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Abstract : Field infectious bursal disease viruses (IBDVs) were isolated from IBDV-
suspected commercial chickens. The variable region in VP2 gene of six Korean IBDV isolates
(K-IBDVs) and IBD vaccines was examined using the reverse transcriptase / polymerase chain
reaction-restriction fragment length polymorphism (RT/PCR-RFLP) assay. With all K-IBDVs and
vaccine IBDVs, a 474-bp fragment of the VP2 gene was amplified and tested with various
restriction enzymes. Restriction enzymes BsiNI and Styl differentiated K-IBDV isolates and IBD
vaccines into four groups. Restriction enzyme profiles of K-IBDV isolates were different from
them of IBD vaccines. K-IBDV isolates except for 310 isolate had specific Sspl and Tagl
recognition sites, which were recognized in highly virulent IBDVs, but IBD vaccines had no
those sites. This study showed that RT/PCR-RFLP assay was thought to be valuable tool for
differentiation of IBDVs and identification of highly virulent IBDV.
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YA Py lo] gl A(Infectious bursal disease virus,
IBDV)7} €149 A gA Fd(Infectious bursal disease,
IBD) ®& 7HH 2 H(Gumboro disease)e ZFolA 734
Hog W7t Ax AEAol ¥& Adoltt. ¥
IBDVE 2579 5o HY7|#<¢ Fde $55 BY =
TN 43 F43td AFYAE dosn & 2
Bl g #5AE FHA

IBDV+= double stranded RNAZ A E F 719 seg-
ment(ASt B)E T4} E|o] Bimaviridae9] Avibimaviruse]
&3l Segment A(S} 3.3kbp)E VP2, VP3 181 VP
42 ¥ 109-Kda?] precursor polyprotein®} VP5E 2&
gtk 2 Foll A VP2(Y 494 amino acid) +FYFEYH o
2 FagA 7449 Sol4dF #A4 A& antigenic
regiong ¥3& 3 lrh. Segment B(SF 2.9kbp)= dsRNA
polymeraseq] VP1& @&} BDVE FEAFo 9
gt} T 7bA EA Y(serotype I3 Q.2 FEEH O &
] serotype I¢] 43l IBDVE HA 67114 antigenic
subtype 2. 2 TWE § T} Serotype o] &3} ulo
Hae gl H94E YehiA g B3 serotype Io|
&3 vpolglaE Uy HdT FHEHY Wolrt
Jojrtz gt IBDE dWay] A M 2
P e FAE AGAA JAE ZA o FaA o 3t
¥olgl s} IBDVY] @ Hol5 g JE5HEE e A
o} MAZZz Y] YR E EFE T BDE A
e glo} FAA 2 JEE Fu Ak L
AU F9) e 440 o Hold WAl 1
$ 7§ [BDVE 283 #A AT @A BDVY o
& F2 duile &3nz IBDV dAYgAE
a1 A £33t glE BDVY 54E FH3le Aol
744 8% Yot} IBDVY E47E L GEEYAE
o] §8 53 F3} epitoped] fF EE HolE BYUs
of $31", Y71MG E4L VP2 gened] T4 #olst
dojue AL B FoH,

ojgg 949 IBDVY #HHA 54 ¢ g3 B¢
AFE oA BE3] FYPH T You FYdME
FARFE A FUREYFY WIY 24 Fol o)
$ AgHoz Y=o} g BDE AW 1 A
2 % Halg 3 dgdA 2 A e F. WY

A9 FANIE F8F FYolmz A FA
#3311 3le BDVY E4FHE Yo Ag A4
FANRY HHE Fole M FLF 24F YR
AARNY E dFdME 2 FU BDV EIFES
VP2 gene€ RT/PCRZ % %3] RFLP patterng ¥4
o2M AZ I BPFY & U

Nz ¥ U

iBD Hjo|B{agl 22| : o 3= IBDVE £
37] $18te] IBDV o] dAH e $F Ho2EH
Fgg ARAch Fd FAE EH3d 35 AR
chorioallantoic membrane(CAM)o] H %3 ¥ IBDVY ¥
P& AESPD”. G2 Z vlol#AE 199239 22 E
544 BDV(SH92)E Fd-Hd 9428 &%
uro} ALgEtA o I A EA AHES L e 3FF
o] Zuj IBDV #4I(Nok, Dae, Ba)#} 5% 79 49
(TAD, Bursine-plus, Bur-706, Bursa-vac, Bursa-vac3)& %
7 B4 s

IBDV RNAZS Eziot A : 5 25 AP
CAME 3|43l PBS(pH 74)& 71 ¥ 4 | 43
%9 thg, M2 AT ¥ 2A072 A v
3,000go0 A 207 A2 }AT FF 4L 70,0008
A 1542 948§ FHE S diethyl pyrocarbonate
(DEPC)E AT FF ol EFAIZ F chloroformo 2
13) 3%3% & RNAE £ A A5 BDV #Al 1}
olg] A WAl& TNE(100mM Tris-HCI [pH 9.0}, 100mM
NaCl, 1mM EDTA) ¢%& <o) ¥-5A]7) & chloroformS 2
13] %% & RNAE 2AAZAT. RNA £
AAE Kwon et al™¢] Wio] gt} A ATt So-
dium dodecy! sulfate(H F 5 % 2%)9} proteinase K(H F ¥
% 250pg/ml}E chloroform©.8 32§ ulolgix £ oo
tidta 55T A 52 A A% F acid phenol(pH 4.0)
7} chloroform/isoamyl alcohol(d9: DE #2384t &
¥ RNAX RNaid kit(BIO 101)}& AM&-3t A A &gt
QA vhol2j 2 RNAE DEPC Mg HFFF F#
e F .70To) BBEHA reverse transcriptase(RT) Hh-§
o o]-&3 At

Oligonucleotide primers : ©]u] ¥X ¥ BDVSY ¢
7iNEe Anz F§A4§ P23('CCCAGAGTCTACACC-
ATA3)# RPS.3(STCCTGTTGCCACTCTTTC3') primerg
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RTHHE-3 PCRO AME-3HE 0. o] primer&-& VP2 gene
9] varigble regiond Eo|H o2 FEAY F YA 4A
99,

RTeH2 3} PCR : IBDV] double-stranded RNA genome
£ denaturation A 7]7] 918t A A ¥ RNAE 90% dime-
thyl sulfoxide(DMSO)ol B-§-A170 ¥ 98°CelA ST §
2519 th. RNA 3-5pi¢] 5pie] 10X PCR buffer(S00mM,
100mM Tris-HCI, pH 90, 1.0% Triton X-100), 11¢] 10mM
dNTPs, 0.5p12] 10mM DTT, 250ng2] RP5.3 primer, 40
unit®] RNasin, 9p1¢] 25mM MgCl, Z12]3 200 unite]
Molony murine leukemia virus RT(GIBCOBRL)E 3 7}3}
3 H% 50 plo] wrg4 L DEPCE NP T FFTE
tidte] At ojFA FulE RT ¥H3-& A% Y
£ 37C A 90F-7H ¥E-AF k. PCRE RTEHE-<} Spldj)
1019} PCR buffer, 250ng2} P2.33} RPS.3 primer, 12p19]
25mM MgCl, 2.5 unit®] Taq DNA polymerase(Promega)&
gan HFE 100 FFFHFE Ut AR
t}. PCRE 947 A 189 denaturation, 52C o)A 129
annealing 18] 31 72Co A 289 extensiong 3 cycleZ
35 cycle A 334t AS denaturations} A%} extension
& 72} 9409l A 5%, 12Ce A 108 AU F
Z3 PCR YA B2 ethidium bromide® 363 1% agarose
geldl A 271G F et £

Restriction fragment length polymorphism(RFLP)
B4 ZZEPCRANES olv] HEE G7IMEE #
12 A9 A% ZLENEB)E AY{PT 43
® PCR A4 E 9] RFLP pattern 2% agarose gelolj A &
719%F 2o

i

IBDV £2| : % 55¢] IBDVE E&3ied 35 4
FAK, K2, 269) 1813 25 = $A4(225, 3I0)ERE &
23 2alg vlolejAE Aeole] Wi IBDV 5§
o] primerg o] 8% PCR3} conserved regiong ¢4 3=
APELE o] &3 IBDVE &AFA

IBDVS] VP2 genedl &% : IBDV £ F 559} SH/
92 283 8FF 2 WA reference [BDVS VP2 geneo)
IBDV 50| primere] 9)3to] ZEY{th(Fig 1-A). PCR
producte] sizet: 7142 viFoZ AN 474bp
2 agarose gel Aol A 25 FUA UEt o] F99

Attt insertiono] L} deletion® P& Aog BT

RFLP pattern 4 : T¥ 8 71&9 421449 ¢ F
12 3o Adg tgd APALEE PCR productE
A 2] 8to] RFLP profileg ¥ 3{chFig 1-B,CDE). o] &
TFA% M EAHA YEL qFE ABEL 93
o 29 FUELFI A AL Y& WAuF
St FEEE Fojoh 2 YA A3 % o= F=
o] shgdte] ojY ATAHE o] &3HH A o}
ATAA f88ta Qe BDVY ongind 44 B2
F A& ReE Bt @A) BDV HAE2 Y]
H.Ho| live vaccined ¥83 3 glornz ok IBDVS
WAAF 9] 2Fo] FQ8e) BsNIo| o)ata} WA o A}
2383 9lE Nok, Ba 12 T Bursine-plust op8] 883
9] K1, K2, SHM2, 225, 269, 3103} $Y1§c=2 &%
Aoy o]E WAl IBDVE Sylof 98t thg 1§02
2 &5 %0}t WAFQ] Bur7063) Bursa-vac BsiNIoj o}
& 47 SYAHY 1§ & YA 1 Dae, Bursa-vac3,
TAD: o 2§02 ERHNU Syl 9f3to 3108
gFE A% K1, K2, SH92, 225, 269 &} T EYF
£ BAF9 Busavecy $9% 2§08 BHHAT
30 FE FYIEFE FAHUS. B 4TS 49
+ QA 9k MAIF¢] Dae, Bursa-vac3 212 31 TADE ¥
Yooz EFHAL

Ssple] 918lo] IBDVE K1, K2, SH/92, 225, 269 %9
FWEHF 2§35 3108 AFE EHY HUFIF Nk,
Dae, Ba, Bursine-plus, Bur706, Bursa-vac, Bursa-vac3, TAD)
o2 BESUD Tagld] o3& K, K2, SH/92, 225,
269 &9 T EeF 21§ 310 S EeF, Dae, Bur
706, Bursa-vac, Bursa-vac3, TAD 1§, Nok, Ba, Bursine-
plus 1F & Al 2§22 BRI &4 Kol A
& o9 e FQ 31009 o] Fe|F = Ssplt Tagle] 9
3t th2 YAF G vlxy Ao YEtAT Syl
gtdE ZYPHQ type2 2 et YAFE opd AL
2 5t

@

FHZo 7)&2] BDVEE WAt U W
A T & BDV7} Qe vedX B1s T gt vlFeA
T %3 GEEYANE o8 wAHGA P40
71&¢} IBDV(classical [BDV)$}= t}E ' o] F:(antigenic
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Fig 1. Agarose gel electrophoresis of RT/PCR products of the vari-
able region in the VP2 gene of several IBDV isolates and vaccines
(A) and RFLP pattemns of PCR products digested with BstNI (B),
Sy1 (C), Sspl (D), and Tagl (E). (A). Lane 1 & 16=molecular weight
markers 100bp and 1kb DNA ladders (GIBCOBRL); lane 2=K1;
lane 3=K2; lane 4=SHM2; lane 5=225; lane 6=269; lane 7=310;
lane 8=Nok; lane 9=Dac; lane 10=Ba; lane 11=Bur706; iane 12=
Bursine plus; lane 13=Bursa-vac3; lane 14=Bursa-vac; lane 15=
TAD. (B). Lane 1& 16=molcular weight markers 100bp and 1kb
DNA ladders ; lane 2=K1, lane 3=K2; lanc 4=SH/92; lane 5=225;
lane 6=269; lane 7=310; lane 8=Nok; lane 9=Ba; lane 10=Bursine-
plus; lane 11=Dae; lane 12=TAD; lane 13=Bursa-vac3; lane 14=
Bur706; lane 15=Bursa-vac. (C). Lane 1& 16=molecular weight
markers 100bp and 1kb DNA ladders ; lane 2=K1; iane 3=K2; lane
4=SH/92; lane 5=225; lane 6~Bursa-vac3; lane 7=269; lane 8=310;
lane 9=Bursine-plus; lane 10=Dae; lane 11=Bursa-vac3; lane 12=
TAD; lane 13=Nok; lane 14=Bur706; lane 15=Ba. (D). Lane 1 &
16=molecular weight markers 100bp DNA and 1kb DNA ladders ;
lane 2=K1; lane 3=K2; lane 4=SH/92; lane 5=225; lane 6=269;
lane 7=310; lane 8=Nok; lane 9=Dae; lane 10=Ba; lane 11=Bur706;
lane 12=Bursine-plus; lane 13=Bursa-vac3; lane 14=Bur-vac; lane
15=TAD. (E). Lane 1& 16=molecular weight markers 100bp and
1kb DNA ladders ; lane 2=K1; lane 3=K2; lane 4=SH-92; lane 5=
225; lane 6=269; lane 7=310; lane 8<Bursa-vac3; lane 9=Bursa-vac;
lane 10=Bur706; lane 11=Dae; lane 12=TAD; lane 13=Nok; lane
14=Bursine-plus; lane 15=Ba.

variant)7} &AHJATHE. FYPME FU4 2 W
glol W Aol vl 7 (highly virulent, HV) IBDV7} 1}
B AT o] FA He44e) wW$ 33 HV-IBDVE
QB3 FZAAE BAF D o Fy oA = 19924
o & HALE S 1Y 9573 AdAclA HHAol %
& IBDV7L $4€ o|¥ IBDVY & A&} 811
Ao

£ 47 BDVE A3A S SAGA 17 £F

Bl K1, 269% 2tz 8, 4323 9] A Aol A, 225, 269,
3102 77 3, 4, 738 9] KA EEHAT. oA
2a e gAoZ £ o BDVE A3A 9 SA ¢ A
Aol ¥ ZAA7IE M HEE FE 2R B
. % HV-IBDVS! 849VBE 71X 1 38U 9 HolA
g Agddd osid ARAG SANN 44 60%
20%9] AAHEE YEH o] FEE Aoj7l Qg BAF
At

RE ZYREF HAFE VP2 gened variable re-
giong FEEE AA ¥ BDV 5o primer paire] <] 3}
o Z2ZE9ch. 2Z 9 PCR products 25 $9§ 27
& YEehie] $E8 9 9719 Ak deletiono] 1}
insertiono] Q1 How HTh FudjA Halg IBDV
s} MAF o] VP2 gene®] 474-bp regiono A 71449
2}0] 4 & RT/PCR-RFLP patterng ¥| 2 &to] 2439},
g AFEAE AHEF RFLP profiled 94L& ¥
3 28 Aojg HEFo YddH UH AF
Ag e RoE Jehdo™, Quing} Kibenge®s IBDV
o] segment A8 cDNAE AFELE $43do IBDV &
gFE 94 54% A9 &34 g ERIIL
o Jackwood9} Sommer”t WAl wjol2j Ao} v L3 YL
o o) T B} FEAT F43 Wolzt Yo
Y1 Ql&& restriction profile® WHETH B oA F
Uy IBDV EFEL ALE S 229 AgarEd 9
o] MAFE THE BaNId] &j3le] ZE I
el WAIFel Nok, Ba, Bumsine-plus$} § 1§03
EFHAT. 28 Y ol & BNFEL Syld} Tagle 93}
o EYAH 1§28 EHFHAU. Bur7063} Bursa-vac
2 BsiNIo| 9]&te] 314-%F RFLP profile 7}x 2 ¢l9
ofdlelF Ex 02 HAFEHRY Fde] 53R
o Sylol 93t 3108 T RE IBDVSY FEHZE
o) o] BEFE Syle] ¢ JAFAE AL YA &
£ Ao 2 Yehg}. Sylol 9% restriction profilec] A &
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£ PCR product®] restriction fragment2] & 474-bp ©]3}
ook & =d] WAIFQ) Bursine-plus, Nok, Ba 59 res-
triction fragment®] $-& 474-bp o]4} H &= Ao 2 e
ool A gEAd T FEAS e FHH0E ¢
7|5 ge] Wate] AgtELd o3 QA ES9s gE
IBDV7} £ 7] dF¢ Ao2 Holed o]EL
plaque purification &+ limiting dilution§ & o] &3} ¥
Z9 vl 2 g BE s AFALL0 Y3 AAEAE
glstajol & Aoz AR

310 B2FE AYY ZE FYRIFE APar
Ssplz} Taqlel 2|3 restriction profiled]] ¢jdle] WNFE
3 FEE AT Ssplell 98 3108 A& TR F
E 201-bps} 273-bpe] £ & Hol=dl ¥ha) Fu RS
A 3103} PAFEL 23HA Gt Taglo] oj3td]
301 Adg S E 2 FE 96-bps) 378-bpe] EAHL KW
9 1 310, Dae, Bur706, Bursa-vac, Bursa-vac3, TAD: ¢
CAEYE A2 YA g9t 28 2 Nok, Ba, Bursine-
plust AHAA R et £H & b2 el FE0 ¢
gt FUdA 22 ¥ KL, K2, SH/92, 225, 269 & F &
9] Sspla} Tagle] )%} restriction profile Y oA Hg
d y940] vj¢ Z IBDVY restriction profile*s}
= F32 A &g ¥ HV-IBDVS F9502¢F G9201¢] 7]
A 2 Ao o8 restriction filed} FYstH . 7
AA YA el 5 SHME HoA Hdge] o
$ 2% Aoz Jegt® e BIFEE HolA
HUd AP S At FQAT restriction profileo] &Y
g Aoz veht SHO29 HAME HYeAdE 7HE Ao
Z 339} ol 4] ZH#2 Hol RT/PCRE of9jE e F
o VP2 gened FE8 ] 5 AFELE AHstE B
ZA ok T H4H EAE A4 F Y Al
Fojo] o] 7H¥ AoE BT Yo B} B
F9 FYEEFE o2 3o restriction profileS 2t
Hatn EFe] RRY @149 B4 ol FoiH
Sdl4 229t BDVS 4449 540 dael &
O ANE ARE 98 5 ¢ Hoz Andn

4 £

FuelA $egE BDVEY $34 S48 steta]
9i3lc] BDZ 9|45+ se) F¢ o2 H BDVE ¥4
8] RTPCRRFLPZ $434Ith Fdg Asiote] CAM

o AE3d F 559 IBDVE st 2aF9 &
A FUA A2l WA IBDVE VP2 gened] variable
regionS RT/PCRE FE A7) t}£ restriction profile-g 1}
i EAsgd. g5 AFES LT 474p PCR
product® UEMRQITH AT EA BsNIT} Syle] o) sl
FURIFg HAFEL 47§08 REHQET 2
EYF 59 restriction profiled BAFE 3 th2 A et
wyom WAl AFztoE ME THE restriction profiled
Hol REAH 02 Fo] 7h5ant. Sspla} Tagle W4
‘do] o ¢ 73 IBDVY] VP2 genedll £ AR HE 7+
A2 e 30REFE A RE FUYEHFE ¥
A o] uf$- 733 IBDV restriction profile g Weh o] =
WA x gelge] v 43 BDVEY EX7leA4E &
A% F AN WA BDVYY FEE 7F5Eg. o
28 272 & o) 3 BDVI A thga 13 wol
7hdoluz gle Aeg gt

nes

1. Lukert PD, Saif YM. Infectious bursal disease. In:
Disease of poultry, 9th ed., Calnek, BW et al ., eds.
Towa State University Press, Ames, Iowa. pp.648-663,
1991.

2. Murphy FA, Fauquer CM, Bishop DHL, et al. Virus
taxonomy . Classification and nomenclature of viruses.
Sixth report of the International Committee on Tax-
onomy of Viruses. Springer, New York(Arch. Virol.
Suppl. 10). pp.240-244, 1995

3. Azad AA, Barrett SA, Fahey KI. The characterization
and molecular cloning of the double-stranded RNA
genome of an Australian strain of infectious bursal
disease virus. Virology , 143:35-44, 1985.

4. Dobos P, Hill BJ, Hallet R, et al. Biophysical and
biochemical characterization of five animal viruses with
bisegmented double-stranded genomes. J Virol, 32:593-
605, 1979.

5. Hudson PJ, McKem, NM, Power BE, et al. Genomic
structure of the large RNA segment of infectious bur-
sal disease virus. Nucleic Acids Res, 14:5001-5012,
1986.

6. Mundt E, Beyer J, Muller H. Identification of a novel

- 108 -



10.

11.

12.

13.

14.

15.

16.

17.

viral protein in infectious bursal disease virus-infected
cells. J Gen Virol, 76:437-443, 1995.

. Jackwood DJ, Saif YM, Hughes JM. Characteristics

and serologic studies of two serotypes of infectious
disease virus in turkeys. Avian Dis, 26:871-882, 1982.

. Jackwood DH, Saif YM. Antigenic diversity of in-

fectious bursal disease virus. Avian Dis, 31:766-770,
1987.

. Cummings TS, Broussard CT, Page RK, et al. In-

fectious bursal disease virus in turkeys. Vet Bull, 56:
757-762, 1986.

Isamail NM, Saif YM, Moorhead PD. Lack of patho-
genicity of five serotype 2 infectious bursal disease
viruses. Avian Dis , 32:757-759, 1988.

McFerran JB, McNulty MS, Mckithop ER, et al. Iso-
lation and serological studies with infectious bursal
disease viruses from fowl, turkeys and ducks: de-
monstration of second serotype. Avian Patho, 9:395-
404. 1980

Weyth PJ, Cullen GA. Transmission of immunity from
inactivated infectious bursal disease oil-emulsion vac-
cinated parent chickens to their chicks. Vet Rec, 102:
362-363, 1978.

Rosenberger JK, Cloud SS, Metz A. Use of infectious
bursal disease virus variant vaccines in broilers and
broiler breeders. Proceeding of 36th West Poultry Dis
Con , pp.105-109, 1987.

Snyder DB, Lana DP, Savage PK, et al. Dif-
ferentiation of infectious bursal disease viruses direct-
ly from infected tissues with neutralizing monoclonal
antibodies : Evidence of a major antigenic shift in re-
cent field isolates. Avian Dis , 32:535-539, 1988.
Bayliss CD, Spies U, Shaw K, et al. A comparison of
the sequences of segment A of four infectious bursal
disease virus strains and identification of a variable re-
gion in VP2. J Gen Virol, 71:1303-1312, 1990.

Lin Z, Kato A, Otaki Y, ef al. Sequence comparisons
of a highly virulent infectious infectious bursal disease
virus prevalent in Japan. Avain Dis, 37:315-323,
1993.

o9&, AeA, HRS F. FHFAS Infectious

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

- 109 -

bursal disease viruse] 79I 4% % 27 48
A BA. FANEATEIACIEYA). 23136142,
1981.

2Qg, A4, A€ 5 29 359 BDEA
FAGAe W@ BD dgFZ2ad A R
AN HE 7. HEARE T4 AL TFRIACH
2 9] A). pp. 305-310, 1993.

ALF, 2UY, A8S 5. G FIY wola
F) £l F sHP2e B9y AT $HEEH, 3T
637-647, 1995.

Rosenberger JK. Infectious bursal discase. In: A la-
boratory manual for the isolation and identification of
avian pathogens, 3rd ed., Purchase HG et al, eds.
Kendall/Hunt Publishing Company, Dubuque, Iowa.
pp. 165-166, 1989.

Kwon HM, Jackwood MW, Gelb J Jr. Differentiation
of infectious bronchitis virus serotypes using poly-
merase chain reaction and restriction fragment length
polymorphism analysis. Avain Dis, 37:194-202, 1993.
Kibenge FSB, Jackwood DJ, Mercado CC. Nucleotide
sequence analysis of genome segment A of infectious
bursal disease virus. J Gen Virol , 71:569-577, 1990.
Kibenge FSB, McKenna PK, Dybing JK. Genome
cloning and analysis of the large RNA segment(Seg-
ment A) of a naturally avirulent serotype 2 infectious
bursal disease virus. Virology , 184:437-440, 1991.
Snyder DB. Changes in the field status of infectious
bursal disease virus. Avian Patho , 19:419-423, 1990.
Van den Berg TP, Gonze M, Meulemans G. Acute in-
fectious bursal disease in poultry : isolation and charac-
terisation of a highly virulent strain. Avian Patho, 20:
133-143, 1991.

Cao YC, Yeung WS, Law M, et al. Molecular charact-
erization of seven chinese isolates of infectious bursal
disease virus : classical, very virulent, and variant strains.
Avian Dis , 42:340-351, 1998.

Liu HJ, Giambrone JJ, Dommitorio T. Detection of
genetic variations in serotype I isolates of infectious
bursal disease virus using polymerase chain reaction
and restriction endonuclease analysis. J Virol Methods ,
48:281-291, 1994.



28. Jackwood DJ, Sommer SE. Restriction fragment length 321-339, 1998.
polymorphisms in the VP2 gene of infectious bursal  30. Qian B, Kibenge FSB. Restriction fragment profiles of

disease viruses. Avian Dis , 41:627-637, 1997. genome segment A of infectious bursal disease virus
29, Jackwood DIJ, Sommer SE. Genetic heterogeneity in correlate with serotype and geographical origin of avi-
the VP2 gene of infectious bursal disease viruses de- bimaviruses. Can J Microbiol , 42:93-97, 1996.

tected in commercially reared chickens. Avian Dis , 42:

- 110 -



	1: 


