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Study on the preference of synonymous codon usage of VP2 gene of
very virdent IBDV and attenuated IBDV strains

L1 Yirju' ,WU Ting-ca', ZHAN G Churrjie' , CHEN G Xiang-chao' ,CHEN Puyan’
(1 Collegeof Animal Science and Technology , HE nan University of Science and Technology,L uoyang, HE nan 471003,

China;2 Collegeof Animal Veterinary,Nanjing Agricultural University , Nanjing, Jiangsu 210095, China)

Abgract : The VP2 gene cDNA of 30 very virulent IBDV isolates and 9 attenuated IBDV isolates that
were cloned and amplified by RT-PCR in He' nan province were compared. Synonymous codon usage in
V P2 high variable region gene was studied. The results showed that many amino acids in synonymous co-
don usage had obvious preference besdes the difference of the feature amino acids of very virulent IBDV
and attenuated IBDV strains. Thisindicated that there was certain relation between the synonymous codon
usage,V P2 gene expression and the space structure of its expresson product ,which may influence the viru-
lence of IBDV.

Key Words: chicken infectious bursal disease virus (IBDV ) ;V P2 gene;very virulent strain;attenuated
strain;synonymous codon usage
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IBDV V P2 , VP2 AJ001948 AJ001945 AJ001946 X92760 225418
206 350 AF240686 D49706  AB024076  AF165150
, 2 1 AF165151 AJ238647 A F247006 X95883
212 224 , AF159217 AF159218 AJ245884 Y18650 Y18612
; AJ277801 AJ404327 Y18682 AJ95029 AJ249521
314 324 , AJ249520 AJ245886 AF155127 A F006696
, AF006698 AF076228 AF076223 AF076227
, AF076226 AF051838 AF303219 AF279287)
1.1.2 JM109
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326 332
IBDV : (4] 1.1.3 ADNA/ Hind + EcoR
, Marker EcoR | Pst | RNA
(6l RT-PCR X-gal IPTG
, DS EB ;
) 1.2
; , IBDV AGP
V P2 IBDV ,- 20
V P2 1.3
, V P2 ' GenBank IBDV UK661 (
, 2002 2004 1X92760) V P2 , VP2
39 IBDV (1IBDV 30 , 9 1 , :
) VP2 , Gen- : 5 -AGCTGCA GCCGATGATTACCAAT-
Bank TCTC-3 ;
(very virulent IBDV strain ,vvIBDV) 5 -CGGAATTCCCRATTATGTCTTT-
(attenuated IBDV strain, attIBDV) VP2 GAAGC -3
, IBDV :
0.72 kb
1.4 I1BDV RNA
1 RNA
1.1 , IBDV RNA ,
1.1.1 IBDV 2002 RT-PCR
2004 39 IBDV 25U L IBDV , 100
, 30 9 ML 25U L V( )V ( ) =24 1
GenBank , 1 min ,14 000
18 ( . AF076235 r/ min 10 min, ,
AF281231 AF076236 X03993 A F281312 X84034 , ,14 000 r/ min 10
X16137 D00868 A F109154 A F312371 AF416620 min , 400 L 75 %
AF413069 AF076231 AF413071 AF076230 , ,14 000 r/ min 5 min, ,
A F006694 A F006697 AF321054 ) 38 65 300 r/ min
( :AF159216 Y14956 AJ001941 RNA 40 L RNA ,
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RT-PCR , 75 % - 20 Pst |
1.7 IBDV VP2
1.5 IBDV VP2 cODNA RT-PCR
RT-PCR DNA star , 39
RT : 104 50 IBDV V P2
30 min PCR 94 2min; 94 50 cDNA
s,56 455,72 100 s, 5 ;94 50 s,55
45s,72 100 s, 29 72 10 2
min 10g/L 2.1 39 IBDV V P2 RT-PCR
1.6 IBDV VP2 RT-PCR
IBDV RNA RT-PCR ,
10 g/L ,
, -20 0.7 kb , (
IBDV , PCR 1) ; EcoR | Pst | ,
pMD18 T , JM109 , 2.69 0.72kb (1

, YX10 YB11  YNO5, EcoR |

v

LA A J

1 IBDV V P2 RT-PCR
1 .MarkeA DNA/ EcoR + Hind ;2 39,IBDV-VP2 ;40 42,YX10 YB11  YNO5
EcoR / Pst

Fig.1 PCR products and identification of recombinant plasmids of V P2 gene by restriction endonuclease
1. MarkerA DNA/ EcoR + Hind ;2 39. PCR productsof VP2 gene;40 42. YX10,YB11 and YNO5
identified by digested with EcoR  + Pst

2.2 I1BDV VP2 GCC GCC AAC ATT GAG GGC CTG ACA
CAA TCG CAT,
2 , VP2 GCT GCT AAT ATC
232 259 A 233 N 234 | 245 GAA GGT CTA ACG CAG TCA CAC
E258 G282 L 283 T 320 Q 326 , IBDV
S 338 H 11 269 283 286 298 350 5 T,
b4
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ACA ACA ACC ACA ACG ,
) ACT ACG ACT
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211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 229 230
2t ot
' 'JJ\‘“’ GCC GAT GAT TAC CAA TTC TCA TCA CAG TAC CAA GCA GGT GGG GTA ACA ATC CTG TTC
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g =
)))J"l’[}lﬂ\ GCC GAT GAT TAC CAA TTC TCA TCA CAG TAC CAA CCA GGT GGG GTA ACA ATC ACA CTG TTC
211 A D D Y Q F S S Q Y Q A G G \Y T 1 L F
5 - 2/KIX The first hydrophilie region P
231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 249 250
vw TCA GCT AAT ATC GAT GCC ATC ACA AGC CTC AGC ATC GGG GGA GAA CTC GTG TTT CAA ACA
att  TCA GCC AAC ATT GAT GCC ATC ACA AGC CTC AGC GTT GGG GGA GAG CTC GTG TTT CAA ACA
231 S A N I D A 1 T S 2 S I G G E L \% Q T
v
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 269 270
vww  AGC GTC CAA GGC CTT ATA CTG GGT GCT ACC ATC TAC CTT ATA GGC TTT GAT GGG ACT GCA
at AGC GTC CAC GGC CTT GTA CTG GGC GCC ACC ATC TAC CTC ATA GGC TTT GAT GGG ACA ACA
251 S \Y Q G L I L G A T I Y L I G P D i T A
H Vv T
271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 289 290
vw GTA ATC ACC AGA GCT GTG GCC GCA GAC AAT GGG CTA ACG GCC GGC ACT GAC AAC CTT ATG
at GTA ATC ACC AGG GCT GTG GCC GCA AAC AAT GGG CTG ACA ACC GGC ACC GAC AAC CTT ATG
271 \ | T R A v A A D N G L T A G T D L M
N T
291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 309 310
vw CCA TTC AAT ATT GTG ATT CCA ACC AGC GAG ATA ACC CAG CCA ATC ACA TCC ATC AAA CTG
att CCA TTC AAT ATT GTG CTT CCA ACA AAC GAG ATA ACC CAG CCA ATC ACA TCC ATC AAA CTG
291 P F N | A% I P T S E | T Q P 1 T S K L
BES N
311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 329 330
vw GAG ATA GTG ACC TCC AAA AGT GGT GGT CAG GCG GGG GAT CAG ATG TCA TGG TCA GCA AGT
att GAG ATA GTG ACC TCC AAA AGT GGT GGT CAA GCG GGG GAT CAG ATG TCG TGG TCA GCA AGA
311 E I \Y T S K S G G Q A G D Q M S W > A S
§ f/KIX  The second hydrophilie region LAkIX  Seven peptides region R
331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 349 350
vw GGG AGC CTA GCA GTG ACG ATC CAC GGT GGC AAC TAT CCA GGG GCC CTC CGT CCC GTC ACA
at GGG AGC CTA GCA GTG ACG ATC CAT GGT GGC AAC TAT CCA GGG GCC CTC CGT CCC GTC ACG
331 G S L A \Y% i | H G G N Y P G A L R \% T
2 IBDV V P2
Fig.2 Sequencesof vvIBDV and attIBDV strains V P2 nucleotide and amino acids
Bol df ace type means synonymous codon repliced; - . means variable codon and its amino acid
VP2 ,
3 [910]
1) 1
. 7 .
Trradoss 7 Eterradoss ® ,IBDV :
, V P2 ,
) L)
39 IBDV V P2 Komar [ ,
IBDV . , ,IBDV
IBDV , 16 ,
,  IBDV ,
VP2 ,
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