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The complete nucleotide sequence of the S genome RNA of the Josiah strain of Lassa virus was determined from 

cloned cDNA. The S RNA is 3402 nucleotides long with a calculated molecular weight of 1.09 x 10’ Da. The nucleotide 
base composition is 26.84% adenine, 21 .400/o guanine, 22.75% cytosine, and 29.01 O/o uridine. The 5’ and 3’ terminal 
nucleotide sequences are conserved and complimentary for 19 nucleotides, the nucleoprotein and glycoprotein genes 

are arranged in ambisense coding strategy, and the intergenic region contains an inverted complimentary sequence, 
as do all other arenavirus S RNAs characterized to date. Amino acid sequence comparisons between the nucleopro- 

teins and glycoproteins of the Josiah and Nigerian (N sequences only) strains of Lassa virus, the WE and ARM strains 

of lymphocytic choriomeningitis virus (LCMV), Tacaribe, and Pichinde viruses are presented. These findings reveal that 
the G2 envelope glycoprotein is more conserved among different arenaviruses than the internal nucleoprotein. o lsss 

Academic Press, Inc. 

Lassa virus, a member of the family Arenaviridae, is 
the etiologic agent of Lassa fever (1, 2). The disease is 
endemic in western and central Africa where the virus 
is maintained by persistent infection of the rodent spe- 
cies Masfomys natalensis (3-5). Upon infecting hu- 
mans, which usually occurs via contact with persis- 
tently infected animals, the virus can cause a severe 
and often fatal hemorrhagic fever. 

The Lassa virus genome consists of two pieces of 
single-stranded RNA designated large (L) and small (S) 
(6, 7). The S RNA encodes the viral nucleoprotein and 
glycoprotein genes in the ambisense organization 
characteristic of the Arenaviridae. A cDNA clone of the 
nucleoprotein gene of the Nigerian strain of Lassa virus 
has been constructed and expressed in vaccinia virus 
(8). Vaccination of guinea pigs with this recombinant 
resulted in protection from a lethal infection with Lassa 
virus. We have recently reported that a recombinant 
vaccinia virus expressing the glycoprotein gene of the 
Josiah strain of Lassa virus also protects guinea pigs 
(9) and primates (10) from a lethal Lassa virus infection. 

To directly compare the protective efficacies of vac- 
cinia virus recombinants expressing the nucleoprotein 
and glycoprotein genes, to provide cDNA clones of 
these genes for expression in other systems, and to 
provide sensitive hybridization probes for analyzing 
Lassa virus RNA for experimental and diagnostic 
purposes, we have completed the cloning and se- 

’ Sequence data from this article have been deposited with the 
EMBUGenBank Data Libraries under Accession No. JO4324. 

* TO whom requests for reprints should be addressed. 

quencing of the S genome RNA of the Josiah strain of 
Lassa virus. We report the results of this work here, 
including amino acid sequence comparisons of the N 
and GPC proteins of Lassa virus to those of lympho- 
cytic choriomeningitis (LCM), Tacaribe, and Pichinde 
viruses. 

Three preparations of cDNA were synthesized from 
viral RNA templates and blunt-end ligated into the 
unique Smal site of pUCl8 for sequence analysis. Ini- 
tially, a DNA oligonucleotide complimentary to the 19- 
nucleotide conserved sequence on the 3’ end of Are- 
navirus S RNAs was used to prime cDNA synthesis. 
This produced a library from which two overlapping 
clones, LS55 and LS13, corresponding to nucleotides 
620-l 974 and 1745-2454, respectively, were iso- 
lated. To protect and conserve the 3’ terminus of the 
S RNA, poly(A) tails were enzymatically added and a 
second cDNA preparation was made by oligo(dT)- 
primed first-strand synthesis. Clone LS60-7 was iso- 
lated from the resulting library, and sequence analysis 
revealed it to contain 30 A residues reading into the 
conserved sequence on the 3’ end of the S RNA. This 
clone terminated at position 1032. Finally, a cDNA 
clone extending to the 5’ end of the Lassa S RNA was 
produced by priming first-strand cDNA synthesis with 
the viral complimentary strand of a Ddel restriction 
fragment corresponding to positions 211 O-241 0. The 
single-strand cDNA product of this reaction was re- 
solved by polyact-ylamide gel electrophoresis, its 5’ end 
was protected by terminal transferse tailing, and it was 
subsequently converted to dsDNA and cloned. Clone 

421 0042-6822/89 $3.00 
CopyrIght 0 1989 by Academic Press, Inc. 
All rights of reproduction ID any form reserved 



422 SHORT COMMUNICATIONS 

10 20 30 40 50 60 70 SO 90 100 110 120 
CGCACAGUGGAUCCUAGGCUAUUGGAUUGCGCUUUGCUUUUGUCAUUUUGGCAGAUAGUCUCAGUUCUUUGUUGCGUGCAUACMCACMCMUCUGGCGAUGAGUGCCUCMAGG~U 

~ETSerAlaSerLysCl~Ile 

130 140 150 160 170 180 190 200 210 220 230 240 

~UCCUUUUUGUGGACACMUCUUUGAGGAGGGMUUAUCUGGUUACUGCUCCMCAUC~CUACAGGUGGUG~GAUGCCCAGGCUCUUUUACAUGGACUUGACUUCUCCG~GU 
LyaSerPheLeuT?pTh~GlnS~?LeuArgArgGluLeuSe~GlyTyrCy~Ser~nIleLysLeuGlnValValLysA~pAlaGlnAlaLeuLeu~lsGlyLeuAspPheSe~GluVal 

250 260 270 280 290 300 310 320 330 340 350 360 

CAGUMUGUUCMCGGUUGAUGCGCMGGAGAGMGGGAUGACMUGAUUUG~CGGUUGAGGGACCU~UCMGCGGUCMCMUCUUGUUGMUU-UCAACUCMC~GAG 
SerllsnV~1Gln~gLcu~ET~gLysGlu~gArg~p~p~n&pLeuLys~gLeu~g~pLeu~nGlnAlaVal~nASnLeUValGluLeuLysSerThrGlnGlnLysSer 

370 380 390 400 410 420 430 440 450 460 470 460 

UAUACUGAGAGUUGGGACUCUMCCUCAGAUGACUUAUUMUCUUAGCCGCUGAUCUAGAGMGUU~GUC~GGUGAUCAGMCAG~GGCCAUUMGUGCAGGUGUCUAUAUGGG 
IlcLsulugV~lGlyThrLeuThrSerAspAspLeuLeulcLeuAlaAla~pLeuG1uLysLcuLyJSerLy~V~l~l~AKgThKGlUArgProLeUSe~A~dGlyValTyrnETG1y 

490 500 510 520 530 540 550 560 510 580 590 600 
CMCCUMGCUCACAGCMCUUGACC~GMGAGCUCUCCUGMUAUGAUAGGMUGAGUGGUGGUMUCMGGGGCUCGGGCUGGGAGAGAUGGAGUGGUGAGAGUUUGGGAUGUGM 

~nLeuSerSerGlnGlnLeu~pGlnA~gArgAlaLeuLeu~n~TIleGly~ETSerGlyGly~nGlnGlyAlaA~gAl~GlyAKg~pGlyValV~1ArgValTrphspValLys 

610 620 630 640 650 660 670 680 690 700 710 720 

AMUDCAGAGUUGCUCMUMUCAGUUCGGGACCAUGCCMGUCUGACACUGGCAUGUCUGAC-CAGGGGCAGGUUGACUUGMUGAUGCAGUACMGCAUUGACAGAUUUGGGUUU 
AsnAlaGluLeuLcu~nAsnGlnPheGlyThr~ETPrOSerL~uTh~LeuA~~CysLeuThrLysGlnGlyGlnV~l~pLeu~nAspAlaValGlnAlaLeuThrAsPLeuGlyLeu 

730 740 750 760 770 780 790 800 810 820 830 640 

GAUCUACACAGCAMGUAUCCCMCACUUCAGACUUAGACAGGCUGACUC~GUCAUCCCAUCCU~UAUGAUUGACACCMG-GCUCUUUGMUAUCUCAGGUUAU~UUUUAG 
IlcTyrThrAlaLyrTyrProAsnThrSerAspLeu~p~gLeuThrGlnSe~HI~Pr~IleLeu~n~ETIleAspThrLy~LysSerSerLeu~nIleSerGlyTyrA~nPheSer 

850 860 670 880 890 900 910 920 930 940 950 960 
CUUOCGUGCAGCUGUGMGGCAGGAGCUUGCAUGCUGGAUGGUGGCMUAUGUUGGAGACMUCMGGUGUCACCUCAGACMUGGAUGGUAUCCUC~UCCAUUUU~GGUCMGAA 

LeuGlyAlrAlaValLy.AlaGlyAldCys~ETL~u~pGlyGly~n~ETLeuGluTh~IleLysValSerP~oGlnThL~ETAspClyIleLcuLysScrIleLeuLySValLysLys 

970 980 990 1000 1010 1020 1030 1040 1050 1060 1070 1060 

GGCUCUUGGMUGUUCAUUUCAGACACCCCUGGUG~GGMUCCUUAUG~ACAUACUCUACMGAUUUGUUUGUCAGGAGAUGGAUGGCCAUAUAUUGCAUCMGMCCUCMUMC 
Al~LauGly~ETPheIleSerAspThrProGlyGlu~g~nPIoryrClu~nIleLeuTyrLy~IlcCysLeuSerGly~pGlyTrpProZyrIleAlaSe~ArgThrSerIlcThr 

1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 
AGGMGGGCCUGGG-CACUGUCGUUGAUCUGGMUCAGAUGGGMGCCACAG~GCUGACAGCAACMUUCCAGU~UCCCUGCAGUCGGCAGGGUUUACCGCUGGGCUUACCUA 

GlyArgAlaTrpGluAsnThrValValAspLeuGluScr~pGlyLysProGlnLySAla~pSe~Asn~nSerSe?Ly~S~KLeuGlnS~CAl~GlyPheTh~Al~G~yLeuThcTyr 

1210 1220 1230 1240 1250 1260 1270 1260 1290 1300 1310 1320 

UUCUCAGCUGAUGACCCUCMGGAUGCMU~UGCMCUUGACCCMAUGCUMGACCUGGAUGGACAUUGMGGMGACCUGMGAUCCAGUGG~UUGCCCUCUAUCAACC~GUUC 

SerGlnLeu~ETTh~LeuLys~pAla~ETLeuGlnLeu~pP~o~nAlaLysThrTrpUETAsplleGluGlyArqProGlu~pProValGluIleAlaLeuTyrGlnProSerSer 

1330 1340 1350 1360 1370 1360 1390 1400 1410 1420 1430 1440 
AGGCUGCUACAUACACUUCUUCCGUG~CCUACUGAUUU~GCAGUUC~GCAGGA”GCU~GUACUCACAUGGGA”UGAUGUCACAGACCUCU”CGCUACAC~CCGGGCUUGA~CAG 

GlyCysTyrlleHl,PhePheArgGluProThrAspLeuLysGlnPheLysGln~pAlaLySTyrSe~HI~Gly~leAspValThr~pLeuPheAlaThrClnProClyLeuTh~Ser 

1450 1460 1470 1460 1490 1500 1510 1520 1510 1540 1550 1560 

UGCUGUCAUUGAUGCACUCCCCCGGMUAUGGUCAUUACCUGUCAGGGGUCCGAUGACAUMGG~CUCCUUGMUCACMGGMG-GACAUU~CUMUUGAUAUUGCCCUCAG 
AlaValIleAspAlaLeuPro~g~n~ETValIleThrCysGlnGlySecAsp~pIle~gLysLeuLeuLeuGluSerGlnGly~gLy~~pIleLy~L~u~leAspIleAlaLcuSer 

1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1680 

C-CUGAUUCCAGGMGUAUG-UGCAGUCUGGGACCAGUAU~GACUUAUGCCACAUGCACACAGGUGUCGUUGUUG-GMG-GAGGCGGU~GAGG~UAACCCC 

LysThrAspScrArgLysTyrGlu~nAlaValTrp~pGlnTyrLy~~pLeuCysHi~HETHIsThrGlyValValValGluL~~sLy~LysA~gGlyGlyLysGluGlu~leThrPro 

1690 1700 1710 1720 1730 1740 1750 1760 1770 1780 1790 1000 
UCACUGUGCACUMUGGACUGCAUCAUGUUUGAUGCAGCAGUGUCAGGAGGACUGMCACAUCGGUUUUGAGAGCAGUGCUGCCCAGAGAUAUGGUGUUCAGMCAUCGACACCUAGAGU 

WisCysAlaLcUWETAspCy~Ile~ETPheAspAlaAlaValSerClyClyGlyLeu~nTh?SerValLeu~gAlaValLeuP~o~g~pKETV~lPhe~gThrSe~Th?ProArgVdl 

1.910 1820 1830 1040 1850 1860 1.970 lSS0 1890 1900 1910 1920 
CGUUCUGU~UGGACGCCCCCGUGACCCACCGCCMUAGGCGGUGGGUCACGGGG~CCCUGACMGGGUCUCAUCUCUUCCAUUUCACAGGCACACCAGGCUGUUUGUAGAGUCCACAG 

ValLeuend 

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 

GAAC~UGCCCAUAUGAUUCMUCUGUGAGGUUUGGGACACGACUUGCCUACMUAUGCCUAUGAGUUGGUAUUUUGACUAGGUGMGGMGAUGCUMUMGAUAG~CUUGUACUG 

2050 2060 2070 2080 2090 2100 2110 2120 2130 2140 2150 2160 
MCACAAAGAGGUCMCUAGACCCMUGGUGUCUUCCCCUGCCUCUCCAUAUACUCCUUCUGUMCAUCUCAGUGAUCAUAUUGUCAGCUUGUUGUUCMUAUCAUCAG-GUGGGUC 

2170 2160 2190 2200 2210 2220 2230 2240 2250 2260 2270 2280 
UCGUUCMGUAUGMCCAUUUGAUACMGCCMCAUUUGGGCAGUGAUGUUCUCCCAGUAGUUGUGUGGUUGAGGUACCMUACUUGCUGUMUUACAGUAUGG~UUCCCAUGAUGUCC 

2290 2300 2310 2320 2330 2340 2350 2360 2310 2380 2390 2400 

CGUAGAUGGUUCUUCAUUAUMGUUGGUCAUUUAUCAMGCAUUUACUGCUUUGUUGAUCMCUGMUGCUCAUUUGUGCUUCAGCUUUCMCCUUUGAAUGGCUUGUUUGUUG~GUCA 

2410 2420 2430 2440 2450 2460 2470 2460 2490 2500 2510 2520 
AACAGCCUCAGCAUGUCACAAMUUCCUCAUCAUGCUUCUCAUUACAUUUUGCCACAGCUGUGUUCCCGMGCAUUUUAGUUCAGCCUCMUUAGCAUCCACCUGGUCAGACAAUAUCCC 

2530 2540 2550 2560 2570 2560 2590 2600 2610 2620 2630 2640 

CCUGGUGUGUCUUUACCUUCAGMUCUGACAGUGUCCAUGUGMUGUGCCUAGCMUCUUCUACUMUAU~UAUCUCUAGUCCUUUGUGAGAGGAGCCCGAGAIJAACCGAUGGGAGAU 

2650 2660 2670 2660 2690 2700 2710 2720 2730 2740 2750 2760 
GGUCUCGAGMUUGGCAGUGAUCUUCCCAGGUUGUAUUUUGGAUUAUCAGAUAUUGAUAACUAGUCAUAAUACAGUCCCAGUUGCCACGGCCUGAGUCAAGAGCMUGUAGCUCCCACCC 

2770 2760 2790 2600 2610 2820 2630 2640 2650 2860 2670 2680 

CMGCCAUCCUCAU~AGUCUGUMCACACCAUUUGCMCAGUACCACMUGGUUGGCUGCAUCCCCAGCAUAGCUGUGACUCAGGUUGUACUGCACACUAAUCUUUCCCCCAUU~ 

2890 2900 2910 2920 2930 2940 2950 2960 2970 2980 2990 3000 
UCGCAGCUCAUUGCCUCAUACUGAUUGMGUUGGGGAUGGACAAGUGGAAAGUUGAGAUUAUGCUCAU~GAGCGUGGUCAUAGAGGUUCUUUUUGUGGGCAUCAGACAGAUUGC~U 

3010 3020 3030 3040 3050 3060 3070 3080 3090 3100 3110 3120 
UUGUGAUUMUMUGCUCGUGUUGGUCMGGUCAGUUCUAGUCCUGUCUCAUUGCCCACCAUUAUAUMUGAUGACUGUUGUUCUUUGUGCAGGAGAGAGCCAUGGUCAUAUUGAGUGUC 

3130 3140 3150 3160 3170 3180 3190 3200 3210 3220 3230 3240 
UCCAUGUUUAGUUCCAGAGUCUGAAGCUCAUAMCCCCUUUAUAMGACUGGUUGUGCAAGACCUACCACACMCAGGAGGAMGUGACC~CCMCAAGGCCACACGUUGCAAAAUUG 

3250 3260 3270 3260 3290 3300 3310 3320 3330 3340 3350 3360 

UACAGACCUUUCAGCACUGCUAGUACAGACAGUGCMUGAGAACAAUGUUCAUCACCUCUUCUAUUACAUGAGGCACUUCCUGGAAGAAUGUCACUAUUUGUCCCAUUUUA*AUAGGACA 

3370 3360 3390 3400 
CUUGAATTGCGCAACCAAAAAUGCCUAGGAUCCCCGGUGCGC 
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FIG. 2. Amino acid sequence comparisons of the nucleoproteins of the Josiah and Nigerian strains of Lassa virus, the WE and Armstrong 

strains of LCMV, Tacaribe, and Pichinde viruses. The alignments were generated by reiterative comparisons between two amino acid sequences 

until no additional gaps were inserted using the algorithm of Needleman and Wunsch (16) as supplied in the University of Wisconsin Genetics 
Computer Group software package (17). The Lassa Josiah nucleoprotein was used as the reference sequence, and the alignments were made 
without allowing the substitution of evolutionarily related amino acids within a given sequence. Dots (. . .) indicate identity with the reference 

sequence and dashes (- -) denote gaps introduced by the alignment algorithm. 

LS37 was isolated from this library and found to origi- 
nate precisely at position 21 10 and terminate at posi- 
tion 3402 with a C residue reading into a homopolymer 
tail of 22 A nucleotides. 

Figure 1 presents the complete nucleotide se- 
quence of the Lassa virus S RNA given as viral compli- 
mentary RNA and the amino acid sequence of the nu- 
cleoprotein it encodes. The S RNA is 3402 nucleotides 
long with a calculated molecular weight of 1.09 x 1 O6 
Da. The nucleotide base composition is 26.84% A, 
21.40010 G, 22.75% C, and 29.01% U. The 3’and Ej’ter- 
mini of the Lassa virus S RNA are conserved and com- 
plimentary for 19 nucleotides, as has been observed 
for other arenaviruses. This sequence presumably rep- 
resents a binding site for the viral-specific RNA poly- 
merase to initiate RNA synthesis. 

The nucleoprotein coding sequence initiates at po- 

sitions 101-l 03 and terminates with a UAA stop co- 
don at positions 1808-l 810. The protein contains 
569 amino acids with a calculated molecular weight 
of 63,006 Da and a net charge of +9 at neutral pH. 
The glycoprotein coding sequence initiates at posi- 
tions 3347-3345 and terminates with a UGA stop co- 
don at positions 1874-1872 in the viral RNA se- 
quence. The intergenic region located between the 
termination codons of these two genes contains an 
18.nucleotide inverted complimentary sequence 
(1818-l 857) capable of forming a hairpin structure 
similar to the S RNAs of other arenaviruses. The con- 
servation of such a structure by all members of the 
Arenavirus family sequenced to date (Lassa, LCMV, 
Pichinde, Tacaribe) suggests its importance in regu- 
lating RNA replication and gene transcription during 
productive as well as persistant infection. 

FIG. 1. Viral complimentary RNA nucleotide sequence of the Lassa virus (Josiah strain) S genome RNA. The amino acid sequence 
of the nucleoprotein is given beneath the nucleotide codons. Overlined sequence corresponds to the inverted complimentary sequence 
within the intergenic region. Underlined sequence delineates the glycoprotein gene encoded by viral RNA sequence. Nucleotide sequences 

were determined by the method of Maxam and Gilbert (11) on cloned cDNA. Double-strand data were obtained for greater than 95% of the 
sequence. 
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FIG. 3. Amino acid sequence comparison of the glycoprotein pre- 
cursors of Lassa virus (Josiah strain), WE and Armstrong strains of 

LCMV, Tacaribe, and Pichinde viruses. The alignments were per- 
formed as described in Fig. 2. The potential asparagine-linked glyco- 

sylation sites are boxed. The (*) denotes the position of the proteo- 
lytic cleavage site (ArgArg or ArgLys) between the amino-terminal Gl 
protein and the carboxy-terminal G2 protein of Lassa, LCMV, and 

Pichinde viruses. 

Figure 2 shows a computer-generated alignment of 
the amino acid sequences of the nucleoproteins of the 
Josiah and Nigerian strains of Lassa virus, the WE and 
ARM strains of LCMV, Tacaribe, and Pichinde viruses 
(6, 7, 12- 15). The N proteins of the two Lassa virus and 
the two LCMV strains are very similar to each other, 
with 90.86 and 95.52% amino acid sequence similar- 
ity, respectively. The percentage of amino acid se- 

quence similarity between the N proteins of Lassa 
(JOS) and LCMV (WE) is 63.78% between Las (JOS) 
and Tacaribe is 50.449/o, and between Tacaribe and 
Pichinde is 56.73%. The most conserved regions of the 
protein correspond to amino acid residues 237-268 
and 300-338. Four cystein residues at positions 186, 
3 1 1, 509, and 537 are conserved by all six viruses. 

Figure 3 shows a similar alignment of the amino acid 
sequences of the glycoprotein precursor of the Josiah 
strain of Lassa virus, the WE and ARM strains of LCMV, 
Tacaribe, and Pichinde viruses. The Gl portion of the 
molecule corresponds to amino acids l-285 in the 
aligned sequence, where a dibasic amino acid residue 
occurs that was previously shown to be the cleavage 
site for LCMV (18). This site is conserved by all viruses 
except Tacaribe, which contains an ArgThr instead of 
an ArgArg or an ArgLys. Since this amino acid substitu- 
tion cannot be accounted for by a single base muta- 
tion, and all evidence to date indicates that Tacaribe 
virus possesses only one glycoprotein of approxi- 
mately 42,000 Da (19); the details of its synthesis and 
processing remain obscure. The G2 portion of the mol- 
ecule corresponds to amino acid residues 286-523. It 
is apparent from this alignment that the G2 proteins are 
considerably more conserved among individual mem- 
bers of the Arenaviridae than the Gl proteins. There 
are three asparagine-linked glycosylation sites be- 
tween amino acid residues 394 and 424 that are con- 
served by all sixviruses. In addition, Lassa (JOS), Tacar- 
ibe, and Pichinde share a fourth glycosylation site at 
position 402. The Gl proteins of arenaviruses have the 

TABLE 1 

PERCENTAGE AMINO ACID SEQUENCE SIMILJ-WITY BETWEEN THE N, Gl , 
AND G2 PROTEINS OF LASSA, LCM, TACARIBE, AND PICHINDE VIRUSES 

Proteins 

Viruses compared N Gl G2 

Las JOS vs LCMV WE 63.78 50.97 70.21 

Las JOS vs LCMV ARM 62.29 52.99 71.06 

LCMV ARM vs LCMV WE 95.52 91.99 96.19 

Las JOS vs Pichinde 50.54 36.76 57.87 

LCMV WE vs Pichinde 50.00 31.62 54.66 

LCMVARM vs Pichinde 50.00 31.47 54.24 

Tacaribe vs Las JOS 50.44 24.19 53.19 

Tacaribe vs LCMV WE 50.54 23.32 51.70 

Tacaribe vs LCMV ARM 51.62 20.16 51.66 

Tacaribe vs Pichinde 56.73 32.00 54.01 

Note. Amino acid sequence comparisons were performed as de- 
scribed in Fig. 2. The Gl and G2 proteins were defined by the cleav- 
age site identified for LCMV at position 285 in the aligned sequence. 
For this comparison, the Gl and G2 portions of the Tacaribe GPC 

were defined similarly even though two glycoproteins have not been 
observed for this virus. 
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potential for more glycosylation, specifically between 
amino acid residues 73 and 140, where depending 
upon the virus are four (LCM ARM) to eight (Pichinde) 
glycosylation sites. Three glycosylation sites at posi- 
tions 95, 140, and 189 are conserved by all sixviruses. 

Table 1 compares the percentage of amino acid sim- 
ilarity (identity and position) between the N, Gl, and 
G2 proteins of Lassa Josiah, LCM WE and Armstrong, 
Tacaribe, and Pichinde viruses. These findings reveal 
that the G2 protein is slightly more conserved by these 
viruses than the N protein in all but one comparison 
(Tacaribe vs Pichinde). The significance of this is not 
understood, but it may suggest that the G2 envelope 
glycoprotein provides a conserved function at some 
point in the infectious cycle, possibly during morpho- 
genesis or attachment and entry into susceptible cells. 
As expected, the more variable Gl proteins exhibit the 
least amino acid sequence similarity. 

Now that the genes for the internal nucleoprotein 
and envelope glycoproteins of Lassa virus have been 
cloned, sequenced, and assembled for expression, 
their potential for developing diagnostic antigens, 
nucleic acid hybridization probes, and live recombinant 
virus vaccines can be explored. In addition, expression 
of the Lassa virus N and GPC genes in tissue culture 
can now be applied to the study of gene function in 
arenavirus replication. 
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