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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1  100 98 95 95 96 96 96 47 47 28 90 90 90 90 90 89 90 90 90 90 90 1 1146
2 0  98 95 95 96 96 96 46 46 28 90 90 90 90 90 88 90 90 90 90 90 2 88R
3 2 2  94 94 95 95 95 46 46 28 89 89 89 89 89 87 89 89 89 89 89 3 Sp
4 5 5 6  99 98 98 98 47 46 27 89 89 89 89 90 88 90 90 90 90 90 4 20G1
5 5 5 6 1  99 99 99 47 46 27 89 89 89 89 90 88 90 89 90 90 90 5 6B1a
6 4 4 5 2 1  100 100 48 47 28 90 90 90 90 91 89 91 90 91 91 91 6 2290
7 4 4 5 2 1 0  100 48 47 28 90 90 90 90 91 89 91 90 91 91 91 7 24R
8 4 4 5 2 1 0 0  48 47 28 90 90 90 90 91 89 91 90 91 91 91 8 578
9 53 53 54 53 53 52 52 52  50 28 47 47 47 47 47 47 47 47 47 47 47 9 CLV

10 53 53 54 54 53 53 53 53 50  27 46 46 46 46 47 46 46 46 46 46 46 10 UPM97
11 72 72 72 72 73 72 72 72 72 73  29 29 29 29 29 29 29 29 29 29 29 11 DVX1
12 10 10 11 11 11 10 10 10 53 53 71  100 98 98 97 94 95 95 96 96 96 12 19F3b
13 10 10 11 11 11 10 10 10 53 53 71 0  98 98 97 94 96 95 96 96 96 13 WB
14 10 10 11 10 11 10 10 10 53 53 71 2 2  99 98 94 96 96 96 96 96 14 AM98
15 10 10 11 11 11 10 10 10 53 54 71 2 2 1  98 94 96 96 96 96 96 15 DRT
16 10 10 11 10 10 9 9 9 53 53 71 3 3 2 2  94 95 95 96 96 96 16 Jasper
17 11 11 12 12 12 11 11 11 53 54 71 6 6 6 6 6  97 97 97 97 98 17 GC1
18 9 10 11 10 10 9 9 9 53 53 71 5 4 4 4 5 3  98 99 99 99 18 NC1
19 10 10 11 10 10 9 9 9 53 54 71 5 4 4 4 5 3 1  100 99 99 19 AY98
20 9 10 11 10 10 9 9 9 53 54 71 4 4 4 4 4 3 1 0  100 100 20 Y6
21 9 10 11 10 10 9 9 9 52 53 71 4 4 4 4 4 3 1 1 0  100 21 H1
22 9 10 11 10 10 9 9 9 52 54 71 4 4 4 4 4 2 1 1 0 0  22 YT01A
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Percent identity amino acid sequences of VP1
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aa1146_txt (0.0004)
aa88R_txt (0.0031)
aaSp_txt (0.0136)
aa20G1_txt (0.0032)
aa6B1a_txt (0.0039)
aa2290_txt (0.0000)
aa24R_txt (0.0000)
aa578_txt (0.0000)

aaCLV_txt (0.2470)
aaUPM97_61 (0.2483)

aaDXV1_txt (0.4528)
aa19F3b_tx (0.0012)
aaWB_txt (0.0000)
aaAM_98_tx (0.0048)
aaDRT_txt (0.0046)
aaJasper_t (0.0133)
aaGC1_txt (0.0200)

aaNC_1_txt (0.0076)
aaAY_98_tx (0.0045)
aaY_6_txt (0.0003)
aaH_1_txt (0.0025)
aaYT_01A_t (0.0022)

Group MABV

Group 1

Group 4

Group 3

Group 2

Table 1. Pairwise similarity and distances between the RdRp amino acid sequences of 22 
birnavirus strains.

Fig. 1. Cladogram representing phylogenetic relationships between birnaviruses based on deduced amino acid sequences of VP1. The
length of each pair of branches represents the distance between the sequence pairs, and the numbers in parentheses indicate the 
bootstrap values

The nucleotide sequence of VP1 gene of GC1 isolate was found to be 2,776 bp long. The predicted molecular weight of the VP1 was 94,263 
Daltons, and the gene was known to contain a single large open reading frame (ORF) encoding the 846-amino acids. We also observed 
that the VP1 sequence contained 6 potential Asn-X-Ser/Thr motifs, 8 potential Ser phosphorylation sites and 1 Tyr phophorylation site. 
The amino acid sequence of VP1 did not contain the GDD motif, which exists commonly in the RdRps of RNA viruses; however, we could 
identify the Leu-Lys-Asn (LKN) motif at position 521.

I. INTRODUCTION

Members of the family Birnaviridae have 2-segmented 
genomes - A and B. This family comprises 3 main genera, 
including the genus Aquabirnavirus, Avibirnavirus, and 
Entomobirnavirus. Aquatic birnaviruses are the largest and 
most diverse group of viruses within the family Birnaviridae. 
The genome segment B of birnaviruses encodes the VP1 
protein, which is the presumptive virion-associated RNA-
dependent RNA polymerase (RdRp). In the present study, we 
investigated the genetic characteristics of the VP1 protein and 
compared the genetic relationship between aquatic 
birnaviruses and other genuses of birnaviruses within 
Birnaviridae.……………………………………………………

II. MATERIALS & METHODS

IV. CONCLUSION

III. RESULTS

V. REFERENCES

We performed nucleot ide  sequencing  and genet ic 
characterization of VP1 protein of GC1 isolate. The amino acid 
sequence of VP1 of GC1 was compared to those of other 
birnaviruses. By using phylogenetic cladogram, we investigated 
phylogenetic relationships of the VP1 protein of GC1 among 
Birnaviridae.………………………………………………….

The study of genetic relationships using a phylogenetic cladogram 
revealed that Korean aquatic birnavirus GC1 is more closely related 
to genogroup 1 than genogroup 2. This result indicates that genetic 
relationships may be influenced by the geographical distributions of 
the isolates.
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