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The nominal nonstructural (NS) phosphoprotein of rabies virus
is an integral component of the viral ribonucleoprotein complex.
By analogy, to the NS protein of the vesicular stomatitis virus,
the prototype of the Rhabdoviridae family which includes the
rabies virus, the NS protein of the rabies virus is required for
the transcription and replication of the single-stranded RNA
genome (1). The nucleotide sequence and deduced amino acid
sequence of the NS gene of the Pasteur strain of rabies virus has
been reported previously (2). We have sequenced the NS genes
of three additional laboratory-adapted strains of rabies virus:
EvelynRokitnicki-Abelseth (ERA) strain, Pitman-Moore (PM)
strain, and challenge virus standard-I 1 (CVS-1 1) strain. The NS
gene of the ERA strain has been cloned (3), and the cDNA was
sequenced in its entirety by the dideoxy chain termination method
(4) and intermittently by the chemical cleavage method (5). The
nucleotide sequence was confirmed by direct sequencing of the
single-stranded RNA genome of ERA using NS-specific
oligonucleotide primers to processively sequence through the
region of the genome containing the NS gene. Nucleotide
sequences from the PM and CVS-1 1 strains were also obtained
by directly sequencing the genomic RNA of the viruses (6). The
advantage of using genomic RNA as the template for dideoxy
sequencing lies in the ability to obtain accurate data from a
homogeneous population rather than from a cDNA clone which
may contain a misincorporated nucleotide(s).
The sequences in this report are presented in the mRNA sense,

which is the complement of the negative-sense RNA genome,
and encompass all nucleotides between the NS mRNA
transcriptional start site (5'-AACA-3') and the presumptive viral
polyadenylation signal (5'-TGAAAAAAA-3'). An open reading
frame coding for 297 amino acid residues is located between the
initiation codon (ATG) starting at nucleotide 30 and a termination
codon (TAA) ending at nucleotide 923. The nucleotide and
deduced amino acid sequences of the ERA and PM strains are
100% homologous throughout this region. The previously
reported NS sequence of the Pasteur strain (2) displays 99%
homology at the nucleotide level and 98 % homology at the amino
acid level to the ERA and PM sequences. The nucleotide
sequence of the CVS- 1 1 strain is 88 % homologous to the ERA
and PM strains, but displays 92% homology at the amino acid
level.
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M S K I F V N P S A I R A G L A D L E M A E E T

W2,/Pk AACACCCCTSCCTTTCGAACCATCCCAAACATGAGCAAGATCTTTGTCAATC CTAGTGCTATTAGAGCCGGTCTGGCCGATCTTGAGATGGCTGAAGAAAC
CVS-Al T A T T G A C C G

V D L I N R N I E G N Q A H L Q G E P I E V D N L P E D M G R L H
E TGTT.GATCTGATCAATAGAAATATCGAAC.ACAATCAGGCTCATCTCCAAGGGGAACCCATAGAAGTGGQCAATCTCCCTGAGGATATGGGGCGACTT(-AC

S-11 C C A G A C C AA
K

L D D G K S P N P G E M A K V G E G K Y R E D F Q M D E G E D P S
XRA/N CTGGATGATGGAAAATCGCCCAACCCTGGTGAGATGGCCAAGGTGGGAGAAG GCAAGTATCGAGAGGACTTTCAGATGGATGAAGGAGAGGQTCCTAGCT
CVS-ll C A T T T TT G G C C A C

E S L V R N
F L F Q S Y L E N V G V Q I V R Q M A S G E R F L K I W S Q r v E E

DPA/SW TCCTGTTCCAGTCATACCTGGAAAATGTTGGAGTCCAAATAGTCAGACAAATGAGGTCAGGAQGAGATTTCTCAAGATATGGCACAGACCGTAGAAGA
CVS-il A G T C G

L D
I I S Y V A V N F P N P P G K S S E DL S TOT TAG R E L GK E T

ERAPt GATTATATCCTATGTCGCGGTCAACTTTCCCAACCCTCCAGGAAAGTCTTCAGAGGATAAATCAACCCAGACTACTGGCCGAGAGCTCAAGAAGGAGACA
CVS-ll A G A T A G G A

v rR R
T P T P s AR E S Q S S K A R M A A Q T A S G P P A L E W S A T N

Z#/P ACACCCACTCCTTCTCAGAGAGAAAGCCAATCATCGAAAGCCAGGATGGCGGCTCAAACTGCTTCTGGCCCTCCAGCCCTTGAATGGTCGGCCAC CAATG
CVG-11 GT TG TTC C T T T GT CC T A

S A F P V V P

E K D L S V E A E A H Q I A E SF K K Y K F P S R S S G I L L
(W AAAAGGATGATCTATCAGTGGAGGCTAGATCGCTCACCAC.ATTGCAGAAAGTTTTCCAAAAAATATAAGTTTCCTCTCGATCCTCAGGGATACTCTT

CVS-ll G A A T T C T G G C C T A T
E F

Y N F E Q L K M N L D D I V K E A K N V P G VA R L A H D G S K L
ERAPK GTATAAT-TTTGAGCAATTGAAAATGAACCTTGATGATATAGTTAAAGAGGCAAAAAATGTACCAGGTGTGACCCGTTTAGCCCATGACGGGTCCAAACTC
/VS-ll C G C G C CG T A A

P L R C V L G W V A L A N S G G F Q L L V E S D K L S K I M Q D D
ERA/PM CCCCTAAGATGTGTACTGGGATGGGTCGCTTTGGCCAACTCTAAGAAATTCCAGTTGTTAGTCGAATCCGACAAGCTGAGTAAAATCATGCAAGATGACT
CVS-il G C T T C A A AC GG T A C T

A
L N R Y 0 S C ' 297

ERA/PM TGAATCGCTATACATCrTGCTAACCGAACCTCTCCACTCAGT CCCTCTAGACAATAAAGTCCGAGATGTCCTAAAGTCAACATGAAAAAAA 991
CVS-li C GTT TCGA C T G AA T TA GG AG

Figure 1. The nucleotide and deduced amino acid sequences of the ERA and
PM strains of the rabies virus are presented on the second and first lines,
respectively. The CVS- 11 nucleotide and deduced amino acid sequences are
presented on the third and fourth lines, respectively, which display only the
differences between the two strains.
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