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Summary. ~ The complete nucleotide sequence of major core protein gene (segment S3) of rice dwarf
virus (RDV}) Chinese isolate was determined after cDNA cloning from the viral genomic RNA. Sequence
analysis showed that the cloned fragment is 3195 bp in length and containes a single open reading frame
(ORF), encoding the major core protein (P3) which M, of 114 K. The nucleotide and deduced amino acid
sequernces of 83 of this isolate share significant homology (94.1% and 97%, respectively) with those of S3 of
the Japanese isolate. At the amino acid level, P3 of RDV Chinese isolate shares significant homology with P3
of rice gall dwarf virus (RGDV), significant regional homology with the rotavirus VP4 protein which forms
spikes on the virus particles and has been identified as a protein involved in the activation of the rotavirus
penetration, and homology with spheroidin of amsacta entomopoxvirus (SPH), which is the major protein of
the occlusion body, with clp-like ATP-dependent protease binding subunit and with ATP-dependent protease
ATP-binding subunit. Amino acid sequence analysis also showed that P3 contains RNA-dependent RNA poly-
merase (RDRP) motif-like elements such as DXXXD, SGXXXXXXN, GDD and ENXXXY. These results
may suggest that P3 is a multifunctional protein which plays very important roles in the virus structure forma-
tion, virus replication and penetration processes. The full length cDNA sequence of RDV S3 and a partial one
which covers nt 1004-3195 were cloned into bacterial expression vector pTrcHisB for expression. The full
length ¢cDNA sequence failed to be expressed in E. coli, but the partial sequence was successfully expressed
there as confirmed by the Western blot analysis. Further analysis of RDV P3 is under way.
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Introduction

RDV is a member of the genus Phytoreovirus of the fam-
ily Reoviridae (Boccardo and Milne, 1984), The viral parti-
cle has no spikes on its surface (Li et al., 1995). Its genome
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Abbreviations: AMV = avian myeloblastosis virus; nt= nucleotide;
ORF = open reading frame; PAGE = polyacrylamide gel electro-

rus; RGDV = rice gall dwarf virus; RDRP = RNA-dependent RNA
polymerase; SPH = gpheroiding WTV = wound tumour virus

consists of 12 dsRNA segments designated S1-S12 accord-
ing to their mobilities in polyacrylamide gel electrophoresis
(PAGE). Each segment contains one single ORF except 12
which has three overlapping ORFs (Suzuki ef al., 1992a).
The complete nucleotide sequences of the genome of the Jap-
anese isolate (Uyeda, 1994) and of the Chinese isolate of RDV
have been determined (Liet al., 1995; Zhaoet al., 1996; Liet
al., 1994a; Liu et al., 1994; Qu et al., 1996; Qu et al., 1995;
Chu et al., 1993; Xiao et al., 1996, 1997; Li et al., 1994b).
The hexanucleotide 5'-GGC/UAAA-3" and tetranucleotide 5'-
U/CGAU-3" are conserved in both strains.

The intact particles of RDV contain seven proteins, P1,
P2, P3, P5, P7, P8 and P8', with respective sizes of 170,
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shows a comparison of the nucleotide and
deduced amino acid sequences of 3 Japa-
nese RDV isolates with those of the Chi-
nese RDV isolate.

Comparison of amino acid sequence of
RDV P3 with those of other proteins

It has been found that RDV P3 contains
RDRP motif-like elements (Suzuki et al.,
1990) such as DRNMD (motif 1), SGLTL-
CFSN_(motif II), GDD (motif III) and
ENRIFY (highly conserved motif IV),
present also in the VP3s of rotavirus and
bluetongue virus (BTV) localized in the
virus core (Mitchell, 1990). The VP3
motifs [ and [1l are 1dentlcal with the RDRP
motifs I and III, and the VP3 motifs Il and
IV are only homologous to the RDRP
motifs II and I'V. It would be of great inter-
est to characterize the role of RDV P3 in
the virus genome replication (synthesis of
negative strand RNA) and transcription,
because it was konwn that in the case of L-A
virus (dsRNA virus) a structural protein of
the virion might be responsible for the syn-
thesis of the negative-strand RNA (Fujimura
et al., 1988).

We searched for proteins of significant
homology to RDV P3 using blast from In-
ternet and found the rice gall dwarf virus
(RGDV, genus Phytoreovirus) S3-coded
core capsid protein (homology over 65%,
identity over 43% in full length) (Fig. 2)
(Takahashi et al., 1994), rotavirus (genus
Rotavirus)y VP4 (homology over 46%, iden-
tity over 30% within a length over 157 ami-
no acids) (Fig. 3A) (Taniguchiet al., 1994),
SPH (homology over 47%, identity over
31% within a length over 95 amino acids)
(Hall et al., 1991) (Fig. 3B), the cip-like
ATP-dependent protease binding subunit
(homology over 60%, identity over 34%
within a length over 72 amino acids)
(Fig. 3C) and the ATP-dependent protease
ATP-binding subunit (homology over 64%,

Fig. 2
Comparison of the deduced amino acid
sequences of RDV P3 and RGDV P3
The top and bottom lines refer to RDV and RGDV,
respectively. Identical (¥) and similar (\) amino acids.
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