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fE vk [CBE%%  (Infection bursal disease, IBD) J& fy X9 {& Yy ik (G 2
%5 (Infectious bursal disease virus, IBDV) 5| X Fl kX8 H)— Fb & B 82
it R . XFRA I A S ENBFRAL R TE XK., A IBDV #ik
BEAHFHAE AR, 5 F 854 B BUE S BUR 2 B0 71 U Kt
X E B LA AR, AE G A RBEE S AT, ME AR R
—HE" WK A —E W RRME, PFREAEEA X . E3)
xS FPRRREAATIIE . HIk, ATRAE BB NZ, BN “EE—H
W, XEE, R mEEEER AR (Reverse genetics mani-pulation technique )
METmA . REBEEREREARAEAERZH, 8 T AMBHREERAH#TT
ANTEAELUS TR T i m d i N R = Th BB KT T .

AWFFEERE T IBDV B87 #RiY-2 R A, AT HERAH#IT T IR E
PGB 2FT, SRR T —Le4t X A A58 55 5 1 O FEpR T 2 AR
FERL A, Ry, R VP2 {UZYE IBDV HENHMEEZ —. B WERER
GREHEL A WEMHXNRF. SEtEVESMAAE A, B WERERA 45
BB —ANUIUBREANL S, @i PCR W ERITIIRREZE, KB THA #
fEARGH) A, B BRNASRKEIAK, fEIHEM FWET A, BEEAS'HAE T7
R T HE AN RBEFE AR AT AEANERAEREZR AR,
R RSN BT S RNA 5 4 % 5% 3804 43 51 A S R i SE 55 42 Vero 4
M, ZZWMENR PR HHEA B EPRCH IBD JHE



SAB'E L3

%t RNA R #EAT AL PR Bk by B e M e R C A 4 TR B E LR =
ARG ST RE R A ST I — 5842 . B3 RNA S5 8 /0 % ) 8 1%
A LIRS ERR, M AT LAZE DNA /KF E Xt RNA RT3 {5 3
YE, RIEABISE RNA SR8 4> A% B 8 518 £ ROM B /R R M TR
HHHHEARATA,

ey kL CHERE (IBD) EAEFMHAFE WK HEAJHZ —, HiF
JF Rt B K% & (IBDV), IBDV J2XUEE RNA f & #} ( Biranviri-
dae) . B XUk RNA f5 8 )8 (Avibimavirus) , HIEEHFHH A, B AT ERA
o AWFFELL IBDV B #k B87 Al #F 5if& IBDV B87 #4344 cDNA
FIFEEE E, V1M E T IBDV G R G, PR FARIC Ay IBDV,
W4T T IBDV ThEE2E RIS .

B SeE N T K FERS RT-PCR 7 Py # I safe IBDV RF 4, LI IBDV
B87 HMusE I AL, AR AR K A/ EOHBURE RNA, £ LiCl 5304
ULIELi{bEE RNA, SRJ5 H RT-PCR ¥4 153k48 T IBDV 9 A 5 BLF51, ff
A T #ifAktREE 7 PCR =¥y, FF3I 5 HTiEsE4k45 T 3 260bp () A B 27
%1 (GeneBank % 3%5 DQ906921) . HIZE{LAY K BE B RT-PCR Fl 7 (& 7 3k
5 B87 ki B B2 ¥ % ( GeneBank %5324 DQ906922)

HW ot IBDV B87 #R XU BE 3 HA BT T WIS BF i, KA
B BR S5 /RIES BEME Gt M EERIVE, i B RN S54EE P2 BkE 2 E R
B, n ATERYE GlREATREWBEBRKEA, 1 B 5 BUAHRSE,

XS IBDV B87 #k 52 HHHA A, B R BREARRF M i KB,
VP1 12 NMEERR . VP2 A 11 NEFERR ., VP3 4 3 MEEMRUUK VPAF S
NEER, SRR FHRA L2 EENEL, X—FLHRIERE
JITTREH ZEERER]. FH RS R — 4 X FF IBDV E B 15 FR T
J& VP2 JHERSE IBDV # S yME— R % AIXF VP2 i &, VP1, VP3| VPS5
VP4 B R5F; RIRIEE ) RAEIFEVRAY P %G NCR 5 & BEARSF, 427" NCR 7]
it 5 IBDV # 1A EHEAH K,
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WIS FARCE, AR T —F L PCR AN FHE R RET
%, JF7€ IBDV EEA it [ CFER F Rk Asfeiric. HF, AT
B 2812 ~2817 {8 “ACGAGA”, 4r3I4if5% Thr 5 Arg BiIPEERR, Al LA
T E# 27 A2815C, A2817T, {HHMUAEHR “ACGCGT”, XHHEATE A
B F A T Mlu [ BG4 B 5B 1722 ~ 1727 fi “CAGGGG”, 4
4% 7% Gln F1 Gly B 4~ & # 8, R4 A1723C, G1725C, fEH K ZE N
“CCGCGG", XM HRAE7E B B B=A T ¥ Sac I BEYI{ A

it PCR iLfE A, B HEHM 5' 55| A T7 B3hFF5, FE, &7
RARME, UT BENEER, WETHEERZRICH T B3 FRIIE
B87 BRAEEH4H cDNA fUEL ¥, #r4% A pMD-18TSA 5 pMD-18TSB,, LA pMD-
18TSA 5 pMD-18TSB Mt T2kt 4k, 1ASME AL RNA, AR5 F AR B ik
BILFE YL Vero Hliffl, FRFEFIEH ELISA 538K B, Vero 4iffi B4 IBDV &
HEELREEREY R, RT-PCR ¥ AHN A, B WEREREA, HaiH
Mul I E§¥] A 5Bt PCR ;=4 #1 Sac 1l B§Y] B 77 B PCR =¥y, ¥I3R15 HUALS
B, UESERIhIRRH T A B EPRICH) IBDV, MiHIEEAREMNIEYE, H2
SRR BE LI, X2 A T7 RNA RE B OR B 5% R 18 iU SR (R %=
RGER, HTERYPTHFEERTENRERFEINMEKERNESR
FOPR RO B 1 R GL TBK

pEGFP-N1 EZFERIABIE, XA S THEASRARNAEAE
B, A U AT DA B #6898 B 60 WL 2R B 4 A 1AM IR EE R A Rk 1 L
AKX L) pGEFP-N1 HAZ RAHMA N ELE, WE T FF2RZE /& IBDV B87
PREEHZH cDNA 1EA T, A4~ pEGFP-mA F1 pEGFP-mB, Jg ik 4 T4t
%Y pEGFP-mA F1 pEGFP-mB E A% 3k FUkLi#E A Vero 4l BHERIEM&E
FEDCII T RIATE A F1E Vero IR T T Rak; BREE T WE B 4L Fob:
JE ML S R A8, 72 T 28U EF A IBDV Jk 3 41 fa st H R A4 20 i 57 A8
(CPE) , R biRfis B4 M b SR 4k SL 5 R RE B CPE; B F BB T AT LU
BFFFE IBDV SRR T 45 A BURL; R BURZE 41 % SR i PR BRI R Y
RNA #47 RT-PCR, W A4 34 Hm @R BB K EE A, 450 Mul 1 B
A 95E¢ PCR =¥ L) & Sac Il B4 B 5Bt PCR =4, ¥3KE WAL R, #H—
HAUESE IR IBDV

AR TAE# < FE B RT-PCR J7353K758 IBDV 22 H4AF5); 7EA, B
TBTG I AMREARIE, A HIFE BHATE #E K B R AFENE 4 IBDV
FPol b B, BTLOA Rz REEE T Xt IBDV #k#T0Fhrid; 451
LA T7 RNA REBHAIMNE RIKZ M RNA BAR [ BRI ER, MR #E

.2.
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H EME K IBDV a8 1 RGH N IR ABTIT IBDV (D) REZE 4 % |
BoRMAE R B TOLR AT T RAFROSERL, [Fat, o 0T dRr— A Ghak g
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Complete Genomic Cloning and
Development in the Reverse Genetics
System for IBDV B87 strain

The study of virus and its interactions with host cells and organisms has bene-
fited greatly from the ability to engineer specific mutations into viral genomes, a
technique known as reverse genetics.

Infectious bursal disease (IBD) is one of the most contagious disease of poul-
try industry of the world. Infectious bursal disease virus (IBDV) is the pathogen,
which belongs to Birnaviridae family. To develop the reverse genetics system or so
called genetic rescue techniques for IBDV, the full-length ¢cDNA of the double
segment of the chicken IBDV B87 strain was amplified and cloned by long RT-
PCR. And a vaccine strain of IBDV with molecular marker was rescued by reverse
genetics manupalution.

Sequence analysis showed that A segment of IBDV B87 strain was 3 260bp,
and B segment was 2 827bp. And the sequence of A and B segment were submit-
ted into GeneBank ( Accession number DQ906922 and DQ906921, respectively).

Homologous and bioinformation analysis of IBDV B87 showed that A segment
of B87 has highest homologous with Harbin Gt strain, and homologous of B seg-
ment of B87 with German P2 strain was 100% , which tell us that B87 A segment
may be mutanted but B segment conserved. Compared with reference sequence
showed that 12aa of VP1, 1laa of VP2, 3aa of VP3 and 5aa of VP4 changed reg-
ularity, and VP2 was not the only one gene of IBDV antigen, VP1, VP3, VP5
and VP4 was conserved, which showed virulence of IBDV controlled by polygene.
And conserved NCR sequence of different virulence strains of IBDV showed NCR
did not have direct relationship with virulence.

In order to develop molecular marker, two recombinant ¢cDNA plasmids of
B87, named pMD-18TSA and pMD-18TSB respectively, was constructed with T7

promoter upstream of each 5" NCR. And genetics marker was inserted into IBDV
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using synonymous codon by PCR. A, and Ay, of A segment changed to Cys
and T, and formed a RE site of Mlul, A ,and G5 of B segment changed to
C,7; and C,;,sand formed a RE site of Sac [[. Then the two plasmids was linear-
ized, transcripted in vitro and transfected into Vero cell. The results showed mo-
lecular marker vaccine of IBDV was constructed successfully, proved by ELISA,
RT-PCR and restriction analysis by Mul [ and Sac II.

Furthermore, two recombinant plasmids of IBDV B87, named pEGFP-mA
and pEGFP -1mB, was constructed with the two segment of B87 inserted into
pEGFP -N1, an eukaryotic expression plasmid. Co ~ transfection of pEGFP-1mA
and pEGFP -1mB with Lipofectamine into Vero cells resulted in the expression of
IBDV RNA and proteins, which were confirmed by RT-PCR and immunofluores-
cene assay analysis. The change of cell morphology after cotransfection was similar
to the situation cellular pathogenic effects (CPE). The virus-like particles can be
found by electron microscopy, confirmed the rescue of IBDV. These genetic
markers retained in the recovered progeny virus can be detected by RT-PCR and
restriction analysis by Mull and Sacll also proved the result that IBDV was rescued
successfully.

Keywords: IBDV; full-length genome; reverse genetics system; rescue;

infectious clone; RT-PCR; point mutant
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EHET! AR B
AMP  Ampicillin ZR VA
AMPV  Avian paramyxovirus BRIFRE
bp Base pair B K Xof
BSA  Bovine serum albumin 4 iMmiEHEEA
CAT  Chloramphenicol acetyltransferase AEE LR
CEF  Chicken embryo fibroblast X8 S T 44 40
COS-1  African green monkey kidney Ak Y £ 1 4 i
CPE  Cytopathogenic effect B4 M g 2 1 A
DEPC  Dietlyl pyrocarbonate B M
DIP  Defective interfering particle GRpatE TR R T
EIDSO  50% egg infectious dose R A R 2 75
293T  Human embryo kidney NN R )
ELISA  Enzyme linked immunosorbent assay Al IX B 28 1R o i 56
F Fusion protein e EA
FMDV  Foot-and-mouth disease virus 1 B 7
FITC  Fluorescein isothiocyanate FIERIOEE
FPV  Fowlpox virus XI5 I
GFP  Green fluorescent protein HEEEN
GPMV  Goose paramyxovirus disease virus RO R B
HA Hemagglutinin 1fiL 5 %
HDV  Hepatitis delta virus TERIFRFEE
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(2%)
455 A PEILA R HRCA R
HI Hemagglutinin inhibition [ EEH
HN  Hemagglutinin-neuraminidase M¥EX - HEERE
IBDV  Infectious bursal disease virus e gtk R B 2
ICPI  Intracerebral pathogenicity index 1 H 4 40ERS figi P R BOR T 5K
IFA  Indirect immunofluorecent assay IRl S e HEA B
IFN  Interferon FHR
IPTG  Isopropyl- O -D-thiogalactopyranoside FAEREI S
IRES  Internal ribosome entry site PSR A AL AT
IVPI Intravenous pathogenicity index 6 JEIRS G #e Bk R B FE 5
MDCK  Madin-Darby canine kidney R'EMHE
MDT  Mean death time S FET B[]
MOI  Multiplicity of infection ZEBRPEHK
mRNA  Message RNA {18 RNA
MuV Mumps virus JIE BR AR 7 2
MV Measles virus ViR Sk
NA Neuraminidase P2 PR
NCR  Non-coding region ERmILX
NNSV  Nonsegmented negative-strand RNA Aoy Br ik RNA fR
NP Nucleoprotein %EHA
oD Optical density pj i ) 3
OIE Office international des epizooties ] bR B2
WHO  World organization for animal health R TAHS
ORF Open reading frame FFH R SEHE
PCR Polymerase chain reaction A GE RN
PEG  Polyethylene glycol R _®
PFU Plaque forming unit S B BT
PolyA  Polyadenylic acid HER LR




RXFEBER

(8ER)
GH 5 S &4 AR
RACE  Rapid amplification of ¢cDNA ends AR I PR 1
RBZ  Ribozyme A
RE Restriction enzyme FR il 4 P V) Bl
RNA  Ribonucleic acid R R
RNasin  RNAase inhibitor RNA 41 551
RNPs  Ribonucleoprotein complex BEHZEAESY
r/min  Revolutions per minute /5y
RPV  Rinderpest virus A IR B
RSV Respiratory syncytia virus WP S G A B
RT Reverse transcription R
RV Rabies virus HER PR
SPF  Specific pathogen free TEAEE IR
TCID50  Tissue culture infective dose HA IR BURYL T
Vero African green monkey kidney RPN B 40
VSv Vesicular stomatitis virus KM O R IG
\'A% Vaccinia virus 55 R
X-gal  5-bromo-chloro-3-indolyl- B-D-galactoside ~ 5-¥-4 $X-3-W|WE-B - D-pFLigH
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— HRHNERRENEX

et G BE559% 3 (Infectious bursal disease virus, IBDV) H 1962 4F
AL, ERAEEHAFEETEERMREZ —, RENFE L
WFZHE . IBDV RYLNRG s 48 B -1k R4 i, AitA%
EREFHLA R TE KK, SHEHPE —-ERSERMESRTE, IB-
DV XU RNA %53, & TW RNA J%5#%#} (Biranviridae) &3 RNA 55 /&
(Avibirnavirus) , HEFY4H A, B AW ERAM. BAET, X IBDV H4F4
Yl BBL. BURHLEIIR 1A R, JUH IBDV 37 #9728 7 B A T
B, S FaEWAEEE S BOREEBUR 71 MBS B fE X N A BUE, i
GREE ARG LR T, MERBN “HR—ER" MR ERES
—ER R, R EANEEA X . s SRR EH TR, B
I, ATLAERRIGET Z, BN “EE—MR", X, Rn#EERERE
AR (Reverse genetics manipulation technique) Iiz M4, AR E#ER A
HEEA Rz, FFa T AT R R AT N THREL R T R
H B =Y RERI K],

L BhY) RNA J3E Y S 0] 3 1% 2R G0 S B0 3 i s AR PR, AT A
£ DNA 7K-F EXF RNA f et T8 5 84, AIRAWFS RNA S|4 F4
Y2 KowE 518 ERMEERRME TR EAR TR, Rif, MESHWRE
ZH LRSI RNA S5 (MUBYRE .. AR EMREIRES) TUEE
i 24 cDNA BRI ME S RETTIRRL, AT M 5 FBURHLHI BUE T 23
BIAR, fln, BAMEERSRXEATHE 1997 SR LK “BRERE
" BT . XFEBRZ R R R R R R A Z AT R T EMBIN . 7E
ZAh b, AT ARG —RPUR R i MR i sk, #TEERT, 2
HEFERE, BRTfEREPR E, X RNA 558 3017 8 15 7K $oa b g i e v v [
ELRI FREFLREHITRESEH SEBREARRHLZZ 8, Mz
T, HEM BDV BB ACEAIAHT S, SR TR AN EEKLE

.1
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ik, FifE IBDV XUV Br s K4, #Eifi g7 IBDV Kt fs R4t, & IBDV
STHEYFRTRBE—DERE “HEARFE”, HHNEAPF IBDV KT 6E
HEEH¥, BORMERNSFOLRT T LZERER, TR & —H
RE B bR CEE R, X RANIIEH BB E .

Z BEBREERARAT

AT — TR R GT, FEUCAT AR DA EPRE R rT A%,
T 2 BT HOL A R 1) S B A (] R A

B, K8 IBDV 2EFH, XEE MR TEFREMENDT . &4
MBS —EFE R, ATEEN IBDV £ EFEHT MM RERFE, MEET
YEFTF RAFRY AL

HWR, #wHFAENESRERFR. BEALE IBDV 53 5| A#tEtricfdz X
S FEPAERRIAIREE, ORI 0T LAt b A LUG B A8 R

5, SR UM 5817 2 A %A kS 1BDV, &7 IB-
DV IR RSt Ak, VEEFEREAR SCHRAGER b, M5 B T &R
R RNA SR8 R RS S RGERME, XA A TRATE .,

ETUEMER, EZEHTTLLFAENIE.,

(1) MA¥3E#H RT-PCR F ik A4 %% IBDV AH4 A, B ¥ 4% cDNA

D17 IBDV fy4lifh K AsE RNA JE R 425,

QB BT F—44 14 IBDV REH LK WEES Y.

@45l —41 1 IBDV 2K A, B B4 K cDNA,

@FERET T #ik, 4510 FIEL,

OB A YIE B AT E A E & 0 IBDV BEFEAH LK TS,

(2) IBDV Rmiftd A% (BEMAiE) s

OFEFLRER) A T BEA B 5B cDNA _F 435Il 58 S R4S P= A A5 4w, LA
X5 T BF A= AR B A SE R 4

Qi FIMESHBIERCH LA A, B B4 K cDNA HtkiE R
R BB RARE A,

ORI SR AL P T 4o 9 RNA 1) £ 25 40 B s Y 4% o

@DRE AR FHEFEYL Vero 4,

OBMEE. HIEFOE. RT-PCR FlHs BSR4 )7 vk i ) 4R B IO AR 1
H AN, W5 ARRERBREIRT, SRR

. 9.
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Z BRARBK

IBDV Ry4iifk

FEHB K 3R dsRNA
HHAENE Y —

REEFARA *ﬁi&%% ¢cDNA RHZFARB ?&%—% cDNA

T RETRE T ﬁifﬁk
Bt % PCR %5 . 17104 liCR B
Rﬁliﬂﬁ'—i\é}ﬁ #i)ﬂ!ﬁ'—iﬁﬁ
'
HYE BT
s % N
H A TERNELAT Bi&E AH BYBRMELAT 8/EE
=¥ %' E.'rlAflulI FYIALR PR, %’IAfacn BYINLR
B4 % PCR %5 i % PCR X5
FRIWE 5557 FFRIMsE ST
- J
~
RESARERT, ARTEAR

ARG B oK ERS
A

- 2
LA B SRR RAEAN A, REGEATTRSIT TR B

B FBOREUR PRCHIRAEREARN A, B B
PCR 5|#5| l l W
A T7 B3hF Wﬁﬂiﬁiﬁiﬂﬁi WEEH f—&ﬁiﬂi

HALE. coli MBEEATN  F4LE. coli FEEM N
ﬁ&ﬁ?iﬁ&%@ﬁ RNA ﬁ%ﬁﬁiﬁ%ﬁ!ﬁﬁﬂ

~
namm&g Vero #fifd

v v v v

#AEFRIE % Xt B

WS A 513 ;1 %

RT-PCR&X w® pU) )

X %= %=



