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ABSTRACT

IBDV outbreak had been reported to infect broiler chicken in Malaysia and cause high mortality. It had been
reported that the virulence and pathogenicity of the virus is related to its coated protein, specifically the VP2
hypervariable regions. To study this, the nucleotides and protein of the local IBDV isolate was sequenced and
analyzed by comparing it with other IBDV that had been reported previously. To obtain the virus sequence, local
IBDV isolate strain 3529/92 was propagated in SPF eggs and RNA were extracted, amplify by rt(reverse
transcriptase)-PCR before being inserted into pCR 2.1 TOPO for cloning and sequencing. The full length of the
gene segment for the coat protein was constructed by concomitantly joining the fragments using the native
restrictions sites of IBDV in pTrcHis2a expression vector. The sequence analysis revealed that the local IBDV strain
3529/92 consists of 3039 nucleotides which encodes for 1012 amino acids. BLAST analysis of the nucleotides
sequence showed that the local strain shared greatest similarity with the Dutch D6948 w IBDV subtypes. Analysis
on the VP2 variable regions of 3529/92 showed most amino acid substitutions at VP2 variables regions are similar
to the changes in VP2 variable regions of wiBDV subtypes. Phylogenetic analysis prove that that 3529/92 isolates
closely related with wiBDV subtypes. The nucleotides sequences of ORF A2 3529/92 will give great insight in
vaccine development against IBDV especially wiBDV subtypes.

Keywords: very virulent infectious bursal disease (vwwIBD\Begment A ORF2, nucleotides sequence analysis,
phylogenetic tree

INTRODUCTION

Infectious Bursal Disease Virus (IBDV) is the cauaagent of infectious bursal disease (IBD) omuf@oro
Disease’ a disease designated after the place fostitreported outbreaks [1]. This disease is higlontagious
immunosuppressive disease in young chicken thattresthe damage to the immune tissue particulbrdysa of
Fabricius and its derived B-lymphocytes [2]. Theads to the inability of the host to effectivelgpenses towards
subsequent infection by other etiological agentd seduced its ability to respond to vaccination 81, The
outbreaks of IBD still strikes although there is tidvancement of vaccination program against ikesade [4]. The
IBD had caused significant lost in poultry induséighough the economic impact of it is varied defieg on the
attacking virus strain, the flock susceptibilitydafreed; intercurrent primary and secondary pathsgand
management and environment factor. The emergeheerg virulent IBDV (vwIBDV) strains asides fronhé
‘classical’ strains had increased the severityBIDV attacks towards chicken industries as veryleimtistrain can
cause up to 70% flock mortality in laying pullefs b, 6] compared to classical form of outbreakalhinortality
will only ranged from 1 to 50% [1]. Although, vvIBDcan cause lesions typical of IBDV and antigericalmilar

92
Scholars Research Library



Raha Ahmad-Rauset al Annals of Biological Research, 2013, 4 (5):92-104

to classical strains but still vwiIBDV can manifesbtié infections against level of maternally derivadtibody that
were previously protective against classical s&din 7]. The vwiIBDV had been detected in Europ&ica, South
America and Asia including in Malaysia. In Malaysiee vwIBDV strain were reported from middle 199iwards

[8].

IBDV belongs to Avibirnavirus genus under Birnadae family. IBDV nucleic consist of two segmergsegment
A and B) of double stranded RNA. The sized of Segm®& ranges from 3063 bp (strain Farragher) and to
3261(Strain P2) [9]. The larger segment A contguof 2 Open Reading Frame (ORF) which is paytiall
overlapped with each other. ORF 2 encoding a lpajgprotein about 105 to 115 kDa in sizes. The paiein is
encoded in the order of N-preVP2-VP3-VP4-C [10].e3& polyprotein is cotranslationally processed thia
autoactivity of VP4 into VP2 (initially precursof ¥P2; or pre-VP2) and VP3 which are the two matuctural
proteins forming the viral capsid. VP2 forming tbater capsid while VP3 formed the inner one. Thienary
cleavage site of the polyprotein had been recogdnizke cleavage of preVP2-VP4 junction is belietetiappen at
Ala-512 and Ala-513 and VP4-VP3 junction is at AB5 and Ala-756 [9]. The protein size for preVP2e(ursor
of VP2) is 62 kDa, VP2 (54 kDa), VP3 (30 kDa) anH ¥ (29 kDa) [9]. It is also reported that the %fere-VP2

is 52 kDa but then separates into two polypeptideieh were designated as VP2a (41 kDa) (or VPX) ¥R@b
(VP2) (37 kDa) [11] as the result of proteolytiealage by VP4. Much of the report showed differendbe size
of VP2 expressed by different expression host asrhturation process of pre-VP2 into VP2 is premgrproduct
relationships and much likely depended on the cbgeaffolding of VP3 which interacts with VP1 aasl well as
the viral DNA [12]. Although, there are differencesVP2 sizes, the sizes for VP3 and VP4 are milahyl the
same which are at 30-32 kDa and 27-30 kDa respgtiBegment A ORF2 encoded for VP5 [13]. Genome of
segment B contains a large 94 kDa product, VP1B8}. much interest is on ORF 2 of Segment A esjigaim
gene encoding VP2 as VP2 has been identified asrnhajst-protective immunogen of IBDV and contaihs t
antigenic regions responsible for inducing the radizing antibodies in host [14, 15]. The main melizing
antigenic domain in VP2 is found to be at aminodagposition 206 and 350 [16]. Therefore, VP2 hadnbe
manipulated in one context and another in vacailee®lopment. Although much interest was given t@ \dRne in
vaccines development but it is also found that R8 VP4 are equally important. Researchers fouadplasmids
DNA encoding VP2 initiated a very low level of nmlizing antibody which is protecting chicken fractinical
outbreak with low mortality but not the bursal dg@aWhen plasmids carrying VP2/4/3 genes aretefeinto
the chicken, it induced satisfactory antibody anatext chicken against virulent IBDV [17]. The OR®as widely
manipulated in producing virus like particles (VIRs it can act as vaccines.

In this study, Segment A ORF2 nucleotides sequénteof IBDV isolates 3529/92 a Malaysian IBDV was
determined. Isolates 3529/92 is collected from 18@treaks in broiler chickens in Tronoh, Perake Bequence
analysis of nucleotides sequences of ORF2 anckilsi@kd amino acids sequence were carried out terstadd it
molecular basis. Full nucleotides sequences of agrA ORF2 3529/92 is compared with established V\BD
sequences to identify the relationship with othieaiss and as well as to use the sequence fornactgvelopment.
Sequence analysis and comparison of VP2 with atloéates were also conducted.

MATERIALSAND METHODS

Construction of vector harboring segment A gene (ORF2)

cDNA of vwIBDV 3529/92 (from Virus Research Instéis Malaysia) was used as a template for amplificaf
segment A gene. Full length segment A ORF2 was ifietblby separated amplification divided into three
fragments. For each fragment, amplifications wesaducted by identifying unique native restrictidtes from
previously published nucleotides sequences. Toiéntpk three fragments, primers are as in Table 1.

PCR
PCR reactions were carried out using DyNaZ{iEXT DNA polymerase (Fynnzymes, USA). The PCR cydtes
amplification were as followed: 95°C for 3 min, @for 30 s , 55-60°C depending on the primer anngal

temperature, 72C for 1 to 2 minutes according to nucleotides tangmplified. The PCR cycle’'s process were

repeated 30 times and lastly final extension fomfifutes were done. The PCR products were firspgéfy by
using gel purification kit (Qiagen) before clonedo PCR 2.1 Topo TA (Invitrogen,USA) and transfodriato
TOP10Escherichia coli cells (Invitrogen,USA) .
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Tablel: Primersfor obtaining Fragment 1, Fragment 2 and Fragment 3 of Segment A ORF 2

Length of

Primer Nucleotides sequence Restriction sites
fragment(bp)

1% fragment Kpn1 Forward 855 gatagg atc_ggt acatg acg aac ctg caa Kpnl(additional)

ST 5'-att gaa_gaa tt@ag gtt gtc agt gcc EcoR1 (additional) andNgoMIV (native),
1> fragment EcoR1 reverse ggc-3 respectively

2" fragment Kpnl NgoM4 782 5' ttt caa _ggt aceat ggg cta acg gcc Kpnl(additional) and NgoMIV__(native),
Forward gge3 respectively

2" fragment Sacll EcoRlI 5’ acg cag gaa ttttg tgt gca_ccg cgg EcoRl (additional) and Sacll (native),
Reverse agt atc 3’ respectively
3 fragment forward primer 1414 g gat act ccg cgdge aca caa cct cga Sacll (native)
39 fragment reverse primer g tca ctc aag gtc ctc atc aga gac agc

Cloning into PCR2.1 TOPO and transformation

The cloning procedure of PCR 2.1 TOPO TA is acewydd manufacturer’s instruction with some modiiea, in
which incubation of vector with PCR fragments wateaded to 30 minutes before transformation wasigoted.
The transformation was carried out as describe diptooket al (1989) [18]. with increasing incubation times
before being spread onto LB Ampicilin X-gal platétue white screening). The plates were left owgithio grow
and positives colonies were chosen and grown orpluB ampicilin broth overnight before their plassidere
confirmed for presence of insert by restrictionygnes (single or double digest) and PCR. The pe&stielones
were then sequenced. The whole processed weretedpantil all the 3 fragments were in pCR 2.1 TOPO,
individually. Later all 3 fragments were subclonadd ligated in one expression vector, pTrcHis2aitflogen,
USA).

Subcloning into pTrcHis2a

The fragments in pCR 2.1 TOPO were subcloned iftlgis2a by double digestions with specific restoies
enzymes. The three fragments were continuously gtats with fragment 1 followed by fragment 2 &jdsub
cloned into the same pTrcHis2a vector to yield faligth segment A ORF2 (Figure 1). The first fragineas
subcloned by double digestion Byn 1 (NEB, England) andco R1 (NEB, England) and ligated using T4 DNA
ligase (Invitrogen, USA) into pTrcHis2a resulting pTrcHis2a+F1. The vector then was transformed Entcoli
TOP10 and colonies were screened for vectors hadfagment 1. In obtaining pTrcHis2a harboringgiment 1
and fragment 2, (pTrcHis2a+F1+F2), pCR 2.1 TOPGdang fragment 2 were double digested with Ngohii
EcoR1 and subcloned into pTrcHis2a+F1. Lastly teeatble fragment 3, plasmids pCR 2.1 TOPO harboring
fragment 3 were digested with Sacll and EcoR1 antbclened into pTrcHis2a+F1+F2 vyielding
pTrcHis2a+F1+F2+F3.

Analysis of sequence

The Segment A of IBDV 3529/92 sequence was analpgeasing BLAST (http://blast.ncbi.nlm.nih.gov/Btasi)

to compare the identity with other reported seqasn&xpasyProtParam tool (http://web.expasy.ortgpram)
was used to determine the protein parameter. Theeotides sequences were aligned using ClustalW
(http://www.ebi.ac.uk/Tools/msa/clustaly2Phylogenetic analysis was carried out by usirigGWA 5.05 software.
The phylogenetic tree was constructed by Neighboridg methods with Kimura two parameter-optionghe
robustness of nodes was evaluated by bootstrapd@ replications). The IBDV 3529/92 sequence aralyzed

by comparisons with the complete IBDV ORF A2 of eathisolates. The viruses strain name, their Gereban
accession number and their origin are as showmabier2.
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Kpnl 245
Fragment 1
NgoMIV 1157
pCR2.1 TOPO + First Fragment EcoRl1 1175
EcoR1284  NgoMIV 320
Fragment 2
N Sacll 1099
pCR2.1 + 2nd Fragment EeoRI 11

EcoRl 1129

4758 bp

Sub cloned into

Sub cloned into

Sacll 305
EcoRI 284

Fragment 3

pCR 2.1 TOPO+ Fragment 3

5351 bp

EcoRl 1722

Sub cloned into

pTrcHis2ZA

4406 bp

Kpnl 445
Fragment 1
pTrcHis2A+ Fragment 1 NeoMIV 1296
EcoRl 1314
5267 bp .
Kpnl 445
Fragment 1
NeoMIV 1296
Fragment 2
pTrcHis2a+Full Fragments
Sacll 2075
7439 bp I IBDV ORF Al Full Fragment

Kpnl 445

, Fragment 1

i NgoMIV 1296
pTrcHis2A+Fragmentl &2
604@bp

Fragment 2

Sacll 2075
EcoRI 2087

Figure1: The processof subcloning fragment 1, fragment 2 and fragment 3. Each of fragments wasfirst cloned into pCR2.1 TOPO TA
before continuously subcloned into pTrcHis2a to get the full length polyprotein gene. The pictures showed the plasmids and the
corresponding restriction enzymes and their positionsin the plasmids.
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Table2: List of 19 1BDV isolatesfor comparison of ORF2 segment A genome.

Virus strain name  Genbank ascension no.  Origin typeb
UPM94/273 AAN04461.1 Malaysia wIBDV
UK661 CAA63416.1 UK wIBDV
D6948 AAF85953.1 Netherland wIBDV
KS ABI52866.1 Israel wIBDV
TASIK AAN52492.1 Indonesia wIBDV
GZ/96 AAT99261.1 China wIBDV
Gx AAR14320.1 China wIBDV
Harbin-1 ABP96989.1 China wIBDV
OKYM BAA08555.1 Japan wIBDV
HK46 AAD23373.1 Hong Kong wIBDV
SH/92 AA049501.1 Korea wIBDV
Chinju AAM28898.1 Korea wIBDV
P07 AY665672.1 Tunisia wIBDV
94432 CAJ44475.1 French wIBDV
GZ29112 AF051837 China Classical
52/70 D00869.2 n.a. Classical
STC D00499.1 n.a. Classical
JD1 AF321055.1 China Attenuated
Hz2 AF321054.1 China Attenuated

RESULTSAND DISCUSSION

DNA Ladder

Figure 2: Theagarose gel picturesof pTrcHis2a plasmids harboring fragments of polypeptides genes after digestionswith Kpnl and
EcoR1. The digestionswer e done to confirm the availability of theinsert. The gel agarose used are 1% gel and the marker used is 1kb
DNA ladder from New England Biotech (NEB). Figure 2, Lane 1: pTrcHis2a harboring fragment 1 insert, as expected the digestion
processwereresulted in two bandswhich corresponding to the vector fragments (4.4kbp) and theinsert (855bp). This vector wasthen
used toinsert the second fragment of polypeptides gene. Figure 2, Lane 2: pTrcHis2a harboring fragment 1 and fragment 2 of
polypeptides genes. The size of fragment 1 and 2 combined together isabout 1637bp and digestionswith corresponding restrictions
enzymes gave two bandsthe vector and insert. Figure 2, Lane 3: pTrcHis2a harboring complete fragment of ORF2 Segment A IBDV
(3039 kb). Theinsert were also check by digestionswith Kpnl and EcoR1.

Vector harboring segment A gene (ORF2)

Open reading frame (ORF) 2 of segment A gene ofMBI329/92 was cloned into pTrcHis2a (Invitrogen,A)S
before the nucleotides and the deduced amino agdefice were analyzed. The segment A clone wasraotes!

by first aligning several published reported seqesnof IBDV and identification of conserved uniguernal

restriction enzymes sites for designing primersanaplify the gene. The segment A were divided by¢hand
cloned separately into pCR 2.1 TOPO (cloning vedtefore assembled sequentially iftocoli expression vector,
pTrcHis2a. Figure 2 showed pTrchis2a harboringrfragt 1 (855 bp), fragment 1 and 2 (1637bp) andhade
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fragments (3039 bp), respectively after double stiga with Kpnl and EcoR1. All the ligated 3 fragre were
sequenced and nucleotide sequence was later adalyze

ORFA1 nucleotides and amino acids sequences analysis.

The complete preVP2/VP4/VP3 gene sequence of IB&dlate 3529/92 consists of 3039 bp encoding for2101
amino acids (aa) (Figure 3). The nucleotides coitipasconsist of 812 Adenine (26.72%), 851 Cytos{@8%),
791 Guanine (26.03%) and 585 Thymine (19.25%). Tdmino acids sequence when analyzed with
ExpasyProtParam_ (http://web.expasy.org/protparashowed that the three proteins, preVP2, VP4 amB V
predicted molecular weight are 54 kDa, 26.5 kDa 20@ kDa respectively. Analysis of the sequense ahowed
that the Ala-Ala at aa 512/513 and 755/756 wheeeatltoproteolysis occurred in releasing preVP2, ¥Rd VP3
are intact.

at gacgaacct gcaagat caaacccaacagatt gtt ccgtt cat acggagecttctgatg 60
MTNLODO OQTOQOQI VPFI1I RSLL M

ccaacaaccggaccggcgt ccat t ccggacgacaccct agagaagcacact ct caggt ca 120
P T TGWPASI1 P DDTULEIKHTIL R S

gagacct cgacct acaat t t gact gt gggggacacagggt cagggctaattgtctttttc 180
E T S TY NLTV GDTGSGLI V F F

cctggtttccctggcet caatt gt gggt gct cact acacact gcagagcaat gggaact ac 240
P GF P GSI VGAHYTULQSNGNY

aagtt cgat cagat gct cct gact gcccagaacct accggccagct acaact act gcagg 300
K FDQMLULTAQNLWPASYNYTCHR

ct agt gagt cggagt ct cacagt gaggt caagcacact ccct ggt ggcgtttatgcacta 360
L VSRSLTVARSSTLUPGSGVYAL

aat ggcaccat aaacgccgt gacct t ccaaggaagcct gagt gaact gacagat gtt agc 420
N GTI NAVTFQGSL SEULTDVS

t acaat gggt t gat gt ct gcaacagccaacat caacgacaaaat cgggaacgt cct agt a 480
Y NGL MS A TANI NDJIKI GNWVLYV

ggggaaggggt aaccgt cct cagct t acccacat cat at gat ct t gggt at gt gagact c 540
GE GV TVLSLUPTSYDULGYVRL

ggt gaccccatt cccgcet at agggct cgacccaaaaat ggt agcaacat gt gacagcagt 600
GDbDPI PAI GL DPIKMVATTCUDS S

gacaggcccagagt ct acaccat aact gcagccgat gatt accaat t ct cat cacagt ac 660
DRPRVYTI!I TAADUDYQFSSOQY

caagcaggt ggggt aacaat cacact gtt ct cagct aat at cgat gccat cacaagcctc 720
Q fi]? GVv TI T L FSANI DAI T SL

agcat cgggggagaact cgt gt t t caaacaagcgt ccaaggcctt at act gggt gct acc 780
SIGGELVFQTSVQGLILGA

atctaccttataggctttgatgggact gcggt aat caccagagct gt ggccgcagacaat 840
Il Yy L1 GF DOGTAVI TRAVAADN

gggct aacggccggcact gacaacctt at gccatt caat att gt gat cccaaccagcgag 900
G L TAGTI DNLMMPEFNI VI E:]T S E

at aacccagccaat cacat ccat caaact ggagat agt gacct ccaaaagt ggt ggt cag 960
I T QP I T SI1 KL EI VTS K S G G Q

gcgggggat cagat gt cat ggt cagcaagt gggagcct agcagt gacgat ccacggt ggc 1020
A GDQMSWSASGSLAVTI HGSG

aact at ccaggggccct ccgt cccgt cacact agt agcct at gaaagagt ggcaacagga 1080
NY P GALRPVTLVAYERVATG

tctgtcgttacggt cgccggggt gagcaact t cgagct gat cccaaat cct gaact agca 1140
S VvVVvVTVAGVSNFETLI P NZPETL A

aagaacct ggt cacagaat acggccgat t t gacccaggagccat gaact acacaaaattg 1200
K NL VTEY GRFDWPGAMNYT KL

at act gagt gagagggaccgt ctt ggcat caagaccgt at ggccaacaagggagt acact 1260
Il L S ERDARLGI KTVWPTREYT
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gactttcgcgagt act t cat ggaggt ggccgacct caact ct cccct gaagat t gcagga
DFREYFMEVADILNSUWPLIKI AG
gcatttggctt caaagacat aat ccgggcecct aaggaggat aget gt gccggt ggt ct cc
A F GF KDI I RALRRI AV PVVS
acact gt t cccacccgecgcet ccect agecccat gcaat t ggggaaggt gt agact acct g
T L FPPAAPLAHAI GEGVDY.L
ct gggcgat gaggcacaggct gct t caggaact gct cgagccgegt caggaaaagcaaga
L GDEAOQAASGTARAASGI KA AR
gct gcct caggecgeat aaggcagcet aact ct cgccgccgacaaggggt acgaggt agt ¢
A A S G R I R QL T L A/ADJKGYE VYV

gcgaat ct gt t t caggt gccccagaat cct gt agt cgacgggat t ct cget t cacct ggg
A NL F QVPQNWPVV DS GI L A S PG

at act ccgcggt gcacacaacct cgact gcgt gct gagagagggt gccacgct attcccce
Il L R GA HNLDZ CVLIREGATULFP
L S S
gt ggt cat cacgacagt ggaagat gccat gacacccaaagcact gaacagcaaaat gttt
v vII T TV EUDAMTWPIKALNSIKMF

gct gt cat t gaaggcgt gcgagaagat ct ccaacccccat ct caaagaggat cct t cat a
A VI E GV REUDLOQPPS QRG S F I

cgaact ct ct ccggacat agagt ct at ggat at gct ccagat ggggt act t ccact ggag
R TL SGMHRVYGYAPUDSGVLPLE
s L B
act gggagagat t acaccgt ggt cccaat agat gat gt ct gggacgacagcattatgct g
T GR DY TV YV PI|I DDVWDUDSI ML
B o SN
t ccaat gaccccat acct cct at t gt gggaaacagcggaaacct agccat aget t acat g
S NDPI1 PPI VGNJSGNLAI A Y M

gat gt gt t t cgacccaaagt ccccat ccat gt ggccat gacgggagecct caacgcect at
DVFRPIKVPI HVAMTGALNAY

ggcgagat t gagaacgt gagct t t agaagcaccaagct cgeccact gcacaccgact t gge
G E I E VvV S FRSTIKULATAMHIR RTL G
e I T o o T
ct caagt t ggct ggt cccggt gcat t t gacgt gaacaccgggt ccaact gggcgacgt tt
L KL AGPGAFDVNTGSNWATF
s L
at caaacgttttcct cacaat ccacgcgact gggacaggcttccttacct caaccttcca
Il K RFPHNWPRDWDWIRLWPYLNILP

tacctt ccacccaat gcaggacgccagt acgacct ggccat ggccgcet t cagagt t caaa
Y L PPNAGRIOQYDLAMA/ASETFK
L L

gagacccccgaact cgagagcgccgt cagagccat ggaagcagcagct aacgt ggaccca
E T PELESAVRAMEAAANVIDTFP

ctgttccaat ct gcget cagegt gt t cat gt ggct ggaagagaat gggat t gt gact gat
L F QS AL SVFMWLEENUGI V TD

at ggccaact t cgcact cagcgacccgaacgcccat cggat gcgcaatttt ct cgcaaac
MANFAL SDPNAHRMRNIEL AN

gcaccacaagcaggcagcaagt cgcaaagagccaagt acgggacagcaggct acggagt g
A P QA GSKSOQRAKYGTAGY GV

gaggcccggggcecccact ccagaggaagcacagagggaaaaagacacacggat ct caaag
E AR GPTUPEEAQREIKDTRI S K

aagat ggagact at gggcat ct act t t gcaacaccagaat gggt agcact caat gggcac
K M ETMGI YFATWPIEWVA AL NG GH

cgggggccaagccccggecagcet gaagt act ggcagaacacacgagaaat acct gat cca
R GP S P GQLKYWQNTIREI P DP

aacgaggact acct agact acgt gcat gcagagaagagccggt t ggcat cagaagaacaa
N EDYLDYVHAEI K SRLASETEDQOQ

at cct aagggcggct acgt cgat ct acggggct ccaggacaggcagagccaccccaagcec
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I L RAATSI Y GAPGOQAEUPPAQA

tt cat agacgaagt cgccaaagt ct at gaaat caaccat gggcgt ggccccaaccaagaa 2880
F I DEVAKVYEI NHGRGPNAOQE

cagat gaaagat ct gct ctt gact gcgat ggagat gaagcat cgcaat cccaggcgggcet 2940
QMKDLLLTAMEMKHRNPRR RA

ccaccaaagcccaagccaaaacccaat gt t ccaacacagagaccccct ggt cgget ggge 3000
P P KPKPIKPNVPTQRPPGRL G

cgct ggat cagggct gt ct ct gat gaggacct t gagt ga 3039
R WI R AV S DEDIL E *

Figure3: Thefull nucleotides and amino acids sequences of 3529/92 polypeptides gene. The deduced amino acid sequencefor the
polypeptides geneis shown below the nucleotide sequences. The preVP2 geneisdashed (-), VP4 geneisindicated as plus (+) sign and VP3
geneisunderlined. The expected autoproteolysisjunction isindicated with slash (/) sign. The amino acid determinant of vwIBDV
subtypesis boxed. The stop codon isindicated as*.

Alignment and phylogenetic tree analysis

The full Segment A ORF2 were aligned with 19 pui#d sequences of 14 wiIBDV, 3 classical strains and
attenuated strains. The nucleotide alignment reshdtved that the full Segment A ORF2 gene sequeht&DV
3529/92 shares 99% homology with isolate D6948 I{sidands), virus strain ks (Israel), UPM 94/273 [&aia),
Tasik94 (Indonesia), GZ/96 (China), GX (China), O{{Y(Japan), UK 661 (UK), and Harbin-1(China), 98%
homology with HK46 (Hong Kong) , SH92 (Korea), 6jui (Korea), PO7 (Tunisia) and strain 94432 (Frénahd
only shared 95% homology with the STC, Strain 52GH 29112, TDI and HZ2. While, the full length VRP4-
VP3 protein alignment revealed that 3529/92 diffiee amino acid (aa) residues with Chinju and P9@,residues
with D6948, IBDV ks, GZ/96 and GX, three residuethwiasik94, HK46, Strain 94432 and OKYM, six rasd
for UPM 94/273 and Harbin 1 and there are seveiues different with UK661 and SH 92. The alignmeht
protein sequences of VP2 protein showed that therdive amino acids residue that are unique fastrnbvviIBDV
strain in their VP2 protein which are Ala [22R§ [242], lle [256], lle [294] and Ser [299].

(Figure 4).

All of the amino acids residues are located aMB@& variable regions (between residues 206 to @@h has high
tendency for nucleotides exchanges (Baydtsa., 1990). Among those five amino acid residues éify[222] was
located at hydrophilic regions of VP2 variable e There are four reported hydrophilic region$BidV which
are hydrophilic peak A (aa 210 to 225), Minor p&al247 to 254), Minor peak 2 (281 to 292) and Hydhibic peak
B (aa 312 to 324). Hydrophilic regions are the oegiin the capsid which are directly exposed atetact with the
immune system. Although, lle [242], lle [256], |294] and Ser [299] are not directly in hydrophitiegions but
their location are much closed and is believedetatill in the projection domains in VP2. Aa residlAla [222], lle
[256] and lle [294] had been reported to be thejuairesidues which had been used as the indicatitlee very
virulent subtypes. IBDV isolates which carries eddt these three aa residues are categorized as thibtypes.
When comparisons were made with the attenuated IBDY and HZ2 they had 10 aa residues differencésein
VP2 sequences. The residues are at position 222 288, 256, 279, 284, 290, 299, 330 and 450. &itkem were
unique to the attenuated viruses which are atipasitaa 253, 279, 284, 290 and 330. Among thoserégidues,
only three of them which are at position 253, 2@l 284 were confirmed to be important marker fer ¢irulence,
cell tropism and pathogenic phenotypes [19] Theeséinding is also reported by Van Loehal. (2002) [20] that
observed the alteration of the aa at position 288 284 occurred in both tissue culture adaptatiod arus
attenuation in SPF chicken. According to Coulibatlyal. (2005) [21], those three amino acids which are, 253
and 284 are located in the most exposed loopseoptbjection domain that had direct interactiorhwifie immune
system. It seems that most aa substitutions oatatr®’P2 variables regions and previously it haenblenown that
only VP2 is the major antigenic component whichuioedd protective neutralizing antibodies.
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Probably, changes in VP2 variable regions sequeme cause of increased pathogenicity. However, Bbat.

(2000) [22] found that the changes of pVP2 of att#ad IBDV with very virulent phenotypes show thme
mortality or morbidity can be observed. Henhal (2006) [23] speculated that the emergence andnsipa of
wIBDV is the synergic effects of reassortmentégmment B and mutation in the segment A. Thus, terdene the
virulence of IBDV outbreaks, data on both segmestsmportant. Although, both of the segments areelsu
important in determined the virulence or the sayesf the outbreaks but in order to produce vac@gainst the
wIBDV, data on the segment A should be sufficiastthe antibody will mostly reacts with the epitos virus
capsids.

HydrophilicPeak & Minar peak 1 Minor peak 2
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Infecticus bursal disease wvira
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attn. viruscl assicl BDV
rerers

Figure4: Themultiple sequence alignment of VP2 variableregion. The variableregion of VP2 islocated between amino acids (a.a)
residues of 206 to 350. The sequence alignment of was done by comparing the 3529/92 with other 19 deposited IBDV sequencein
Genebank. Out of the 19 sequence 14 of them arefrom very virulent subtypes, 3 classical virulent subtypesand 2 of them ar e attenuated
form of IBDV. The sequences were aligned by Clustal W programmed, edited and visualized by BioEdit software. The boxed sequence
refer to the hydrophilic peak A, minor peak 1, minor peak 2 and hydrophilic peak B. The smilar a.aresidues asthe 3529/92 is shown as
dot (.) and the differenceresidues are shown astheir respective amino acid 1-letter translation.

The alignment of VP4 shows there are five aa whighunique to vwIBDV subtype when compared to otB&V
subtypes (Figure 5). They are aa at position 549, 685, 715 and 751. The alignment result alsevedahat one
amino acids different at position N642K in whichlyr3529/92, KS and UPM94/273 share this amino acids
substitutions. Rudet al. (2002) [24] observed that only three substitutitmsd within VP4 not five as reported in
this study which are Asn[685], Ser[715] and AspHJ(This is likely because they have larger sanspe than us.
They also speculated that when VP2 is importanirforeased pathogenicity, the changes in VP4 iitapt for
increased virulence as it upregulated the autodatatleavage. The alignment of VP3 only shows #tiigon at
Ala [1005] (Figure 6). The lack of substitution fiit VP3 further support that it did not play import roles in
increased pathogenicity.

Hydrophilicpeak B

_ 3523/32 TSIK|E IVT SKSCOQACDQHEWEASGS LAVT TH
Isolate 06948 _Hetherlands bee-
IEDYV virus_strain_ks_ Iarael !
varus_straan UR[34/273 '
Taset_Indmesia ‘
GZ/96_China H
CX_China H
= Ol Japan }
UK661_UK !
Harbkin-1_China o
Hitd & HONTONG b
i
L
]
L
]
¢
)
"
)
’
|
r
|
i
8

wlBDY

SHIZ KOREA

Chinju Horea

FOT_Tuniaia

‘- Strain_ 54437 French
Infectious_burzal disease viru
strain_52/70

Clas=aiclBOV

= ST
_E { Infecticus bursal disease vira .
E Infectious kursal dizsease vie ..

100
Scholars Research Library



Raha Ahmad-Rauset al Annals of Biological Research, 2013, 4 (5):92-104

520 530 540 550 S5eq 570 580 530 €00 &10
L L e L [P I
3523752 S ENAAHL B POP VD ST LAS PCT LR CARRLOCY LRECATL FEPVT TTUVEDLALT FRAL N SLMEAVT ECVREDLQ PR S0RCE FIR TLACHRY VT A
Ipalate 06348 Hetherlands . o . .
IEOV wirus Btrain ks Tsrael . . . . e . A e e
vivuz atwann URLS4/273 e e e e .
Taper_Indanesia . . .
GE/96_China o . S e
G Chana e . e e
DRV Japan . .
UHEEL U A . - i
Harhin-1_Chana R— . S e
Hi4 6_HOTGRDNG . . .
5H52 RIRER e . R e
Cringu Horea e . S e
POT_Tuanisia
Srrain 94432 French e -
Infectasus buraal dhaease wiry .. - Lo o
Btrain_S52/70 . . .. B .
Infectasus burasl dissame viru V..
Infectious_bursal disease virma . A . . Voo . . e . . . . .
£20 630 40 £50 660 70 £80 S50 Too 710

F O T I e L e
3529/32 FOOVLPLETROTVWRPIDIVAIC STHMLSHD FIP PIVRTSCHLATA Y OV RPRVE THVAMTOA LN EIENSFRSTRLATAHR LOLELACE TV
Isolate [€548 Metherlanda T . . e . e .
IEIV varus_strein ks Teracl
vivus strain URIS4/273
Tasek Indoneala
GZ/96_China
i China
ORI Japan
UREEL_U
Harbin-1_China
346 HONGEONG
5HIZ_FIREA
Chinju_Horea
PO7_Turiaia
Stradn_34430_French
Infectious baraal disease viva
Atraar 53/70
STC
Infectious uaraal disease vivn

BB BB M PR M B SR B A R
Ed
]

n
m b b

Infectious burnal dinease wiru

35392 T CEHNATE TFRFFHHPRIWIR L L LY LF PHA R T LA G
Isolate DE548_Wetherlands

IANY wairus strain ka Tzrvasel . - P
vitus_stTadn URE /373 ]
Tasek_Indonesaia

GZ/ 96 China

G Chana

O Japan

UHEEL U

Harkin-1_China

Hig & HOMGEDHG

SH3Z_KIFEA

Chinju_Rorea

POT_Tuniaia

Strain 94432 French

Infectious buraal disease virtu
srrain 52/70 - B

STC

Infectious burasal disease viru . e
Infect,)ous:bursal:dlaease:\:im T . [P R & B

Figure5: Themultiple sequence alignment of VP4 variableregion. VP4 protein startsat amino acidsresidue 513 to 755.

In order to determine the relatedness of IBDV st629/92 to published serotype 1 strains of IBR\otal of 19
nucleotide sequences as in the table earlier quneng to the VP2-VP4-VP3 ORF were aligned usihgstal W

and used to construct a bootstrapped phylogenet& t The phylogenetic tree showed two distincstelis as
expected (Figure 7). The vIBDV subtypes clustdmgkther while the attenuated and classical IBDVewsaced
in another cluster. The alignment and phylogenatialysis of nucleotides sequences are the commdmohesed
for grouping many organisms. In the latter methbd, relationships between the virus of interest thiedreference
viruses were determined according to their locatinrphylogenetic tree and the virus that shareribst similarity

were groups together. For IBDV, the groupings bylpgenetic tree had been used to determine thepedbbf the
virus. The undefined fields strains were usuallgusmced and tree were construct to determine thiyses of the
virus. Although, there exists some other methoddatermining the subtypes such as restriction eesytangth
polymorphisms (RFLP) and virus neutralization (V@say, sequencing and phylogenetic tree were tis¢ rapid

methods that are available and suitable for rostimerks.
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Figure6: Themultiple sequence alignment of VP3 variableregion. The VP3 protein startsat amino acidsresidue 756 to 1013 (stop

codon).
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Figure 7: Phylogenetic tree constructed by Neighbour - Joining Method based on 3039 bp sequences of VP2-VP4-VP3 polyprotein. Values
at the nodesindicate bootstraps probability as determined by 1000 re-sampling.

CONCLUSION

In conclusion, sequencing and phylogenetic analfisglser confirmed the designation of 3529/92 assultypes.
Molecular characteristics obtained from the 352%@2 important for the development of geneticatigiaeered
vaccines and diagnostics tool.
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