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Summary

Indian peanut clump virus (IPCV) has a bi-pactite genome and is transmitted by
Pol)myxa grumimy. ihas been classified in the furovicus genus Cloning and sequencing of
c¢DNA made to RNA from [PCV particles has revealed that the §'-proximal ORF on RNA-2
codes for the coat protein and that RNA- codes for a putative methyl transferase gene. The
J'-halves of each RNA have yet to be sequenced. IPCV coat protcin is 61% identical to the
coat protein of peanut clump virus from West Afnca (PCV)  This value, together wath the
lack of serological relatedness between them, confirms that IPCV and PCV should be
constdered as scparate viruses. Comparisons among the coat proteins of a range of rod-
shaped viruscs showed that IPCV and PCV coat proteins resembled that of barley stripe
mosaic hordeivirus more than those of other furoviruses

Introduction

Indian peanut clump virus (IPCV) causes a serious disease in groundnut crops (Reddy
et al,, 1988) It is soil-bome and is tr d by the soil-inhab fungus Polymyxa
graminis 10 dnut and gr hosts (Reddy er af., 1988). [PCV can persist in soif
for several vears and is difficult to control. no resistance to IPCV has yet been found in
groundnut germplasm (Reddy er al., 1988).

The virus has rod-shaped particles of two lengths comprising a 24K coat protein and
RNA molecules of either c.6kb (RNA-1) or c.dkb (RNA-2) (Reddy ¢r al,, 1985). RNA-2 is
the mRNA for the coat protein (Mayo and Reddy. 1985)

Although classified in the furovirus group because of its fungus transmission and rod-
shaped particles (Brunt, 1991), IPCV is scrologically unrelated to West African peanut clump
virus (PCV) and other furoviruses. [solates of IPCV from different places in India differ
appreciably serologically (Reddy e al., 1985; Nolt er o/, 1988)

In projects aimed at developing cloned probes to detect infection by [PCV and at
isolating the coat protein genes for transformation work, we have sequenced about half of
each RNA of IPCV. The results obtained so far have been used in sequence comparisons to
infer taxonomic relationships of IPCV with other furoviruses.

Matenals ad Mcthods

¢DNA synthesis and cloning
RNA was extracted from purified virus particles as described by Mayo and Reddy



20

(1985). ¢DNA was synthesised as described by Gubler and Hoffman (1983) using 2
commercial kit (Bochringer) and cloned in Sma I-cut pUC19. Clones specific to each IPCV
RNA were identified by Northemn blotting,
Nucleotide scquencing 4

Nucleotide sequences were determined by didcoxy chain termination (Sanger ¢/ al.,
1977). Template DNA was cither single-siranded M13 DNA or double-stranded DNA from
cDNA clones. Sequences were assembled using STADEN software (Staden, 1982) and
analysed using the GCG package (Devercux ¢f al,, 1984). Sequences were compared with
those for PCV, barlcy stripe mosaic (BSMV), soil-borne wheat mosaic (SBWMV), beet
necrotic yellow vein (BNYVYV) and Nicotiana velutina mosaic viruses (NVMV),

Results,

Nucleatide sequences

Two large i have been obtained. One corresponds to the 5'-half
of RNA-2 which includes the coat protein gene and the other corresponds to the §'-end of
RNA-| which includes part of what appears to be a methy! transferase gene.

In RNA-2 (Fig. 1), the 5'-most open reading frame (ORF) encodes a 24K protein
which resembles the coat protein of PCV. When this gene was cloned into pET-15b,
transformed £. coli expressed protein which reacted with antiserum to IPCV particles. The
next ORF downstream is in the (-1) frame with respect to the coat protein gene and encodes
a ¢. 39K protein (p39).

The scquence assembled for RNA-! contains one ORF which extends 3' of the
sequenced region. The encoded protein resembles a methy! transferase
Sequencc comparisons

Scquence comparisons among coat proteins of viruses with rod-shaped particles made
using GAP revealed values greater than the non-specific value (c. 20%) only when IPCV was
compared with PCV (61% match) and BSMV (37% match). Sequences were compared by
multiple sequence alignments using CLUSTALV. The deduced relationships among the coat
proteins (Fig. 2) show that BSMYV is the virus most like IPCV and PCV and that coat
proteins of other furaviruses are relatively distant from each other

Fig. 3 shows the similarity between IPCV and BSMV coat proteins in a DOTPLOT.
Two large arcas of homology are clearly visible

Discussion

Although IPCV and PCV are similar biologically, the value of a 61% match between
the coat protein sequences confirms that the viruses are distinct and not one virus, In their
coat protein scquences, 1PCV and PCV more resemble BSMV than other furoviruses, Indeed
there is little coat protein sequence similarity among furoviruses. This is the first report of
strong coat protein sequence similarities betwsen furoviruses and BSMV although some
similarities have been found between non-structural proteins of BSMV and those of PCV
(Manohar ¢t al., 1993), BNYVV (Bouzoubaa et al,, 1987) and SBWMYV (Shirako and Wilson,
1993). It is possible that BSMV (which is not fungus-transmitted) and furoviruses had a
common origin or have evolved by sharing genes by recombination in a common host.
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Fig. | Diagram of the deduced location of the coat protem and p39 u.nu i IPCYV RNA-2
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