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Abstract: The oS gene of muscovy duck reovirus YB( DRV — YB) was amplified by RT — PCR with oli—

gonucleotide primers which were designed based on previously reported o/VS sequences of avian and muscovy
duck reoviruses in the GenBank. The PCR product was cloned into the pMD18 — T vector and confirmed by
PCR and sequencing analyses. The results show that the /NS gene of DRV — YB contains 1 191 bp with con—

served 5’ and 37 terminal motifs typical of avian reoviruses. It contains one open reading frame from nt 24 to

nt 1 127 which encodes a protein of 367 amino acids. Further nucleotide and amino acid sequence alignments
among DRV — YB DRV -89026 and ARV —S1133 indicate that the ¢/VS nucleotide sequence of DRV - YB
is 87.3% and 76.5% homologous to the corresponding genes in DRV — 89026 and ARV —S1133 while the de-

duced amino acid sequence of DRV — YB is 94.8% and 90.5% homologous to DRV —89026 and ARV - S1133
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respectively. Phylogenetic analysis shows that the /NS genes of DRV — YB and DRV -89026 are closely relat—
ed to and fall into the same evolutionary cluster. DRV — YB and DRV —89026 as well as DRV —89330 share
the same characteristics of S — class genes with the same gene length and encoded proteins. However the ge—
nome organization of DRV — YB is dramatically different from those of ARV - S1133 and ARV - 176 which
are strains from chicken. The results suggest that the S — class genes exhibit polymorphism in the length of
gene segments and encoded proteins among different Avian orthoreovirus strains. This polymorphism may reflect
exchange and recombination of gene segments among different Avian orthoreovirus strains in nature.
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2000 bp—
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100 bp— 100 bp—
M: DNA Marker (2 000 bp) ; M: DNA Marker ( DL 2 000) ; 1: PCR
1:YB oNS PCR o ;2:pMD18 - T o
M: DNA Marker DL 2 000; 1. Amplification M: DNA Marker DL 2 000; 1. Recombinant plasmid
of NS gene from MDRV - YB by PCR. identified by PCR; 2. Empty plasmid control.
1 PCR 2 PCR
Fig. 1  Electrophoretogram of PCR products Fig.2 PCR identification of recombinant plasmids
Majority GCTTTTTGAGTCCTTGTGCAGCCATGGACAACACCGTCCGTGTTGGAGTTTCCCGCAACACATCCGGCGCAGCTGGTCAGACACTCTTTAGGAATTTCTA
10 20 30 40 50 60 70 80 90 100
YBUS2) e CCo Corei 100
89026( S3) e T Tooooooo. o TA C.A...... A 100
760 84) e A G 100
SHIB3(S4) o o o o G oo ACo.... 93
Majority TTTACTCCGATGTAATATTTCAGCTGATGGTCGTAATGCCACGAAGGCGGTACAATCTCACTTTCCTTTCTTTTCTCGTGCTGTTCGATGCCTGTCTCCT
110 120 130 140 150 160 170 180 190 200
YB( S3) Covvvnnnnnn C..C..C........ Coovinnn Covvnnnnnn T A..G.o.... Coovinnn T To...... G 200
89026( S3) Cooviinnnnn C.CC..C........ Covvinnn, A.CALC.Go L To...... ALLCALL L CA....... Coovvnnnnnn G 200
176(4) ... Ao Coooonn S Coooinnn AccCoo AL Gooovitl A..G 200
S1133(s4) ... Ao Coovnnnn Ao Coovvnnn Al.Col AL Govvvnit A..G... 193
Majority CTTGCTGCTCACTGTGCTGATAGGACTCTTCGCCGTGACAACGTGAAACAGATTCTTACTCGTGATTTGCCATTTTCCTCGGATCTCATCAACTATGCTC
210 220 230 240 250 260 270 280 290 300
YB( S2) o G..T..C.... .... C..GA.C..C..G..... Co.... A C..CC.A..C..Cooeiiiii 300
89026( S3) Covrinni T.G..G..C.... .... C...A.C..... Goovvviiiin T..CC.A..T................... 300
176(4) ... Covee A G ACe o, T Aeeeeon A 300
S1133(s4) ... Covvvinnni, A G AC...ooo . C..A 293
Majority
310 320 330 340 350 360 370 380 390 400
YB( S3) Coovinnn C..... N C..... CC.oo .G G..... Covvvinnnnn C 400
89026(S3)  .......... C..G........ C..C..... Coooinn T..... C..C..CC....... G..G..Co.......... T..... T..... C..... C 400
176($4) ...l S Accreiiiin, Cove i A G Guveeee G Ao, 400
SU33(S4) ... Covnrn Ao, Cove i A G, G Gove . Ao 393
Majority TCCTTCTGGTTCTGCGACTTACTGTCCTGGTGCTATCGCCAATGCTATTTCTCGGCTTATGGCTGGCTTTGTGCCTCGTGAAGGTGATGATTTTGCTCCG
410 420 430 440 450 460 470 480 490 500
YB( S2) C..G..... C..... Ao T.C...... G G..... C.o.... G AA ... CA.G.. A 500
89026( S3) C.o.A . Cooeiiiiit CooCovine Coovrnn C..... G..T........ G AG.............. CA.A. A 500
176( $4) Arnin. Ao A Ao A CA- oo Ao Covvvi, 500
SH133(S4) .. A AL A AL A CA ... Ao Coovinnnnn 493
Majority GTCCTATTGACTACCTTGCTGCTGATCTGGTCGCGTATAAGTTTGTGCTGCCTTACATGCTTGATATGGTGGATGGTCGTCCTCAGATTGTGTTGE
510 560 570 580 590 600
YB( S3) (ORI Ao T..T..... C..C..... Covviinnnn, CT. Coooiinn Goovvvniiin AT ALCoooool. 600
89026( S3) LCCL TG G C..T..... C..A..... T..... AT ... Govveeiii G..C..... Ao 600
176(34) ..., Covrii Covrn Covi A Covrn Cov i A cc 600
S1133(s4) ... Covvrnnnni Cooooinn Coo Al Coovinnnni, C..... Ao CC 593




132 33
Majority CGTCTCATACCGTAGAGGAGATGTTGACCAACACCGOCTTGCTGAATICGATTGATGCTTCATTTGGTATCGAATCGCGCAGTGATCAACGGATGACTCG
610 620 630 640 650 660 670 680 690 700
YB(S3)  .TC....C..T..Co........ Covienen TC........ (U G..CooCrnn TAAA. .C........ C.....G.. 700
89026($3)  .CC....Coo Teiiiiiiii T T.GC....... Govioee C..C..T.....CAAG.....C..G..C.....G.. 700
176($4) AA A ot [ A 700
SUB3($4) AccAce Ao, G Gevioroieii Ariiin, 693
Majority TGATGCTGCTGAGATGAGTTCTCGTTCTCTCAATGAGCTTGAGGATCATGATCAGCGTGGTCGTATGCCTTGGAAGATCATGCTGGCTATGATGGCGGCG
710 720 730 740 750 760 770 780 790 800
YB($3) Coviiei Coviiiiii G oA CiGu ot G G C.. 800
89026(83)  C.....Cooiiiiiil Coviiii G ACLCL AT . AL I T C.. 800
176($4) C..Covvnrn A AA ALGo c 800
SUB3($4) o CoCovinn Ao AAd AGo c 793
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3 DRV-YB oNS
Fig.3  Alignment of the ¢ NS gene sequence
o GOR 1 DRV -YB  oNS
35% o- ( 65% - C- 197 =313 aa) ;26% «
- 17% o - 22% o DNASTAR DRV -YB
oNS N - C-
N 6-80 219 -365 153 =242
C 264 -274.299 -311 6.11.29.37.46.68.80.224.235.252.
263.288.320.365 67.81.87.169.185.198.211.216.227.230.238.243.246.266.273 .
299.321.345 ( )
DRV -YB  oNS 40 430. 13 kD (PI) 7.875;
aoNS 62 - 67 aa o aoNS : Prosite
oNS Motif YB 4 N- ( N — glycosylation site) 4
C ( Protein kinase C phosporylation site) 3 (CK2) ( Ca—
sein kinase Il phosporylation site) 6 ( N — myristoylation site) 1 CAP -Gly
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domain signature 332 -342 aa. YB 89026 31 =34 aa N -
N 322 -234 aa C o
DNASTAR oS ( 4) 3
oNS 367 DRV - YB 89026
oNS 18 ARV -176 oNS 34
o 13 oNS oNS N-
14 MDNTVRVGVSRNTS.
Majority MDNTVRVGVSRNTSGAAGQTLFRNFYLLRCNISADGRNATKAVQSHFPFLSRAVRCLSPLAAHCADRTLRRDNVKNILTR
10 20 30 40 50 60 70 80
YB Ve Yo 80
89026 Voot LK Lo T, Yo T 80
176 Q... 80
S P Q... 80
Majority DLPFSSDLINY AHHVNSSSLTTSQGVEAARLVAQVYGEQVPFDHIYPSGSATYCPGATANAISRLMAGFVPQEGDDFAPS
90 100 110 120 130 140 150 160
YB P SV T.T 160
89026 P 1 AP T.T 160
176 oo | O L..... Ro.oo.... 160
S1133 oo T L..... Ro....... 160
Majority GPIDYLAADLVAYKFVLPYMLDMVDGRPQIVLPSHTVEEMLTNTGLLNAIDASFGIEAKSDQRMTRDA AEMSSRSLNELE
170 180 190 200 210 220 230 240
YB S P S 240
89026 U Poei S 240
176 L oo Seiiiin. | S 240
s Lo oS Reoiiniiiiieeiin 240
Majority DHDQRGRMPWKIMLAMMAAQLKVELDALADERTESQANAHVTSFGSRLFNQMSAFVTIDRELMELALLIKEQGFAMNPGQ
250 260 270 280 290 300 310 320
YB NEH oo, TN P 320
89026 NEH. oo, Lo PV. i 320
176 Ve 320
SLI33 320
Majority TASKWSLIRRSGAARSLAGARLEIRNGNWMIREGDQTLLSVSPARMA
330 340 350 360
YB VoS Ve R 367
8026 ... S | R 367
176 PT.P.Se ettt 367
SU33 PTP S i 367

4 DRV-YB oNS
Fig.4 Alignment of amino acid sequence of the oNS genes
2.4 YB-oNS
DNAStar DRV - YB  oNS GenBank DRV - 89026
(AJ133122) .DRV -C4 (DQO066922) .DRV -S14  ( DQ066923) .ARV — 138  ( AF059725) ARV -
176  ( AF059724) ARV — 1733  ( AY303992) .ARV - Chink Vac ARV — HC/China ( EF122835) .

ARV - R2/TW  ( AF294778) . ARV - S1133  ( EF122838) MO/SEP - 816/05

( EU400279) (1) DRV - YB
DRV -89026  oNS 88.4% ARV -S1133 79.5% DRV - YB

DRV -89026  oNS 95.1% ARV -S1133 90.8% . DRV

~YB oNS 83.8% ~98.8%

78.7% ~79.5% o
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1 oNS

Tab.1 The homologous comparison of ¢NS nucleotide sequences and deduced amino acids sequences of muscovy

duck reovirus strains with the reference strains

Strains 138 176 1733 89026 C4 ChickVac HC/ China R2/TW S14 S1133  MO/SEP-816  YB

138 Jokk 82.1 82.4 78.5 80.0 81.4 77.4 79.8 80.2 82.2 79.3 79.4
176 93.8 dokok 99.7 71.7 79.8 99.3 77.1 80.0 80.0 99.6 79.3 79.6
1733 94.0 99.7 Jokok 77.8 79.9 99.5 77.4 80.3 80.1 99.8 79.4 79.6
89026 89.9 90.2 90.5 oK 88.5 77.1 83.8 78.6 88.7 77.7 71.7 88.4
C4 92.7 92.4 92.7 96.2 Sokok 79.4 84.6 79.5 99.7 79.7 78.6 98.5
ChickVac 93.8 99.5 99.7 90.2 92.4 kK 77.3 80.3 79.5 99.4 79.4 79.0
HC/China 90.4 90.2 90.4 9.1 97.2 90.2 Hokck 78.3 84.3 77.2 77.3 83.8
R2/TW 91.8 94.0 94.3 89.1 92.1 94.0 90.4 Fokok 79.5 80.1 80.0 79.0
S14 92.7 92.4 92.7 96.2 100 92.4 97.2 92.1 ook 79.9 78.7 98.8
S1133 93.8 99.6 99.7 90.2 92.4 99.5 90.2 94.0 92.4 Fokk 79.3 79.5
MO/SEP -816  92.7 92.1 92.4 89.1 91.6 92.1 90.2 91.3 91.6 92.1 Fokk 78.7
YB 91.0 90.8 91.0 95.1 98.4 90.8 95.5 90.5 98.4 90.8 89.9 ik

Homologous rates of nucleotide

acid in the lower.

were presented in the upper triangle of the table

and homologous rates of deduced amino

2.5 YB-0oNS
DNASTAR MegAlign Jotun Hein GenBank
oNS ( 5) :DRV -YB 11
B— DRV - YB
- DRV -YB DRV -C4 .DRV -S14
DRV -89026 ; ARV -138
oNS ( 6) 12 aoNS
ARV -176
; ARV -138 . MO/SEP -
816/05 aNS o
I MO/SEP-816/05 176
~| R2/TW S1133
ChickVac ChickVac
S1133 -- 1733
1733 R2/TW
176 _I MO/SEP-816/05
S14 138
YB c4
89026 YB
HC/China 89026
138 HC/China
642.2 61.9 T T T T T T 1
T I T T | T T I 1
500 20010050 20 10 5 21 0 60 50 40 30 20 10 0

Nucleotide substitutions(x100)

5 oNS
Fig.5 Phylogenitic tree based on the nucleotide

whole sequence of the oNS gene

DRV -YB

Nucleotide substitutions(x100)

6 oNS
Fig.6  Phylogenitic tree based on the deduced

amino acids sequence of the ¢S gene

aoNS
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5’ 5’ —GCTTTTT 3’ TACTCATC -3~ "7 ( TATTCATC -3")
5’ 34 3’
(S1133.176.1733.138 )65 (89026 YB.C4.S14 )64
° 3’ °
oNS mRNA N
o Gillian " oNS N- 11 o -
ssRNA o Gillian '°
oNS RNA DNA RNA DNA
ATP MgCl, DNA DNA o Miller
7 wNS NS — “
7 oNS oNS ; oNS  uNS oNS
wNS RNase oNS  uNS oNS
NS RNA o Touris Otero F ' oNS NS
wNS oNS o Fernando "
oNS RNA 10 ~20 nt
RNA oNS o oNS
ssRNA o
oN
( 1 )
ARV -176  oNS S4(1 192 bp) . Kuntz - Simon " Northern DRV -
89026.89330 S DRV -89026  oNS S3( 1991 bp)
(  2); DRV -89330 oB S3 DRV -
89330  S2.S53 DRV -89026 S2.S3 0 GenBank
DRV -89330  oNS S2 o YB oNS
DRV -89026 S3 88.4% 95.1%;
ARV -176 4 79. 6%
90.8%( 1)
2 oNS
Tab.2 Comparison of ¢NS protein — coding genes
Deduced protein
Strain Genome Accession Base ORFs
segment number pair Residues Identification
YB S3 * 1191 24 - 1127 367 aoNS
89330 S3 AJ133122 1191 24 -1127 367 oNS
176 sS4 AF059724 1192 24 - 1127 367 oNS
S1133 sS4 A0U95952 1185 17 - 1120 36 oNS
*
Our research group cloned and sequenced.
o dsRNA 2
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