential subunit vaccine.
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1. ¥4 92 5
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free) L APANN 2w g 23 Belge A48 T FHe
2 $AHE isolatordl A ARG Ao AFEEHAT.

3l= SPE (specific pathogen

2. IBD wo]gl2 (IBDV):

IBDV SNU 91108% % ¥ & Zu) AZdA £2% IBDV ¥ 265 (Table 1-DE A
f£3t90mM IBDV reference virus£: A Eulke] A-$E Lukert, SAL, D78 R S706
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& AAstd IBDV 84 A2 AHgEATh ¢ FA4E 28~39U% o] SPF & 4~6
o] Foow AEST FF 2~497 £ goury AW FIH FAH ¥< B
HE 447 JANA HFATF FFe PBS (pH 7.2)e 20% (w/v) s&% A st -70°
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4. IBDV BAAIY:
oke) Rz IBDVE EAL ®¥F ¥F F AFT Fd A% & Fdo=,
IBDV Lukert strain ¥983L g8 02 AL agar gel precipitation test, F'd %
Aede tAo @ IBDV specific primer setd AHE3 RT-PCR ¥ HEFF 10~ 147HA]
Aqast 7 gxo g IBDV FaAgdoez sA4sAH.
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5. Primer ¥ nested RT-PCR:

IBDV RT-PCRE primer set® Genebank database® v¥2 2 VP2 hyper-variable
regiong ¥ §3l= IBDV VP2 gened target®® 249 primer set (P1/P2¢ P3/P4)&
Aste ALEsgon Zhzie] 2E I7]E 643bp 2 491bpol™ primer set P3/Pde
nested PCR& 22 A48ttt (Table 1-2).

Table 1-1. Origins of field isolates of infectious bursal disease virus

Isolates Type of chickens Age (day) Vaccination
SNU85-7 ? ? ?
SNU86-15 ? ? ?
SNU91-108 Layer 56 0
SNUS91-108F15 Layer 56 0
SNU%4-14 Broiler 22 0
SNU94-23 Broiler 38 1
SNU95-39 Broiler 25 1
SNU95-93 Broiler 25 1
SNU95-96 Broiler 35 ?
SNU97-50 Broiler 19 0
SNU98-18 Broiler 35 0
SNUSR-58 Layer 28 0
SNU99-12 Broiler 27 1
SNU99-14 Broiler 38 1
SNU99-19 Broiler 28 3
SNU99-27 Broiler 22 1
SNU93-46 Broiler 35 2
SNU99-77 Broiler 22 1
SNU99-91 Broiler 20 1
SNU99-93 Broiler 19 2
SNU99-103 Broiler 42 2
SNU99-107 Broiler 19 1
SNU99-122 Broiler 24 0
SNU99-125 Broiler 17 1
SNU1030 Broiler 30 0
SNU2058 Broiler 15 0
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Table 1-2. Oligonucleotide sequences of primers for amplification of the VP2 gene of

IBDV

Primer Sequence Locations’ Size (bp)
Pl 5" ~TCACCGTCCTCAGCTTAC-3 H587-604 643
P2 5 -TCAGGATTTGGGATCAGC- 3’ 1212-1229
P3 5 -GCCCAGAGTCTACACCATAACTGC- & 703~726 491
P4 5 -GCGACCGTAACGACAGATCC- 3’ 1174-1193

* Locations are based on the sequence of IBDV STC strain (Kibenge &, 1990)

Fd AN 22E Chomezynskigh Sacchiel W4 (1987)¢) w& RNAE &3
i cDNA #4€ 250 C 102, 420 C 508, 700 C 15%9) cycle®, PCR2 9o CAlA 3&Z
denaturationd $ 9o C 45%, 550 C 30%, 720 C 3029 cycleZ 303 #H&38 F 720 Col
A 1087 extensionAlATh Nested PCRE A7) 12 PCR productZ template® 3}
P3/P4 primer set& AF&3Me] 99} Ze wyoz AAsATY. PCR product®] L
ethidium bromide® H7}8 15% agarose gel (Gibco BRL)IAM #7] %% F UV

transilluminatorel] A1 <18} o},

6. Sl e IBDVY AXud Hg 92 ux F3HAY

oke] Bi) IBDVY M ¥Eujcr -8& chicken embryo fibroblast (CEF) M¥ ¢
3 Ao wpolg2g HESI 374U T w¥ds AMHAs CEF AXujge] FA HEs
T oyor 10074A) Aduesigo F3A g A3 IBDVE CEF AlXulge] 234
CPEZ Yo7+ BeFwhe ez #ysigon A€y e Bead WdAd AEad
Ayl A welglx HEF 107149744 &S dolX A8 A Agstd 2A F3A
H 27 H4F AP 200 TCIDS/25 ul BA HAg vlo|aixg FFo2 4o 37
CollAl 1A17F ¥e-A17l ABE CEF AXujdel 4283 5~74 F CPE @&l A% 8
A7te 2359 $938 HALL Archetti and Horsfall formula (195008 A&t R



R (%):V 7’1X7’2

_ heterologous titer with vivus 2
V" homologous titer with vivus 1

_ heterologous titer with virus 1
"2 homologous titer with virus 2

7. Bursal cell (BC) W%} 2 BC #)Fo) A ¢] okj ¥} IBDV T4 A4:
2y 18~219% EE 65% olste SPF @oziEH RFHOEZ FIE AN
gentamycin (10 pg/ml)S 7k PBS (pH 7.2)9) B1 /t9 2 AAsA 5 ml A& °]
43t 108 sucking-blowinge #HEste] ME7F FYHES & F 4718 387 71ed
AP ANNA z22Ho) NAYEE & F 45AL HF et A& BAAS ThE
ore 2AWE YA MAF pipetting g #5381 smgie cell AL AHs Tt AAT
single cell #&94& 1000 rmpmo2 587 YARs & AAd AXE phorbol myristate
acetate (PMA: 0~10 yg/ml, Sigma)$} fetal calf serum (10%)% H78 RPMI 1640 ¥WiA
(Sigma)ell 5+10(6) cells/ml H A H5A# flat-bottom microplates] well & 100 pl¥ &5
gt AEE BF3 micro-plate® 5% CO2 ¥l 215 humidified mcubatorc’ﬂ/ﬂ
W %F3HA dye exclusion (tryphan blue) testel] 918 AEAHE ZAsAG AL A4S F=
RE (90% ©14 AHE) 4747 (90% o4 AE) gradingdtdith 4PMA $E=E 2T
BF ol s MEuFs FA9] 104 814 BDVE FF 2 CPE 28 o4& Fd97t

ABFQ 2 25AF AAER & 1989 2548 PPz APt 254 ¥
Z3|Ape] A} AE AFF TR 3433 IBDV Lukert strain ¥l % (CEF A%

o) S /102 F4aain, ALdM 08T AUAd F A5AZ HEstA & BDV (U
z)9t o]l 107 #A4ste CEF #%AEoA ZEANE SR8 dx volgize 1
dgrtel Hate) dlogld ol 9rt #2E BRI o 2% AWt e 2B BFEST
ZEFE AL AP 25537 9 254E olF AFAA Asion At




e 2S5 datde $HFE H490z Agdd 4T 1 HHusE SPgem
74 (300 ppm CaCO3)% #71% (5% yeast) 2 45
FAGAMYG 2 UHoR A% 55 Agstg

9. Monoclonal antibody A4t @ Eo]4 YA}
7h vk W9 g vholel A g A

SEEN YAE S HE vhe2 WY 4 wole s IBDV ok EE S SNUMZ3
olom thgw o] FA s A&EAT. & CEF AZ gl FAAZ vtolgls As
£ 2,000 rpm, 1587 94 & AEHE 5kl 40C, 15000rpm (Beckman, JP20), 2413t
gistd dEde wEn JAES HA o AAELS S ¥ /2002 TNE
buffer (0.0IM Tris-Cl, 0.IM NaCl, 0.00IM EDTA, pH 7.4)] AFf3titt. 20%, 30%,
40%, 50%¢ CsCl discontinuous density gradientd] ¥=% ulolgixE AL F 4oC,
120,000%g (36,000rpm, Hitachi 55RTS), 4A17F 2945te] o35 € gradiento] F4€ ulo]
HA2E A A volg] 28 TNE bufferd] AF+HAA 40C, 15000rpm, 2417 4
A& A, oM & AMEL TNE bufferd] A% 12008 AXf3td vhs2 @9
Qo2 Argstgdrt

t vke-29 Wy

FHAE (hybridoma) 4t g WAL vpxo AEEFHS E2Y 1 feeder cell
sourced 9§ wh9-2E BALB/Cul$22AM  foupel dFAhaRE EgTor A
t}.

AAE vlole] 22 108~109 TCIDSO/mE A 3to] -200Co] H#tHAM HAo] A&
Stk 12 Hao= AAE A3 complete Freund adjuvant (Gibeo), 23+ el A A
¥ 3} incomplete Freund adjuvant (Gibco)E& %oz EF3 )

75 vhg2o] Wi F 02m¥ BAOR 1A JFHAUL, 2~3F F EAoE vieT
0.2meH F7F HEHAY, 8 3~49 A adjuvantst EEIA & WHLE vt 0l

{‘ﬂ

rﬂ

MEFFol] A3 F£F HELE SP2/0-Agld (ATCC #CRL-1881)°I3iH. o) AZ &
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HiRl el 2x105 cells/mE&E o2 wRstgch WS 370C humidified incubatordl A 3% 2
m, CO2% 5%2 ZAstdt}h Splittinge #lF 1~29 F 8~10x105 cells/mFEollA €Al
Adsted A WA o] 2x105 cells/mE stk A= D-MEM (Dulbeco’s modified eagles
medium, Gibco)oll $elo} A (Fetal bovine serum, Gibco)g 10%, gentamycing 100ug/
n{ ¥ sodium bicarbonate® lg/¢ HA A7e Aotk AXTFToY 7Y 281 F4
o A2-3F feeder cell adult mouse (BALB/C)Y E7 ©4] M ZH T} pasteur pipetteS 2
Y& FUEA & D-MEM ¥xE Fador Ed Fstd EZF gHAX
(macrophage)E 343 & AE B%7} 3x104 cells/m = A wiRst ot §3oles AX )
Ao HAT supplement (1CmM sodium hypoxanthine, 40uM aminopterin, 1.6mM
thymidine; Gibco) & 2% %A A7tste] AlReQgn, 2293 FHdE I4F AX g
Ao HT supplement (10mM sodium hypoxanthine, 1.6mM thymidine; Gibco)& 1% A
A7he WA E AR o |

SEEA AE AT AT AX §Fe Oy Zo] HAHAY AT dY 3~4
4 F FEHLZ HAE AST O VMR AAste Yol& Ager A ¥ ¥4E d
7betA & D-MEMHIR 2 33 94 A ¥y 28 3¢ §3 2~3Y Ao splitingd}
o WYGE F5F AEE 33 dA, Adsg. E69 v MFALY SFFAEE
g1~61% 2Aete EFST €L WA @& D-MEMMAE 13 A2 F 459
& 948 AAGAY. 2hE d4BE MEA AN ZHAEE A EQ o] EF
A 3ol polyethylene glycol 1500 (PEG, Boerhinger mammheim) 0.8mE 18] ZH A3
AAsgo 302 ¥ ¥4¢ I7ex & D-MEM A InE 2 Pgeg FHge
AL 02TA2Z 638 wrEAAY. 3 o 2L A 10mE AU 44 AE &
HAT WA 2 MZ5E o 106 cells/mE A A st FHadch F/E
feeder cell& wi%3 96-well flat bottom microplates] welld 1002 EF3lch Wi
370C, humidified, 5% COZ2 incubatorol A &g om wWF 2~3Y ¥ HAT A E welld
¥ HorekETh WA 2@ W] Ageog Wad AAFA &% 10d oFde
TFF A XA} HT supplementE #718 wiA2 a33 FU

AEE &% 4

ped

p
r[o

8

2t §EAE IBDV Eoldta] AHAl HA
THAETY IBDV Eold 8 RS ZAL (screening)dt?] 18] v H3aa)
He 4189, Slide glassd] CEFAXE A ¥4 15x106 cells/mE wjsted 2~3Y

whe.

h
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72 | 11-1541000-000766-01 |4k AAFH| ZRAFZ|Z JHAOf THF 17 11.03.18

~Job

43 9= (monolayer)e FAISHH SNU9423FE 102 ~ 103 TCIDS0/25m +&L2
PN T ZE 18A Feoll wlgrldA AW slide glassE PBSZ 33 AHY F cold
acetone L2 587 mAsgTh LA AEE -200CH B@IUA ALLSAT Y 109
WA 159 F &3 AxTol well viEe 1/30]% x}%k—‘l o W gdE AFHHT BDV
Z4d CEF AlEol] Wil 370CAA 1A17F #8A171 3 PBS (pH 7.2)2 108 AH e
I A9 AZAAY. 21 F 18002 3A 3§ anti-mouse IgG goat affinity-purified FITC
conjugate (Cappel)E 7}8te] 370C A 3087 wh&AlZith thA] 1083 A A4d A
ZA 7 % buffered glycerol medium (05M carbonate buffer : glycerin = 1:9)22 %43
of ¥F8v|% (Olympus, AH-RFL)2.2 HFHFFE #EFJH.

N

vl §RAEY 2249 2 Hge YA

Screenige] ¢3te] IBDVel w3t &A1& At welle] AEE 24 well plated] &7
FHANZAG g gt by YA wSHor FAE AR U AT F
M EE HT supplement @7} D-MEM ujx]o] 253t cloningdtdch Cloninge A %7}
well 3 05~1717F HEE giste] % g nle feeder cellE WFE 96 well
microplated] £33ttt Cloning 2~3¥9 * EQ?‘_UW (Nikon, FX-35WA)L.2 1719 &
SFAETol FAE welle #8tYTh Cloning 10~14Y9 ¥ @& 20 48 well & &
3 A% cloned Adslm 7bd FHFA weygor FAHAY 4R s AUt FYU
well® 24 well plated] &7 FAAZAT oldje MY 434& IBDV 54 B A4 A
AFE ST W Ao M BEAAS GHAE FHEF 149 A incomplete Freund's adjuvant
(Gibco)& 0.1me¥ HFstol Z&A20 BALB/C vh$-20 10670 ol 49 AEE AFso =
T8 AN HT (Jones 5, 1990)

S

B}, Western blotting®l] 93 ©Z84 g9 wgA A}

Western blotel 98 G284 a9 WA ZAle] AMEF upolliy EF
SNU94233 SNUS1108% ¢k B2 F SNU91108S 40% BF+A Y& 5 SNUM23% ¢
& Wioz AAEH s TNE buffers] A& %9 1/1002 AF-frste] AHgstsct [ 3-1)
v \Ad g wolyla 2 Aal #% ] Sodium dodecyl sulfate-polyacylamide gel
electrophoresis (SDS-PAGE)E Laemmeli (1970)¢] w#o] ma} reduced condition®lAl 4
Alstdet, & AAE o]~ E bHx sample buffer (60mM Tri-HCl, 2% SDS, 14mM
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o
el
o
01%4
B
rot
=
lob

2~mercaptoethanol, 25% glycerol, 0.1% bromophenol blue)$} 1:49] R &2 &3t 1000C
A SR S T 15m FAY 12% polyacrylamide 2ol ¢ 20mAE bromophenol
blue7b wherel M 05~10em7HA =28 w742 Hd7]gEFstsivt A& protein molecular
markers¥ protein molecular weight standards, high range (SIGMA)°lith. Arlg%5e 2
< nitrocellulose (NC) paper (Whatman)o]l 150mA oA 16A17F Aol A Z ek AMelAZl NC
paperZ Ponseau S G429 (0.2% Ponseau S, 3% trichloroacetic acid, 3% sulfosalicylic
acid) &2 gAste] wholgfx T2 dwAg #A93d pine® EAFY F, TBS (2M
Tris-HCI pH 75, 4M NaCl)buffer2 & €4 s}3idh,

ZH)¥ NC paper® Vectastain ABC kit (Vector, US.A)LE g3 22 HHFo=
Aeste] dold vuAY dF 24 FAgG e E ZASAG WA 3% & A ¢F
71 (bovine serum albumin, BSA)2.2 30% %9 blocking ¥ ¥ Tris-Tween-buffered
saline (TTBS: 20mM Tris, 500 mM NaCl, 0.05% Tween-20, pH 75) 0.2 A 2gA &
EWA 33 AHeAt o]AE 05% BSAR 142 A dE2 A (FFAE 4Fd)
o H2dAM 408 WA F TTBSE 33 AHSG 2 F biotinylated horse
anti-mouse IgGE 1/2008] 343t A 20 40¥7 ¥He 712 TTBSE 33 AAH 3%
2HE 3024l = avidin® biotinylated HRP enzyme EE€ ¥ A2 4024 &
$349 9% £ TTBSE 33 A A8t} diaminobenzidine tetrahydrochloride (DAB)E

7 E4% ¥ TBS buffer2 AHste] @F24 A9 Heste BDV 74 2¥2

ETE A4sl7] 9sled BALB/C #h$-29) incomplete Freund’s incomplete adjuvant
01 m¥ S FF34T 25 Fof FolBgmrt AXE vlgd D 106 celly HFstd BEFE 5

gernt £8¢ e 298 s 23 FAGRFol 50%7F HES Liksty @

oz Fristhen, 4TAA 6N B¢ AAF F 3000g% 308 A4t FFAE
AA D, 27 B4 /5% dAgEFEAe] RAgYon, FAE FRo Yol 32T

#9 10mM Tris (pH85)Z 33 ¥4 gt A2l ¥ DEAE-sephadexE S31¢ ¥l
2Hst] dYS A, 29 108 H9e 10mM Tris (pHIHE AHE T Hy #9
o 3wl #FetE 50mM NaCl (in 10mM Tris), 100mM NaCl, 200mM NaCl, 300mM
NaCl& dHo] dAHdo2 TR YHA 28S AHsg o, SDS-PAGE 3% Coomasie
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brilliant blue JAMko 2 Ag Matol 25KDax 55KDa $1x1e] HEE A FAH £
LA T R

10. ok9] & €] IBDVY 44 47144 £4

o] WEH IBDV STC strain® @714 dL ulgtoz VP2 gened hypervariable
regiong So13oz FENY & AEF 249 primers FASFHAT (Table 1-3). Primer
P3/P4= nested PCRE2. 2 A 2314

Table 1-3. Oligonucleotide sequences of primers

Primer Sequences Locations  Size(bp)
Pl 5 -TCACCGTCCTCAGCTTAC-3 587-604 643
P2 5 -TCAGGATTTGGGATCAGC-3 1212-1229
P3 5 ~GCCCAGAGTCTACACCATAACTGC-3 703726 491
P4 5 -GCGACCGTAACGACAGATCC-3 1174-1193

IBDV #¥ BF 449258 Chomczynski(1993)9] ¥l wet RNAE FEdha
random primer®} Superscript I reverse transcriptase® #7lsted 25°C 108, 42T 50+,
70C 1589 cycleZ cDNAZ #Aste]l -20Co BAsEA AHgsidg. @43 cDNAS
template® 8}9 Tag-polymerase, dNTPs, primer P1, P2 37} ¥ Thermal CycleroiA
94°C 46%, 55T 30%&, 72°C 30&zte) AL 303 #tEF F 72TM 10&3t HbS A H T
Nested PCRe 47 14 PCR product® templates. 3t} primer P3, P48 Ab8-3to] 7]
29% wyoz AASPL. PCR product® ethanol® B Asta ABI PRISM Dye
Terminator Cycle Sequencing Ready Reaction kit® ol48&o] 96T 10%, 556C 5%, 60C
30&9 FAHL 253 wrEFAT. PCR productd d719% 2 @7I4E ZAE ABI
Primsm 3773 97149 24 Zzad WA 101$ 8928, GeneBank dlolEl o]
20 B28 Q/NG OF A FEHLS MegAlign s71 A& 01§30 dvIMde
weto 2 % Phylogenetic tree = Jukes Cantor distance method®} pairwise deletion®l] 7|

25ta] MEGA 288 A83t9 o™ Bootstrap 2418 1008 ¥HE8h%it
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11. Competitive ELISA

7k vtelgi 2 g4 FHAA

ZTE dlo]BAE 5000gdA 3083} 94 F AFAg FEHA, A5 NaCl

2.2% (w/v)$ PEG (polyethylene glycol, MW 4,000, Fluka, Switzerland) 5%7} H%=% 3

7batal 4TCOA 2-4417 mutadon HAEE 3000gA 2087 A £HE F

TNE €2&9 (Tris-HCl, 0.01M, NaCl, 0.1M, EDTA, 0.001M)o H#3tch. el &

A& %9 trichloro-trifluoroethane (Freon, Sigma, USA)S #7teted ZatA murste) &4
=

o]

= 1
28 ¢33 $98 %9 Fren$ AASd TP T F§AFS AT, NAS F
F =TT (60%S) 30%)o] ZPEY 40000pmoE 4TAA 4N xYAEE FHoH
0% 60% % Atolol A wolela 2& £83d TNE $#3899 o
=4

U dad (34 gd 2 gA) A%

BSA (O.lmg/ml) E&&4 2 A9 2 328 100uLe] Bradford A% (Bio-Rad)
ImlE #7lebe] I9te £ 108 F OD59SIA FREE 2A4ss AA 24 4 A &
=g FA%5

o @A 9 wiol 2 ¥ 5}

0.IM sodium carbonate ¢%&9 (pHIO)l FAg FA FEE 10mg/mliz 2FT F
0.IM (34mg/ml) N-hydroxy-succinimido-biotin (in 25% N'-N’-dimethylformamide) & <}
228ue FA 1mlg Ariste] AL 3-4AZ WFE F ANLF L EHTHLR FH
SF AT
2 34

96-well plate (polyvinylchloride)el 1w 50u4e] 3+ (20pg/ml, QAFSHZE&H pHT4)S
A7veta, 37Tl A 227 AAE E §U8AS 96-well plate2HE AAL F E2F &
% (3% BSA, PBS, pH7.4) 150uE H7Fstedd A4 1412 A3
vl Competitive ELISA

oS
4

9

_.38..



Zt wpolgj 29 FEHS wpolalx FYH 9%6-well plated] 4T 107 At 1004

F9x e hxdde 27 £9 1004E AUtstd &M 143
AT g8 2 B2y S92 AATE QAT &Y 20002 A 4S AHE
T vpol2Ejdsty GEF 2 100uE FYHo) YA @& Fd =ZHE 4, ¥IH o)
A2ld ¥ 299 4 2 gxsde] BFste) A2 1AL G F AAs JUAEF
fdoz 7pA 38 AHEST. streptoavidin-HRP HE £ 100uE A she] A2elA
1A g & dAdFgdor 33 AHse 71844 (DAB + 50mM TE buffer,
pHB.0, 30% Hydrogen peroxide) 1004E #H7}sted 15-2087 dAdsigeon ERLE 54
SR, ok Aol o) BAAERE S A

% Competition = H x 100

Av: Absorbance for the binding of each conjugate dilution to viral antigen in the
absence of competiting antibody

Ac: Absorbance for the binding of each conjugate dilution to control antigen in the
absence of competiting antibody

Ap: Absorbance for the binding of each conjugate dilution to viral antigen in the

presence of competiting antibody

12. £¥4A4 4
IBDVY Hg4d ma £8%3 A4 wse Aolg Yopr izl 28U SPF Wt
Aoz Uy 7ugx IBDVE Fu 2gF SNUIZ-50 2 SNU9-60% <%
LOOOEIDS0% T7o.z, kA waFed Bursine-2 ¥ IBDLE % 1 dose¥ Ao
2z 39 & HF 3-109 Aold BF #Adel did &8 9tk 4o PCVS
ESRE ZAtstgdth ¥Ax8le Microcal origin software(Ver 5.0)& AH&-3ko] Student’s t
test® HAIBtY T4 & HAAG

i

13. RFLP (Restriction fragment length polymorphism)el 23 Zddd
Nested PCR % MNE& 971M¥9% Fxg 4493 BstNI, Styl Al # & 4(Stratagene,
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USA)E Abgsted AZAE AAE 27464 we Hsiac. Astg 422 12%9

polyacrylamide geljA A719%F ¥ silver stain. & GAste] A3,

A 2 A
A2 AREFAA: FA AgAEH AEA dYHd dFEAE
i Ly

1. SPF Wotej 9} AL, AMS 9 whe

Sun Rise Farms Inc. (Catskill, N.Y., US.A)dA FF3te SPF (specific pathogen
fre) UL ARANN RoASUA AT BHE e e B dgoe
SR HE isolatord] A AFSEHA APl A&

2. IBD vlo]2]& (IBDV)e| |

IBDV SNU 911085% M %% =y AFeld 22& IBDV F 2958 A-83tdor
IBDV reference virusz & AlZuldo] 288 Lukert, SAL, D78 ¥ S706 straing A&}
Ao, ZE FUEY IBDVE 45539 SPF (specific pathogen free) ol AgoZ HF
1 HFE 459 & FAY FAL Hol: @O 2RE bursa of Fabricius (BR)E AF 3t
PBS (pH 7.2)9) 20% (w/v) frAlddg whgo] -70° CumaaA Agel Agst

oke] AlZA e IBDV £38 92 seed virus® #4: IBDY AFHA FFoY £22&
Mol ofe ATFOoRRE Fd (bursa of Fabridius)& AFstel IBDV #HE & AE2 AR
stolth B fA S 28730U 39 SPF & 47650 ez HEST FF 24UA S
HeZRH AAS FIH FA o= 2S¢ A% 444 A4NA AR Fd& PBS (pH
72)9 20% (w/v) FEZ fFAst -70° Col RASAAM seed virus®E AHE3HFTH

3. ok &2 IBDVE SPF Hol did HAA A3

o}2] 27] IBDV seed virusE 1/1000% 3 A3l 28U # o SPF Ho] £% 100 pl¥, £
BFE2 1472054 AHoor FEagrh FET ¢ FYFUZ WEY isolatord] AbS
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St 1447 A S EASIAT

4. Bursa/Body weitht ratio =4
NG F AAS 2E 23 A3 28 & ST H& gAAA B/B [bursa

weight (mg)/body weight(g)] ratic® FAtst4 .

5. to] @ FFd ZFA XA

tolo] w2 IBDVY] W 744 A¥e SPF g€ 15 Ao 63 3¢ ¥ A

=818 gho] 658 o] WS w IBDV &5 SNU 91108 seed virusE 1/102 343t} ek
o2 FFsw (100 u/%) 1497 A S zAe a5 354 Adde Fa4
A Boure 7t AetA £golal (Hyline Brown)®t 22492 Weoll (Arbor Acres)E Al
Poll AL 2 ATA S Bz AS 7 BDVEl di@ 3eA Alde SPF ¥
olgle} 2L Wyoz Fysigor FF A AU AL dALR FHNPL FH6Y
IBDVel djgt g (Zaolata)zt ggd SIsA

6. 4TS A

Alg 1 329% SPF & 405+ IBDV or%a% SNU 10305 seed virus® 10(-1)2.2
A 4w 100 WY Forez AEHATL FF T 4YAA FAHeE A2E FAE
T HAAG tEe] 554 HMAA B/B ratioE ZAMSIH.

AL AA BEAZ F 1035 dAezm oz 0% T Az digital
thermometer (Agri-Pro Enterprises of lowa, Inc, lowa Falls, 1A, US.A)E AHgeto] A%
N ZAgA AA EAF Ho] He Ao EHer EASE Y AAE &
Aes 3t

NE 2 AgAea] A& 3098 ZA A@A $£3ote] (Hyline Brown) 4569°% IBDV
obe] ¥ F SNU 9818% seed virusE 10(-5)2.2 4std £7 1 miy 7322 HFAN
. AE F 4R AAAH oz HAE geolu HYAN7 B dAdoF B/B ratio, S/B
(spleen/body weight) ratio, L/B (liver/body weight) ratio, packed cell volume (PCV) %

Oll

erythrocyte sedimentation rate (ESR)& 24341tk Packed cell volume (PCV)<Z heparin
A28 micro-hematocrit tubeo] &N ol 5000 rpmelA 1587 A4S & FAs6

At} Erythrocyte sedimentation rate (ESR) 242 75x1 mm micro-hematocrit tube] 60
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mm Eol7HA FAg A dedd 242 B Yo Y £ F G5 ESREE

A3 volume®d cell-free volumed %E FEA A,

7. Packed cell volume(PCV) 2 erythrocyte sedimentation rate(ESR) &4
PCVE 84144l heparin®] 2 ¥ microhaematocrit tubed] & &

5000rpmel Al 1587 948 £ 2483t ESRS Jain® Konod #H(1975)¢] o

A¥E F 75xlmm microhaematocrit tubes] ¢k 60 mm* 7t ] FLAA 247 F%

FAoR HYE F #5399 ESR &2 A3 volume? cell-free volumed| %=

EA B

wrol ZA]

8. g NO 5= &4

Nitric oxide A4 ¥ T nitrite(NO2-) E= nitrate(NO3-)2 ZelZ 4 o &4
A Bk mEky, ojgk 22 NO A4 wE ZAES AT FHos Ay
el NO 528 348 4 dth NO 58 =4ste 285 Uy Griess reaction
AEde nitrite?S EAE £ U7 AEA AW nitrateT EF nitrite WHEStE H
ol "aslth Nitrate reductase EAE ©]-889 nitrateZ nitrite2 &8 Aol nitrited]
FEE 2oz AU nitric oxided AAEE FAYL £ dvh. NOFAHS
Stressgen Bioreagent?] Nitric Oxide (total) Detection Kit (Cat. No. EKS-310)& ©] &3}
on, ztEg A4¥Axe g Zoh 100 pLY EAXEY) 50 uLel nitrate reductase
enzyme 50 nL9) NADHZ #7138 & 37ColA 3083 incubation ¥t Incubationo] &
Wt F 20 pLe Zine sulfate (300g/L)E  H7bek:m, 10,000golM 5EZL A& td
deproteinization¥t}. 200 pLo} F&A-2 wpulo] tubed] &3 F 100 pLo Griess reagent 1
3 100 LY Griess reagent [Z d7kste} AN 540 nme) sHgelA FFEE &4
Fla=y

+

9. 49| corticosterone ¥ &3
FA 9 corticosteroned] HEyE At 28 Agd EAL olFlE g o, RIA ¥y
S o]&3te] Heol W coricosterone FEE ZA 39T
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10. IBDV HEA A ko] He HEZA A= 9T 2A
8-95% < P IBD uole2g HEE F 7o) B g ATE WAE 9F
& Qolr7] $i5te] IBD WA B 2 Fwg 3y F oFo) AbgriAsg #d g
ZEe 9E& Fosty vrolgs A olglgt Fgo] #el HAEE TAaAE F e
3

Ao} & A vhel2la HF A3
7}

o

o
flo
&
)
<
fined
ol
ot
12
d
o
4
f
_?l',
el
>
N
ofN
> ot

<1 HE 48>
1) Normal Control: ¥3%&/F %< (9v}2])
2) Virus AET vlold Ay HF AW FEL2 FsA g5 (107HE)
3) Selenium/VitE 4 (90}g]): Vitamin E 300 mg/kg of diet, Selenium 0.2 mg/kg of
diet. IBD wholele AF 45U ARE Ao 4olA T
(27 Likoff et al., 1981; Avanzo et al, 2001; Sahin et al, 2002a,b; &% HAHA)
4) Dexamethasone ¥¢31% (10v}2]): Dexamethasone 2 mg/kg s 19 13 25U F49E.
(7: Tatro, 2000; Chai et al., 1996, ©74/& % Veterinary Drug Handbook)
5) Aspirin £ % (10v}8)): Sodium Salicylate 1.25g/L& S5 4o F4
(2A: Likoff et al, 1981; Stillborn et al, 1988; Baert & De Backer, 2002)
6) S-methylisothiourea (SMT) %7 (109}2]): SMT 10 mg/kgs 1Y 13 &Y Fol
(27 Kitaichi et al., 1999)

<23 HET A¥>

D dizT 1 F3F/5F5F% 100k

2) W 2 vpolglae HEHFAL FBS FFatA ¥ (179h)

3) Dexamethasone & (179}&): Dexamethasone 2 mg/kg s 1Y 13 5 F4&

4) Glucocorticoid receptor blocker (RU-486) + Dexamethasone 5 Dexamethasone ¥
o (2 mg/kg) 30% o] RU-486 20 mg/kg s T+HUHE Fo
(7 Katzung, 2004)
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A 34
AEAA: AGAIRY FAA AZT WA AR
1. 443 IBD virus(IBDV), Baculovirus A 259 g 2 WF=x2, I3

2 AN A uolela B WA F& ¥ 3-13% Zoh

Table 3-1. Korean isolates and vaccine strains used in this study

Strain Virulence Description and origin
SH92 VvV Korean isolate (FHTIAGASY)
1030 Vv Korean isolate (A&iei 423 A3
Blen A Merial Select Inc. USA
Bur706 A Merial, France

Bursine plus| 1 plus Fort Dodge Animal Health, USA

Bursine 2 I Fort Dodge Animal Health, USA

Cevac I plus Sanofi

VV, very virulent; A, attenuated; I, intermediate

Baculovirus expression system Clontech® Invtrogen3AtellAl #wj et baculovirus
expression vector system< ol&& o AZIHAUAM AFote PP F3lo] A A S
At} Baculovirus® e S5} Sf21 celle AM&stdTh AlE %S Grace's insect
medium (GibcoBRL)®] 1% 34 (GibcoBRL), 10% FBS (GibcoBRL)E #7+e growth
medium& AMEEQ 3, 27CHA WFstl e, cell monolayers) Bl 95%BEL @ A
o] o sk ot

Aed 3L BDY Zdso] 2R ARM AP A 9F FEAL F AR
¥3e Agsgon vAEPAE FTYFYFAEHGY 2F AT EPLE A F
Fo| BaABA (92-38, 149-32, 104-11)E A&t

=Ly
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2. IBDV RNAY £¢ A

BDVS Ul 2259 wA7e A RNAE Hstsith RNA 2t Fale @ 74
2z Uye Axdd RS AgFes AFH T Kwon Fo] Hu¥ RNaid kit
(BIOIONE Al43ste ATd Aduye =& A#gsigict.  IBDV sample® % %Y
chloroform& 93 Aste £50 53 Zas &, 12000rpmel M 287 941& 24 &, 4
28 2L tubed] AT 979 sodium dodecyl sulfate (SDS, final concentration
99 wt/vol) ¢ proteinase K (final concentration 250pg/ml)E M7t ¥ 55C)A Sminit
92 A7) & acid phenol(pH 4.0) © chloroform : isoamyl alcohol(49:1)E F &3tk <4
RNAE RNaid kit (BIOIODE AMg3ted Azd Asygel wa Agagn £2€ RNA
= 3] 9 agbsolute ethanol® & % —76°C°1]*1 394N 7t £ overnightEe B A A2 F
4C, 12000rpmo 2 26587 4 Felstdtt % 2749 RNA pellet&
Wel 1mee] 70% ethanol® A H3d & Speed-VacolA 7AEAZ & 90% DMSOZ S-3iAI%
. RIl® RNAZ TN 582 A ¥ FA dgddA 28 o A
double-strand RNA virus® predenaturationAlZl ¥ -20Ce] 23ste] PCRY template®
AHE-sH T,

>
ot

raoe AAY

O;

3.RT-PCRS ©]-§ #IBDVE S H R F
7}, Primere] A&

B g oA AFEHY primers ¥ 3-29 ZT
IBDV EEF(STC)Y @71 g3 VP2 §2379 segA(VP2-VP4-VP3)f- A A el &3t
forward, reverse primerE A %341t} 53 Baculovirus transfer vectord pBacPAKS89
A28 AL nEste VP2RAAe Forward primeroll & Kpnl restriction siteZ reverse
primerd| = EcoRI site® Ardsted zlAstgieh aeli segA F¥2He] Forward primero] =

Kpnl restriction siteZ reverse primerdl ¥ Notl sited dste] A 2ei
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Table 3-2. Oligonucleotide sequences used in RT-PCR

Primer Oligonucleotide sequences Description
VP29 segAd] E& 9T
IBDVP2-F1 |5'-AGCTGGTACCATGACAAACCTG-3' forwarding sequence
(Kpnl site)
o VP29 segAd £E& A%
[BDVP2-F2 5 A:TATGGTACCAAACGATCGCAGCGATGACAAA forwarding sequence
C-3 .
(Kpnl site)
VP24 FE8 A
IBDVP2~R1 |5'-GACTGAATTC TCAGCTTTTCCTGA-3' reverse sequence (EcoRIl
site)
( VP29 FEE A
[BDVP2-R2 Z_PSACTMTCATGCTCWGCWCCTGAC reverse sequence (FcoRl
site)
BDSerAR Seghd]  ZEZE 9%
) & 5'-TAAGCGGCCGCTTTGGGATGTTGT-3' reverse sequence (Nod
- |site)

SegA9] FEE 3
reverse sequence (Nod
site)

IBDSegA~R|5'-ATTAGCGGCCGCCAATTTGGGATGTTGTAAGG
2 -3'

U Reverse transcriptase-polymerase chain reaction(RT- PCR) ¥ PCR A4 & &<l
¥ ¥ RNA 5449 Random primers 1, 0.5mM deoxynucleotide triphosphate(dNTP),
2231 DDW 54& ¥ 65CelA 587 wsAzl ¥, 5X buffer, 0.006M DTT, 40U
RNasin€ ¥ i 25CoA 108, 42TodA 287 vb-gA1 A} 20004 SuperscriptTMII RNase
HRTE 91 42ToHA 508, 70CA 158 g7l 3 2U2 Ribonuclease HE 37ColA
20%, 85 TA 1083 ©8 A7 IBDVS cDNAE AU
PCRE total volume 50iE 3410X PCR buffer 54, MgCl 25mM, dNTP 0.4mM,
primers 20 pmole, 2U Expand High Fidelity PCR Taq polymerase (Roche), template
DNAE VP2E FEAAE 34E, SegA ZFEN & template DNAE 5uE H2bg ¥ %
7] denaturation 95C oA 5&11e 1, 95T 30%, 51TCA 30%, 72ColA 28749
amplifications 353 ¥tE-3% % final extentiond 72ColA 787 ¥$AIZTH © Segh
FA e extentiond 68ColA 483, Z8l1 % amplificationd 373 WESIHI final
extensiong Al 68TCA 1687 ¥gAZATY %8 PCR YA ES ethidium bromided %
et 1% agarose geldA A7HgEd 3 BEsigoen AHindll ladder(GibcoBRL)E
marker & A}%é}?\iq,
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4.VP2+ A 2 ¢} Seg A A A 9] baculovirustransfervector 2 2| cloning

&8 ulel o] RT-PCRe] 93] ZEZd VP2 9 SegA FAAE 1% agarose gelodl Al A
NFGEF F geldd] YEIE bandE Wt dds T Geneclean turbo kit(BIO 10L,USA)E
o] g3to] DNAS %2384t $28 VP2 $x9 d71HEE 837 Y8t PCR 2.1
TOPO vector system® ©] €39 cloningd ¥ 4714€ < A8 QT dA7IME e B4
% PCR 2.1 TOPO vectord] A% VP2 T+ segA F+4A4E Kpnldt EcoR1 AFELE
Aee & 298 A 5422 AP pBacPAKS vectordl cloningdt$ich. B3| cloning
2 plasmid® QIAfilter™ Plasmid Maxi kitZ ©]&8 < Recombinant Plasmid DNAE th#
o2 BHsgon) Plasmid DNAY 58 «¢7] $18o] \Hindllsh 7 4719 %38t
density® M@ 3 ¥ transfection®] ARZ AMgsgch =£d A3 ALHASAE A

871 f3 471 Ee EH st

5. Baculovirus systemo} A 9] VP2¢} segA F3A &8
7F S 21 cell®] Wi
Transfection® plaque assayS-< ¢3¢} Grace's insect medium ¥} 2] (GibcoBRL)E AH&

sk} 27Col A Sf 21 celle wisshsich

. Cotransfection

Sf 21 celle 370¢] 60mm tissue culture plated] cell density7} 50-70%7F H=% 27
2x10°708 Zu)sk¢ich. 282 Recombinant Plasmid DNA 16g0(lug/ul, >4ug)¢t linear
ACMNPV (Bac-N-Blue™ linear transfection kit ; invitrogen) DNA 10gf, Grace's insect
medium(without FBS) 1ml, cellfectin® Reagent(mix well before use and always add last)
20ulZ€ microcentrifuge tubeo] Wi 10& B e FH I5EX AXAAL @9
transfectionA] 2 tissue culture plateo] 1= ¥WiAE ¥j2]il Grace's insect medium(without
FBS) 2 3 AHsidt. ¢l A microcentrifuge tubed] B2 e EFES transfection
plated] 3 W4 golmawy 35dgultt JpyA EEUA FLF HolEE At
Transfection A7 3 4A)7F Fof A 2¢ wjx & Zo}F il negative controlZ:= ¥hol# 4
g AE3A & ATEE, positive controlZE Wild-type ACMNPV virusg 104 HE 38k
Zach 27Ce FAA 497 vikstel @ulAstel M transfection® plated celld

morphology 9} positive control/negative control®l morphology® nlaale] wpol#j el F4
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& BU830ch Fig. 3-1& VP29 segA 84 AZ% gudel wde =488 19

Clone the VP2 & segA into ‘ i

a baculovirus transfer vecto: 1BacPAKS

VP2 gene & segA gene
Cotranfect the linearized X

baculovirus DNA and the bacﬁlovn‘us' po[yhedrin

__fusion transfer vector

recombinant vector in ig
S721 cells

Linearized ACMNPV 5’ g Recombinant Vector
Baculovirus DNA '

4 Budding
recombinant

% VITUS

Homologous
recombinant

Amplify recombinant virus by
infecting §721 cells to obtain
high titer viral stock

Infect S721 cells to produce
recombinant protein

Fig. 3-1. Flow-diagram of generation of recombinant baculovirus containing VP2 &

segA gene,
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6. Uy % uﬂp‘t,l_,] g}o]
7}. SDS-PAGE &9} Western blot hybridizationd £3 @ddwidgel £4
Transfection & HTE@’&?J—} (CPE)7} #5d AEsgds 38 F d4d&8d

g8 AT AL 3 T SDS-PAGESH Western hybridization

'r‘

o
b
i
il
il
ay)
=
)

2EE guAg Bk 47 g6y gste] melg g g wigay] s 2709 F150
flasko] Sf21 celle WMFAZ £ 80% confluency® H¢l AlFolAM recombinant VP2 virus
9} recombinant segA virus® ZAAZl F 27CoA AN & 49A ] FFHH

wHe guge AYSEE Q51798 SDS-PAGEE o4&t A 3 BFdE
g8 ¥ A¥ A4S PBSE 28 AHY T 1/10 ¥%FF F sonicationdtFth A7
sample23x SDS-PAGE loading buffer# &38 % 100CoIA 583 £ F ArdsE
2 N3tk E£3 recombinant VP29 recombinant segA9l Eo]3 <) bandg #Z37] A
Western hybridization 2 A1 8-4t}. Negative control® BacPAK6 virusg& AH&3atdch A
719% % geld nitrocellulose membrane .2 bloting¥ & @®Ao] membraned] F3HA
=4 E PonseusSE A3t EAAZ1 & membrane? blocking AT 4A 2=
432 & (1008 349 polyclonal antibody(10008] 34)E A}-4314ith. Membranee]
A9 banddl AEE g8 A}&3 23 A== HRP-conjugated anti mouse IgG{whole

A

molecule), 3 anti-chicken IgG(whole molecule)& A}438%. 2™ membrane® AHE F

4-chloro-1-naptolS # 713l HEe 90

L

. Fluorescent antibody (FA) 7)Ho] o]a @y whajgde] A

6 well plated] B#HE cover glassE welld & 7} w23 F, F75 flaske] A& Sf21
NEg F8ate 7 welld S21 AEE 25x10%2ml AE2 T3 27CAA 242 )

% mediaZ AAT T 108 P48 Q2T baculovirus (VP2, Segh) 7} welld HF
3 A2olA 147 FHAAYG. & Table 29 ol 7 welle]l HF& F A4 1A
EANZATY, oW &4 dxFozE wiAtke Hibstel FAAFCE wolgadg A
g & 7} welld 2ml®) Grace mediume BF& F 27CeA 3-49 wj¥stdr CPEE
#2390} CPEZF f2HE AAA S21 celle FAGN S Axsst. ¢4 Ax7t €

2,
He

o2

2%
&
He

et

43

iy

A A YL E WAL AAG T oA 2087 ARAA G-I F71E AAStT Y
100% methanol® 1087F A2oA mAA AT Methanol& AAF F F7] dx2A 4
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PBS& 500u1-10008} & 4% IBDV @284 2 FAFAE welld lml¥ Hoj=d F
3TCTAAM 1A EEAIZ I FAE AAs7] $i5te] PBSE 3-53] A4 F PBSE
5008 -1000v1 2 8 A3t anti-mouse IgG-FITC conjugate ¥+ anti-chicken IgG-FITC
conjugate® AW FHA o Imly gy F 37CAA AT AT ol FA
S AAsI A3 PBSE AY ZY2E 3-58 AHG F L£9& FHd AAS F AvE
2 & o ﬁounting buffer& Bojxd ¥ &Lglo|=o] &% T confocal FFEVF o2 &Y

< SR,

t}. Dot blot hybridizationg ©]-&3F W %A ZF Ao e 4d guzel 24

BlgAztd we Az duAde ¥d AEE B2 98 dot blot hybridizationg
AASE T, VP29 SegA+d a7l EA8E baculovirusE 6 well plateoid 213 Sf21
celll A& ¥ 1,2 3 447 ¥jE F 7 welle] & AZE FAGAT. £3E 43
A3t AXE F8 F 3000pmol A 10minF e AR 3 F cellE 4 & F 05ml]
PBS(0.15M, pH 72)& {#A7 & dg&d 9x3 AgoA  sonication{power lever
between 4-6, lmin/¥, 3¥)& AA&Att  Zzbe] cell lysate® dot blotter® ©]&3t4
nitrocellulose membraned] &2A|7] & western hybridization®} FY3 Wyl HAE4

.

1. Plaque assay

Transfection¥ Hjo] 9] AJAdo] &el¥d VP24 segAfrAAE U8+ recombinant
spojej2e]l Hrbel Az wholg Ao ¢4 BEE 93] Plaque assayE QA

2 AYE 95ted 3709 60mm tissue culture plates] Sf 21 celle 27 3x10° cell& £3
8til Viral transfection supernatant® 102 102 10* 10° 10°c2 #4sto 05my A
Fot9th. o] ol negative controll & vlolel A8 HFEsA ¥ WAE 05ml HFF F
21CoAA 1A 2+8¢ BRA A, Agarplague plus™ agarose® Protein-free mediumel 2%
2 W€ microwavedl %< F 45T¢ water-bathol Al A A7]m F#Fe] Grace's
insect medium(50mg/m! X-gal ¥£3}, 2% agarose® 1 YA HFFEJF 12u/mle] HE
)34 HoA HFHoZ 1% agarose’t HA s th plated] A WA E 448 AAT ¥
of relA 8% agarose geld cellgel overlay® 5 AgaroseZt th Qol¥ 1.5mle]
BacPAK Complete Medium$& agar$lol ®F3ta ujx7F Axstes AL @A 4 27C
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oA 4-59 EoF wlgd T @M plaque’t BAHY neutral red® FAIHAG
Neutral red& PBSol =] 0.03%Z 343 F(Iml of 0.33% [w/v] neural red solution +
10ml of PBS). 0.03% neural red solutiond welle]l #F3 F 27CHAA 273X HEAIA
o dAGE AAT H 42y ofFE oA 24T BEE H plaqued] FE £33
=3

8. Recombinant IBDV A9 A=z

vholel A tfFF wFer] 130 47)9) F150 flaskel Sf21 celld 6x10°cell/flask2 & Z 3
o] 27CAA wi¥EAlzl F 80% confluency® 12 AlHAlA recombinant VP2 virus$}
recombinant segA virus® flask® ZEAZ F 27C A wiFAIZ & 445 CPEZF ¥
A AL Fdadnt. BAEAs AXE FEe ¥ 3000rpm 10min GHEE & F 329
2 4T B2#s9gch cell pellete FdE PBS((0.15M, pH 7.2)E 13 washingd F thA
4ml PBSE H&A7 3 dgo] =wx8 Aejo) A Sonication(power lever between 4-6,
Imin/¥, 39)& AA S & 170g/min 5min 5 94 8o cell debris® AA Ao 4F
o 3ml# MONTANIDE ISA70 7Tml€ 4<& ¥ 17 gauge needle$ 503 &3 A7l ¥ 4T
o Basisic

FAA A2F Wl dojave F34
IBDVY| i3t vaccined] @olastg #237] $l8te] 453 653 A SPFE (SPFY-8h&
of oMM WanHF FAYFTY WANHFTA 457% & A RS S U
7o isolatore] ZAA&aHAM A9g AAsech 24 AT diF W& FE 3-39
Uetdith $AA AZE vaccine 659 73 247 0.
SR (TG WAMEY e 2x10%ellolth). FAURTLE ARFA B G5 ¥
S 05mi¥ 28] U ) HFs 9k
olZ HF 2% Fo IBDV SH/92 strain® 1x10* ElDs/4* 7408 T4HEE & 1093

L
5.
o
-z
X
o
©,
o
o
=)
=
o
o

IBDVe] tHfz} FATE ZAN7) s WA HF A $F HAF ¥ 10 Fo BAAS
T AEe AP, ol E G BE TH A F AFY Py FAE 3%
= 3 % BB ratio{(bursa weight)/body weight)x1000}& Ar&3tsith, A ZE3 bursat

10% formalin ®¢] LA A1Z] & Hematoxylin-eosin(H-E)SE A& AAjshe] 22 &HQ ¥
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3} wEsAn

Table 3-3. Experimental design for efficacy of recombinant IBDV vaccine

Group Experimental condition Age (wo)| Total chickens
1 Novaccinated & Nonchalleged 4 3
2 Nonvaccinated & Challenged 4 10
3 Vaccinated with VP2 & Challenged 6 10
4 Vaccinated with SegA & Challenged 6 10
5 Vaccinated with Bursine-plus & 5 9
Challenged

10.ELISA & o] & & anti-IBDV antibody 2] =4
BN HAE AFE QY dAsY d3g £93 F IBDV g FAZE ELISA kit
(IDEXX)& AMgstd &4stgen Wye Axate 44 wie ugt AN

11. Statistical analysis

BE 439 data ¥4]-& Statistical package SAS 8.01(SAS Institute, 2000)& A}-8&-34
A et

One-way ANOVAE Ah&3%te] B/B vl &3 ELISA antibody titerto] & 3 7}s} it

r-[m
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H4dAFsd Yg o 2

Ac

Al1A
A IAFFA: 5l F3 AEA 3 vbolgxe] 54 13

1. o8] AFo 23 e IBDV £
D ok HAZRH % 2059 IBDV &8
2) SPF oA vlelglx SZ 242 (seed virus)
3) SPF ©9) A % %% Fabricius Bursa (BF) $A4& d9o2do IBDV So| &34

Fig. 1-1. RT-PCR (nested) amplification of the part (491 bp) of the VP2 gene of IBDV

Lanes M: molecular marker(100bp), 11 SNU 91108, 2: SNU 9414, 3: SNU 9423, 4: SNU 9750, 5: SNU 9818, 6: SNU
9912, 7: SNU 9960, 8: SNU 9993, 9: SNU 99103, 10: SNU 99122, 11: Control(uninfected bursa)

2. okl &2 IBDVY 45% SPF He djd wdA

UL S ZAVS ok E7 IBDV 2059 4% SPF @ol dg AAEL EeFo weg
0.0% (SNU 9414)%-¥] 93.3% (SNU 9858)8] #Al&§& Hion £2F SNU 9414 (0.0%),
9423 (13.3%), 9818 (27.0%) % 99103 (20.0%)& Al YH =z 1657 BT 50%S && ¥
AHE& BSITh (Table 1-4),
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Table 1-4. ok9j&2] IBDVY 4%% SPF & s B4

#BF 91108 9414 9423 9593 9596 9750 9818 9858 9912 9914
frel L B B B BB B B L B B

AAg (%) 714 00 183 800 588 887 270 933 533 786

2gF 9919 9927 9946 9960 9977 9993 99103 99107 99122 1030
i B B B B B B BB B B B

i

A& (%) 600 800 667 8.7 533 800 200 80.0 607 529

L: layer, B: broiler, BB: broiler breeder

3. o8] BT Adui g

°k¢]#2 IBDV SNU 911085 & H| %% 2055 CEF A Eujds FAld vlolgixg HF
B 374Y ¥ YRS At CEF AZTwjFs) BAld HFde PRoR 3~9U7tA
Adui G stqoy ojd EFE CPEE #25x 4t @A &71 2~3d] Al FA
7HA e AEdde £4d9 g9 $¥PAN) BRHon FAAEY HF TE Y2
Al HIIANA &Aooz FFHAY RE FFY HF Adugdd o
RT-PCR Z3 IBDV target 27|19 F&o] o]Fojxe A2 Hol H|E CPEE 427X

o AF AR volgad FAL olFoRE Ao FAHYG,

4. Bursal cell culture ¥ A ¢ 2 IBDV A

2 18~21% 9 BEATLZRHY P AHE I3 e A7) R A P 58
A AR e en g FAE X2 H9d lymphocyteXTHE EW FA4E B
3

o] fibroblast’t ¥%3 Wol AFARRA A¥A FUoh FI F 2~4FF 9 Holg
Aole T AP Lolstgd oy wAel gentamycing HrtstedE B3 Ad 29
of oste] dsfat= A9t Eaglth PMAE #sbekA] & A9 g 244 olud
50% ool ME7L Abgdstgl e wiRld] PMAE 25~50 ug/ml 52 A7e 24X E
WE 4YAZRA 70% oo MEAE Bo] IBDV 971 ZA7} 758 (Table 1-5).
Bursal cell Wl%¥A] wfzlo] PMAE 25 ug/ml ¥52 A7t A Eulgg FAlol HEd+
o oo i IBDVE A% Ay oy 65 REFJF bursal cell& APHA7]E ©
g Bt #9497 (logwTCIDs/25u)& 2.7 (SNU 9414)%-¥] 43 (SNU 9993) o]l
RT-PCRel & FA #9drtuce (v £E) 20lbgo ©4 @2 Aoz FHHAY
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(Table 1-6).

Table 1-5. Phorbol myristate acetate (PMA) ¥ =¥ bursal celld] A&A

Incubation Bursal cell viability at PMA concentrations (ug/ml)
(days) 0 0.1 0.25 0.5 1.0 2.5 5.0 10,0
1 2 2 2 3 4 4 4 3
2 0 0 0 1 3 3 3 2
3 0 0 0 0 3 3 3 1
4 0 0 0 0 2 3 3 0
5 0 0 0 0 1 2 2 0

0: over 90% cell death, 4 less than 109% cell death

Table 1-6. Bursal cell culturec) A o] ok}¥g] IBDVY A%

[BDV isolates and infectivity titer (TCIDso/25 pl)

SNU 91108 SNU 9414 SNU 9423 SNU 9596  SNU 9993  SNU 1030

3.6 2.7 2.8 3.5 4.3 3.6

778 chemical group®] 197) Al 2529 IBDV (Lukert strain)o] W3t2%aa& A%
Hf

D7) AEE FEael An A ASEEEA 25)2 A4S9E &ut f9E Ao
2 @
2) 41 A% AeFENA HEF AEE 47186% yeast) A SFAAE 2FEI

Ne Ao g vebd (Table 1-7).

rir
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Table 1-7. A& &A5A 9 IBDVY] 3t A= 35 3)

52F 47V G2 F A4 ARG EF Aol &
A=A A BA FS VS AC BC PC L] CR AG | HS
84 w4 400 100 100 | 500 125 250 250 300 | 300 | 200
(5 g de e 90 | de g8 e as 9 | de
B e B s 9e |ge | ae | ae
fE 8A ! 800 500 | 200 | 750 | 1200 | 300
e 37 | olas a4 Fes =
A=A A SZ BR RZ CZ CM GS MA LL TH
LIRS ERHES 25 25 100 160 50 100 100 100 200
o [ZEEge we | welge de ae 9e | de | g
s e s lae | as | ge
& Xujg 200 800 800
D ERE 24

6. IBDylo] g2 o] o3 Monoclonal antibody (Mab) A4t
b GEEAY gAY 34 2 $3%

IBDV %] monoclonal antibody (MAb)E A4Fsl7] $lste] Ul H8]5F SNU 942302
HAAZ] vpg22 B A E D myeloma MEIE S8 £ cloningg AA T A3 40749
IBDV 5o] A 44 §FALFE 2890

448 407] mcAbe) BEF SNUM237 SNU9II08 ¥ SNU94I5 gt F3teg A
& ouk 1347 F8ee e Aor Yegor 350l I 4 mcAbE Al EYF
et FAME F35& 2AFUT (Table 1-8),
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Table 1-8. Virus neutralization titers of monoclonal antibodies’’ against IBDV isolates

Virus neutralizing antibody titer (logz) of monoclonal antibody”

virus  33/25 23/10 33/29 35/11 23/14 32/12 24/11 28/11 23/12 24/17 35/24 24/19 35/21

NU
981108 >192 >19 >12 11 11 =12 =212 8 11 =12 =212 =212 212
SNU
oy 8 Z12 129 =12 10 212 8 212 212 11 212 10
SNU
s 10 212 212 9 =212 12 =212 9 =212 =12 =212 =212 >12

b Hybridoma cell culture supernatant

U @284 FA9 IBDV B3 Ud FaE
ZFH%5L Holk 13749 MADF 471E Awse] ¥F SNUGMBH w2l 479
BDV 921 ufolejzo} et F8AEE 4AF 47 4 MAb EF D78 % S7069 diste]
B9 SNU9423T #FA1d F3FA7ME HogFg ot SAL Fo] dsteis 3 did
Ao vste] 4~8u W& ££& 18]I Lukert Fo Wstde 16~648 e FEY
FTEeS EYFUT (Table 1-9).

-

i

Table 1-9. Virus neutralization titers of monoclonal antibodies” against IBD wvaccine

viruses
Monoclonal antibody and VN titers (logz)

Virus 33/29 24/19 35/24 23/12

SNU9423 6 =12 8 =212
Lukert 2 6 3 6
SAL 4 9 5 9
D78 6 10 8 11
S706 9 =12 9

=12

b Hybridoma cell culture supematant
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7. k9] 27 IBDutol g 29 IBD #Aujo]d 2o AAHA FdA

CEF A¥wjoye] 8¢9 oke)27 IBDV SNU 91108¢ T #e 559 #41F< Lukert
2 SAL strain® zt7] A9 84 (poly-clonal antibody)& AH&8tel izt S A& T3
o BARY AARYL ZALu} ok FYFE TelE 0% o4 B IHHH BAAH S
BelFgont okg] ReFst IBD #AFEIE 25% oltel ¥ #BUAYE HAFH
(Table 1-10).

Table 1-10. Antigenic relatedness among IBDV local isolates and vaccine viruses

Antiserum
Virus SNU | SNU | SNU | SNU | SNU | SNU
Lukert | SAL | 91703 | 9325 | 9414 | 9423 | 9415 | 9428
10 7 7 9 4 9 9
Lukert 1o | 7 | @ | a® | an | @ | a® | T
5 5 8 4 8 9
SAL 19 o | a2 | @ | @» | a2 | @5 | 8
7 8 4 10 NT
SNU91108} 3 L ooy | 14D | (283) | (100) 0
) g 6 10 :
SNU9325 | 4 1 8 | aoo | @00 | aap | NT | 11
SNU9414 | 5 2 11 9 > 10 o 1
(100) | (141) | (200)
10 9
SNU9423 | 4 1 T 6 1o | 70
10
SNU9415 6 2 NT NT 6 101 (100

* VN (virus neutralization) titer (logs)
** R value(%)
NT: not tested

8. °k9] g IBDVY 971493} phylogenetic tree

7k @71M g

U B2 3F9 VP2 hypervariable region? ¥7] A Ee &FdAM 2" IBDVH "l
e o, FUEY FHYAdFd SNU 91108e gEo A g ZHEdY MolFd 90-11
F9} 997%9 & AEAL RYT, B9 APoA 53% ot Ee HAEE BJ
SNU 9750, SNU 9912, SNU 99935 % 981-99.7%9 A¥A4< 2o FAch =&, BHdA
ANEA 20%9] HAFES B SNU 9103% 90-11F ¢ 983%9 & 4¥4E dehdo
9 wdy AgolA 27 0%, 13%9 @& HAES 2EY SNU %414, SNU 94232

B\~

i)
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90-115-9+ 86.7-90.8%%+e] AFAL B gt SNU 9423 attenuated, apathogenic strain
ol CULIF S 986%¢] & ASAL EY, SNU 9414F = vl Wola<l DELE=¢} 7}
A FEAL BYoy 911%e dX&E YEty Y (Table 1-11, Fig. 1-2).

o obm At Mg

47] 4Ee ey & AFHE UEWUY  SNU 911085 & 90-113} ofvledt Ad
dME 100%9 F54e vdeden, WdAol Eod EEF F SNU 9946%t] 1744 ¢}
Al 2o]g By B EFE 100%9 AFAHS Biu SNU 94235 % CULFSE 9%6.7%9
AE4E Bgen SNU 94ld4e RE 34 ot 85-90%9 FFHTE dehdt
(Table 1-11).
SNU 857, SNU 8615 4 olujwat Mdelr 2 EAHFe 5AA  Serine-rich
heptapeptide$! SWSASGS®] BZ&3} 229% o}u]x4bo] proline, 266W 3 2949 ¢] isoleusine,
3309 0] serined VEMNITE $H SNU 91108 CEFAI® £315¢ SNU 91108F165 = 279
# o] aspartateol A asparagine® 2, 284% 0] alaninedl Al threonine®Z WhAlg AoZ e
Wt

¢

(o)

o}, o} =gt Mo 93 phylogenetic tree ¥4

U ZHAAY 2R ol MG 9FeA wrEd REF, MU WelF,
Mol ojm Al 8-S uleo R phylogenetic treeE 1% & wl SNU 91108F& Hl
gEEY U EFE 29 W94 W5 K0-1159 2 BARE g,
SNU 9423% ¥ attenuated, apathogenic straingl PBGOS8, CUIH® #& EX =& HAsH L,
SNU 9414% #=¢] 3429 Wo|%d DELESH 7HgHA dehusich (Fig. 1-2).

o
o
0%,

)
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Table 1-11. Percent homology of nucleotide and deduced amino acid sequences of the
hypervariable region in the VP2 gene of IBDV strains

(Nucleotide sequence comparison)

12 13 |4 Is (6 {7 [s8 o [10 |11 |12 {13 |14 [15 |16 [17 {18 |19 {20 {2t {22 |23 {24 {25 |26

—

1 96.9]95.0195.0197.8]94.2]94.7|93.692.8]92.7|90.3195.0}95.8|92.2]92.2]91.4]93.1{92.8/92.8/91.9{97.5/93.1 97.5/93.1192.293.6

96.7 04.794.496.9/94.7/96.1|94.4[93.9]94.089.7{94.7/95.6|93.3{ 93.6( 92.5/94.2|93.9] 93.9|93.3{ 96.7|194.2 196.7)94.2/93.3/94.2

98.3195.3/93.1{94.2(94.2)91.1190.988.3]98.6]99.2/ 90.3/90.6{20.0{91.4{91.1{91.1/90.0{95.3/91.4 |95.0,91.4/90.3/92.2
92.5192.5)95.8 95.3192.8{94.2{94.2191.1/90.988.398.6{99.2]90.6| 90.6{90.3{91.4]91.1}91.1{90.3(95.3)91.4 }95.0{91.4{90.6/92.5
3|93.0193.3, 94.7195.3(93.992.8{02.7190.8]05.3|96,1{02.2]92.2/91.4{93.1{928 |92.8{91.9199.2{93.1 99.7)93.1192.2194.2
90.8[92.5]91.7190.8(91.7| 03.6(92.2190.6|90.3]88.9193.1(93.9190.3]89.7190.0/90.8190.6|90.6{91.1]94.4{90.8 {94.4)90.8)90.3)69.2

EN IR I
(=)
=
]
€&
kS
[

o

0
~
wr
2=
=1
o

91.7193.3{90.8{90.0492.5(89.2 05.691.991.891.1194.295.0{91.4]91.4]90.6{92.2{91,9]91.9]91.4{95.0{92.2 |95.0192.2/91.4/94.2

15[93.8192.5191.7{91.7195.0 90.6{90.9{88.9{94.4|95.0/90.3/90.3|89.4|90.8|90.8|90.3/90.3}93.6| 90.8 |93.6/90.8/90.392.5

Qo | ]| ]| ]|

oclelalo
©
I
o
)
3
o

93.3196.7190.8|89.2195.8| 90.8]90.890.0 99.7186.7(90.8{01.9/98.9]98.3198.1{99.7/99.4)98.9]98.3/93.1/99.7 |92.5{99.7|98.9,90.0
10193.3/96.790.8|89.2} 95.8]90.8/90.8[90.0{ 100 86.1]90.6{91.8[99.4|98.8|98.5/ 100 | 100 |99.1/98.8(93.1{2100 |92.4/100}99.4/89.7
11189.2(89.2(88.3/86.7/90.0|84.2{88.3{36.7(88.3/88.3 88.6{80.4|86.9/86.4]86.4/86.9/86.7{36.7{86.7{90.3/86.9 190.6|86.9/86.9)88.3

—
(=]

—
-

[
[y}

12194.2/94.2196.7195.8]95.0{90.8]90.8]92.5; 90.8]90.8)88.3 99.4190.390.3190.0{51.1190.891.1{90.3]95.091.1 |95.0]91.1}90.3,92.2
13(95.0195.0{98.3/197.5/95.8/92.590.7,94.2{91.7| 91.7|89.2{98.3 91.4/91.4/91.192.2/91.9{91.9/91.1/96.1{92.2 195.8/92.2/91.4]93.1
14 (93.3}96.790.8(89.2{95.8(90.8{90.8{90.01100 { 100 188,3{30.8{81.7 98.3199.2199.299.2{98.3{99.2/192.5{99.2 191.999.2/100185.7
15 (93.3196,7{90.8|89.2{95.8/90.8/90.8{90.0} 100 { 100 {88.3/90.8}91.7{ 100 97.598.6/98.697.807.8{98.5/98.6 |91.9|98.6/98.3/89.2
16 (93.3}96.7190.8/89.2|95.8|90.8/90.8/90.0{ 100 { 100 {88.3;90.8{91.7100 | 100 98.3/98.3]97.5/98.3|91.7/98.3 (91.1198.3{99.289.4
17 193.3/96.7}90.8]89.2)95.890.8]90.8/90.0/ 100 | 100 |88.3{90.8/91.7| 100 { 100 | 100 99.799.2/98.6{93.3/ 100 192.8/100|99.2/90.3
18 {93.3)96.7/90.8/89.2/ 95.8]90.8(90.8/90.0{ 100 | 100 |88.3]90.8/91.7}100 | 100 { 100 | 100 98.998.6|93.1199.7 |92.5{99.7/99.2/90.0¢
19 192,5/95.8]90.0{88.3]95.090.0{90.0{89.2/ 99.2|99.287.590.0,90.7|99.2/ 99.2| 99.2{99.2{99.2 98.3{92.8/99.2 192.5{99.2/98.3/90.0)

—
o

—
s

ot
wm

—t
<

—
-

—
@€*

-
w0

[\~
<

20193.396.7190.8!89.2/95.890.8/90.8{90.0{ 100 | 100 |88.3]90.8/91.7] 100 [ 100 | 100 | 100 | 100 {98.2 91.9/98.6 {91,7|98.6|99.2]90.6)

D>
—

21 197.597.595.0{93.3/100 |91.7|92.591.7|95.8]95.8{90.0,95.0|95.8}95.8| 95.8 95.8/ 95.8) 95.895.095.8 93.3 |98.993.3/92.5(93.9

(N3
]

22193.3/96.7/90.8(89.2/95.8/90.8/90.8{90.0{ 100 | 100 |88.3]90.8{91.7/100{ 100|100 | 100 | 100 {99.2|10095.8 92.8/100199.2/90.3

[\
<«

23(96.7/96.7,94.2{93.3|99.2/90.8]91.7|90.8{95.0{95.0189.2|94.2/95.0{95.0]95.0}95.0{95.01 96.0{94,2) 95,0/ 99.295.0 92.8/91.9/93.9

[N
Ny

24 [93.3[96.790.8|89.2]95.8/90.8{90.8] 90,0 100 | 100 {88.3]90.8/91.7}100 | 100 | 100100 {100 |89.2/100 [95.8/ 100 }95.0 99.2{90.3
25 193.3196.7/90.8{89.2|95.890.8]90.8]90.0/ 100 | 100 {88.3] 90.8(91.7] 100 | 100 1 100100 | 100 |99.2/100 | 95.8] 100 |95.0;100 89.7
26 191.7]93.390.8{90.0(92.5(97.5[90.0}90.8]91.7/91.7/85.0{90.8/91.7(91.7/91.7/91.7]91.7,61.7|90.8|91.7]92.5/91.7 191.7/91.7|91.7
1 12 43 4 15 |6 |7 {8 o [10 11 [12 [13 {14 |15 |16 |17 {18 {19 |20 |21 |22 |23 |24 |25 |26

™
[}

N
(=11

{Deduced amino acid sequence comparison)

1: STC 2: 5270 3:CU 4: PBGY8 5. 2512 6: Bursine=2  7: DELE 8 Variant A 9:80-11
10: SNUOT108 11: SNUO414 12: SNUGA23 131 SNUO539 14: SNUY750 15! SNU9S93  16: SNU9596  17: SNU0G12  18:SNUG914
100 SNUD946 200 SNUO9IBD 21: SNU999L 22: SNU9G993 23: SNU9993-2 24: SNU9SL03 25: SNU99122 26: SNUGS1LS
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r SNU91-108
1611 SNU99-103
SNU99-12

293'H Lr SNU99-14

SNU99-93
9011
10 SNU85-7
15‘%(-'1 |~ lt—:SNU99-130
10 ’HHk 1‘ L—— SNU99-46
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SNU99-83
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49t SNU99-122
SNU86-15
- SNU99-136
77— SNUG9-141
SNU95-96
70r LUKERT
IOOJs t— SNU99-125
l—— Bursine-2
100— DELE
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VariantA

83[ 2512

90 L SNU99-93-2
I SNU99-177

| t—— SNU99-91

S STC
— SNU94-23

t
\ M— PBGI8
— Cul
1007 [_— D78
36,5 f SNU91-108F15

41+ SNU95-39
SNU94-14

40y

82

52
74 | ‘l |

Scale: each - is approximately equal to the distance of 0,000917

Fig.1-2. Phylogenetic tree of infectious bursal disease viruses on the basis of
nucleotide sequence of the VP2 gene. Japanese highly virulent isolate(90-11), classical
virulent strains(STC, 5270, 9512), attenuated strains(CUI, Lukert, Bursine-2, PBG98),
antigenic variant(DELE, variant A, B), and the Korean IBDV isolates(SNUS4-14,
SNU94-23, SNU91-108 etc.).



9. ok9j 7+ IBD Agy 2N
7t. Competitive ELISA®] ] & 73 x th

7}) Lukert F& A 93 #AlFg ofgFo ®e FiF Hole TIFE A 33/256%
24/17¢F WA WolF<l SNU9LI082F #MAIFl S706¢) Wi A&
2 570601 29 ¥ 96-4 plated] thdl competition ELISAE 8¢ Azt ddA o ¢
2 FAY AFol H: 92-95% JAH 33/259 24/170] AAFE AFHFE UHstE
A7t FHA EAGR Y ¥ F AR (Fig. 1-3) okoFol WA 4z Zo
A GZEFAT glo] oFdF S WAFE FREY FE AT

>
-
oo

ol
e
£
w
Z,
c
[de}
e
—
<
[0}

fl

0O

o
N

a2

Competition ELISA
100
o 80
Gé 60 ,——0—33/25
S 40 g 24 (17
3°
20
0
-8 -7 -6 -5 -4 -3 -2
Dilution of anti-SNU91108 serum

Fig. 1-3. IBDV Eo] nulolQEldsl ©IFE3H (33/25 24/17) 2 HYAH Wol=F
(SNU91108) 38 & o]&3F Competition ELISA 4}

o 3 EA o Adzley

D Algaese 849 d4

CEF %3t el IBDV 29 % wzgde dd9A4 AHY BF fAde Hed 24
IBDV d# 4 € BF FA 4 Agd Axudoe Aoz ie fad A7 AES
e whatel IBDVY] Z9€ BF $A9E 333 AX wWiddA e T F 2-39 AET
7b &ds gEsEol 48T nto] doigle AdE RAFUY (Fig. 1-4).
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Fig. 1-4. Hemolysis in chicken embryo fibroblast (CEF) culture (2 days post
inoculation). The cultures were inoculated with uninfected (A) or IBDV-infected bursal
homogenate (B) at the time of cell seeding.

Fig. 1-5. Hemolysis by IBDV-infected bursal homogenate. Two-fold dilutions of
uninfected (A) or IBDV-infected (B) bursal homogenates (50u8) were mixed with
0.015% chicken RBC suspension (25u4) and incubated for 30 minutes at 37°C.
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IBDV7l 24 % BF $A4L 358 Axdele 387 £40] 88 AX macrophage
o 9§ @4 AAAXE FHsy] 93ke) 96 well microtiter plate (flat bottom)I A 0.5%
o) 87 25009 BF $A9d 5048 EFsT 37CAA 1N H&AHE o, 49 BFS
A g2F 2 BF 449 g4l PBSE AH4@ dzEddE A3 $80] #FHA &
2 utwl IBDVe] Z9® BF 4447 sh8A7 welldlde &80 25 A0TFig. 1-5).

2) 4% WFFE &4

$8e MPES FAAI)Y) A¢ B F I FASH] sl MOV FEe
BF #rAlg 230 548 AR 05%7E 23 4% & ITE BFOEG0M) TR
4719 SA% ez BN W RBC sEo] WSt 89 WAwrt FoE
27E Yo (Table 1-12), 44 RBC 5=& 0016%2 23k oFd 4o Aga
At

fe

o
3|

Table 1-12. Titration hemolytic activity of IBDV-infected bursal homogenates

RBC Dilution of bursal homogenates RBC |
Conc(%) 1/2 1/4 1/8 1/16 1/32 1/64 | 1/128 | 1/256 | 1/512 Control
0.50 - - - - ~ - _ - _ Z
0.25 + - _ — _ _ Z _ _
0.12 + + - - - - - - - -
0.06 T n T = = . . . - -
0.03 + + + + - - - - - -
0.015 + + + + + - - - - -
0.007 + + + + + + - - - -
0.003 + + + + + + + + - -

+ Test was conducted in 96-wells flat bottom microplate by mixing of 50xf of bursal
homogenates and 2544 of RBC suspension

3) IBDVell 9 € BF HAde 3@ A= ¥ 835 24
IBDVe] zrdd Adel $3d44 ug BDV 983y 2 AAES Fe <ot

%7 95t BF Aol Zzt BDV $843 #Ar T8 Add G983 & At

$4 9718 24% 2% 98y Z4EAY 9d =2 5 e 44 3

7l R dAsE A%E noFglon), 29459 20v $33A9 BDVS IBDVl %

4¥ BF A9 56T, 308z 44T ASde §¥4do #FHA &qH =Y,

100000x g, 1A17F £ 294 F 44 4394 ¢ Yepida, 2844 IBDVE SP

T
ol
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@ AuwoE HFHT 69U AAT Fu 44
2% $3& B2YX LYTHTable 1-13)

2
tho
ok
N
to
offt
e
e
o
i
lo
il
BN
o
S

Table 1-13. Hemolytic activity of IBDV-infected bursal homogenates (BH) after different

treatments

Treatment Hemolytic titer (log2)

Uninfected BH

IBDV-infected BH (IBH)

1BH, heated (66°C, 30 min.)

Purified IBDV(20 X concentrated)

IBH, supernatant (100,000 X g, 1 hr.)

IBH + IBDV immune serum (1/10, VN titer:1/128)
IBH + Fresh normal chicken serum (1/10)

[BH + Immune serum + Fresh chicken serum
IBH, heated + Immune serum + Fresh chicken serum
[BDV-infected chorio-allantoic membrane

RBC Control

O OO = == OO O O

4) Fu B 2EL4d BDV 2% F AN £8% ¢ dd9 PCVS ESRe W3
3993 kg gHlolgle) Fu Ry ZW YA BDV #IF SNUR-18¢ HFn HFF

ANYEEZ BF §A99 £8 dste} oo PCV 8 ESRE &AM v 82 A% 244 H

15714 BHEE QoW (Fig. 1-6), PCVE JF 2-49 Afolol @43 283 28(P<0.01)

5-79 Abolel & SoA QA 2astsHP<0.05) NEHE A% EAth ESRS HF F
2-59 Atolo] §-94 UA(P<0.05) Zrbatsichrt 38 = A thFig. 1-7).
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HL titer (log,)
O = N W b 00 O N

NAA

- (@) [e4

1 i 4 3 L i 1 i i 1 1 |

1 3 5 7 12 20
Days of post inoculation

Fig. 1-6. Hemolysis titer (HL) of the pooled bursal homogenates after inoculation with
hv IBDV isolate SNU98-18. Thirty nine days old commercial cockerels were inoculated
and the bursae from 3 to 5 birds were pooled at each time point.

——— ESR—e— PCV

1 3 5 7 12 20
Days of post inoculation

Fig. 1-7. Packed cell volume (PCV) and erythrocyte sedimentation rate (ESR) of
commercial layer chickens after inoculation with hv IBDV isolate SNU98-18.
Significantly different from those of 1 day post inoculation : ' F P<0.05, # P<0.0L,
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5) 7494 IBDV U £eF9 b4 BaFge) 8% % 449 s v
4549 SPF Wolgld] YA L 2elsts IBDV strains® HET ¥ $347E 54T

A3 2HY9F SNUIT-507 SNU9S-60-L- HE 3-59 Abole] FHdAd HAiFd

Bursine-2 1 IBDLY Hlgto] $94 A &2 £8 9718 RUAHP<0.05) (Fig. 1-8).

—o— Bur-2 —=a— IBDL
10 —aA— 97-50 —v— 99-60

r##

8 - V\

| %\L/%

Days of post moculatlon

Fig. 1-8. Hemolysis (HL) titer of the bursal homogenate from SPF chickens after
inoculation at 28 days old with IBD vaccine strains (Bursine-2, IBDL) or hv IBDV
ifolates (97-50, 99-60). Significantly different from those of each group ", *; P<0.05, ”
; P<0.01.

HL titer (log,)
b

238 @A 2HHJon)(P<00D, HF F LUYAE FoA4 AA @& & BAFATEP
<005). ESR @ ©A A& 2 3-49 Abolo] MU HeaE T 79 A% 5o

A HAF HETHE FAA g AFol(P<005)E Bt Fig. 1-9).
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44 r —o— Bur-2 —a— |BDL
' b §7-50 —o— 99-60

40}
36|

32F

PCV

28+

24}

20+

Days of post inoculation

70 —o— Bur-2 —w— {BDL
—A— 97-50 —v-— 99-80

ESR
53

s
-
le]

L

Days of post incculation

Fig. 1-9. Packed cell volume (PCV), and erythrocyte sedimentation rate (ESR) of SPF
chickens after inoculation at 28 days old with IBD vaccine strains (Blgrs#me*Z, IBD&) or
hv IBDV isolates. Significantly different from those of each group ', 5 P<0.05, ~, ™
P<0.0L.

t}, RT-PCR ¥ nested PCRo| &% 7 Aw

D 2uE % waFe VP2 Wol¥ @r/1Ad R4ATS I 3U4 WeFe AT
o]
=

o}-¢-8t o] pathotype specific PCRE $83ty 2% 44T ©g 504
O

of guzgd o848 + A A
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Table 1-14. B 94 WolF Eo] Zgtoln] W AEA HlE

Forward primer (779-799) Reverse primer (963-946)

PRIMER ACA CTG TTC TCA GCT AAT ATC TTG TCA GTG CCG GCC GTT

90-11 S
SNUS1-108
SNU95-93

oFF  SNU97-50
SNU99-12 e e e e T
SNU99-103

D78 e o oty S G ~=- ~—- -T- -—C

WA= Lukert R e (T (et L S G A-- --- -TA --C
Bursine-2 R it Vit AR S R G A-- --- -TA --C

Zt. RFLP (Restriction fragment length polymorphism)el ¢]3t 7 A&

B IBDV SUEEFY Ul Argstn e 459 IBDV #WAlF 9 RT-nested
PCR &% A& de ATas 248 AN A5 Styldh BstNI A3 il sty 7
B EelFst BaFe] o) st (Fig. 1-10).

Lo,
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100 —-»
50 B

25 P

M 12345678910

L g Sewrt Sowes ’ g
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100
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w28 Fioupt

25 ®

Fig. 1-10. Restriction fragment length polymorphism patterns fragmented by Styl (A)
and BstNI (B) restriction enzymes. Lane M: molecular marker(25/100bp), lane I
Bursine-2, lane 2, D78 lane 3: S-706, lane 4: 2512, lane 5. SNU91-108 lane 6:
SNU99-19, lane 7: SNU99-46, lane 8 SNU99-77, lane 9: SNU99-103, lane 10:
SNU%9-122.
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A2 AFRGA FA4 AEddEY AgATES 9 ARN
N

1. IBDV 7 4¥d ¢ g #3539 344

IBDV oF9)¥a% SNU 911083 seed virus® 1/10Z 3 4std 17653 ¢l SPF @l A
Z§ v Uol7}h ojR4E AL Yol AL RAoH 46FH FelHE 100%
A& HAT (Table 2-1). IBDVY W3 ZAgA7 gl 5587 6589 24 3
of ¢ SPF B3 $YUsg uloly2g BAF WWoR HFF v 3337483%°] AXES E
o} SPF wo) ulsle] 253 e AFHL gt BR2gE wHo Aede A 2
A By ohel JAZAE BRHA o} g B 2FFAE BAFIUT (Table 2-1)

Table 2~1. Sensitivity of chickens of different age and breed to high-virulent field
isolate IBDV (SNU 91108)

% 47 A (%)
7 1/10 (10.0)
14 3/10 (30.0)
21 4/10 (40.0)
SPF
28 8/10 (80.0)
35 10/10 (100}
42 10/10 (100)
35 4/12 (33.3)
A ArgAN ,
42 14/29 (48.3)
vz ggh 31 0/12 (0.0

AIBDV AEA 23439 o5 IBDV] dig &A (ZAeld &) FA &
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2. §4 IBDV ZrdAIA 9] 45k

7} ok B8 IBDV g A e A&

ok9] B3 SNU 103058 HZF
Ao e 7d Fde

¢}

A A}

#3}
<3 SPF

Do) Al HAF A H Lo F
ANeoz BAsAT (Fig. 2-1).

ke

T

IBDV Isolate 1030 (Trial 1)

Fig. 2-1. Temperature and mortality of SPF chickens inoculated with
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36 MJ —t— \0—0—04+—~
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Days post-inoculation
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U okelde) 1BDV B ANA %
ofe] 2 IBDV SNU 98182
AAAA 23
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0e AzleE 4949 WiE
R e
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ke 94

1/ H g}

9
7

[e]
3T

29 59T A%
Holx 5tk L/Bel Afole

o2 EAdte B

o]
o1

L.
=

2 2 ArsA A (A1E 2) B/B ratios &
ZA2ET7 49 4209 AR e vl wd e gt & o2 7
AY%E EAY. S/B ratiod 7% e AL HES
9 49/ A A

By (Fig. 2-2).
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B/B, S/B ratio

Fig. 2-2. Bursa (B/B), spleen (S/B) and liver (L/B) weight (mg) to body :
weight (g) ratios in commercial brown layer chickens inoculated with
IBDV SNU 9818 (Trial 2)
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F.— B/B ratio —e— S/B ratio —aA— L/B ratio 1

—

Fig. 2-3. Changes of erythrocyte sedimentation rate (ESR) and packed
cell wlume (PCV) in 39 days old commercial brown layer chickens
inoculated with IBDV SNU 9818 (Trial 2)
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3. PCV 2 ESRe ¥

ok5)29 BDV BEAGA POVE 29 A Agel 27 FUAT AHE 2ol BRey
ESRE 79 2749 Alolo] #2438 A4s¥uirt 2857109 Atolo] FA8A #Hasted A
A Szow BAstE AFS BAFAT (Fig. 2-3). A2x0d(2003d)o = kw94 (n=20)
3 ZEA40=10022 FE&¢ SFPA el ZEANAZ, ¢EUAd IBDVE HIFE A
group¥} FHYA IBDVE HE% B groupdld HE & Z%]_EHTH 109 #8742 @4 PCV
2 ESRe #W3lE BT olw PCVE A% A groupoldE AF F 44%E 7U7A
FoAog 7AEE HAoH B groupe HE F TURE 9U7A HY4HeER #HaF
(P<0.05)& ¥ 4 AQtHFig. 2-4). ESRE A groupd 2S¢ A% F 493 5894 HE:H
B BlEste] foFdew Zr89n, B groupd A$ HFT F 597 6dA FelHem
71 (P05 T Ae & + UAHFig. 2-5).

O

1

—m— Low virulence
-—m—High virulence

32 -
28 3 ////‘ E//l
-~ " N
| - N ’ e

24

PCV

20

u v T 2 T T T T T T id T
CTL D2 D3 D4 D5 D8 D7 D8 09 DioC
Days postinoculation

Fig. 2-4. Packed cell volume (PCV) after inoculation with IBDV. The group inoculated
with low virulent IBDV (strain 9414) shows significantly decreased PCV from DPI-5 to
DPI-7. The group inoculated with high virulent IBDV (strain 1030) shows significantly
decreased PCV from DPI-7 to DPI-O. Each points represent mean of 5 chickens £ S.D.
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—u— Low virulence
50

~m--High virulence
40
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%
e 20 '1
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Days postinoculation

Fig. 2-5. Erythrocyte sedimentation rate (ESR) after inoculation with IBDV. ESR of
low virulent IBDV inoculated group significantly increased on DPI-4 and DPI-5. ESR of
high virulent high virulent IBDV inoculated group significantly increased on DPI-5 and
DPI-6. Each points represent mean of 5 birds =S.D.

4. IBD virus AF ¥ A9 W3

2003 A2z} HEAENA FHYA IBDVE ¥ A groupd FH 94 IBDVE #
Z% B groupd Hold HF F ojd A& 24k BD virus AR AT AL W
g AuEaz st A2 #HslE A group? B group EFAM HE F 14ARYEH F
7hatel 3dAY Huzg o) oA ANALT HlEsA IAEBHE A4S UEHUNS
A% F 1943 39474 Ad Aol FoHoR F/d YFH(P<005)E FUFAG
(Fig. 2-6).

Fig. 2-7¢ A1x JEAN DA A2 A7kA A2e] A9 3npa o] Wotzd 7
A Aewgtoltt, wpolglA HE F 1Y) #H&o] 416:0.1 ZoA 4200152 Fet
o7t As 92 FEEHTIL FAL 12407 B 416:024% 0 A 388:06E R 28%y T
AF A
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Fig. 2-6. Change of body temperature by inoculation with IBDV. From DPI-1 to DPI-3
body temperature of both group(inoculated with low virulent IBDV and high virulent

IBDV) is significantly

increased(P<0.05).

numbers are 20 for low and 10 for high virulent groups, respectively.
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Fig. 2-7. Characteristic change of body temperature of moribund chickens.
temperature of 3 moribund chickens significantly decreased before death.
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5. IBDV HZFA < WA 43

2003d =] AAF HEAHANE Y94 sl aE AT 2FAAM AT F 4IA
d 2ntg) 7t HAEG T AW LA velP2E 3FS 2FAAE AT F 57 Apelel 67
B7F HAbE T 2004450 AAS F dY AEAGeNE 682 2N 1A HTAY
AME vlolEl 2 HF F 2-59 Apole] 5utlsl HAbsA on, TERA HAE 22 HEA
ol e HF F 3-49 Aold 6uta 7t HArA 3del] AR AFAHANAM Hol HALE
N2VE oy 2oz AT wabstE e BT 2-3Y Alold] B& Fof ol A
g olFeE HASE A7 YA %% spiked mortality ¥44E YERHATHTable
2-2).

Table 2-2. Motality of chickens inoculated with IBD virus during 2003-2004

Age |virulence Days postinoculation (DPI) Mortalit
(week)| of IBDV | g 1 9 3 4 5 6 7 g | v (%
03.06.02- 7 Low 0 0 0 0 2 0 0 0 0 12/20(10)
0306321 7 | ggh |0 ol oo ol3]z]1]o0 |62000
04.06.01~ .
04.06.08 8 High 0 0 1 2 1 1 0 0 0 |5/10(50)
0407.26=1 g | migh |0 [0 |0 | 2|4 [0] 0|00 [6176

6. ¢F2o] IBDV HFA 9 BE& A= 9%
20049 13 HF AY A3} 4 E Fojo] & IBDV HEANHY dAEE Table
2-30 A wpe} Zo] YEhyh
Table 2-3. Mortality of the chickens infected with IBDV with drug treatment

DPI-0 | DPI-1 | DPI-2 | DPI-3 | DPI-4 | DPI-5 | DPI-6 | HA}&

Control 0 0 0 0 0 0 0 0/9

Virus 0 0 1 2 1 1 0 5/10
Vit.E+Sele

nium 0 0 2 4 0 0 0 6/10
Dexame-

| thasone 0 ) 0 0 1 0 0 0 1/10
S-methyl

thiourea 0 0 2 3 0 0 0 5/10

Aspirin 0 0 3 1 1 1 0 6/10
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dolef =& HEEA Fe control group (CTL)E 9vte] 5% AEdigoed, virusg F
T FE TS A ¥ Virus groupe 10v+2] 5 5ubelzb HAFS T Vitamin E9}
Seleniumg 43 288 100te] & 6utE]st #HAMSFE T, Aspiring 49 4ol FoFdh
IFE 109 F 6uhest HAL SMTE FEe 2F& 10w F 5vkelrh HARS T 2
#lth, Dexamethasoned #E 3 2EFL 10vtg 3 1vbglute] sAlatsich. olejdt 4l #HAL
T dholgla HEF F 29 34A b A A JEh AdEe A3, IBD vl #
2% AFYS 9 oM T go] dojdre Hell ugE F1 o d7dAM= IBDV
AFANA Aspirine] 8 HAF dAY mL@AAAN AFHE golv FAFAY
Vitamin E9} Selenium &3A A7 IBDV gAY Hab&o] Aws J&E vAEs A

dotrma Ph AF7A ATE ZAAEE ol vitamin EY selenium& Foll A
#3%& ™ serum superoxide dismutase levelo) Z7Fgthe Hazb glom(Tras B, et
al,, 2000), Colorectal cancer #x}o| Al 1829 vitamin EZ dietary supplementationd}$ <
W, T helper 1 cytokine productiong Z7INZ 24 WA7S L st Burt gt
(Malamberg et al.,, 2002). Japanese quails®l A& vitamin E 250 mg/kg of diet$} selenium
02 mg/kg of dietd] £%Fo=z Alge] Hrlsled F989¢ W heat stress-releated
depressiong #3¥ & driE I77} 910w (Sahin et al, 2002), Aspirin® vitamin E 300
mg/kg dietE FFHHEE d E. coli AN HAEo] dotdthes Bast Ith(Likoff
RO et al, 1981). 44 HLAZ ®ol 20l Ui aspirin® FolA 125 g/Le] $EZ
T Hol F48HE 9 A8FEA Tgdte A7A%7 QhBaert K & Backer
PD, 2002). IBDY 284 oA o]21 g vitamin E & selenium supplementation® aspirin
S AR #o HARgd oWd GFE nAENFT gotry] Y@ 01‘?1 A A E,
vitamin E 300 mg/kg of diet®}t selenium 0.2 mg/kg of diet®E IBDV d& dF9ARE F
A% 25X 109t F 6ute)st HAsGE, holda HE F aspiring 4ol Aol ¥
& aFAAE 10vte] F 6vtElst AAIGOZA, IBDE A% Abge Fdos A
EFEubgo] Ho AHAA AFAATRE A4 dBo] Y Aoz AZE oA Aspiring
F ol e vpelgawhe HF YA gz vlastd o] YolA ULe HUF
T AN, HAE gloiME Jolg HolA &gt

S-methylisothiourea(SMT)& A8 02 inducible NO synthase(NOS)%Hg& 9 A gk}
@A 3lem(Southan et al., 1995, Hallemeesch et al., 2002), SMT 10 mg/kgs AE84

ikt

old

A2

3 1
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< 9 endotoxin®] Y& VF NOF Lo ZF71&8 A4 A+ 23 (Kitaichi et al., 1999)
b vk B %% LPSE Boi @ w2 a SMTo| gate] vp$x9 AEE] Fr13)
Wuby Ha(Szabo et al, 199409} SMTell o8 Mga1¢] INOSS A7} sepsis A Efol A

acute renal failure®] WS WA g = A3FA T QlrhArkovits et al, 1996). olv] &

i

i

A olg e Afdse} Ayt AY Aol ostel IBDV HFANM F NO $E7F 3
FeSEE 4UT A T, AFAE IBDV ZE ostel 89 NO 57 e

Aol gl wAbet #¥o] 9% Aog A7, SMTE 53 NO 5% F7t9 dA7Z &
ol wAbge o d P vAe AJAE Yolryrh IBD HF ¥ 19 13 SMT 10
mg/kgd THUWR FALE 2§ HASL (0vtelF 5utel g, vlelgAE HE uxTH
Ztol7b giAl Yebdeh o1& E38ho], Yol SMT7F IBD wholgiz Ze] A &9 ¥

AbgEE W3l A 988 £ ¢ ¢l Aeg 448y
obale 189 dexamethasone 5o 18-S FA402 IBDY 9std Fo] dalste €<
A oA EWE & tumor necrosis

e ofs) aiAAE 493 Ha A

factor®} interleukin 5] cytokine ¥8]¢9 Z7F2 #H%3% WYwr$o] dojy shockeZ A}
g U e e dAst vlo]ldAE HEE 5 dexamethasoned Fojste] Wl
€& 9A%%e o, IBDY wHoz A AgEc] o¥A WY § YeAE dHEY
o} wlolH 2 HE 3 Y 2 mg/kegd dexamethasoned Fold ZFAAME 100k F 19t
wol HAtsle] 10vhe] F oubelsh wALE vholgla HF AT vlade] HAige] A
A i A& A

2004'd 14 HE4¥ A3 dexamethasoneo] IBDV HFA A HAMEE HaAZ
3 22 HF HHoME dexamethasoneo] 23 o #HANE 74 AHRE B
7] 918+ glucocorticoid receptor(GR) blocker?l RU-48691 213 dexamethasone®
A8l dexamethasone™ S Bodl 183 HAIE S vl@ete Bl npojEla HE F
59A7t2] 19 13] dexamethasone 2 mg/kgs Foi3 25L& 1708 F 3 niglx #HAs)
Aok 13 FEAYde I AuE RogFoid. agn, ® g AITAME
dexamethasoneS H%&7) 308 Ao 20 mg/kgd RU-486-9 HE8tol GRE blocking 3t
dexamethasone®] E#E Aors] B oA sgon), RU-486E A28 28 94 1798
T @ g x HAbarR] &skth o] A3 RU-4869 28] dexamethasone®] & #7h ¢33
AdE A Ahg-g Yebdnl o] A& RU-4867 dexamethasone®] &% A% &4, %29
371, "ol A9 RU-4869] &3 o RFo] B3l X ool ol AFelAe olgd &4

=

L O
ol
o
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Zol Adz H2HA £d Acz ARFo A, ool ¥ FAE F/HH AT BL
8 Aoz Azdn

~ Table 2-4. Mortality of IBDV-infected chicken at the seconf trial 2004

DPI-0 | DPI-1 | DPI-2 | DPI-3 | DPI-4 | DPI-5 | #AF&(%)
Control 0 0 0 0 0 0 0/10(0)
Virus 0 0 0 2 4 0 6/17(35)
Dexamethasone 0 0 0 0 0 0 0/17(0)
Dexamethasonet | g\ o | 0 | 0 | 0 | 0 | 0170
S-methyl-thiourea} 0 0 0 2 10 0 12/17(71)

23 A% Aol 14 4% o &3 ez ER SMTS xatd diE A%ds
et 134 APy 58 2L 50 mgke o SMTE IBDV HZAA Fostd, IBD
ol NO AR 9A7 g dAled Bdo) geAd 97 oAl & AHEIR
st gy, 234 Aol NE SMTE HEE 2gAE 170t F 12987 HAbsred,
177be] 2 6ubelsh #ARE wholels AE UETHUE HAgo ®& AFHE AU F
W 4Yd7E Fate SMTE HolA, 53 [BD 24 Yo} ABEHA7 G AR &
B9t 23 HEAF Ae Table 2-49) Aestgeh Virussh SMTE HFE TolA
HALE e BF HE F 383 48A0] Algs g

7. $EFol st IBDV HEA 9 AW

IBD virus 2 4% ¢ Wale AHury] 9atd 13 FFA YA
=19 13 g9 A 2AFgY AN gxEe A 2E aFAA welds AT
319389 3U7hA Aol ErEe] e AL gtk a8m, Aed L vius A
27 vitamin E & selenium %)%, SMT Ed3, Aspirin B FNAAE vtolzx HF &
2070 peak® Holw #AHE ZFE Yeon], dexamethasoned FAE TFAA
= wpoles AE T 3AATA Ao ZAHTIL 4LARY s 4L BT
2-8). Aspirin® %e1@ aFlME Ao Z7bt AnZE o)F 29Ad HelHd2E AT
¢ gzzd vastd AL 27 fedoz B dEd e Ae AN HFE
2-8), ol AL ZAAd oAl a7t Bl AP T AASE BaAANAE Rk

rr‘
:%
lo,
e
i)
(o3
__34;2
rlo

£
Mol
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IBDV Zgdl gd A9 F77F ®e wHAgd vXE 9% LotRrl sty live
chickens¢ moribund chickens AtololA H-&& vlastd & A3 £ Atoldle F3<Y
ZolE UetdlAl @ThFig. 2-9). @4, 122EH2E Aded T He Ao
A Vit-E9%} selenium TAHE FoI3 FoAME @%—?2";_375‘11—‘21 LT7t gRFET Wkl
H, BHHY NOZ4Y A A A, dexamethasoned] FoToAE utolHAHFFH FASHA &

) e U

UEbsith o] = dexamethasone®] #F&o] WelA sjEUA2 2435k corticosterone® & T

2/ A48E BAFT ok

44 —
1

43 - P
Q s/ N
5 v
o +
g 4
5 -
e T
>
3
oM 41+

40 T T 1 T T T T i

0 1 2 3 4 5 6
Day postinoculaiton

Fig. 2-8. Body temperature of chickens on each day postinoculation. Data are presented

as mean * SEM of each group (n=3-10).
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(n=33) (n=8) (n=30) (n=11)

Fig. 2-9. Body temperature of live and moribund chickens on day 2 and day 3
postinoculation (DPI). There was no significant difference between live and
moribund chickens,

8. FEFA9 IBDV #gAdM e dF NO &

2004 12 JEAGAA Ao A oA NO v5& FAstdoh AzdAe
A dz2de AT ZE 2FAA velEa HF F HF NO 5571 HF F 1dAF
B 27kl AMaete] 2d 3 394 o] peakE olF F 4UAYE A FAFELRE IRF
At (Fig. 2-10). Peake] =98-S el NO %¥ Virus ZFNA 81.70 + 1011 uME
vpol gl HE Ao wlsto] 3288 Frlsigioen, 7k AEE Vit E & selenium® 59
S 2FAA A Em (12354+30.11 uM, HE 49 4969), Dexamethasoned Fol ¢

M 7 S grh60.84£10.93 1M, HEF A 273w) &, SMTE 59 dFdAs

7572 + 2606 nME HF A Wzt 3.06M FUFERA L, aspiring Fol¥ AFoME
80.20 + 2420 UM FF A3 s 3640 FIhshATh Peako] LeaG & FF NO

FE dexamethasoned Fold FolA 6084 £ 1093 pMy} SMTE 5o 2FA
7572 = 2606 WMEHX o2 2§23 vlas v £X8 Jegey, virus 1§73 W
stled el o)y Bolx Ydth Dexamethasone®l 7%+ iNOSQ ZA %t of
g SE7HAE 9APrE Bast itk (Shinoda et al, 2003). ol Ad ARA,
dexamethasone$ F4 3 “1EoA 9 g2 NO ¥E7F /1% woun SMTE 598 159
NO $#=EGE v ved AL ol oEe 544 o Aoz FHHon,

.
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IBD wHo] o3 €% NO9 Z7h7F 949 Aldgsd ojugh #do] glexd o7& 4y
By] §skel A3 g o go] wAE DPI-39E vEoR A DPI-2d AATE €
95 NO¥%E DPI-3%d| Ale A4 (Moribund)9h Aobold 7AHZ FRse] v malel
1 gkeh(Fig. 2-11). Moribund groupel A el NO %9 #H##& Live groupf el NO 5%
o FEAEY 268y wA degon foroean o7k AUTHP<0.05). EI, virus
group ol 4 = live$} moribund chickens AteldlA NO ¥ 5 & wlustd & 23 HF 24
7 397 HAE gelME EF NO $E9 Holg #23Y & e HF 443 54
Ao HALE geliE HAZAY AHAN NO 3570 748 e AEE 22 5+ 3l
AH(Fig. 2-12). A HA9 AHAA 21g Zo] F NO T/t W] S/ Ane
RE %9 NO 559 F7h7k g9 dabe] & g9lez H8T Ao A4 5 Yo
o]R& dexamethasone® INOSE IAlstE E3E 7hAxn 2™, dexamethasones F
5

d 2FAG BF NO FEIL MY A dehd AANE 38 5 9
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Day postinoculation

Fig. 2-10. Plasma nitric oxide concentration on each day postinoculation. Data are
presented as mean * SEM of each group (n=3-10).
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Fig. 2-11. Plasma nitric oxide concentration in live and moribund chickens on DPI-2.
Nitric oxide concentration concentration in moribund group is significantly
higher than live group (¥, p<0.05 by t-TEST).
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Fig. 2-12. Comparison of NO concentration between live and moribund chickens within
the group of virus inoculation without drug treatment.
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9. IBDV HE 49 ¥F corticosterone &%

12 3% 4o g9 HAES A3 F59Y dexamethasone Folu ¥ F4 di=
Z(CTL), rlolel & HFET(Virus)el e 8% corticosteroned] FE& &4l B thFig.
13), BolglAa2 HEF 2FME HE £ 198H 3971A EF corticosterone level®]
Z7v8kel 9Tt Corticosterone®] Z7He AE £ 2d# 9] peakE ol ¥ 3 #ade ¥4E
et} 49 olF ol A4 $£FoR "ol PeakE olF HE F 2UA9 wpojed s A
Z M corticosterone % FiEE AN gzFd Hste] 174 stE gted, FAH
Jd fode UehdA @stth Dexamethasoned Foi8 28ME ¥F corticosteroned
FE7L ubolE s AE T 1UAAE #aETI 19 o) Fd) FUhshe 38 o]Fe) TA Za
st 3 YUt o2d £7] 8% corticosteroned] #AE dexamethasone] F
2 98t WAl corticosteroned] 47} negative feedback A& F3 #2HAA R
d9lel Qg Az AT} o)F 19N 3UAA thA] Frhshe A4S VERAE, A
A dzFEgE Be $X2 Ueyth Dexamethasone Tl HF 1934 2479
corticosterone FEE A4 BRI vl FHezE ¥gd FAsATHp<0.05). ]2
B ZFAME ZUFol 2EdA2EZ F45 e ANSR-HeFA-FANE S (HPA

axis)& SARAZNES RAFE 49Y Aot

2500
—m— CTL
2000 4 e Virus
* R —e&— Dexa

1500 . e R
T

1000 /E\

K P A*—E/i
1 \\;;;a

T 4 T T T T T 1
0 1 2 3 4 5 6

Day postinoculation

Corticosterone (ng/dL)

Fig. 2-13. Plasma corticosterone concentration on each day postinoculation. Data are
presented as mean = SEM of each group (*, p<0.05 vs CTL by t-TEST).
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10. 9S54 IBDV AEAY AFuH Fde T4 (Bursa/Body weight ratio)?|

4YE 8 5y AEsE @9 bursa/body weight ratio® FAAUA FaE 2

G He g AoE PHY 922 F940E Bl E HelA Bk Asprin FAF

S A NPT bursad] YHo] BAFHYP e, &3] ©f 43 dexamethasoneF AT
7S npolg 2Byl olUet GERAE bursa® HFAFE F&ol 7] WEelFd gAKNH

~
o
1

~
a
A

o

=)
L

Bursa/Body Ratio

Bursa/Body Ratio

0.5

o
@

=3
o

Fig. 2-14. Bursa/Body weight ratio of survived (left) and dead chickens (right) of
each treatment groups. (¥, p<0.05 by t-test).

11. 8¢, 2& ¢ 4%

7h & ¢

1) A=dzeA IBDV(SNU 91108%)8 1-65% 9] SPF g HZd uk volrt ofds
g AN YolAE 4EE ngdoed 4-658 9 FelAE 100% AHES Bt

2) Z9A L HAFRA IBDV(OF| £2)F)72% SPF #old 79§ 2-4%e) AFAHY o
AR7E e ol Fol= AL glodh

3y A Wik 749 F 2-3de A1 1.25-15CTHA F/HET Ao R I EEE 73

£ 2k auu, dAE 29 29 F7) A Aol 43 gaHE ATl UNTh

4) Bursa/Body weight ratio: ¢k¢]&2e IBDV SNU 9818& 7gAzl @A ArdA
B/B ratior 7Y 3UdAZAA FHEA zasdrt 7249 4-20d AR A2 4esA)
A&Aog thste 24%E Ry IBDV #9% A& SPF #9 B/B ratio® HAH2
BEFRY FodAqA Fokh

ofk

x

ql_
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5 PCVS ESR: 24 5-74 Atelel PCVE #4sta ESR2 $7hste Z&2 HAlow
9-100) = Ao 2 FEY

6) okgol IBDV ZgAY AEed wXE 9% 2Ad 439 FE7HH
dexamethasoned IBDV Z+dA g #HALE aadoz wi= A&o] oy, aspirin, Vit-E
9} selenium@Al, S-methylthiourea (10 mg/kg) & HALE ZFolx EaAdh 53], NOS 4
AR S-methylthiourea® 50 mg/kg® T8 Aol HALEo] wolg 2wt £ 7
9] Tz gt

7) }Eo] IBDV #EAY AL mAe 93 FgAfTAA BDV ZEAY AL
192 Frtsted, 28R 713 5% o)F gastd 3-6YAcdE dE2TEG Ha R
A FAFHGF AEE Fo] Z$ 6dAoE FRYURT FELR FRAWUL HF 2UA
o Hee DBV ©EFAEI S-methylthiourea(10 mg/kg) 9T 433TolAon
dexamethaasone £9F (F 42.7C)%F aspirin 9T Vit-E+selenium F (% 425 T)
M= 056 - 1 T 2HF RoepAe #H3¢E B

8) <Zo] IBDV #Z¥AY €% NOsZol A& 93 IBDV #gAe &% NOv =<
2 3gAd HI(B0 pM)o] £ o] F 5o FAYURT FEGO MR JHEH
79 344 FE= aspirin 973 S-methylthiourea (10 mg/kg) F97 (60 uM), 2
I dexamethasone £F(50 uM)ol A Yolx & A&&E Bl 12y, Vit-E+selenium
AT = BDVEEFATAMETL EF NO7 o #EH90 uM).
9) <Eo] IBDV gAY ¥F  corticosteroned FEA uXe 9% T
corticosterone®] ¥E& IBDV Zd 3 A& [-39d 719507t 4dAele AL E 3
5 G4E Boln, g% 1-299) dexamethasoneF w9 EF corticosterone =T

THERETY FRETD Eio

S R«

o3&

IBDV ZgA e &4 septic shock® FAbatthz el gich whebA], wpolei2
of g% ga¥e 3T z+F cytokined] EH|7F FIhE I, o2 NO9 Al F7hd
He & ofAAY. W, IBDV gAY WE7se A= wolgart HAAMEBHET,
THEZF GANE)E &7 gEog dAXT 9 th(Sharma et al, 2000, van den
berg, 2000). 23, d4H ez #EAY g Fists AFAHA ddo] FAMA= A
HE ol glA @t
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2 ATy NguAdd HAe APyl 4o dasyd A W o
7o o2 HAY APAY 9o B +E gvn A€ AL #FEF 2¢
5o 396 Huzd Tge HAAAdE Pade AFE Ao, ofxIAFTAY
Vit-E9} selenium@ Al F62 0] Boln ASox A& Wes} ies, A &
249 AL vas A WA B3 Fopde Fo AL e Aolrt g7l Wl
d79 AIFE IBDVZEez A% HAd AAHA AUL septic shock
syndrome®] & QAIEIT §lth I ©)4E septic shock syndromedl F& ¥FAEL NO
w5 Z7hek AL ABAol 7] wWEolth &, septic shock o A®el &ol&
dexamethasomned £43lg9e o €% NOEEY #29 Z717F E39 ™, dexamethasone
& =as FAE sAgo] 0o 7%ty WEolt &, 2EF 497 59¢ V¥R o
od 2 i Aol B PEEEE w TS W Hobde Fe ¥F NOFTEN
$k7] W&ol |
2 doEe 2942 &3] 829 AFd 2olE dexamethasoneo] IBDV 2
GAY HAES FAARS T A REAFe)A FAs A glucocorticoid TEHE
AgstE RU4SSCE RAXNG 249 dexamethasone® HAMES miXE #HE&L WIHHA
orotth. wakA glucocorticoid ££#7F obd & A& 5AE o o I HE
& A43 RU 4869 ¥/t AR AER o et $744¢ 2AF Fo wger & 20|

dlo
K

o

l

Hi

=

IBDV g AAE volglae] og AMEY &Yoo ﬂ‘}O% Hg7l5o] o
Aol glgel ¥ A Atk FHFAE £ dFdME IBDV FEAAM 239
corticosterone®] % NO9 Z7}9} A2Z7tel 799 FAG $Ho= 17}519&‘4. gt
W02 corticosterone® HWEWSS A7) W, o]= IBDV ZEANA #RHe 9
759 A7}t 7h¢d URE corticosterones] oste] vEhg & GAES Atk ol df
st e F7HA A A7 a3t

IBDVZ S Aol dexamethasonee $¥ A3 #A add oz didRen, &
dA S WA BF NOFES Z7th Aol 3lth dexamethasoneo] HEF e A&
o ol FoF HEolw E NOZ AP ¥HUF WP wHo] Y& LAY 9,
IBDV #@A9 sate A4 9L vpojgla Yo Adte] e septic shock
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syndrome2. 2 #addct, & d+9 Zie IBDV
syl At A =ge] & Reldh
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Al 3 A

dEA: ddA4 Y A Az BAY AL

1. Z3A02 FeNol $5¢ Gy A

IBD gwidel wgaAlAee] i3t dF2E Fowl pox virus, herpesvirus of turkey, Fowl
adenovirus, Yeast, Baculovirus® Semliki forest virusE o]-43 d7E 7t ey & €
T A& Baculovirus systemg ¢] &3 d3E FPstA.
IBDVE HY9A4d wal o2 7hx) pathotype L EH5H = b ofgie} Zo] 47§19 pathotype
J W3 FL& Mzt VP2 © VP2-VP4-VP3(segment A)E FFHdte] AxF A
Frguds W4 HAE stuA g

- Very virulent field isolate (Sj&25): 1030, SH92

- Intermediate plus vaccine strain: Cevac IBD

- Intermediate vaccine strain' Bursine-2

- Attenuated vaccine strain: Bur-706
2. RT-PCR& o] &3 4Ax % 92 g/144 34

7}. RT-PCRE o] &% VP28 SegAd &

RT-PCRE 4479 ZEL double stranded RNAoEHA A3 ogl o] Ut ol
$AxE Q9 PCRY o8 ZEmE A2nd v$ 47 g e AFFest i
Primer®] %&¢ RNA 2y 2 2y Eq w2 RNAY AA % RT-PCR £3%H
of A AJ7He 223890, Tag polymerased] 7ol wet RT-PCRY AFd: A 2
gtk Zolz} 1540 bpel VP29 A $- wWA1%<l Blen, Bur706, Bursine plus, Bursine2 %
Cevace] VP2& R% 2EZ3¢m A4 FWEeF SHO2 2 103079 VP2E 3%
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Aot (Fig. 3-2). 2y Zol7} 3148bpel SegA(VP2-VP4-VP3)¢l 7% Bursine?,

Cevac, SHO2 7} 3F 913 10309 2% o)% 8 3EHU0 (Fig. 3-3),

M1 2 3 4 5 M©6 7

Fig. 3-2. Amplification of VP2 from IBDV vaccine strains and field isolates.

Lanes M, lkbp DNA marker; 1, Blen; 2, Bur~706; 3, Bursine plus; 4. Bursine 2;
5, Cevac; 6, SH-92; 7, 1030.

Fig. 3-3. Amplification of IBDV segA DNA fragment from IBDV vaccine strains

and field isolates. Lanes M, lkbp DNA marker; 1, SH-92; 2, 1030; 3, Blen; 4,
Bur-706; 5, Bursine plus; 6, Bursine 2; 7, Cevac.

. IBDV SH/92 strain VP2 9+ SegA -§A4 A @ olu]zAbe) 7] A 2
T

5 AolM Z7te] DNAE gel
&g VP2RHAY Ae AgEL=

e
Su

ZZ 5 Z47rY FHAE 1% agarose gelo)A #7149

extraction kit (Qiagen)E Al&3ste F% s%tTh
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A8 8 F pBluescripll vectord] F2384 5 ZE4 SegAvAate] ¢ pCR2.1~-TOPO

ol

AHF-E ATEAQ EeoRl digestiond] 3] Atz Awd z4zhe] 204 plasmid
DNAE miniprep kit (Qiagen)® 23 I @71 9< A4 doiA

oAl AgS DNASISE B3ttt VP2s} SegAd E71ME E o=t MEE Fig.
3-4A% Fig. 3—4Bo]l YEATE  EG U EeF SHI2% WAIFAd Bur?06,
Bursine—=2 2 Cevacd VP29 ®7|A g5} ofnlicit ME& wlwstich (fig. 3-5A & B).
) BgF SH92¢F WAIFQ Bur706, Bursine-2 % Cevacd] VP29 @7|MEFAMEL
7tz 96.5, 96.1-% 96.4%2 )¢ EA et FEEF SHI29 ofvlmAMde &
AL Bur706, Bursine—2 2 Cevac®] VP2olwxit A dxt Z+zt 97.2, 96.6 X 97.2% %

FE S B
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ATATGGTACC AAACGATCGCAGCG
5" ATG ACA AAC CTG CAA GAT CAA ACC CAA CAG ATT GTT CCG TTC ATA CGG AGC CTT CTG ATG 60
M T N L Q D Q T Q@ Q I v P F I R 8§ L L M
CCA ACA ACC GGA CCG GCG TCC ATT CCG GAC GAC ACC CTA GAG AAG CAC ACT CTC AGG TCA 120
P T T G P A S 1 P b D T L E K I T L R S
GAG ACC TCG ACC TAC AAT TTG ACT GTG GGG GAC ACA GGG TCA GGG CTA ATT GTC TTT TTC 180
E T S T Y N L T V G b T G S G L 1 v F F
CCT GGT TTC CCT GGC TCA ATT GTG GGT GCT CAC TAC ACA CTG CAG AGC AAT GGG AAC TAC 240
P G F P G S I v G A H Y T L Q@ S N G N Y
AAG TTC GAT CAG ATG CTC CTG ACT GCC CAG AAC CTA CCG GCC AGC TAC AAC TAC TGC AGG 300
K F D @ M L L T A Q N L P A S Y N Y C R
CTA GTG AGT CGG AGT CTC ACA GTG AGG TCA AGC ACA CTC CCT GGT GGC GTT TAT GCA CTA 360
L v 8§ R § L T ¥ R $ s T L P G G V Y A L
AAT GGC ACC ATA AAC GCC GTG ACC TTC CAA GGA AGC CTG AGT GAA CTG ACA GAT GTT AGC 420
N G T 1 N A V T F Q G s L § E L T D V S
TAC AAT GGG TTG ATG TCT GCA ACA GCC AAC ATC AAC GAC AAA ATC GGG AAC GTC CTA GTA 480
Yy N G L M S A T A N 1 N D K I G N VvV L V
GGG GAA GGG GTA ACC GTC CTC AGC TTA CCC ACA TCA TAT GAT CTT GGG TAT GTG AGA CTC 540
¢ E ¢ v T v L § L P. T S Yy b L G Y V R L
GGT GAC CCC ATT CCC GCT ATA GGG CTC GAC CCA AAA ATG GTA GCA ACA TGT GAC AGC AGT 600
G D P I P A I G L b p K M VvV A T C D S S
GAC AGG CCC AGA GTT TAC ACC ATA ACT GCA GCC GAT GAT TAC CAA TTC TCA TCA CAG TAC 660
D R P R V Y T 1 T A A D D Y Q F § § Q Y
CAA GCA GGT GGA GTA ACA ATC ACA CTG TTC TCA GCT AAT ATC GAT GCC ATC ACA AGC CTC 720
Q A G G V T 1 T L F S A N I D A I T § L
AGC ATC GGG GGA GAA CTC GTG TTT CAA ACA AGC GTC CAA GGC CTT ATA CTG GGT GCT ACC 780

S 1 G G E L VvV F Q T s VvV Q G L 1 L G A T

ATC TAC CTT ATA GGC TTT GAT GGG ACT GCG GTA ATC ACC AGA GCT GTG GCC GCA AAC AAT 840
I Y L I G F D G T A VvV I T R A V A A N N

GGG CTA ACG GCC GGC ACT GAC AAC CTT ATG CCA TTC AAT ATT GTG ATT CCA ACC AGC GAG 900
G L T A G T D N L M P F N 1 ¥V 1 P T § E

ATA ACC CAG CCA ATC ACA TCC ATC AAA CTG GAG ATA GTG ACC TCC AAA AGT GGT GGT CAG 90
I T Q P I T & 1 K L E 1 v T S8 K & G G Q

GCG GGG GAT CAG ATG TCA TGG TCA GCA AGT GGG AGC CTA GCA GTG ACG ATC CAC GGT GGC 1020
A G D Q M S$ W § A S G S L AV T 1 0 G G

AAC TAT CCA GGG GCC CTC CGT CCC GTC ACA CTA GTA GCC TAC GAA AGA GTG GCA ACA GGA 1080
N Y P G A L R PV T L V A Y £ R V A T G

TCT GTC GTT ACG GTC GCC GGG GTG AGC AAC TTC GAG CTG ATC CCA AAT CCT GAA CTA GCA 1140
s v v T vV A G V S N F E L 1 p N P E L A

AAG AAC CTG GTC ACA GAA TAT GGC CGA TTT GAC CCA GGA GCC ATG AAC TAC ACA AAA TTG 1200
K N L v T™ E Y G R F D P G A M N Y T K L

ATA CTG AGT GAG AGG GAC CGT CTT GGC ATC AAG ACC GTC TGG CCA ACA AGG GAG TAC ACT 1260
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! L $ E R D R L G I K T V WP T R E Y T
GAC TTT CGC GAG TAC TTC ATG GAG GTG GCC GAC CTC AAC TCT CCC CTG AAG ATT GCA GGA 1320
D F R E Y F M E V A DL N S8 P L K I A G
GCA TTT GGC TTC AAA GAC ATA ATC CGG GCC CTA AGG AGG ATA GCT GTG CCG GTG GTC TCT 1380
A F G F K DI I B A L R R I A V P V V 5
ACA CTG TTC CCA CCC GCC GCT CCC CTA GCC CAT GCA ATT GGG GAA GGT GTA GAC TAC CTG 1440
T L F P P A A P L A H A I G BE G V D Y L
CTG GGC GAT GAG GCA CAG GCT GCT TCA GGA ACT GCT CGA GCC GCG TCA GGA AAA GCA AGC 1500
L G D E A Q A A S G T A R A A S G K A S
GCA TGAGAATTCAGT C 3
A *

Fig. 3-4A. The nucleotide and the deduced amino acid sequences of VP2 genes of

Korean isolate IBDV SH/92.
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5' ATG ACA AAC CTG CAA GAT CAA ACC CAA CAG ATT GTT CCG TTC ATA CGG AGC CTT CTG ATG 60

M T N L @ D @ T @ © I v p F I R s L L M
CCA ACA ACC GGA CCG GCG TCC ATT CCG GAC GAC ACC CTA GAG AAG CAC ACT CTC AGG TCA 120
P T T G P A S 1 P DD T L E K H T L R 8
GAG ACC TCG ACC TAC AAT TTG ACT GTG GGG GAC ACA GGG TCA GGG CTA ATT GTC TTT TTC 180
E T s T Y ~N 1 TV 66D TG S G L I V F F
CCT GGT TTC CCT GGC TCA ATT GTG GGT GCT CAC TAC ACA CTG CAG AGC AAT GGG AAC TAC 240
P G F P G S I VvV G A 4 Y T L Q@ § N G N Y
AAG TTC GAT CAG ATG CTC CTG ACT GCC CAG AAC CTA CCG GCC AGC TAC AAC TAC TGC AGG 300
K F p @ M L L T A Q N L P A S Y N Y C R
CTA GTG AGT CGG AGT CTC ACA GTG AGG TCA AGC ACA CTC CCT GGT GGC GTT TAT GCA CTA 360
L Vv s R S L T VYV R $§ s T L P G G V Y A L
AAT GGC ACC ATA AAC GCC GTG ACC TTC CAA GGA AGC CTG AGT GAA CTG ACA GAT GTT AGC 420
NG T I NA V T F Q G 8 L S8 E L T D V 8§
TAC AAT GGG TTG ATG TCT GCA ACA GCC AAC ATC AAC GAC AAA ATC GGG AAC GTC CTA GTA 480
Yy N 6 L M S A T A NTI NODJIKTI G NV LV
GGG GAA GGG GTA ACC GTC CTC AGC TTA CCC ACA TCA TAT GAT CTT GGG TAT GTG AGA CTC 540
¢ E G vV T V L §$ L P T S Y D L G Y V R L
GGT GAC CCC ATT CCC GCT ATA GGG CTC GAC CCA AAA ATG GTA GCA ACA TGT GAC AGC AGT 600
G p p I P A I G L D P KM VY A T C D S S
GAC AGG CCC AGA GTT TAC ACC ATA ACT GCA GCC GAT GAT TAC CAA TTC TCA TCA CAG TAC 660
D R P R V Y T I T A A DD Y Q@ F S S Q Y
CAA GCA GGT GGA GTA ACA ATC ACA CTG TTC TCA GCT AAT ATC GAT GCC ATC ACA AGC CTC 720
O A G G V T 1! T L F S A N I D A I T S L
AGC ATC GGG GGA GAA CTC GTG TTT CAA ACA AGC GTC CAA GGC CTT ATA CTG GGT GCT ACC 780
s 1 ¢ 6 E L V F @ T s vV @ G L I L G A T
ATC TAC CTT ATA GGC TTT GAT GGG ACT GCG GTA ATC ACC AGA GCT GTG GCC GCA AAC AAT 840
i vy L1 66 F® D G T A VvV I T R A V A A NN
GGG CTA ACG GCC GGC ACT GAC AAC CTT ATG CCA TTC AAT ATT GTG ATT CCA ACC AGC GAG 900
G L T AG T D N1 MP F N I V I P T § E
ATA ACC CAG CCA ATC ACA TCC ATC AAA CTG GAG ATA GTG ACC TCC AAA AGT GGT GGT CAG 90
{1 T @ P 1 T $ I K L E I vV T S K S G G Q
GCG GGG GAT CAG ATG TCA TGG TCA GCA AGT GGG AGC CTA GCA GTG ACG ATC CAC GGT GGC 1020
A G D Q M S W S A S G S L A V T I H G G
AAC TAT CCA GGG GCC CTC CGT CCC GTC ACA CTA GTA GCC TAC GAA AGA GTG GCA ACA GGA 1080
N Y P G A L R PV T L V A Y E R V A T G
TCT GTC GTT ACG GTC GCC GGG GTG AGC AAC TTC GAG CTG ATC CCA AAT CCT GAA CTA GCA 1140
s v v T VvV A G V S N F E L I P N P E L A
AAG AAC CTG GTC ACA GAA TAT GGC CGA TTT GAC CCA GGA GCC ATG AAC TAC ACA AAA TTG 1200
K N L VvV T E Y G R F D P G A M N Y T K L
ATA CTG AGT GAG AGG GAC CGT CTT GGC ATC AAG ACC GTC TGG CCA ACA AGG GAG TAC ACT 1260
! L s E R D R L G I K T vV wW©P T R E Y T
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GAC TTT CGC GAG TAC TTC ATG GAG GTG GCC GAC CTC AAC TCT CCC CTG AAG ATT GCA GGA 1320
P F R E Y F M E VvV A D L N § P L K 1 A G
GCA TTT GGC TTC AAA GAC ATA ATC CGG GCC CTA AGG AGG ATA GCT GTG CCG GTG GTC TCT 1380
A F G F K D 1 1 R A L R R 1 A Vv Pp V ¥V §
ACA CTG TTC CCA CCC GCC GCT CCC CTA GCC CAT GCA ATT GGG GAA GGT GTA GAC TAC CTG 1440
T L F P P A A P L A H A I G E G vV D Y L
CTG GGC GAT GAG GCA CAG GCT GCT TCA GGA ACT GCT CGA GCC GCG TCA GGA AAA GCA AGC 1500
L G D E A Q A A S5 G T A R A A $§ G K A S
GCT_GCC_TCA GGC CGC ATA AGG CAG CTA ACT CTC GCC GCC GAC AAG GGG TAC GAG GTA GTC 1560
A A S G R I R Q L T L A A D X G Y E V V
GCG AAT CTG TTT CAG GTG CCC CAG AAT CCT GTA GTC GAC GGG ATT CTC GCT TCA CCT GGG 1620
A N L F @ V P Q N P V VvV D G I L A S P G
ATA CTC CGC GGT GCA CAC AAC CTC GAC TGC GTG TTG AGA GAG GGT GCC ACG CTA TTC CCT 1680
I L R G A H N L D C V L R E G A T L F P
GTG GTC ATC ACG ACA GTG GAA GAT GCC ATG ACA CCC AAA GCA CTG AAC AGC AAA ATG TTT 1740
vV v 1 T T Vv E D A M T P K A L N s K M T
GCT GTC ATT GAA GGC GTG CGA GAA GAT CTC CAA CCT CCA TCT CAA AGA GGA TCC TTC ATA 1800
AV 1 E G V R E D L Q@ P P § Q R G § F I
AGA ACT CTC TCC GGA CAT AGA GTC TAT GGA TAT GCT CCA GAT GGG GTA CTT CCA CTG GAG 1860
R T L $ G H R V Y G Y A P D G V L P L E
ACT GGG AGA GAT TAC ACC GTG GTC CCA ATA GAT GAT GTC TGG GAC GAC AGC ATT ATG CTG 1920
T G R D Y T Vv V P I P D vV W D D S I M L
TCC AAA GAC CCC ATA CCT CCT ATT GTG GGA AAC AGC GGA AAC CTA GCC ATA GCT YAC ATG 1980
S K D P I P P 1 v G N S8 G N L A I A X M
GAT GTT TTT VGA CCA AAA GTC CCT ATC CAT GTG GCC ATG ACG GGG GCC CTC AAC GCC TAT 2040
p v Fr X P K V P I H V A M T G A L N A Y
GGC GAG ATT GAG AAC GTG AGC TTT AGA AGC ACC AAG CTC GCC ACT GCA CAC CGA CTT GGC 2100
G E 1 E N VvV § F R $ T K L A T A H R L G
CTC AAG TTG GCT GGT CCC GGT GCA TTT GAC GTG AAC ACC GGG TCC AAC TGG GCG ACG TTT 2160
L K L A G P G A F D V N T G S N W A T F
ATC AAA CGT TTT CCT CAC AAT CCA CGC GAC TGG GAC AGG CTC CCT TAC CTC AAC CTT CCA 2220
1 K R F P H N P R D W D R L P Y L N L P
TAC CTT CCA CCC AAT GCA GGA CGC CAG TAC GAC CTG GCC ATG GCC GCT TCA GAG TTC AAA 2280
Yy L P P N A G R Q Y D L A M A A § E F K
GGG ACC CCC GAA CTC GAG AGC GCC GTC AGA GCC ATG GAA GCA GCA GCC AAC GTG GAC CCA 2340
G T P E L E $ A V R A ME A A A N V D F
CTG TTC CAA TCC GCG CTC AGC GTG TTC ATG TGG CTG GAA GAG AAT GGG ATT GTG ACT GAT 2400
L F @ § A L 8§ VvV F M W L E E N G 1 v T D
ATG GCC AAC TTC GCA CTC AGC GAC CCG AAC GCC CAT CGG ATG CGC AAT TTT CTC GCA AAC 2460
M A N F A L $ D P N A H R M R N F L A N
GCA CCA CAA GCA GGC AGC AAG TCG CAA AGA GCC AAG TAC GGG ACA GCA GGC TAC GGA GTG 2520
A P Q A G S K $ @ R A K Y G T A G Y G V
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GAG GCC CGG GGC CCC ACT CCA GAA GAA GCA CAG AGG GAA AAA GAC ACA CGG ATC TCA AAG
E A R G P T P E E A Q@ R E K D T R I s K
AAG ATG GAG ACC ATG GGC ATC TAC TTT GCA ACA CCA GAA TGG GTA GCA CTC AAT GGA CAC
K M £ T M G 1 Y F A T P E w VvV A L N G I
CGG GGG CCA AGC CCC GGC CAG CTA AAG TAC TGG CAG AAC ACA CGA GAA ATA CCT GAT CCA
R G P 8§ P G Q L K Y W Q N T R E 1 p D P
AAC GAG GAC TAC CTA GAC TAC GTG CAT GCA GAG AAG AGC CGG TTG GCA TCA GAA GAA CAA
N E D Y L D Y V H A E K § R L A S E E Q

ATC CTA AGG GCA GCT ACG TCG ATC TAC GGG GCT CCA GGA CAG GCA GAG CCA CCC CAG GCC

1 L R A A T S I Y G A P G Q@ A E P P Q A
TTC ATA GAC GAA GTC GCC AAA GTC TAT GAA ATC AAC CAT GGG CGT GGC CCC AAC CAA GAA
F I b E VvV A X V Y E 1 XN H G R G P N Q E

CAG ATG AAA GAT CTG CCC TTG ACT GCG ATG GAG ATG AAG CAT CGC AAT CCC AGG CGG GCT
@ M XK D L P L T A M E M K H R N P R R A
CCA CCA AAG CCC AAG CCA AAA CCC AAT GTT CCA ACA CAG AGA CCC CCT GGT CGG CTG GGC
P P K P K P K P N V P T Q R P P G R L G
CGC TGG ATC AGG GCT GTC TCT GAT GAG GAC CTT GAG TGA ¥
R W I R A V S D E D L E *

2580

2640

2700

2760

2820

2880

2940

3000

Fig. 3-4 (B) . The nucleotide and the deduced amino acid sequences of SegA of Korean

isolate IBDV SH/92.
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SHO2 ATGACAAACCTGCAAGATCAAACCCAACAGATTGTTCCGTTCATACGGAGCCTTCTGATG
UL 08 L e
bursine-2 ............ A
CEVAC ... ... ...... i

SHOZ CCAACAACCGGACCGGCGTCCATTCCGGACGACACCCTAGAGAAGCACACTCTCAGGTCA

bur706 L G,
bUrSIne=—2 ... G,
CEVAC e G

SH92 GAGACCTCGACCTACAATTTGACTGTGGGGGACACAGGGTCAGGGCTAATTGICTITTIC
BUE TG L e
bursine~2
CEVAC

............................................................

------------------------------------------------------------

SHO2 CCTGGTTTCCCTGGCTCAATTGTGGGTGCTCACTACACACTGCAGAGCAATGGGAACTAC

bur706 ..., A €
bursine-2 ... .. S A U
CEVAC ..., S U

SHO2 AAGTTCGATCAGATGCTCCTGACTGCCCAGAACCTACCGGCCAGCTACAACTACTGCAGG

bUr706 T o
bursine-2 .. ... T
CEVAC T
SHO2 CTAGTGAGTCGGAGTCTCACAGTGAGGTCAAGCACACTCCCTGGTGGCGTTTATGCACTA
bur706 T
bursine-2 .......... ... ... ..l e
CEVAC

............................................................
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60
60
60
60

120
120
120
120

180
180
180
180

240
240
240
240

300
300
300
300



SHOZ AATGGCACCATAAACGCCGTGACCTTCCAAGGAAGCCTGAGTGAACTGACAGATGTTAGC
bur706 R
bursine-2 . . e
CEVAC AP

SH92 TACAATGGGTTGATGTCTGCAACAGCCAACATCAACGACAAAATCGGGAACGTCCTAGTA

U706 T
bursine-2 ....................... G T..... T..... G...
CEVAC T..... T.........
SH92 GGGGAAGGGGTAACCGTCCTCAGCTTACCCACATCATATGATCTTGGGTATGTGAGACTC
bur706 ..., O G..T
bursine-2 ....G...... Covvrinnnt. T G..T
CEVAC PN ¢ R Covrviniinn A G..T
SHO92 GGTGACCCCATTCCCGCTATAGGGCTCGACCCAAAAATGGTAGCAACATGTGACAGCAGT
bur706 ... A........ N Covrvnninn
bursine-2 ............... ... ... T Coo

CEVAC T Covervinininn,

SHO2 GACAGGCCCAGAGTTTACACCATAACTGCAGCCGATGATTACCAATTCTCATCACAGTAC

bur706 ... G e
bursine=2 .............. O e T ...
CEVAC ..., O T..........
SH92 CAAGCAGGTGGAGTAACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCIC
bur706 U S G C..T
bursine-2 ...C....... G c..T..... T
CEVAC B S G C..T..... T

_..99...

420
420
420
420

480
480
480
480

540
540
540
540

600
600
600
600

660
660
660
660

720
720
720
720



SHO2 AGCATCGGGGGAGAACTCGTGTTTCAAACAAGCGTCCARGGCCTTATACTGGGTGCTACC 780

bur706 LB T G G....... ¢..C... 780
bursine-2 .. .G.T........ G T ... . .... G....... c..C... 1780
CEVAC .G T G T......... G....... c..Cc... 780

SH92 ATCTACCTTATAGGCTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAAACAAT 840

bur706  ........ o AN G 840
bursine-2 ........ .. ... .. .. T T..G..... 840
CEVAC AL G G..... 840

SH92 GGGCTAACGGCCGGCACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAG 900

bur706 ... .. G...A....... G Covrvnnnt ALA.... 900
bursine-2 ..... G..TA...... TC. ... T Covrrnnnn ....A.. 900
CEVAC ... Goovvnnns, C..... P A.... 900

SHO2 ATAACCCAGCCAATCACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAG 960

UL 08 e 960
DU SN e C...... 960
CEVAC ... ... ... A C... 960

SHI2 GCGGGGGATCAGATGTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC 1020

bur706 A G..... A, T...... 1020
bursine-2 . .A..... Corrin i ¢ 2 A..... T...... 1020
CEVAC AL Corvn i, G e T...... 1020

SH92 AACTATCCAGGGGCCCTCCGTCCCGTCACACTAGTAGCCTACGAAAGAGTGGCAACAGGA 1080

bur706 G..... G 1080
DUE S InE=Z e e 1080
CEVAC 1080

............................................................
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SHOZ TCTGTCETTACGETCECCGEEETEAGCAACTTCGAGCTGATCCCAARTCCTGAACTAGCA 1140

bur706 LG I 1140
BUESINE=2 .. C. e 1140
CEVAC LG S 1140
SHO2 AAGAACCTGGTCACAGAATATGGCCGATTTGACCCAGGAGCCATGAACTACACAAAATTG 1200
bur706 ... .. T........ e 1200
bursine-2 ........... T........ o 1200
CEVAC  ........... T ... e 1200
SHI2 ATACTGAGTGAGAGGGACCETCTTGGCATCAAGACCGTCTGGCCAACAAGGGAGTACACT 1260
DUI TG e 1260
BULSInE=2 . e 1260
CEV A e e e C 1260

SH92 GACTTTCGCGAGTACTTCATGEAGGTGGCCGACCTCAACTCTCCCCTGAAGATTGCAGGA 1320

bur'706 R A W UG GS 1320
bursine-2 ........ T e e e 1320
CEVAC  ........ T T 1320

SHIZ GCATTTGGCTTCAAAGACATAATCCGGGCCCTAAGGAGGATAGCTGTGCCGETGGTCTCT 1380

bur706 ... G e A C 1380
bursine-2 ...... ... ... oo A 1380
CEVAC e Ao, A 1380
SH92 ACACTGTTCCCACCCGCCGCTCCCCTAGCCCATGCAATTGGGGAAGGTGTAGACTACCTG 1440
bur706 B ) P 1440
bursine-2 ...T.......... T.A............ T 1440
CEVAC ... ... ... R B 1440
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SH92 CTGGGCGATGAGGCACAGGCTGCTTCAGGAACTGCTCGAGCCGCGTCAGGAAAAGCAAGC 1500

bUrT06 e G............. A 1500
DU SN2 . A 1500
CE A A 1500

SH92 GCATGA 1506

bur706  ...... 1506
bursine-2 .. .... 1506
CEVAC  ...... 1506

Fig. 3-5A. Nucleotide sequence homology of VP2 of IBDV Korean isolate SH92
vaccine strains bur706, bursine-2 and Cevac.
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SHO92 MTNLQDQTQQIVPFIRSLLMPTTGPASIPDDTLEKHTLRSETSTYNLTVGDIGSGLIVFF 60

0,3} ol 0 O 60
BUESINE . . . T e &0
CE VA o e e e e e s 60

SHO2 PGFPGSIVGAHYTLOSNGNYKFDQMLLTAQNLPASYNYCRLVSRSLTVRSSTLPGGVYAL 120

bur706 ... ... B e e e 120
DUE SN, . .t e e 120
CEVAC ... .......... S e e 120

SH92 NGTINAVTFQGSLSELTDVSYNGLMSATANINDKIGNVLVGEGVIVLSLPTSYDLGYVRL 180

BUL TG o e e, 180
DUrSIne=Z. .. e e ¢ P 180
CEVAC e e GR. .. 180

SHOZ GDPIPAIGLDPKMVATCDSSDRPRVYTITAADDYQFSSQYQAGGVTITLFSANIDAITSL 240

010 ) o £ T PD....cviii 240
bursine=2. ....... ... ... . Ho......... L. P 240
CEVAC s Ho......... L. P 240

SH92 SIGGELVFQTSVQGLILGATIYLIGFDGTAVITRAVAANNGLTAGTDNLMPFNIVIPTSE 300

bur706 . V.......... Ho.V.. .., T T......... L....N. 300
bursine-2.V............. Vo T ...... sD....T.I....... L....N. 300
CEVAC N V.o o T........ Do N. 300

SH9Z ITQPITSIKLEIVISKSGGQAGDAMSHSASGSLAVT THGGNYPGALRPVTLVAYERVATG 360

bur706 R e 360
BUL S I, o .ot te e e 360
BBV A e e e 360
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SHO9Z SVVTVAGVSNFELIPNPELAKNLVTEYGREDPGAMNYTKLILSERDRLGIKTVWPTREYT 420

DU 0D e e e e 420
DU SIE . L e e 420
CE A e 420

SH92 DFREYFMEVADLNSPLKIAGAFGFKDIIRALRRIAVPVVSTLFPPAAPLAHAIGEGVDYL 480

bur706 . T 480
bursine-2. . ..., . ... . . I L......... 480
CEVAC LK. e 480

SHOZ LGDEAQAASGTARAASGKASA* 502

bur706  ............... A...R.. 502
bursine-2................... R.. 502
CEVAC .. .. R.. 502

Fig. 3-5B. Amino acid sequence homology of VP2 of IBDV Korean isolate SH92
vaccine strains bur706, bursine—2 and Cevac.
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3. IBDd| oi& ¥4 A Fu

defe] ZxE AZTE VP2 2 SegmentA BHAE Fo Foldte FPAE T
ol Az wuAdy gako] kojHE o fZ okedA EHE FATM IBDA F
4ol FEY AT A¥E AYsto] ELISA kitE 2389 F4 th&d 2o 1=
FEH L FRUT (Table 3-4). ug FIHFL AzxF B¥F £4 (Western blot)
2 ELISAE o|&% Azxg fdwude 94 A ol gsignt. =¥ 359 daL
FAE R FHA Az egd g F4o A&

ox

Table 3—4. ELISA titer of anti~IBDV antibody obtained from chickens which infected
with IBDV

ELISA titier
6910
6482
7710
5622
7362
7160
5382
6764
6379
5226

9570
9093

Z
o

W O[T | DI| -

—
o

—
Pt

—
[\]

4. Sf21cell9l A ¢ recombinantVP2%} Seg A 9] & &

pBluescripll vectoro] A} VP2 fragment$t pCR 2.1 TOPO vectore]l A€ segA

fragment® 747} Kpnl# EcoR1, Kpnl#t Notl A&t &42 A3 § 47 U a2
i =1

%28 pBacPAKS baculovirus transfer vectord] %Y ¥ ¥ recombinant plasmidE &

A
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7t SPlcelldl A YeEtge AXWA s (CPE)Y #%

Invitrogen coinfection®#e]l wet IBDV VP28 SegAfdx7t 4d¥ pBacPAKS
transfer vector plasmid$} linearized baculovirus DNAE cotransfection A% ¥ CPEE @
23}9H(Fig. 3-6). 22+ occlusion bodyE o] $1#¥ polyhedral envelope?’t #ZHSUL
Rdo| FxF I ¥24Y AL XeHE Aol HEHUY,  olHF CPEE EF #IF
96-120A1Zte]l #AEE A2 YT

U It FEAE o] &3 AZF baculoviruse] &<

IBDVel Eoj&< trlgtx 2 43 g A& A439 recombinant virus®) ¥dE A%
A3} Fig. 3-7% 20| recombinant virus7t A E SRAIATAN L 2 FFo] ARHJ
VP2E 2 ARF dolgar tRAe 2T An A ¥FE eEhla (Fig
3-7A), SegAE LHste AxF woldar AA FF9 ¢ AR HEY AR B
% 748 ¥ Jedd (Fig 3-7B). 28y 7 299 AT baculovirusHe #FHEAZ
AT E om g F4E FFEA Gkt

o AZEE VP2 SegAd wEHEA

SRR AZFE vrolg oAl VP2sl SegAe] wdL Hr HPHoz Ay 9
Ztzyel wiolgi, &, VP29 SegARAAE 7HA L
ACMNPVE Sf21 MXEoA HEAZ F 49 Fo $38 ¥ 12% SDS-PAGES dAT ¥+
western hybridizationg A A8t z}Ze] bandE #FHFIT (Fig. 3-8). Western blot
hybridizationA ol & oF9ldlA 228 FPFA} G2 FAE F2 AHgtd AAsA
O A% AEde= 2482 &1 cytoplasmic fractiond] AZF dHjde] AEHE A&
¢ 4 e A& AEE v guEA band/t AEHE R YERGT VP2e B
o JAUE 45 kDaol =7)E AUE Aoz Uehyt, Ed SegAE #HA T cell
lysateol Al 45kDa =7]9] band9le] VP3(32 kDé)QP VP4 (28 kDa)e] ®=st o uldtA
Yehie Aol FAHA 24 FvlaA vehte Hol Western hybridizationd] «l®
A &2 ol baculovirus systemolA e WEA T} v ety @EAAE HHAHLE
#olst7] 98 A1% #a49) Bursine-2 vaccine(1000 dose)E 10008] ®%AZ1 ¥ IBDV
FHEH 371 IBDV McAbE o] &3t} Western blottingg A&ttt (Fig. 3-9). W

9le AZF baculovirus, wild type

AN
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(o]

| 50189 band7h vEREOT B3] 0kDad] 7|
AU VPlo] 74 s HEHUT Vs VP3, VP4S A

TEHe d8ds) $A18 252 42¥ch, wakAd 9wael western hybridization th
EY AR 2@ ECLYE 4A%E Jlo] uid4 e Aoz Alsgd

2 baculovirus systemol] A

Fig. 3-6. Morphology of infected and non-infected Sf 21 cells. The pictures were taken
with inverted microscope (x200). (A), Non-infected cells. Infected, (B),Sf21 cells infected
with recombinant baculovirus containing the VP2 of IBDV, (C), S21 cells infected with
recombinant baculovirus containing the segA of IBDV, (D), Sf21 cells infected with
wild-type. AcMNPV. Infected Sf21cells had many occlusion bodies in nuclei.
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(A\)

(a) (b

(B)

(b) (©)

(d) {e)

Fig. 3-7. Immunofluorescence of recombinant virus expressing VP2 (A) and SegA
infected onto Sf21 cells. (A) Sf21 cells were infected with mock (a) and recombinat
virus expressing VP2 (b); (B) Sf21 cells were infected with mock (a), baculovirus (b)
and recombinant virus expressing SegA (c-¢). Sf21 cells were detected with different

monoclonal antibodices. (¢), 14-32; (d), 92-38; (¢), 104 -11 diluted in L1000



KDa M I 2 3 4 5 6 1 23 45 6 M KDa

%}

L &

i

45—> = __ | - 45

- 73]

« +«—215

L e——14.4

A B
Fig. 3-8. Analysis of the expressidn of proteins by Western immunoblot probed with
chicken anti-IBDV monoclonal antibody (A) and chicken anti-IBDV serum (B). The
supernatant and the cells were harvested at 4 days post infection and were separated by
SDS-PAGE (12% gel), transferred to nitrocellulose membranes. The proteins were
detected with peroxidase-labelled anti-mouse IgG (A) and peroxidase-labelled
anti-chicken IgG (B).

(A) lanes M, broad range marker; 1, BacPAK 6 virus (supernatant); 2, BacPAK 6 virus
(cytoplasmic fraction); 3, recombinant VP2 (supernatant); 4, recombinant VP2
(cytoplasmic fraction); 5, recombinant segA (supernatant); 6, recombinant segA
(cytoplamic fraction). (B) lanes M, broad range marker; 1, recombinant segA/(cytoplasimc
fraction); 2, recombinant segA (supernatant); 3, recombinant VP2 (cytoplasmic fraction);
4, recombinant VP2 (supernatant); 5, BacPAK 6 virus (cytoplasmic fraction); 6, BacPAK

6 virus (supernatant).



Ka M 1 2 3 4 5 6

31— ~—

A5 —

Fig. 3-9. Western hybridization of IBD commercial Bursine-2 vaccine. Vaccine (1000
dose) was diluted in 1 ml of DDW (1000X) and following amounts of diluted vaccine
were analyzed by SDS-PAGE. M, broad range marker, 2-6, 20, 30, 40, 50, 60, 70 ul of

diluted vaccine, respectively.
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A FE 175 cm™0AE WED T 01 celle A F lysisE AANE cell debris®
AA (9t F ml2 FH5AN T welld 200ul? ZEegc 484D 3well ¥ B4}
Fde oFol w9 wolM AbsorbanceAE ¢ ¥ty whole IBDVE dgos g o
B ELISAZ 48 34719 4F3 v 434 Absorbance® #X|7} Velsic whebs o
# ¥ recombinant protein ok9) IBDZEEH o gz 940 de AoE AU

Table 3—5. Amtigenicity of baculovirus—expressed proteins against positive antisera to

field IBDV

No. ELISA titier 92VP2 925eghA
1 6910 0.043+0.023 | 0.048+0.012
2 7710 0.051+0.014 | 0.067x0.022
3 5622 0.038+0.043 | 0.057+0.021
4 7362 0.067£0.055 | 0.061+0.039
5 5382 0.032£0.026 | 0.037+0.021
6 6764 0.047+0.027 0.056+0.011
7 6379 0.032+0.026 | 0.049+0.016
8 9093 0.097£0.045 | 0.193+0.101
9 9570 0.177£0.082 | 0.227£0.078
Negative control - 0.012+0,011 | 0.019+0.006

Az me A dude UdHHS SHEY] Y FH AZE BFT F F
Yg 9719 recombinant VP2 virus$} recombinant SegA virusE Sf21 celldl HF3 F
2,3 49 %o AEE 8% F FFY cell lysate® 7FAL dot blotS AAESATE
4 IBDV ¥A4EHA 92E FAE ol gste] GHAALE BANT. SH4EHE AHEE
A% GAE FAE AHET A EFolA] SegA9 VP2e HEARI vl £ 4
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e ASE YEdd (Fig. 3-10).

(B)

Fig. 3—10. Analysis of recombinant VP2 and SegA protein expression rate by culture time,
Same amount of cell lysates were analysed by dot blot hybridization using IBDV positive
antisera (A) and IBDV monoclonal antibody (B). Lanes 1—4, recombinant SegA grown for
1, 2, 3, and 4 days, respectively; 5—8, recombinant VP2 grown for 1, 2, 3, and 4 days,

respectively.

5.4 }7415%“4‘-’37"4“"3’1'&* Sifo] g o By
7t LA IBDVE ARG FF 9] wrojg o] 24

iz AxT VP29 SegA9) BHYU4 ¥ wolgg xAer] Y3 SPRE] 6547 7
FEA A7 289 NN HER F 13 o AHYA BDVE TAFE L ANFIY
HETOEZE WARHFNFTAHETL  (Negative control) I w8 PgEFTAAET
(Challenged control) € FoH o|SoA: WA di PBSE 05mi¥ HEsigch =3
FH dzTo2E ABF9 Bursine-plusE FA L WA Sz WAGEsgr
ARE F 1097449 AEES 2 WANPFTAHEL A4S 0% HArg
W RAAFTY A 2T 0% AAES UeEhdth (Table 3-6)

P

ol

2

mio
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Table 3-6. Protection efficacy of recombinant vaccine determined by mortality and bursa

weight/body weight(B/B) ratio at day 10 after challenge with very virulent IBDV SH/92

strain.
Group® mortality™(%) B/B ratio“(MeantS.D.)
Normal control 0/3(0) 4.04+1.00*
Challenge control 9/10(90) 1.03°
Recombinant VP2 0/10(0) 4.69+1.13°
Recombinant SegA 0/10(0) 4.63+1.04°
Bursine-plus vaccine 0/9(0) 1.8741.14°
A

normal control: without vaccine and challenge; challenge control: without vaccine but with challenge;
recombinant VP2 vaccinated with recombinant VP2 vaccine and challenge; recombinant segA: vaccinated with
recombinant segA vaccine and challenge; Bursine-plus vaccine' vaccinated with Bursine-plus vaccine and
challenge.

At week 1 after second vaccination, all groups except normal control group were orally challenged with
1x10*® EIDso of very virulent IBDV SH/92 strain.

BMortality was recorded during 10 days period and presented as number of dead chickens/total number of
chickens in each group,

“Bursal/body weight ratio was calculated by(bursa weight)/body weight)x1000 and presented as the meansS.D.
from eash group. Values followed by different lowercase superscripts are significantly different(P<0.05) as

determine by one-way ANOVA followed by multiple rank comparisons with” Tukey's test.

.

ok

A4 ¥ P ud

A4F F HoldE B¢ ZHAND F AFY Feg BEd F :
ratioE &3 (Table 3-6, Fig. 3-11). VP29 SegAE d%& 79 BB ratiot W4l
HAERSTARFT o FAY fAbehA UEhg 294 volelsd FAHFTAE BT

of

I A EE YA ¥ Aoz Jegth oy AREE Bursine-plusE HEFE 29
BB ratiow A Az HETH G yEn T4 Lo 8 ¢ *2 BB
ratio® RS W& fdA ¥ AFTH AELS FAGA BBAU Fe A

T wholg A g 24e ¥ Aoz vEyt FARARE @UF VP2 SegAitol



FA4 A2F @udo] @A B g& BAG &P FF Er $UT PeiHe o
& q

[#%}

ebytot (Fig. 3-11, Table 3-7).

Z7h 44 REAEY F
7h AEFGAF 2 g EW ALY £850] AsA #&HUAH. Bursine-plus vaccine
A% 4 ZTHAYZTAAE o8 e 270 F¥FoZ v By FFER FFHUT. 1
g} VP2 SegAAzd vHdS FFE ToAME @@ 4o A9 dEA dAY
ARo|A v wlekdtA Uedo] #AHAT wEtq A Azxd wude g4¢ ¥
of¥ & vdetus Aoz AT of AE 7|Ed HiE A Az @¥dY &
Rt 44 g4¢ Aog vEyt % 4344, 9 strainte zapPolse #F
soF & ool gle ez AR
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(A)

(a) (b) (c) (d)

(B)

(d)

Fig. 3-11. The size (A) and hematoxylin-eosin stained section (B) of the representative
bursa of Fabricius and morphology of representative bursa of Fabricius recovered from
chickens with or without recombinant vaccines at day 10 postchallenge with very
virulent IBDV SI1/92 strain: (a) challenge control: No vaccination but challenged; (h)
vaccination with recombinant VP2 and challenged; (¢) vaccination with recombinant
SegA vaccine and challenged; ((d) vaccination with Bursine-plus vaccine and challenged.
At week 1 after second vaccination, all groups except normal control group were orally
challenged with 1x10*® ElDs of very virulent IBDV SH/92 strain.



Table 3-7. Histopathology of cloacal bursa in the chickens infected with infectious

bursal disease virus

Group A B C D
Histopathology/Case No. examined 1 10 10 9
Cloacal atrophy 1/1(100%)  0/10(0.0%) 0/10(0.0%) 7/9(77.8%)
slight 1/9
mild 1/9
moderate 4/9
severe 1/1 1/9
Interfollicular fibroplasia 1/1(100%)  0/1000.0%) 0/1000.0%) 7/9(77.8%)
slight 2/9
mild 4/9
moderate 1/9
G
Medullary reticuloendothelial hyperplasia ~ 1/1(100%)  10/10(100%) 10/10510()A 9/9(100%)
slight 2/10
mild 8/10 10/10 2/9
moderate 7/9
severe 1/1
3 0,
Necrosis of lymphocytcs and a0 10100005 0 gsc10096)
phagocytosis )
slight 4/10
mild 6/10 10/10 5/9
moderate 4/9
severe /1
Hyperplasia of surface epithelia 1/1(100%)  0/10€0.0%) 0/10(0.0%) 8/9(88.9%)
mild 3/9
moderate 1/1 5/9
hemorrhage 0/10(100%)  0/10(0.0%) 0/10(0.0%) 1/9(11.1%)
moderate 1/9

(A)challenge control, (B)recombinant VP2 vaccine; (C)recombinant segA vaccine; (D)Bursine-plus vaccine.
challenge control: without vaccine but with challenge; recombinant VP2: vaccinated with recombinant VP2

vaccine and challenge;

Bursine-plus vaccine! vaccinated with Bursine-plus vaccine and challenge.

recombinant segA: vaccinated with recombinant segA vaccine and challenge;

At week 1 after second

vaccination, all groups except normal control group were orally challenged with 1x10*® ElDs of very virulent

IBDV SH/92 strain.
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o} Anti-IBDV ELISA &7}

FAREIY) AY FAPE L 1094 AL oto] AL ¥ F ELISAE °%
3o} IBDVY 715 =AUt (Table 3-8). #ANHZFZHHZ T 4¢ TAHETA
e A7t A AEEA Fgted g FIAHF F PSS @ vty FAIE 21524
2 RE #2AA A 2& §A7tE JEud. olE wolgavt Fd FH s AL
o] B Aoz WuHg VPRARTUYR ¥R 4% TAPEZHAE 14E FEEY
A7tE JElWT HAEFdE 22188 94Uk Aol AN olE
Ay Aog #wdd. SegAwWAY RS FAPFAAE M ®E& TAVE HATH
AEFoe o358 97t gass Aoz Jehdth Bursine-plus®] 3 SegAHFTH
Sa e e d97tg JEga FAEE T Azt gaste 2oz debkn wet
A IBDVY] ek gArke Frde] wide A2 9AE 2#AAV fle
et Adyd dde 22 AXuAAH Hdx IBDY Wojdl F83 d¥E Hrhe JES

o2

[e]

Table 3-8 Antibody titer to IBDV determined by enzyme-linked immunosorbent assay
(ELISA) in gorups of chickens before challenge(6 week old, pre-C) and at 10 days
after challenge(at 52-day old, Post-C) with very virulent IBDV SH/92 strain.

ELISA Antibody titer(MeantS.D.)"

Group®
Prechallenge Postchallenge
normal control 64+16(3) -
Challenge control 44x43 (10) 21524 (1)
Recombinant VP2 151411410 (10) 2218+3715 (10)
Recombinant SegA 91965351 (10) 5766+3451 (10)
Bursine-plus vaccine 8158+4498 (9) 44634585 (9)

AAt 1 week after second vaccination, all groups excepl normal control group were orally challenged with
1x10* EIDg of very virulent IBDV SH/92 strain. Blood samples were collected prechallenge and at day 10 day

postchallenge.
BELISA antibody titer presented the mean*S.D. from each group were determined by an ELISA kit (IDEXX)

following the procedures recommended by manufacturer.
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sto] dAAH ez @A gle IBDVY #4F

o g

#NEXUS

[tAlignment of:]

[Sequence Start End Sequencetype]
[90-11 (15 > 360) DNA ]
[5270 (15 > 360) DNA ]
[Bur2 (15 > 360) DNA ]
[cu1 (15 > 360) DNA ]
[DELE (15 > 360) DNA ]
[IBDL (44 > 389) DNA ]
[LUKERT (1 > 346) DNA ]
{PBGI8 (15 > 360) DNA ]
[TBDVSNU9414 (32 > 377) DNA ]
[ IBDVSNU9423 (15 > 360) DNA ]
[ IBDVSNU9460 (44 > 389) DNA ]
[ IBDVSNU9539 (44 > 389) DNA ]
[ IBDVSNU9570 (15 > 360) DNA ]
[ IBDVSNU9593 (15 > 360) DNA ]
[IBDVSNU9596 (32 > 377) DNA 1
[IBDVSNU9912 (32 > 377) DNA ]
{ IBDVSNU9914 (35 > 380) DNA ]
[ IBDVSNU9946 (44 > 389) DNA ]
[ IRDVSNU9960 (44 > 389) DNA ]
[ IBDVSNU9983 (44 > 389) DNA ]
[ IBDVSNU3991 (44 > 383) DNA ]
[IBDVSNU9993 (44 > 389) DNA ]
[ IBDVSNU91108 (15 > 360) DNA ]
[IBDVSNU99103 (44 > 389) DNA ]
[ IBDVSNU39122 (44 > 389) DNA ]
[IBDVSNU99125 (44 > 389) DNA ]
[IBDVSNU93130 (44 > 383) DNA ]
[IBDVSNU99136 (44 > 389) DNA ]
[IBDVSNU93141 (44 > 389) DMA 1
[ IBDVSNU99132 (44 > 389) DNA ]
[STC (15 > 360) DNA ]
[VariantA (15 > 360) DNA 1
[VariantE (15 > 360) DNA ]
[00-042-C. seq (71 > 416) DNA ]
[00-046-C. seq (71 > 416) DNA ]
[1-95. seq (27 > 372) DNA ]
[2-93.seq (27 > 372) DNA ]
[228E. seq (27 5 372) DNA ]
[849VB. seq (27 > 372) DNA ]
[88-13.seq (244 > 589) DNA ]
[88-14.seq (244 > 589) DNA ]
[88-9. seq (244 > 583) DNA ]
[9109, seq (27 > 372) DNA ]
[91247. seq (27 > 372) DNA ]
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[95-003-C. seq

[95-008-C. seq

[96-005-C. seq

[96-086-C. seq

[96-090-C. seq

[97-010-C. seq

[97-011-C. seq

[97-078-C. seq

[97-102-C, seq

[98-009-T. seq

[98-062-C. seq

[98-084-C. seq

[99-015-C. seq

[99-054-C. seq

[ABIC-MB71.seq
[AJ586921. seq

[Bursaplex, seq
[F52-70. seq

[Faragher 52-70, seq

[HD98, seq
[Henanl, seq
[Hyd(C). seq
[IBD L.seq

[IBDVRF-2-94. seq

[Indol3. seq
[Indol4, seq
[JS30-99, seq
[K280-89. seq
[K406-89, seq
[MB. seq
[Miss, seq
[P1, seq
[P10. seq
[QV. seq
[UK-89-661-ref

[Univax-G603-TW

[Wo4
[Y5.seq

begin data;

(71 > 418) DNA )
(7t > 418) DNA ]
(71 > 416) DNA ]
(71 > 418) DNA ]
(71 > 416) DNA ]
(70 > 416) DNA ]
(71 > 416) DNA ]
(71 > 416) DNA ]
(71 > 416) DNA ]
(71 > 416) DNA ]
(71 > 416} DNA |
(71 > 416) DNA ]
(71 > 416) DNA ]
(71 > 416) DNA ]
(27 > 372) DNA ]
(71 > 416) DNA ]
(71 > 416) DNA ]
(87 > 432) DNA ]
(155 > 500) DNA ]
(27 > 372) DNA ]
(87 > 432) DNA ]
(27 > 372) DNA ]
(27 > 372) DNA ]
(83 > 428) DNA ]
(71 > 416) DNA ]
(71 > 416) DNA ]
(27 > 372) DNA ]
(244 > 589) DNA ]
(244 > 589) DNA ]
(27 > 372) DNA ]
(86 > 431) DNA ]
(83 > 428) DNA ]
(27 > 372) DNA ]
(27 > 372) DNA ]
(131 > 476) DNA ]
(211 > 556) DNA ]
(27 > 372) DNA ]
(27 > 372) DNA ]

dimensions ntax=82 nchar=346.
format datatype=DNA interleave gap=- missing=". ":

matrix

[

90-11

5270

Bur2

cl

DELE

IBDL

LUKERT
PBG98
IBDVSNU9414
[BDVSNU9423
TBDVSNU3460
TBDVSNU3539

1 60]
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCATTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCATTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGTCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCATTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGCCTCAGCGTTGGGGGAGA
GACAATCACACTGTTCACAGCCAACATTGATGCCATCACAAGCCTCAGTGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGCCTCAGCGTTGGGGGAGA
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IBDVSNUS570
IBDVSNUS533
IBDVSNU9596
IRDVSNU9912
IRDVSNU9914
IBDVSNU9946
IBDVSNU3960
IBDVSNU9I83
IBDVSNU9991
IBDVSNU9993
IBDVSNU91108
[BDVSNU99103
IBDVSNU99122
IBDVSNU99125
IBDVSNU99130
IBDVSNU99136
IBDVSNU991 41
IBDVSNU99132
STC

VariantA
VariantE
00-042-C, seq
00-046-C. seq
1-95, seq
2~93. seq
228E. seq
849VB, seq
88-13. seq
88-14. seq
88-9. seq
9109, seq
91247, seq
95-003-C. seq
95-008-C. seq
96-005-C. seq
96-086-C. seq
96-090-C. seq
97-010-C. seq
97-011-C. seq
97-078-C. seq
97-102-C, seq
98-009-T. seq
98-062-C. seq
98-084-C. seq
99-015-C. seq
99-054-C. seq
ABIC-MB71. seq
AJ586921. seq
Bursaplex. seq
F52-70, seq

Faragher_b52-70. seq

HDY8. seq

Henanl. seq
Hyd(C). seq
IBD_L. seq

IBDVRF-2-94, seq

AACTATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACTATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACTATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACRATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACTATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGOGGGAGA
AACTATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACTATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCATTGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACTATTACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACTATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACGATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGTCTCAGCGTTGGGGGAGA
AACGATCACACTGTTCTCGGCTAACATCGATGCTATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACCAGCCTCAGCGTTGGGGGGGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTTAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACGATCACACTGTTCTCAGCTAACATCGATGCTATCACAAGCCTTAGCATCGGGGGAGA
AACGATCACACTGTTCTCAGCCAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATCGATGCCATTACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACGATCACACTGTTCTCGGCTAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACGATCACACTGTTCTCGGCTAACATCGATGCTATCACAAGTCTCAGCATCGGGGGAGA
AACGATCACACTGTTCTCAGCCAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACGATCACACTGTTCTCAGCTAACATCGATGCTATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACGATCACACTGTTCTCGGCTAACATCGATGCTATCACAAGTCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACTATCACACTGTTCTCAGCTAACATCGATGCTATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCATTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCATTGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGGGA
AACAATCACACTGTTCTCAGCCAACATTGATGCCATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCATCGGGGGAGA
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Indol3, seq
Indol4, seq
JS30-99, seq
K280-89. seq
K406-89. seq
MB. seq
Miss. seq
Pl.seq

P10. seq
QV.seq

UK-89-661-ref. seq
Univax-G603-TV. seq

W04, seq
Y5. seq

[

90-11

5270

Bur?2

cu1

DELE

IBDL

LUKERT

PBGI8
IBDVSNU9414
IBDVSNU9423
IBDVSNUS460
TBDVSNU9539
IBDVSNU9570
1BDVSNU9593
IBDVSNU9596
IBDVSNU9912
1BDVSNUS914
IBDVSNU9946
IBDVSNUI960
IBDVSNU9983
IBDVSNU9931
IBDVSNU9993
IBDVSNU91108
IBDVSNU99103
1BDVSNU399122
TBDVSNU99125
IBDVSNU99130
1BDVSNU99136
IBDVSNUS9141
IBDVSNU99132
STC

VariantA
VariantE
00-042-C. seq
00-046-C, seq
1-95. seq
2-93.seq
228E. seq
849VB. seq
88-13. seq

AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCATTGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGACGCCATCACAAGCCTCAGTGTTGGGGGAGG
AACAATCACACTGTTCTCAGCCAACATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCCAACATTGATGCTATCACAAGCCTCAGCGTTGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA
AACAATCACACTGTTCTCAGCTAATATCGATGCCATCACAAGCCTCAGCATCGGGGGAGA

61 120}
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTCATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTCCATACAAGCGTCCATGGCCTTGCACTGGACGCCACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCACGGCCTTGTACTGGGCGCCACCATCTACCTCATAGG
GCTCGTGTTCAAAACAAGCGTCCAAAGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTTCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTCCATACAAGCGTCCAAGGCCTTGCACTGAACGCCACCATCTACCTTATAGG
GCTCGTGTTTCGAACAAGCGTCCACGGCCTTGTACTGGGCGCCACCATCTACCTCATAGG
GCTTGTGTTCCAAACAAGCGTCCAAARCCTTGTATTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCAACGGCCTTGTACTGGGCGGCACCATCTACCTCATAGG
GCTCGTGTTTCAAACAAGCGTCAACGGCCTTGTACTGGGCGCCACCATCTACCTCATAGG
GCTCGTGTTTCAAACAAGCGTCCACGGCCTTGTACTGGGCGCCACCATCTACCTCATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATATTGGGTGCTACCATTTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTGTACTGGGYGCCACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTCAATACAAGCGTCCAAGGCCTTGCACTGAACGCCACCATCTACCTTATAGG
ACTCGTGTTTCAAACGAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTTCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGTCTTGTACTGGGCGCCACCATCTACTTTATAGG
GCTTGTGTTTAAAACAAGCGTCCACAGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTCAAAACAAGCGTCCAAAGCCTTGTACTGGGCGCCACCATCTGCCTTATAGG
ACTTGTGTTCCAAACAAGCGTCCAAGGCCTTATACTGGGTGCAACCATCTACCTCATAGG
ACTTGTGTTTCAAACAAGCGTCCAAAGCCTTATACTTGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCCACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATTGG
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88-14. seq
88-9. seq
9109, seq
91247. seq
95-003-C. seq
95-008-C. seq
96-005-C. seq
36-086-C. seq
96-090-C. seq
97-010-C, seq
97-011-C. seq
97-078-C. seq
97-102-C. seq
98-009-T. seq
98-062-C. seq
98-084-C. seq
99-015-C. seq
99-054-C, seq
ABIC-MBT71. seq
AJ586921, seq
Bursaplex. seq
F52-70. seq

Faragher 52-70. seq

HD98. seq

Henanl . seq
Hyd(C). seq
IBD_L. seq

IBDVRF-2-94. seq

Indoi3. seq
Indol4. seq
JS830-99. seq
K280-89. seq
K406-89. seq
MB, seq
Miss. seq
Pl.seq
P10.seq

QV, seq

UK-89-661-ref. seq
Univax-G603-TV, seq

W04, seq
Y5, seq

[

90-11

5270

Bur?

Cu1

DELE

IBDL

LUKERT
PBGI8
IBDVSNU9414
IBDVSNUS423
IBDVSNU9460
IBDVSNU9539

ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTTCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTTGTGTTCCAAACAAGCGTCCAAGGCCTTATACTGGGTGCAACCATCTACCTCATAGG
ACTTGTGTTCCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAAGCCTTATACTTGGCGCTACCATCTACCTTATAGG
ACTTGTGTTTCAAACAAGCGTCCAAAGCCTTATACTTGGTGCTACCATCTACCTTATAGG
ACTTGTGTTCCAAACAAGCGTCCAAGGCCTTATACTGGGTGCAACCATCTACCTCATAGG
ACTTGTGTTCCAAACAAGCGTCCAAGGCCTTATACTGGGTGCAACCATCTACCTCATAGG
ACTTGTGTTCCAAACAAGCGTCCAAAGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTTGTGTTTCAAACAAGCGTCCAAAGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTTGTGTTCCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTCATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCTACCATCTACCTTATAGG
ACTTGTGTTCCAAACAAGCGTCCAAGGCCTTATACTGGGTGCAACCATCTACCTCATAGG
ACTTGTGTTTCAAACAAGCGTCCAAAGCCTTATACTTGGTGCTACCATCTACCTTATAGG
ACTTGTGTTCCAAACAAGCGTCCAAGGCCTTATACTGGGTGCAACCATCTACCTCATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTTCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCCACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCACGGCCTTGTACTGGGCGCCACCATCTACCTCATAGG
GCTCGTGTTTCAAACAAGCGTTCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTTCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGAGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGCGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAAGCCTTGTACTGGGCGCCACCGTCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTGTACTGGGCGCCACCATCTACCTTATAGG
GCTCGTGTTCCAAACAAGTGTCCAAGACCTTGTACTGGGCGCCACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
GCTCGTGTTTCAAACAAGCGTCCAAGGCCTTGTACTGGGCGCCACCATCTACTTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG
ACTCGTGTTTCAAACAAGCGTCCAAGGCCTTATACTGGGTGCTACCATCTACCTTATAGG

121 180]
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGATAATGGGCTGACGGCCGG
CTTTGATGGGACTACAGTAATCACCAGAGCTGTGGCCTCAGACAATGGGCTGACTACCGG
CTTTGATGGGACAACGGTAATCACCAGGGCTGTGGCTGCAAACAATGGGCTGACGACCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAAACAATGGGCTGACGGCCGG
CTTTGATGGGACTACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CITTGATGUGACYACAG TAATCACCAGAGCTCTGGCCTCAGACAATGGGCTGACTACCGG
CTTTGATGGGACAACGGTAATCACCAGGGCTGTGGCCGCAAACACTGGGCTGACGACCGG
CTTTGATGGAACCACGGTGACCACCAGAGCTGTGGCAGCAAACAATGGGCTGACGGCCGG
CTTTGATGGGACAACGGTAATCACCAGGGCTGTGGCCGCAAACAATGGGCTGACGACCGG
CTTTGATGGGACAACGGTAATCACCAGGGCTGTGGCCGCAAACAATGGGCTGACGACCGG
CTTTGATGGGACAACGGTAATCACCAGGGCTGTGGCCGCAAACAATGGGCTGACGACCGG
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IBDVSNU9570
IBDVSNU9593
IBDVSNU9596
IBDVSNU9912
1BDVSNU9914
IBDVSNU9946
IBDVSNUS960
IBDVSNUS983
IBDVSNU9991
IBDVSNU9993
IBDVSNU91108
IBDVSNU39103
IBDVSNUS9122
IBDVSNUS9125
IBDVSNU99130
IBDVSNU99136
IBDVSNU99141
IBDVSNU99132
STC

VariantA
VariantE
00-042-C, seq
00-046-C. seq
1-95. seq
2-93. seq
228E, seq
849VB. seq
88-13. seq
88-14. seq
88-9. seq
9109, seq
91247, seq
95-003-C. seq
95-008-C. seq
96-005-C. seq
96-086-C. seq
96-090-C. seq
97-010-C, seq
97-011-C. seq
97-078-C. seq
97-102-C. seq
98-009-T. seq
98-062-C. seq
98-084-C. seq
99-015-C, seq
99-054-C, seq
ABIC-MBT71. seq
AJ586921. seq
Bursaplex. seq
F52-70, seq

Faragher _52-70. seq

HD98. seq
Henanl . seq
Hyd(C), seq
1BD_L. seq

IBDVRF-2-94. seq

CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACAGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAAAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCAGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCTGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTACAGTAATCACCAGAGCTGTGGCCTCAGACAATGGGCTGACTACCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
TTTTGATGGGACTGCGGTAATAACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
TTTTGATGGGACTGCGGTAATAACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTAGCCGCAAACAATGGGCTGACGACCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAAACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCAGCTGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACAACGGTAATCACCAGAGCTGTGGCCGCAAACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATTACCAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGAACTGCGGTAATCACTAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCAGCTGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCCGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CITTGATGGGACTGCGGTAATCACTAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTGGCCGCTGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CITTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCAGCTGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACTAGAGCTGTAGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAACCACCAGAGCTGTGGCCGCAAACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGATAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGATAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACAACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGACCTG
CTTTGATGGGAC1 ACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGE
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CTTTGATGGGACTACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAAACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAACCACCAGAGCTGTGGCCGCAAACAATGGGCTAACGGCCGG
CTTTGATGGGGCTACGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGATAATGGGCTGACGGCCGG
CTTTGATGGGACCACGGTGACCACCAGAGCTGTGGCTGCAAACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTACGGTAATCACCAGGGCTGTGGCCGCAGACAATGGGCTGACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGG
CTTTGATGGGACTGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCGE

181 2401
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATCTTGTCATTCCAACCAATGAGATAACCCAGCCAAT
CATCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACCGACAACCTTATGCCATTCAATCTTGTGATTTCAACAAACGAGATAACCCAGCCAAT
CATCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAATGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATATTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CATCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACCGACAACCTTATGCCATTCAATCTTGTGATTCCAACAAACGAGATAACCCAGCCAAT
CACCGACAATCCTATTCCATTCAATCTTGTGTTTCCGACCAGCGAGATAACCCAGCCAAT
CACCGACAACCTTATGCCATTCAATCTTGTGATTCCAACAAACGAGATAACCCAGCCAAT
CACCGACAACCTTATGCCATTCAATCTTGTGATTCCAACAAACGAGATAACCCAGCCAAT
CACCGACAACCTTATGCCATTCAATCTTGTGATTCCAACAAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCGACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTAATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCGACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCGACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCGACCAGCGAGATAACCCAGCCAAT
CACCGACAAYCTTATGCCATTCAATATTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCGACCAGCGAGATAACCCAGCCAAT
CATCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCGACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCGACCAGCGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATATTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CATCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAACGAGATAACCCAGCCGAT
CATCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAATGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAACATTGTGATTCCAACCAGTCAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
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CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATATTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGTGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAACATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAACATTGTGATTCCAACCAGTCAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGTGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAACATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGTGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAACATTGTGATTCCAACCAGTGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGCGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATATTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATCTTGTCATTCCAACCAATGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATCTTGTCATTCCAACCAATGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAACCTTATGCCATTCAATCTTGTGATTCCAACAAACGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATATTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATATTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAACCTTATGCCATTCAATATTGTGATTCCGACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATCTTGTCATTCCAACCAATGAGATAACCCAGCCAAT
CACCGACAATCCTATTCCATTCAATCTTGTGTTTCCGACCAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACCGACAATCTTATGCCATTCAATCTTGTGATTCCAACCAACGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT
CACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACCCAGCCAAT

241 300]
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGCGGTCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGATGGTCAGGCAGGGGAACAGAT
TACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGCGGTCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGCCAGGATGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
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CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATTAAACTGGAGATAGTGACCTCCAAAAGTGGCGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
TACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGCGGTCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
TACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGGTAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAGGAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGATGGTCAGGCAGGGGAACAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTAACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTAACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACTTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCTAAAAGTGGTGGTCAGGCGGGGGATCAGAT
TACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTAACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACGTCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTAACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTAACCTCCAAAAGTGGTGGTCAGGCGGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTAACCTCCAAAAGTGGTGGTCAGGCGGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
TACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
TACATCCATCAAGCTGGAGATAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTAACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
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TACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGACCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCTGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTAACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGGTAGTGACCTCCAAAAGTGGTGGCCAGGCAGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT
CACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGAT

301 346]
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACAATCCATGGTGGC
GTCATGGTCGGCAAAAGGGAGCCTAGCAGTGACGATCCATGGTGGE
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGE
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACAATCCATGGTGGC
GTTATGGTCGGCAAGAGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGACCAGTGGGAGCCTAGCAGTGACAATTCATGGTGGC
GTCATGGTCGGCAAGAGGGAGCCTAGCAGTCACGATCCATGGTGGE
GTCATGGTCGGCAAGAGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGAGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACTATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACTATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGT
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACCATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACTATCCACGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACTATCCACGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACAATCCATGGTGGC
GACATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACCATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACCATCCACGGTGGC
GACATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGL
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGE
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATACACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCGGTAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGCTCAGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
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88-14. seq
88-9. seq
9109. seq
91247, seg
95-003-C. seq
35-008-C. seq
96-005-C, seq
96-086-C. seq
96-090-C. seq
97-010-C. seq
97-011-C. seq
97-078-C. seq
97-102-C, seq
98-009-T. seq
98-062-C. seq
98-084-C. seq
99-015-C. seq
93-054-C. seq
ABIC-MBT71. seq
AJ586921. seq
Bursaplex. seq
F52-70. seq

Faragher_52-70. seq

HDI8. seq
Henanl, seq
Hyd(C). seq
IBD_L. seq

IBDVRF-2-94, seq

Indol3. seq
Indol4, seq
JS30-99. seq
K280-89. seq
K406-89. seq
MB. seq
Miss. seq
P1.seq

P10. seq

QV. seq

UK-89-661-ref. seq
Univax~-G603-TW. seq

W04, seq
Y5, seq

endbiock:

GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATACACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATACACGGCGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCGGCAAGAGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGAGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCATGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACAATCCATGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTACCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCGGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
GTCATGGTCAGCAAGTGGGAGCCTAGCAGTGACGATCCACGGTGGC
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