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Nodamura virus (NOV), Flock House virus (FHV) and Boolarra virus
(BOV) are members of the family of insect virus called
Nodaviridae. They are serologically distinct from each other. NOV
was originally isolated from mosquitoes in Nodamura, Japan. The
natural hosts for FHV and BOV were separate species of grass grubs
from New Zealand and Australia respectively. All nodaviruses
infect and grow well in wax moth larvae. FHV and BOV are routinely
propagated and grown in cultured Drosophila melanogaster cells.
NOV does not infect Drosophila cells. It is unique among the
Nodaviridae in its ability to cause fatal infection in vertebrates
(suckling mice, ref 1).

The genomes of Nodaviruses consist of two single stranded
messenger sense RNAs contained in a single virion. RNA1 codes for
the replicase function and RNA2 codes for the precursor for the
capsid protein. Both RNAs have a 5'-terminal cap m7GpppGp and a
blocking moiety, presumably a protein at their 3'-termini (2). We
report here the complete nucleotide sequence of NOV, FHV and BOV
RNA 2's derived from virion RNA's and their full length or near
full length cDNA clones. Oligonucleotides used as primers at the
3'-end for the synthesis of single stranded cDNAs were designed
from the known sequence of Black Beetle Virus (BBV) RNA2 (2)
assuming a homology between these viruses. Transcripts derived
from cloned FHV cDNA were infectous to cultured Drosophila cells
(3). Sequences of the cloned cDNAs were determined from the
fragments produced by restriction digestions and also after making
nested deletions using exonuclease III, by means of the dideoxy
chain termination method. 95 bases at the 3'end of NOV RNA2 and
60 bases at the 3'end of BOV RNA2 were also determined by direct
enzymatic RNA sequencing of 32P-labelled fragments produced by
limited ribonuclease Tl digestion of virion RNA2. The initiator
AUG codons for all these RNAs (underlined in Fig. 1) are very
close to the 5'-termini. NOV, FHV and BOV code for 399, 407 and
403 amino acids respectively. NOV RNA2 has a direct repeat of 21
nucleotides (b 1235-1255 and b 1262-1282) near the 3'-end.
Comparison of these sequences and also the published sequence of
Black Beetle Virus RNA2 (2) shows that FHV and BBV are very
closely related to each other (80% homology) whereas BOV and NOV
are somewhat distantly related to BBV (50% homology).

N 1 UA&CAACaWaC XAUCCAALGCAGCRCGC CGCCGCCC oUCG
0 81 CGAACCGUGCACKAACCLG CCUCcCcCQUACUC AG GAcr
V 161 AV=UGCUAAADCG&GCGC CGQCUGUUC GUGCCDUUGCOUCGCCGG& u uuUCCAocc0cGGc

241 AG=AUUCC&G&CAAUC GUUUACGG AAACAUU C
R 321 AACArACGUWGcUGUCAU CACCCCUUACC GGC AGA AVGUUGCGCWCUUCA
N 401 GUUCVCUCUUGCCUCAl UMDAUUCCAGGGUUCGLCC ACaUUC&GUCAACGCCCCU
A 481 CAcGCCuuuCCGQUAWCC CAAWCCAAGCCGGUCUGACCCL A hDVVCUCVGCCACC
2 561 UGVACAAGWACCUCUAAAA CtGGvOCUMACUCCACWC VC&G&CCVAGCGkCCUAC CACVACCACUC

641 AACUAGAQCGUUAGWQCAC UACCAAAUACAACUCC C
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UIUATUCACAAUCCGUGCA AUGAACCUG CACGUUGAGUUC CADCCCAUCAUGCkGGGUUA CGCGUCCGUUCCACCCCCGA
ACGUAACCAAUGCUCAAGCU AGCkUGUUCACCAAUCUAAC CUUCUCAGCCGCACGAUAUA CCGGUCUUGGCGACAUGCAC
GCAAUUGJCQUCCUU;UGAC UACGCCCACCGGUGCC(JCA ACkCGGCCCUGCUQAAQGUC UCGGCCUGCGUAGAQUAUCG
UCCGAAUCCAAWUCCACCC UCUAUGAGUUCGCUCGUGAG UCACCAGCAAACGACGAAUA CQCGCUCGCCGCCUAUAGQA
AAADUGCCACAQG&UAU CCG AUUGCCGUCGCUUGCAAACC CAACGCCACAUUUUGGCAAC GCGUCCGAUCCAUCCUGAAA
UCUGGGCUCAACUUUGCUUC QACCAUACCUQQCCCCGUAG GACUGGCAGCGkCAGGGAUC AAACGCAUCAUUQAAACCAU
UG=CUCUUGUGGGUU2U UCCACCCACkGAAGCGUQA CG&CGCAAAACQUCCUUAAA CCGUUGACQACGCAAAACGU
CCCCAAGCUCCCGCACCGA CCCUAUACCCAUCUCUACGG UCUUCAACCUCUUGX 1335
GUAAACAAUUCCAAGUUCCA AAAUUAAUAACAACAGA CCAACACGUCAACQG>CUCA ACGCGUUGUCGUCACAACAA
CCCAAACAGCGCCUGUUCCA CAGCAAAACGUGCCACGUAA UGGUAGACGCCGACGUAAUC GCACGAGQCGUAkUCGCCQA
CGUGUGCGCOGAAUGAACAU GGCGGCGCUAACCAGAUUAA GUCAACCUGGUUUGGCGUUU CUCAAAUGUGCAUUUGCACC
ACCUGACUUCAACACCGACC CCGGUAAGGAADACCUGAU AGAUUUGAkGGCAA&GUGGU CAGCCGAAAGGAUGUCCUCA
AUCAAUCUAUCAdCUUUACU GCCGGACAGGACACWUUAU ACUCAtCGCACCUACCCCCG CAGUCGCCUACUGGAGUGCU
AGCGUUCCUGCUGGUACUUU UCCUACUAGCtJCACUACCU UUAACCCCGUUAAUUAUCCG GGUUUUACAUCGAUGUUJCGG
AACAACUUCAACAUCUAGGU CCGAUCAtGUGUCCUCAWUC AGGUACGCUUCCAUGAACGU GGGUAJUUACCCAACGUCGA
ACUUtJGGCA.GUUUGCCGQA AGCAUAACUGUUUGGAAAUG CCCUG;UAAAGCUGAG.UACUG UGCAAWUCCCGGUUGCAACA
GAUCCAGCCACCAGUUCGCU AGUUCAtTACUCUUGUUGGUU UAGAUGGUGUUCUAGCQCGUG GGGCCUGACAACUUCUCUGA
GUCAUUCAUCAAAQGGAGUU UUUCACAGUCGGCUUGUAAC GAGCCUGACUUUGAAUUCAA UGACAUAUUGAkGGGUAUCC
AGACAUUGCCACCUGCUAAU QUGUCCCCUGUUCUACGGG UCAACCUtJUUACCAUGGACU CGGAGCAGAACCCACCAGU
GCAGUAGUCGGWUGCGGCAA UAUGGACACGAUUGCUCAUCC GUGUCUCGGCCCCUGACGGC GCAGCUAACUCUGCCAUACU
CAAGGCAUGGUCCUGCAUUG AG;UAUCGCCAAAlCCAAAC GCCAUGUUAUACCAAUUCGG CCAUGkUUCGCCUCCUCUCG
A1GAGGCGCGCUUCAQGAA UACCGUACGGUUGCCAGAUC UUUGCCGQIUUGCAGUGAtAG CGGCCCAAAAUGCAXCAAUG
UGG GACQGAAX3CCAU CAUUAAAUCCUCCCUGGCUG CUGCAAGCAACAUUCCCGGC CCGAUCGGUGUCGCCGCAAG
UGG AWAGQ&CUGUCAG CCCUUUUUGAAGGAUUJGGC ut1uAEAgWCACCCGGACGC CAACCUAA.CCGGGCAAGUAU
CCCIAACAA.UCGGACAUUGG CCACAADAAGCCCAAJGQ UUGAAQAUUAAAtJAAGUGAG CCCCCUUACCGCGAAACCGG
AAUUUAXJAUUCCAAACCA= UUAAGUCAACA.QACUAAGGU 1400
GAWUCAACAA=CAC GACGACAACAAWGUCCCAAA GGCCAAUUGGCCAAAGCAA ACAAGCUAAACAACCUCUAG
CCCGUCUACGACGCCCACCU AGGCGCAACCGACAC=AAU CACGCAGAACAAUCUCAUGA UGCUA37CUGAACCCGCQCUC
uGCADUUUUGAWGUGCGU CGCUUCrGCCGGACUCCAACA CGGAUCCUGGCAAGGGUAUA CCUGAUAAUUUUGAAGGUAA
AGUACUCUCUCAGAAQAAG UCUAUACAGAAACtJGGUGU) AAWUUUAGUGGCGCAACAAC GCAAAAUGUUGAUACCUJACA
UCAUAGUUCUACCAACACCA GGUGUGGCCUUCUGGCGCUQ UAUUAAAACAQCUACCGCGC CAGCGCAACCAGCCGCAUUG
ACAACGACGGAUGUGUUUAC AGCCGUECCCUUCCCUQAXJU UCACUUCACUUUUCGGUACC ACCGCUACUAAUCGJUGCCGA
UCAA.GUCCGCCUtUAGGU ACGCCIGCAUXGAAUUUUGGU UUGUACCCUACUUGCAACUC CACGCAQUAUAAUGGUGGCA
UCACUJUUUGGAAGGGGGCU GUCCAAAUGUCAACUACACA GUAUCCGUUGGAUACCACAC CUGAGUCGUCCCAACUAGUG

CCAAUCCAUUAACGGCAACG CAGAAUUUCCCUCUAUCCU AUCUUGGAACGUGUACAaAC UCUGCCAGGC.AAACC UGUUA
CCGUUGCCCAACCGGUAUI CCUUUUUCADUAGAUG=CUG AGCGCCAACUGUUGCCGGAU UUACUGCAADUGCAQGCAUG
GAUGCUAUADUUAUAAAAr.U GACAGCAGCAGCUGCWCAG UCAAAUACGGCCACCAUUAAA ACAUGGGCUUGUAUUGAGUA
CCGCCCAAACACUAACACUG CACUUUAUAAAUAUGCACAU GALUCACCCGCUCAAGACAU UAXAGCAUUACAACAAUACA
GGRAAAGUUUACAA;UCUcUA CCUGUUGCCCGUACGA.CGAA GCUCAACGCCAACAflGUGGG AGCGACGAAACGGUUACUU
AAAG.CCCGGIGGUCGCCGC UUCGUAUUCCCGGUCCUG UCGGUGGAAUUGCCACCGU GUUCAACACAUUGGAIAUUU
GAUUGCAaAQCUGUCCUUUU G&GGAXZCAACGUGUGCGA CQUACAAACGCCCCUUAGCG CAGUGAACUUAGUUUCACAC
CAACUAUUUAGUCAACAG&C UAACX 1305

Figure. 1 Nucleotide sequences of NOV (top), FHV (middle) and BOV RNA2 's
(bottom) . Start and stop codons are underlined. The sequence of one or two
bases at the 3'-end of NOV and BOV RNA2 (indicated by an X) could not be

accurately determined due to the presence of a blocking group.
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