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gacatctttc
gtgaaggaag
gaagtgggat
cctaccccat
agccectyggag
ccttgtgaat
tctgtggtaa
tatctaacga
gtggataccg
attagagtgc
ggtgaggacy
tctctaatca
aaaatagtaa
cagctcgaaa
aaaatatcag
atttgtactt
gagactagaa
gatattttcc
ggtgaacgtc
acgcttgatc
gttagcatac
gcagacgata
catgcaacaa
atfatgatcc
attaaaggta
ggaaatgatg
gctcaacgat
taatggatag
ttcaaaattc
acaccgttga
taacgattag
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cctcageggt
tcattacgceg
tacctagttt
ataatatctg
atctggtgca
atgtgtccca
agaccggttt
atcctaaggc
caaattctta
catttattag
gtgtaatggg
tcagaccgct
tttggaaatg
tagttccata
atgaagatat
cagacccaac
atgccacaat
aggataataa
tagttaactt
gggcaggaca
tctecatatet
acgaacaggg
gtactggtcc
catattattc
agattcaaac
acctaaccta
ggagttgttg
taaattttgc
ttttaaaaca
gaaaactcac
ttatgcaaac

agatgagatg
gtcgaaaacg
taatagatac
taacaaagrt

gatgaagggc

attgtttcag

tcatacagga
ggattggcat
caaatatatt
cgataggtta
acccccaaat
tacaaaactt
ggcagaggat
cgagttcgag
gaaggtgttt
tacaagcatg
gcagatcaac
tgcaggtgtg
gcgaccacta
aattctgtct
gtatcgtttt
acaagtcatg

atcccatatg

tcaatatagg
tcccgtagaa
tgggtggatc
gacagtaaca
tcttcaaaga
gaggatgcat
tagatggagg
gcatattcaa
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gacttggcat
gacccyatga
caagataagg
ttgatcaaac
agcttggetg
tattggcgtg
cgtttagaaa
aattatgttg
ttagatttaa
gctttaagta
ttgaatgata
atggcgcecag
gtacagctcce
cgaacaccag
attgcacatt
gttttectcat
atttccaatg
agtccaaatg
ctgcgectget
gaaagagtgt
tccagagggg
tcaacgcttg
acttacaata
aaaatcccaa
aagggcatta
gttggatcge
aagccaacac
cagtcaaatc
agttaatggce
ctecattggtt
gtaaattaca

Fig. 10e
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atgtgtgtgce
atagaacttt
caatagattg
caaatgggaa
cgacaatttt
ctaccatttg
ttttectttga
atctttcege
caaatgattc
caattggtge
ttttcgattc
atacagtttc
ttgttcccaa
gtttgacctg
gggaaaaaga
ggggacaata
aagcatcagg
cagtaatggg
tccgatcttt
attggaacca
gatatcgtta
tcaaaaatta
atattaatcc
tttcaggcga
aaggtgagct
cccagettta
aactagtcac
tttggagttc
gagcactatc
atcagegttce
attaag

taatcctgga
agctttaatg
tgatagtgaa
catcattttg
ggatactgtt
ctttaagatt
ccegggtgag
ttacgataaa
agaaattact
taatagttat
aatgattggg
agatcaagtt
agaatcgaac
caagaaacag
tggcaaatgg
tccettatgt
aaacagtatc
taaaattgcg
gggtggcata
caaagattat
caaattcttt
ctacaaggac
cgtacatgaa
agtagaatta
ttatcgcetcea
tgttggagcg
taaggaaact
ggttttattc
gtccggaatg
tgggataatc
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taatctacct
aaagaagatt
taaatatata
tccatcacaa
agcagtatta
atataaagta
tgatagatat
tttcccaact
gtatgtggag
atataatcaa
gcatetgggt
catagcagat
aggaggacag
cagtggtatc
tggaggaatt
tttggcaaac
tttagetttg
agatgagatg
gtcgaagaca
taatagatat
taataaagat
gatgaaaggt
gttgtttcag

ccatacagga

ggattggcat
caaatatatt
tgataggtta
acccccaaat
cacgaggctt
ggctgaagat
cgagtttgag
gaaggtgttt
cacaagcatg
gcagataaac
tgcaggtgta
acgaccatta
aatcctgtet
gtatcgattt
acaagtcatg
ttcecatatg
tcaatatagg
acctgtagaa
cgggtggate
gacagtaaca
tecttcaggga
gaggacgtat
tagatggagg
gcatattcaa
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acaataaaga
gasaatagatc
actaatattt
ttattaatta
tetgaagtgt
cgecatacatg
gaggccctygy
atggttttat
atgcaattgg
ttgaaagagt
tatcaatatt
acaatacttg
ggtcttatta
ccggttatag
tcetececatet
gttecctggea
agtaatgaga
gatttggcat
gatcccatga
caggataagg
ttaattaaac
agcctggectg
tattggcedtyg
cgtttggaga
aattatgttg
ttagatttaa
gctttaageca
ttgaacgata
atggcgccag
gtgcagctce
cgaacaccag
attgcgeatt
gtcttttcat
atttctaatg
agtccaaacy
ttgcgatgcet
gagagagtgt
tctagadgag
tcaacgcttyg
acttacaata
aaaattccaa
aagggcatta
gttggatcge
aagccaacac
cagtcaaate
gtggaatgge
ctcttgatet
gtaaattaaa
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atatcccata
gaaaattggce
tagatatacg
aggatgtttt
gtggatcaat
ctatgcaaga
acgagacgga
atttggattce
atgcctatga
ttadtcacca
cccaacggceyg
tagatgaacg
ctgacatagce
gagaaattgce
ttggatggtc
agtattatte

‘acgaacttct

acgtgtgtgc
ataagacttt
caatagattg
caaatgggaa
cgacaatctt
ctacaatttg
ttttetttga
atctttcggc
cgaatgatte
caatcggtge
ttttegattc
atacagtttc
ttgttcctaa
gtttgacatg
gggaaaaaga
ggggacaata
aagcttcagg
cagttatggg
ttegttectt
attggcatta
gatatcgeta
ttaaaaatta
atctcaaccc
tttecaggcga
aaggtgaget
cccaacttta
aactaggcac

‘totggagtte

gagcactatt
attagcagtc
ttazagaaaaa

Fig. 11

tagacaatta
taaattagaa
geceggecace
agatttagca
taggaaccga
cttaatcaat
tcttatgagt
cettaagaaa
tgcacgagat
tacagcaaga
gcaccgacga
cgatgcaaca
ctectaccgtt
atctacagtt
tcgaccaaat
tcacgtaaaa
ccegettagt
caaccccgga
agcattaatg
tgatagtgaa
tattattttg
ggacactgtt
ctttaagatt
ccctggtgag
ttatgataag
agaaattacc
caatagttat
aatgattggyg
agatcaggtt
agaatcaaat
caagaaacaa
tggtcaatgg
tcecttatgt
aaatagtatt
gaaaattgca
gggtggcata
taaggattac
caagtttttt
ccacaaggac
cgtacacgaa
agtagaatta
ttatcgcectca
tgttggagca
taaggaaact
ggttttatte
gttcggattyg
tgagataatc
aaaaaaaaaa

US

ccccaaacta
aagaagaacc
atgcagaccyg
ccggtattta
gacttttegt
gattcettaa
gaagacacac
attaataagt
attgatggta
aaggagatgg
gatgtaacag
atgcaagtce
tcggeggtygg
ggttgggttt
gacatggaaa
gcagtagata
gacatcttte
gtgaaggagyg
gaagtaggat
cccactecat
agcectgggy
ccatgcgaat
tcecgtggtga
tatcttacta
gtggatactg
attagagtac
ggtgaggatg
tctctgatca
aaaatagtaa
caactcgaaa
aagatttctg
gtttgtactt
gagaccagaa
gatattttec
ggtgaacgtt
acgctggatc
gttagcatac
gcagatgaca
catgctacaa
attatgatcc
attaaaggta
ggaaatgatg
gctcaacggt
taatggatag
ttcaaaattc
acgattttga
taacgatttce
aaaa
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atagcaatge
cttecgetta
catggggcac
atcgaacttca
tgaggccttt
agaggatgtt
cagataatge
caaaatcaga
tgttaaatge
tgtcaatgat
cagcaagagc
aagcagaagt
cgggtgeagt
ctgatatagt
aagtaacatc
atagtgtagce
cctcagcagt
tcattacatyg
tacctagttt
acaacatttg
atetggtgca
acgtgtctca
aaactggttt
atcctaagge
caaattctta
catttattag
gtgtgatggg
tcaggeceget
tttggaaatg
tcgtteccata
atcaagatat
cagacccaac
atgctacgat
aggataataa
tagttaacct
gggcaggtca
tttecatacct
acgaacaagg
gcactggtcc
catattattc
agattcagac
acctgacata
ggagttgtty
taaattttgce
ttttaaaaca
gaaaactcac
acatgcgaac
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tgtctgaaag agtgtattgg aaccacaaag attatgttag catactctca tatctgtatc
gtttttccag agggggatat cgttacaaat tcticgcaga cgataacgga cagggacaag
tcatgtcaac gcttgtcaaa aattactaca aggaccatgc aacaagtact ggtccatccc
atatgactta caataatatt aatcccgtac atgaaattat gatcccatat tactctcaat
ataggaaaat cccaatttca ggcgaagtag aattgattaa aggtaagatt caaactcccg
tagaaaaggg cattaaaggt gagctttatc gctcaggaaa tgatgaccta acctatgggt
ggatcgttgg atcgccccag ctttatgttg gagecggcetca acgatggagt tgttggacag
taacaaagcc aacacaacta gtcactaagg aaacttaatg gatagtaaat tttgctcttc
aaagacagtc aaatctttgg agttcggttt tattcttcaa aattctttta aaacagagga
tgcatagtta atggcgagca ctatcgtccg gaatgacacc tttgagaaaa ctcactagat

gea

Fig. 12

tgtctgaaag agtgtattgg aaccacaaag attatgttag catactctca tatctgtatc
gtttttccag agggggatat cgttacaaat tcttcgcaga tgataacgaa cagggacaag
tcatgtcaac gcttgtcaaa aattactaca aggaccatgc aacaagtact ggtccatcce
atatgactta caataatatt aatcccgtac atgaaattat gatcccatat tattctcaat
ataggaaaat cccaattica ggcgaagtag aattaattaa aggtaagatt caaactcccg
tagaaaaggg cattaaaggt gagctttatc gctcaggaaa tgatgaccta acctatgggt
ggatcgttgg atcgccccag ctttatgttg gageggcetca acgatggagt tgttggacag
taacaaagcc aacacaacta gtcactaagg aaacttaatg gatagtaaat tttgctcttc
aaagacagtc aaatctttgg agttcggttt tattcttcaa aattctitta aaacagagga
tgcatagtta atggcgagcea ctatcgtccg gaatgacacc tttgagaaaa ctcactagac

gea

Fig. 13
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tgtctgaaag agtgtattgg aatcacaaag attatgttag catactctca tatctgtatc
gtttttccag agggggatat cgttacaaat tcttcgcaga cgataacgaa cagggacaag
tcatgtcaac gcttgtcaaa aattactaca aggaccatgc aacaagtact ggtccatcce
atatgactta caataatatt aatcccgtac atgagattat gatcccatat tattctcaat
ataggaaaat cccaatttca ggcgaagtag aattaattaa aggtaagatt caaactcccg
tagaaaaggg cattaaaggt gagctttatc gctcaggaaa tgatgaccta acctatgggt
ggatcgttgg atcgccccag ctttatgttg gageggcetca acgatggagt tgttggacag
taacaaagcc aacacaacta gtcactaagg aaacttaatg gatagtaaat tttgctcttc
gaagacagtc aaatctttgg agttcggttt tattcttcaa aattctttta aaacagagga
tgcatagtta atggcgagca ctatcgtccg gaatgacacc tttgagaaaa ctcactagat

gea

Fig. 14

tgtctgaaag agtgtattgg aaccacaaag attatgttag catactctca tatctgtatc
gtttttccag agggggatat cgttacaaat tcttcgcaga cgataacgaa cagggacaag
tcatgtcaac gcttgtcaaa aattactaca aggaccatgc aacaagtact ggtccatccc
atatgactta caataatatt aatcccgtac atgaaattat gatcccatat tattctcaat
ataggaaaat cccaatttca ggcgaagtag aattaattaa aggtaagatt caaactcccg
tagaaaaggg cattaaaggt gagctttatc gctcaggaaa tgatgaccta acctatgggt
ggatcgttgg atcgcccecag ctttatgttg gageggctca acgatggagt tgttggacag
taacaaagcc aacacaacta gtcactaagg aaacttaatg gatagtaaat tttgctcttc
aaagacagtc aaatctttgg agttcggttt tattcttcaa aattctttta aaacagagga
tgcatagtta atggcgagca ctatcgtctg gaatgacacc attgagaaaa ctcactagat

gea

Fig. 15
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togtctgaaag agtgtattgg aatcacaaag attatgttag catactctca tatctgtatc
gtttttccag agggggatat cgttacaaat tcttcgcaga cgataacgaa cagggacaag
tcatgtcaac gcttgtcaaa aattactaca aggaccatgc aacaagtact ggtccatcce
atatgactta caataatatt aatcccgtac atgagattat gatcccatat tattcccaat
ataggaaaat cccaatttca ggcgaagtag aattaattaa aggtaagatt caaactcccg
tagaaaaggg cattaaaggt gagctttatc gctcaggaaa tgatgaccta acctatgggt
ggatcgttgg atcgccccag ctttatgttg gageggctca acgatggagt tgttggacag
taacaaagcc aacacaacta gtcactaagg aaacttaatg gatagtaaat tttgctcttc
aaagacagtc aaatctttgg agttcggttt tattcttcaa aattctttta aaacagagga
tgcatagtta atggcgagca ctatcgtccg gaatgacacc tttgagaaaa ctcactagat

gga

Fig. 16

cactccatac aacatttgta ataaagattt aattaaacca aatgggaata ttgttttgag
ccetggggat ctggtgcaga tgaaaggtag cctggetgeg acaattttag acactgttee
atgtgaatac gtgtctcagt tgtttcagta ttgg

Fig. 17

cactccatac aacatttgta ataaagattt aattaaacca aatgggaata tcattttgag
ccetggggat ctggtgcaga tgaagggtag cetggetgeg acaattttgg acactgttee
atgtgaatac gtgtctcagt tgtttcagta aagg

Fig. 18
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SOLENOPSIS INVICTA VIRUSES

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to biological methods and products
useful for the control of Solenopsis invicta. More specifi-
cally, the present invention is directed to novel Solenopsis
invicta viruses, nucleic acids encoding the novel viruses,
biocontrol compositions, and methods of using the viruses
and/or biocontrol compositions for control of fire ants.

2. Description of the Related Art

Red imported fire ant, Solenopsis invicta (Buren), was
first detected in the United States near Mobile, Ala. in the
late 1920s (Loding, USDA Insect Pest Surv. Bull., Volume
9, 241, 1929). Since that time, it has spread to encompass
more than 128 million hectares, primarily in the southeast-
ern United States (Williams et al., Am. Entomol., Volume
47, 146-159, 2001). Fire ants are known to destroy young
citrus trees, growing crops, and germinating seeds. This has
an economic impact on agriculture in infested areas. Tele-
phone companies spend substantial amounts of money each
year treating their electrical equipment to prevent fire ant
invasion because fire ants accumulate at electrical contacts
and can short out electrical equipment. Even, farm equip-
ment can be damaged by large fire any mounds. Fire ants
also present a danger to wildlife, such as ground nesting
birds and animals. Furthermore, fire ants are known to
excavate the soil from under roadways causing damage.

Fire ants also pose health care problems to millions of
people stung each year-a significant number of which
require medical care. Fire ant stings are also blamed for
human deaths. Consequently, there is much interest in
controlling these troublesome pests.

This interest has resulted in much research and resources
being expended through the years to develop reagents and
methods for controlling fire ants. While many useful insec-
ticide formulations have resulted from this research, the
problems associated with fire ants still exist because the
relief gained by insecticide use is only temporary. Once the
insecticide pressure is relaxed, fire ant populations invari-
ably repopulate the areas. This reinfestation ability is attrib-
uted to the high reproductive capabilities, the efficient for-
aging behavior, and the ecological adaptability of the ants.
While effective for controlling ants in relatively small
defined areas, insecticides can create other problems. For
example, some insecticides, which are effective at control-
ling fire ants, can pose a significant threat to the environ-
ment, including birds and animals.

Although considerable research effort has been brought to
bear against the red imported fire ant, it remains the primary
pest ant species in infested areas; initial eradication trials
failed, yielding to the wide distribution of pesticide-based
control products and a federally imposed quarantine to
prevent further spread. Recently, much of the research effort
has focused on elucidating basic life processes in an attempt
to develop unique control measures, and fostering the devel-
opment of self-sustaining methods of control, including
biocontrol organisms and microbes (Williams et al., Am.
Entomol., Volume 49, 150-163, 2003).

A dearth of natural enemies of the red imported fire ant
have been found including a neogregarine (Pereira et al., J.
Invertebr. Pathology, Volume 81, 45-48, 2002) and a fungus
(Pereira et al., J. Invertebr. Pathology, Volume 84, 38-44,
2004).
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U.S. Pat. No. 6,660,290 discloses a non-sporulating
mycelial stage of an insect-specific parasitic fungi for con-
trol of pests with fire ants listed as one of many examples of
insects controlled by the biopesticide.

U.S. Pat. Nos. 4,925,663; 5,683,689; 6,254,864; and
6,403,085 disclose a biopesticide effective against fire ants
that includes the fungus Beauveria bassiana.

There remains a need for biocontrol and/or microbial
control agents that eliminate or at least reduce the spread of
fire ant colonies using novel pathogens. The present inven-
tion described below is directed to novel Solenopsis invicta
viruses useful for the control of fire ants which are different
from prior art pathogens and their uses.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
novel Solenopsis invicta virus (SINV) for biocontrol of
Solenopsis invicta.

A further object of the present invention is to provide a
nucleic acid sequence of SINV-1 for production of primers
and biocontrol compositions.

A still further object of the present invention is to provide
nucleic acid sequence SEQ ID NO 1.

Another object of the present invention is to provide
nucleic acid sequence ID NO 21.

Another object of the present invention is to provide a
biocontrol method for controlling fire ants that includes
applying SINVs to a carrier that is a fire ant food source to
form a biocontrol composition which is scattered near a fire
ant colony.

Further objects and advantages of the present invention
will become apparent from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a drawing showing a schematic diagram of the
Solenopsis invicta virus-1 (SINV-1) genome; open reading
frames (ORFs) are shown in open boxes. Arrows represent
approximate positions of nonstructural and structural pro-
teins in ORFs 1 and 2, respectively.

FIG. 1B is a drawing showing a representation of the
cloning strategy for the SINV-1 genome. Each line repre-
sents a cDNA fragment of the SINV-1 genome. The hori-
zontal axis approximates corresponding positions in the
genome diagram, p1, contiguous fragment obtained from the
fire ant expression library; p2, 3'RACE; p3-p8, successive
5'RACE reactions.

FIGS. 2A-D are drawings showing comparisons of pre-
dicted amino acid sequences of nonstructural and structural
proteins of SINV-1, picorna-like viruses, and viruses repre-
sentative of the Picornaviridae and Comoviridae. Align-
ments are of the conserved regions of the putative helicase
(A), cysteine protease (B), RNA-dependent RNA poly-
merase (RdRp) (C), and capsid protein (D). The numbers on
the left indicate the starting amino acids of aligned
sequences. Identical residues in at least four of the six virus
sequences are shown in the reverse. Sequence motifs shown
for the helicase (hel A, hel B, and hel C) and RdRp (I-VIII)
correspond to those identified and reviewed by Koonin and
Dolja (Crit. Rev. Biochem. Mol. Biol., Volume 28, 375-430,
1993). Asterisks above residues of the protease (B) corre-
spond to the putative catalytic triad, which are considered
essential for activity (Koonin and Dolja, 1993, supra; Ryan
and Flint, J. Gen. Virol., Volume 78, 699-723, 1997). The
last sequence shown (D) represents one of the conserved
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areas of the putative capsid protein region. The SINV-1 virus
sequence exhibited greatest overall identity with acute bee
paralysis virus.

FIG. 3 is an electron micrograph of a particle believed to
be SINV-1. The preparation was isolated from SINV-1-
infected fire ants. Scale bar represents 100 nm.

FIG. 4A is a schematic diagram of SINV-1 and SINV-1A
genomes. ORFs are shown in open boxes. Conserved oli-
gonucleotide primer positions are indicated by p341 and
p343. Restriction positions unique to SINV-1 are approxi-
mated with scissor symbols.

FIG. 4B is a photograph showing restriction fragment
length polymorphism (RFLP) of a portion of the SINV-1 and
SINV-1A genomes amplified with primers p341 and p343
and restriction digested with Aval and BgllIl. Lane assign-
ments are as follows: Lane 1: molecular weight markers;
Lane 2: SINV-1 undigested; Lane 3: SINV-1 Aval-digested;
Lane 4: SINV-1 Bglll-digested; Lane 5: SINV-1A undi-
gested; Lane 6: SINV-1A Aval-digested; and Lane 7: SINV-
1A Bglll-digested.

FIG. 5 is a graph showing the brood rating (ml) and
worker rating (X 10°) of Solenopsis invicta fire ant colonies
10 and 14 over about a 42 day period. Colony 10 (red lines)
was inoculated with Solenopsis invicta virus on day 0.
Up-arrows indicate time points at which viral detection was
assessed in each colony (treated and control) and the cor-
responding +/- symbols indicate positive and negative viral
detection, respectively.

FIG. 6 is a graph showing the brood rating (ml) and
worker rating (X 10°) of Solenopsis invicta fire ant colonies
12 and 13 over a 42-day period. Colony 12 was inoculated
with Solenopsis invicta virus on day 0. Up arrows indicate
time points at which viral detection was assessed in each
colony (treated and control) and the corresponding +/-
symbols indicate positive and negative viral detection,
respectively.

FIG. 7 is a graph showing the brood rating (ml) and
worker rating (X 10°) of Solenopsis invicta fire ant colonies
3 and 6 over a 42-day period. Up arrows indicate time points
at which viral detection was assessed in each colony (treated
and control) and the corresponding +/- symbols indicate
positive and negative viral detection, respectively.

FIG. 8 is a graph showing the brood rating (ml) of
Solenopsis invicta fire ant colonies 8, 9, and 17 over a
35-day period. Colonies 17 (#) and 8 (@) exhibited sus-
tained infections with SINV-1A and SINV-1 at the beginning
of the experiment. Colony 9 (o) served as the control group.
The up-arrow indicated the time at which each colony was
treated with the insecticide, methoprene.

FIG. 9 is a graph showing the prevalence of the SINV-1
and SINV-1A in Solenopsis invicta fire ant colonies sampled
from two field locations in Gainesville, Fla.

FIGS. 10A-10E show SEQ ID NO 1.

FIG. 11 shows the SINV-1A ORF-2 nucleic acid sequence
SEQ ID NO 21.

FIG. 12 shows a cloned amplicon (SEQ ID NO 40) of
SINV-1 infected fire ants from California that corresponds to
a portion of the 3'-proximal open reading frame which
encodes the structural proteins of the virus.

FIG. 13 shows a cloned amplicon (SEQ ID NO 41) of
SINV-1 infected fire ants from Louisiana that corresponds to
a portion of the 3'-proximal open reading frame which
encodes the structural proteins of the virus.

FIG. 14 shows a cloned amplicon (SEQ ID NO 42) of
SINV-1 infected fire ants from Oklahoma that corresponds
to a portion of the 3'-proximal open reading frame which
encodes the structural proteins of the virus.
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FIG. 15 shows a cloned amplicon (SEQ ID NO 43) of
SINV-1 infected fire ants from South Carolina that corre-
sponds to a portion of the 3'-proximal open reading frame
which encodes the structural proteins of the virus.

FIG. 16 shows a cloned amplicon (SEQ ID NO 44) of
SINV-1 virus infected fire ants from Texas that corresponds
to a portion of the 3'-proximal open reading frame which
encodes the structural proteins of the virus.

FIG. 17 shows a cloned amplicon (SEQ ID NO 45) of
SINV-1A infected fire ants from South Carolina that corre-
sponds to a portion of the 3'-proximal open reading frame
which encodes the structural proteins of the virus.

FIG. 18 shows a cloned amplicon (SEQ ID NO 46) of
SINV-1A infected fire ants from Texas that corresponds to a
portion of the 3'-proximal open reading frame which
encodes the structural proteins of the virus.

DETAILED DESCRIPTION OF THE
INVENTION

Although viruses can be important biological control
agents against insect populations (Lacey et al., Biol.
Comtemp., Volume 21, 230-248, 2001), none have been
shown to infect Solenopsis invicta. The only report present
in the literature was the observation of “virus-like particles”
in a Solenopsis species from Brazil (Avery et al., Brazil. Fla.
Entomol., Volume 60, 17-20, 1977). Solenopsis invicta
viruses (SINV) represent the first infection of the red
imported fire ant by this group of organisms. In the labora-
tory, SINV causes brood death of an entire colony and
infection of healthy colonies (Valles et al., Virology, Volume
328, 151-157, 2004; Valles et al., J. Invert. Path., Volume 88,
232-237, 2005; both references herein incorporated in their
entirety).

SINV particles are isometric with a diameter of about 31
nm. They have a monopartite, bicistronic, single-stranded
RNA genome. To date, several SINV viruses have been
isolated. SINV-1 is composed of about 8026 nucleotides.
The genome size was confirmed by Northern analysis in
which a band was observed at about 8.4 kb. ORFs 1 and 2
were found to be homologous to nonstructural and structural
proteins, respectively, of well-characterized picorna-like
viruses (Ghosh et al, J. Gen. Virol., Volume 80, 1541-1549,
1999; Govan et al., Virology, Volume 277, 457-463, 2000;
Leat et al., J. Gen. Virol.,, Volume 81, 2111-2119, 2000).

SINV-1 ORF-1 amino acid sequence was aligned with
acute bee paralysis virus (ABPV), sacbrood virus (SBV),
black queen cell virus (BQCV), cow pea mosaic virus
(CPMYV), and hepatitis A virus (HAV) using the Vecto NTI
alignment sotware with ClustalW algorithm (InforMax, Inc.,
Bethesda, Md.) (FIGS. 2 and 10). Alignment of ORFs
encoding nonstructural proteins with SINV-1 ORF 1 showed
identities ranging from 10% (SBV, CPMV, HAV) to 30%
(ABPV). The alignments also revealed sequence motifs for
a helicase, protease, and RNA-dependent RNA polymerase
(RdRp), characteristic of Picornaviridae, Comoviridae,
Sequiviridae, and Caliciviridae (Koonin and Dolja, Crit.
Rev. Biochem. Mol. Biol., Volume 28, 375-430, 1993).
Amino acid positions 23-144 exhibited similarity to the
helicase. The consensus sequence for the RNA helicase,
Gx,GK (Gorbalenya et al., FEBS Lett., Volume 262 145-
148, 1990), was found in the predicted ORF1 of SINV-1 at
amino acids 34-40. Amino acids 663-823 showed similarity
to the cysteine protease of picorna-, picorna-like-, sequi-,
and comoviruses. Amino acids thought to form the catalytic
triad of the protease, H%7, E”*°, and C®*°? were present in
this region of the SINV-1 (Koonin and Dolja, 1993, supra;




























































