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saya, cauliflower, cedar, a cereal, celery, chestnut, cherry,
chinese cabbage, citrus, clemintine, clover, coffee, corn, cot-
ton, cowpea, cucumber, cypress, eggplant, elm, endive, euca-
lyptus, fennel, figes, fir, geranium, grape, grapefruit, ground-
nuts, ground cherry, gum hemlock, hickory, kale, kiwifruit,
kohlrabi, larch, lettuce, leek, lemon, lime, locust, pine, maid-
enhair, maize, mango, maple, melon, millet, mushroom, mus-
tard, nuts, oak, oats, okra, onion, orange, an ornamental plant
or flower or tree, papaya, palm, parsley, parsnip, pea, peach,
peanut, pear, peat, pepper, persimmon, pigeon pea, pine,
pineapple, plantain, plum, pomegranate, potato, pumpkin,
radicchio, radish, rapeseed, raspberry, rice, rye, sorghum,
soybean, spinach, spruce, squash, strawberry, sugarbeet, sug-
arcane, sunflower, sweet potato, sweet corn, tangerine, tea,
tobacco, tomato, trees, triticale, turf grasses, turnips, a vine,
walnut, watercress, watermelon, wheat, yams, yew, and zuc-
chini.

[0081] According to the present invention “plant tissue”
also encompasses plant cells. Plant cells include suspension
cultures, callus, embryos, meristematic regions, callus tissue,
leaves, roots, shoots, gametophytes, sporophytes, pollen,
seeds and microspores. Plant tissues may be at various stages
of maturity and may be grown in liquid or solid culture, or in
soil or suitable media in pots, greenhouses or fields. A plant
tissue also refers to any clone of such a plant, seed, progeny,
propagule whether generated sexually or asexually, and
descendents of any of these, such as cuttings or seed.

[0082] Promoter is intended to mean a nucleic acid, pref-
erably DNA that binds RNA polymerase and/or other tran-
scription regulatory elements. As with any promoter, the pro-
moters of the current invention will facilitate or control the
transcription of DNA or RNA to generate an mRNA molecule
from a nucleic acid molecule that is operably linked to the
promoter. As stated earlier, the RNA generated may code for
aprotein or polypeptide or may code for an RNA interfering,
or antisense molecule.

[0083] Polynucleotide is a nucleotide sequence, compris-
ing a gene coding sequence or a fragment thereof, a promoter,
an intron, an enhancer region, a polyadenylation site, a trans-
lation initiation site, 5' or 3' untranslated regions, a reporter
gene, a selectable marker or the like. The polynucleotide may
comprise single stranded or double stranded DNA or RNA.
The polynucleotide may comprise modified bases or a modi-
fied backbone. The polynucleotide may be genomic, an RNA
transcript (such as an mRNA) or a processed nucleotide
sequence (such as a cDNA). The polynucleotide may com-
prise a sequence in either sense or antisense orientations.

[0084] An isolated polynucleotide is a polynucleotide
sequence that is not in its native state, e.g., the polynucleotide
is comprised of a nucleotide sequence not found in nature or
the polynucleotide is separated from nucleotide sequences
with which it typically is in proximity or is next to nucleotide
sequences with which it typically is not in proximity.

[0085] Recombinant nucleotide sequence refers to a
nucleic acid molecule that contains a genetically engineered
modification through manipulation via mutagenesis, restric-
tion enzymes, and the like.

[0086] RNA interference (RNAI) refers to sequence-spe-
cific or gene-specific suppression of gene expression (protein
synthesis) that is mediated by short interfering RNA (siRNA).

[0087] Sequence identity: as used herein, “sequence iden-
tity” or “identity” in the context of two nucleic acid sequences
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includes reference to the residues in the two sequences which
are the same when aligned for maximum correspondence
over a specified region.

[0088] As used herein, percentage of sequence identity
means the value determined by comparing two optimally
aligned sequences over a comparison window, wherein the
portion of the polynucleotide sequence in the comparison
window may comprise additions or deletions (i.e., gaps) as
compared to the reference sequence (which does not com-
prise additions or deletions) for optimal alignment of the two
sequences. The percentage is calculated by determining the
number of positions at which the identical nucleic acid base
occurs in both sequences to yield the number of matched
positions, dividing the number of matched positions by the
total number of positions in the window of comparison and
multiplying the result by 100 to yield the percentage of
sequence identity.

[0089] “Sequence identity” has an art-recognized meaning
and can be calculated using published techniques. See Com-
PUTATIONAL MoLECULAR Biorogy, Lesk, ed. (Oxford University
Press, 1988), BiocoMPUTING: INFORMATICS AND GENOME PROJECTS,
Smith, ed. (Academic Press, 1993), COMPUTER ANALYSIS OF
SEQUENCE Data, Part I, Griffin & Griffin, eds., (Humana Press,
1994), SEQUENCE ANarysts IN MorEcuLar Biorocy, Von Heinje
ed., Academic Press (1987), SEQUENCE ANarysis PRivER, Grib-
skov & Devereux, eds. (Macmillan Stockton Press, 1991),
and Carillo & Lipton, SIAM J. Applied Math. 48: 1073
(1988). Methods commonly employed to determine identity
or similarity between two sequences include but are not lim-
ited to those disclosed in Gume To Huge ComputeRs, Bishop,
ed., (Academic Press, 1994) and Carillo & Lipton, supra.
Methods to determine identity and similarity are codified in
computer programs. Preferred computer program methods to
determine identity and similarity between two sequences
include but are not limited to the GCG program package
(Devereux et al., Nucleic Acids Research 12: 387 (1984)),
BLASTP, BLASTN, FASTA (Atschul etal.,J. Mol. Biol. 215:
403 (1990)), and FASTDB (Brutlag et al., Comp. App. Biosci.
6: 237 (1990)).

[0090] Short hairpin RNA (shRNA) are short single-
stranded RNAs having a high degree of secondary structure
such that a portion of the RNA strand forms a hairpin loop.
[0091] Short interfering RNA (siRNA) refers to double-
stranded RNA molecules from about 10 to about 30 nucle-
otides long that are named for their ability to specifically
interfere with gene protein expression.

[0092] Target sequence refers to a nucleotide sequence in a
pest that is selected for suppression or inhibition by double
stranded RNA technology. A target sequence encodes an
essential feature or biological activity within a pest.

[0093] Transcriptional terminators: The expression DNA
constructs of the present invention typically have a transcrip-
tional termination region at the opposite end from the tran-
scription initiation regulatory region. The transcriptional ter-
mination region may be selected, for stability of the mRNA to
enhance expression and/or for the addition of polyadenyla-
tion tails added to the gene transcription product. Translation
of a nascent polypeptide undergoes termination when any of
the three chain-termination codons enters the A site on the
ribosome. Translation termination codons are UAA, UAG,
and UGA.

[0094] Transformation: A process by which a nucleic acid
is stably inserted into the genome of an organism. Transfor-
mation may occur under natural or artificial conditions using



