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WEEREARBRREAT EER VP,
EERIERFI 5
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B DA (R Rk B BEROR 2 P 3R 7 8 PR (IBDV-NM)dsRNA X 8248, Fi RT-PCR ¥4
WMEFEFERPHE VP, BEE 2K DNA, TET pUCEY # Xbal/Kpnl {8, #7T £
RS, FRILEAH IBDV-NM ##% ve, BEE 5 E#EMIELE 7 4 IBDV CJ-801bki.
Cul \PBG98.52/70.002+~73.STC & Variant E #4208 EFE, XEERFTIH R EESY
91.6% ~96.2% , MMM B ERMFAMWFRERRF 96.2% ~98.6%, IBDV-NM #4k VP, BT
RE M8 —A 3K KM F 515 CJ-801bki, Cul. PBGIS. 52/70, STC.002—73 H ¥k, —
TMEERER, B RAKERERFT S LR 6 M ERT M. W5 Varient E HE, #.
TEXKEHEEHATERBER, 4N IBDV-NM 8% Ve, A 5B ERFST6 7 KR T
X :SWSASGS, X4 R %M, IBDV-NM Fk St % [ B IBDV B % .

R@T WEREEERRAE, EEFERPIR, VP, BE R, BEgEs]

TG (& Je i 1k BS BRE & (Infectious bursal disease virus, IBDV) #2718 1 42t i5: I B 7F
(IBD)YMWR, EEERT EET R GARER SN, il ™80 a2 s, 383 K A4um
FogEhsk, dReH=ER M, IBDV B H B A RNA 5% £ 5 (Birnaviri-
dae)!?!, IBDV %% VP, VP, VP; fi VP, 4 MRBER, Hp VP, B T BEFERIW
RRERE, BA A RPEPMEE, £ BDV REEHHREAD,

EERETERAMNEZE4 002730 HEBBHK 2/ AP ELEHER
PBGYS. M 554 bk Cul'™! | % E M U0 bk STC® M1 % E B IR B R4k Variane B %
Ry VP, EEFH., ENERSE 1995 FHRIEA LT H X 45 E 4 IBDV CJ - 801bk{ #
t VP, EE IR RF I TSRS, BRL &% 1994 £RHE T IBDV H 8% cDNA JUE
RIS, '

7 SCHRE T 15 5 &%Eﬁﬁﬁaﬁﬁ ML ERTEF TEPHE VP, £F B’Jﬁﬁ% F
It kG5 H b%ﬁk:&ﬁthﬁﬁ‘}

1 HHEE5FFE
1.1 ¥
HETEYRERESTH.

» BT RUFERIPEZE,
AILF 1995 4 12 B 25 BE,
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1.1.1 . IBDV OB H 5o RS g Kt 4% IBDV WEH E T
(NM B0, % IBD BEH S B FER, WER B T REREMALE, 375 0 E
L3k IBD A AETE. i IBD SRR & B 4 F 8 RAIY, 40 FH A SR EKICE, T
- 80CHTF&H. _

1.1.2 FERH . REFIEHNE X - gal  IPTG HEE promega 258 F . Tag DNA B
& FREIEE ASIHE . pUCLY S0 R4k B TR AT =5,

1.2 FH&

1.2.1 SI4EHRIS B ARECHEM IBDV 002-73.STC.Cul \PBGIS 1 52/70 &k

A F Bt cDNA F3+ 58 5 VP, SRISEE Y 5 %M 3 84 50 T WAE14 .
BiH 1.5 - TTAATCTAGACACCATGACAAACCTGCAAGATCAAACCCA — 3
B 2:5 ~ TTAAGGTACCTCATGCTTTTCCTGACGCGGCTCGAGCAG — 3

HhE|41 1 2k 5 B4, £ 40mer, B3 28 A SHFEDFEIFEMHRE . — Xbal {2,
4 MRS, FRFTE R IAE R ATG W3 A T A4 SRS F 7 Acc ”3
S|4 2 % 3RS, K Imer, 1035 26 1 S HFFI T AW . — 4 Kpnl B4 4 f\ﬁ’:
P, FETE B P E | A— L TCA(RIES S TGA), B VP, UH&EOER
FiE, VP, B MR TR A5 IR IEEL,

1.2.2 HHENSEAL. TURERREHAN, & 1:5 I8A TNE(10mmel/L. Tris- HCL,
100mmol/L NaCl, Immol/L EDTA, pH7.5) 2 i 47 4, e 3 K, B0 L, |4k
i, P PEG6000 ULHE, 4 2 Ll s 3, 1 TE W, —20C w7 &M,

1.2.3 %3 RNA M85 A% 87 SDS- Eﬁ}&:—a‘mﬂio

1.2.4 B340 DNA: BELAEH) IBDV dsRNA Sul( & 1ug), £ 100C 254 Smin, Bk
¥ Smin, REFEER 2001 3140 1 M 2 & lpg, 10mmol/L. Tris- HCI (pH8. 8, 25T),
50mmol/L KCI, 0.19% Triton X-100, Smmol/L MgCl, &# dNTP 1mmol/ L, 20u rRNasin,
25u AMV [ #7088, 42°C{RIE 60min.

1.2.5 RGBSR M (PCR) B F il 2 #5374 5pl, 100°C A5 Y% Smin, ¥K¥# Smin, B3
50p] PCR 4 #84k £ . 5341 1 F1 2 % 25pmol, FFf ANTP 250pmol/ L, 10mmol/L Tris* HC
(pH9.0,25T ), S0mmol/L KC, 0.01% FEHZ, 0.1% Triton X-100, 1.5mmol/L MgCl,, 3u
Taq DNA B &8, 94°CA¥ 1min, S8CIB X 1lmin, 72°C 4 3min, H1T 30 TEF .
1.2.6 FRES5Y%E . Al Xbal #1 Kpnl BEY] PCR F=#)#1 pUCLY, I 8 5 B S 4 5E 1 [ i
R R EE, F 160 12h. ¥4k E. coli DHSe, BB E 6 3%, LR BUER, HikiFiE
B4k, #— 2 F PCR 0 R $ 5 B 17 % 2 B 4H FOkL

1.2.7 TFHE P TIRE pINM30 il Spel A1 EcoRI HIH), %15k EIUCK M B, klenow B
FhFF, H S pINMS30 — 1, ¥ pINM30 B Stul 1 EcoRT ¥, ik B iz K F BY, klenow
#H37, 58 pINM30-2.

1.2.8 cDNA JFFI5HT % SUE SR BURRE, TUEE DNA Mﬁfai H ABI370 DNA Ezyﬁ
B 5 A A 53 307 B 7 fE pINM30 F1 W 3EF%E pINM30-1 il pINM30-2 47 /7540 o

2 ERE5H®
2.1 FHEREAKAS RNARR
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b | YRR L4 G R ek RPN E N E R4 VP, BRMEERFERISMT . 73

PR SR AR Y R 18 BUVE AT AY TBDV KK, FIBRASAREER: B Ik 1 R
RNA Fdh, RS 3.4kb 1 2.9kb ZH MRS IBDV EEH A F1 B REBH K/,
2.2 EHREHFIPCRY M DNA
. BHERBRSREY, REFRSHM DNA ETESHE 0.56~2.3kb tRIES F i
DNA Z.[8], i R &9 1% VP, ZE 1.5kb cDNA B B ER, PCR =Y 2 5R A8 1 5 M B 1k
W, REFIK /D 1.5kb 8944 R4 DNA #(E 1), '

2.3 EAFHE PCR ¥ EFOFRGIEERIEE

X e EIe 3 M EARE pINM30, pINM46 1 pINM61 4 513#4F PCR &M, ¥17k
18 1.5kb Hy¥F 0 DNA #, EMTX 3 MR A BMERE, %F pINM30 FEEi#—5
TR R ES B E1 54, SERI B A B B K/ 1.5kb, H cDNA & Accl. Stul. Spel. Pstl
SHYMA, SERENETERNBYIR AT —RE 2 f1lE 3),

bp 12 bp 1 23 4 5 6 7 & 916 bp
4361
2322
2027
1584
1375
974
831
1904 B 564 '
1584 561
1376 : !
831
E1 VP, [H cDNA & PCR 2 [RHME IS E SR pINM30
i Fig.2 Analysis of recombinant plasmid pINM3( by restric-
Fig. 1 = Amplification of VP, tion enzyme degestion
gene ¢cDNA by PCR 1. ADNA/Hindlll marker;2.Pst{;3.Kpnl;4.Xbal;5. Acel;

6.5pel + EcoRl; 7. Stul + EcoR1; 8. Xbal + Kpnl;
9.EcoRI + Hindlll ; 10. ADNA/EcoRI + Hind ll marker

. 1.ADNA/EcoRI + Hind [l marker;
2.PCR product

2.4 FISWRLER

B L DNA FTRE pINM30 FIFI 4T 5 pINM30-1 fl pINM30-2 B9 JE R 447
(B 3), %187 +E IBDV-NM F#k VP, EE 2K DNA FFI(E 1), FRHZER NM
#F ¥k CJ-801bkf.Cul \PBG98.52/70,STC.002-73 K Variant E B4k 05 ERE, £
HRFFINFENREIE 91.6% ~96.2% (£ 1), HHHEEBRFI G REER 96.2% ~
98.6% (% 1), '
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pINM30

(4. 2kb)

ATG " - ~~TGa
: I 07 U.GIiSkb O.Tilkb 1.?7kb 1.50kb
Hind ESphIPst] Sall Xbal Accl  Stul Spel Kpn! Sacl EcoRI
—_—— pINM30
pPINM30—1
pINM30 -~ 2

B3 HER R pINMB30 B UIE I TR R s
Fig.3 Physical map of recombinant plasmid pINM30 and strategy of subcloning: and séquenéi_i’_:g

Arrow line indicate the derection and size of fragment sequenced

%1 IBDV-NM BHSET 7 # 1DV VP, ERATHRASERORERLE
' Table 1 Homology cemparison of nocleotide and amino acid of
VP, gene between NM and: 7 other IBD'V strains ‘

‘Strain - 32/70 0 "STC  Variant-E  002-73  Cul . PBG98  CJ-801bkf

Nucleotide changes. NM 57 58 67 125 63 62 58
Nuclestide hemalogy/ % NM 96.2  96.1 95.5 91.6  95.8 95.9 %6.1

Amino acid changes NM- 7 12 16 19 . 14 i6 14
Amino acid homolegy/ % NM 98.6 -07.6 96.8 96.2  97.2 96.8 97.2

JFE AT R R EE IBDV-NM 4k VP, Wi EEBRFI R ER T, REREER £
BAMAE VP, PEEE R K Accl-Spel(206 —350) 1, 5 HEZ NSRS -5,
HERRANS—EKEHE LRSS CI-801bkl. Cul . PBGIS. 52/70.STC. 002 — 73
b, - EERMER. BOAFRKRAERFA S Lk 6 MERTEME. M5
Variant E W8, BIAEARNEE 2 M EEBRNYER. s, TE IBDV-NM F# VP,
BABFH 52/70.STC. Variant E FRHHEMEH 4 TMLEMRH 7 B X SWSASGS (&
5H07 31 ik B 5k b S 3 E I IBDV-NM BRI A4 2 S i a0, X s sE B3Ry
FE IBDV-NM #HN BIRELRE [ 8 [BDV mEH#k.

MIBDV 4> FHEWER KSR R Ve, SR K, B HE D FKEM—4 7 iEIK
HEH BN E AR TR A ST ey, A B RFEITE IBDV #HREEE
RS AGER, WEENSEE NM A CJ - 801bki F 34k, HIELE KR A 7
XM AER, SREFIFSEMENNZER, Bk, SEARABKRTHLE BDV £
& VP, S MIZhAE R A1, AT H4riB ). FERSfE MR BRI TS A |, B E R
W T & PR T T RR D B E Se  R SR A B AR B, B bR B 2 AT R T U 218
B B RR
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TAATg?lGlClBCATGiCIlIEtTGCAAGITCL!ACCC AACAGATICTTCCOTTCATACGEAGCCTTCTEATCOOAACARCCCEAELOCCETCLATTOL 200

] CCIIGBIAECCTBIG?GAlCTGlEIGATGTTAGCTIBA!TEGGTT&ATGTGTGcllClGCthtClTCAICE!C!All!tﬁﬂﬁhlCGTtCTlGTiGGGGIA 500
T

YN eeeaeiees CorleeT ¢
[ --¢--T ‘
L7 T £--¢--1 ¢
[ 2 S [ §
ol SN B e
L TP g--0--1 ¢
L £--C--T 6

(34, 8T
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7] CTTATACGCT'ITGATGGG.\C?GDGGTMTCACClGﬁGCTGTGGCCEHMCAATGGEETEABGGCCGGCACTGACMCCTTHGCHTTHH‘M‘CGTH 500
e oo G

¢
G
G
il g6
6
6

6£ 1000

A N I

J-S]

Hi CCElﬂCCGCCGCTCCCCTAGCCCATGEllTTGGGGAAGGTGTEGACTACCTGCTGGGCCATGAGGC£€AEGCTGCTTERGGAECTGCTCGAFCCGCGT]SOO
Wl e Teoeommeees ORI SR —_—
. , X £--
G
L
T
¢
Ce e e, J )
N CAGGANAAGCATEAGCATCETTAN 1524 B 4 IBDV-NM Z# VP, #E DNA AR SHb SR s
it - thk Kl ) )
S e einm Fig.4 The nucleotide sequence of eDNA from IBDV-NM
Varani-€ EREINEEEEER .
Wl e © strain VP; gene and comparison with othér strains
W™ e o o
F;G!l . The sequence of NM strain is listed and differences of other: strains

G- wrrervanias from NM strain are shown. The primer sequences ére underlined. Start

codon is marked with (-} and stop condon is marked with (**‘*)
The Accl and Spel sites are marked. { * ) denote sequemes fot. deter-

rined.
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160
L} NTNLGDQTQQIYPFIRSLLMPTTGPAS [FODTLEKRTLRSETS TYNLTVGDOTGSGLIVFFIGFPCSIVOAHYTLASNGRYRFOQNLLTAQNLIASENYLR

200

300
L] DRPRVSTETAADDIGFESQYQAGE VT[TLFSANIMITSLSIGGEL‘IFQ?SVQGLILclTl‘fLIIFM:T.WITHUM]IHGI.TAGTBNLIPFNHIPTKE
................................. X L----N-

- o ow w w
- -
en

§ Spel 400

499
L] IL!EIDRLHIT\'IPTIITTMIHF!IHDLHSPLIHHFGF[DIIlhIlllHPWSTLFH’M?H]lAIGI:HB'!LLGBENMSGTMMSGH_

® 5  IBDV-NM #F# VP, ﬁ%ﬁfir‘ﬂ& %i{ﬁmﬁk Hzﬁ?”

Fig.5 The amino aad sequence of IBDV-NM VP, and comparison with other strains

The sequence of NM strain is listed and differences of other strains from NM are shown. The Accl and npel

sites are marked. The two hydrophilic regions and one hepiapéptlde region are undertined.
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The Cloning and Sequencing of cDNA Gene Coding
for VP, of Chinese IBDV-NM Strain

Hasi Agula Zhang Tong Zhang Qjjin Zhang Heling
( Biotechnology Centre and Bivlogy Department , Inner Mongolia University, Huhehor 010021

Abstract The cDNA of major host-protective antigen VP, gene from Chinese IBDV-NM strain iso-
lated from Inner Mongolia in North China was synthesized by reverse traﬁscription followed by poly-
merase chain reaction (PCR) using a pair of specific synthetic primers. The amplified <DNA was
cloned at Xbal and Kpnl sites in pUC19. The nucleotide sequence of VP, gene cDINA was determined
and the amino acid sequence was deduced. Both the nucleotide sequence and amino acid sequence
were compared with seven published sequences of VP, gene from IBDV strains CJ-801bki (Chinese
isolate), Cul (German strain), PBG98 (British attenuated vaccine strain}, 52/70 (a virulent British
isolate}, 002 — 73{ Australian strain}, 8TC {the United States standard challenge strain) and Variant
E (Delaware variant strain E). All eight strains are closely related. The sequence homology between
IBDV-NM strain and the seven other strains was 91.6% ~ 96.2% at the nucleotide level and
96.2% —98.6% at the amino acid level. In the first hydrophilic region of VP; only one amino acid is
different between IBDV-NM and CJ-801bkf, Cul, PBG98, 52/70, STC, and 002—73. strains. But in
the second hydrophilic region there were not any amino acid changes between IBDV-NM and these
six strains. Compared with VP, géne of Variant E two different amino acids in each of both hy-
drophilic regions were found. The VP, of [BDV-NM strain has a typical heptapeptide motif :SWSAS-
GS found in all highly virulent strains, suggesting that the Chinese IBDV-NM strain is a highly viru-
lent strain of standard serotype I of IBDV. '

Key words  Infectious bursal disease virus (IBDV), major host-protective antigen, VP,, gene

cloning, nucleotide sequence
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