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(57) ABSTRACT 

Provided are methods and compositions to improve fungal 
disease resistance and/or nematode resistance in various crop 
plants. Also provided are combinations of compositions and 
methods to improve fungal disease resistance and/or nema 
tode resistance in various crop plants. 
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METHODS AND COMPOSITIONS FOR 
PLANT PEST CONTROL 

0001. This application claims benefit of U.S. Provisional 
Patent Application No. 61/783,260, filed on Mar. 14, 2013, 
which is incorporated herein by reference in its entirety. 

INCORPORATION OF SEQUENCE LISTING 
0002. A sequence listing is provided herewith as a part of 

this U.S. patent application via the USPTO's EFS system in 
the file named “40 70 59232 Seq listing..txt which is 
101,482 bytes in size (measured in MS-Windows.(R), was 
created on Mar. 12, 2014, and is incorporated herein by ref 
erence in its entirety. 

BACKGROUND OF THE INVENTION 

0003 Powdery mildews are fungal diseases that affect a 
wide range of plants including cereals, grasses, vegetables, 
ornamentals, weeds, shrubs, fruit trees, broad-leaved shade 
and forest trees, that is caused by different species of fungi in 
the order Erysiphales. The disease is characterized by spots or 
patches of white to grayish, talcum-powder-like growth that 
produce tiny, pinhead-sized, spherical fruiting structures (the 
cleistothecia or overwintering bodies of the fungus), that are 
first white, later yellow-brown and finally black. The fungi 
that cause powdery mildews are host specific and cannot 
survive without the proper host plant. They produce myce 
lium (fungal threads) that grow only on the Surface of the 
plant and feed by sending haustoria, or root-like structures, 
into the epidermal cells of the plant. The fungi overwinter on 
plant debris as cleistothecia or mycelia. In the spring, the 
cleistothecia produce spores that are moved to Susceptible 
hosts by rain, wind or insects. 
0004 Powdery mildew disease is particularly prevalent in 
temperate and humid climates, where they frequently cause 
significant yield losses and quality reductions in various agri 
cultural settings including greenhouse and field farming. This 
affects key cereals (e.g. barley and wheat), horticultural crops 
(e.g. grapevine, pea and tomato) and economically important 
ornamentals (e.g. roses). Limited access to natural Sources of 
resistance to powdery mildews, rapid changes in pathogen 
virulence and the time consuming introgression of Suitable 
resistance genes into elite varieties has led to the widespread 
use of fungicides to control the disease. This has not surpris 
ingly led to the evolution and spread of fungicide resistance, 
which is especially dramatic amongst the most economically 
important powdery mildews. 
0005 Downy mildew diseases are caused by oomycete 
microbes from the family Peronosporaceae that are parasites 
of plants. Peronosporaceae are obligate biotrophic plant 
pathogens and parasitize their host plants as an intercellular 
mycelium using haustoria to penetrate the host cells. The 
downy mildews reproduce asexually by forming sporangia on 
distinctive white sporangiophores usually formed on the 
lower surface of infected leaves. These constitute the “downy 
mildew' and the initial symptoms appear on leaves as light 
green to yellow spots. The sporangia are wind-dispersed to 
the Surface of other leaves. Depending on the genus, the 
sporangia may germinate by forming Zoospores or by germ 
tube. In the latter case, the sporangia behave like fungal 
conidia and are often referred to as such. Sexual reproduction 
is via oospores. 
0006 Most Peronosporaceae are pathogens of herbaceous 
dicots. Some downy mildew genera have relatively restricted 
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host ranges, e.g. Basidiophora, Paraperonospora, Protobre 
mia and Bremia on Asteraceae; Perofascia and HyaloperOno 
spora almost exclusively on Brassicaceae; Viennotia, 
Graminivora, Poakatesthia, Sclerospora and Peronoscle 
rospora on Poaceae, Plasmoverna on Ranunculaceae. How 
ever, the largest genera, Peronospora and Plasmopara, have 
very wide host ranges. 
0007. In commercial agriculture, downy mildews are a 
particular problem for growers of crucifers, grapes and Veg 
etables that grow on vines. Peronosporaceae of economic 
importance include Plasmopara viticola which infect grape 
vines, Peronospora tabacina which causes blue mold on 
tobacco, Bremia lactucae, a parasite on lettuce, and Plasmo 
para halstedii on Sunflower. 
0008 Rusts (Pucciniales, formerly Uredinales) are obli 
gate biotrophic parasites of vascular plants. Rusts affect a 
variety of plants; leaves, stems, fruits and seeds and is most 
commonly seen as coloured powder, composed of tiny 
aeciospores which land on vegetation producing pustules, or 
uredia, that form on the lower Surfaces. During late spring or 
early Summer, yellow orange or brown, hairlike or ligulate 
structures called telia grow on the leaves or emerge from bark 
of woody hosts. These telia produce teliospores which will 
germinate into aerial basidiospores, spreading and causing 
further infection. 
0009. The Death No Defense 1 (DND1) gene was identi 
fied from an Arabidopsis mutant unable to mount a Hyper 
sensitive Response upon challenge by avirulent Pseudomo 
nas Syringae strains but nevertheless able to control pathogen 
infection (Yu I C, Parker J, Bent A.F. Gene-for-gene disease 
resistance without the hyperSensitive response in Arabidopsis 
dnd 1 mutant. Proc Natl Acad Sci USA. 1998 95(13):7819 
24). The DND1 mutant was subsequently shown to be a loss 
of function allele in the AtCNGC2, a cyclic nucleotide-gated 
ion channel which results in constitutively elevated salicylic 
acid levels and increased pathogenesis-related (PR) gene 
expression (Clough SJ et al. The Arabidopsis dnd 1 'defense, 
no death’ gene encodes a mutated cyclic nucleotide-gated ion 
channel. Proc Natl Acad Sci USA. 2000 97(16):9323-8). In 
addition to elevated resistance to Pseudomonas, the DND1 
Arabidopsis mutant demonstrated higher resistance to Xan 
thomonas campestris pv. Campestris and X. C. pv. Raphani 
(bacteria), Peronospora parasitica (oomycete) and Tobacco 
ringspot virus. However plants exhibit a dwarf phenotype and 
were conditional lesion mimics under certain conditions 

SUMMARY OF THE INVENTION 

0010. The present embodiments provide for compositions 
comprising polynucleotide molecules and methods for treat 
ing a plant to alter or regulate gene or gene transcript expres 
sion in the plant, for example, by providing RNA or DNA for 
inhibition of expression. Various aspects provide composi 
tions comprising polynucleotide molecules and related meth 
ods for topically applying Such compositions to plants to 
regulate endogenous DND1 genes in a plant cell. The poly 
nucleotides, compositions, and methods disclosed herein are 
useful in decreasing levels of DND1 transcript and improving 
fungal disease and/or nematode resistance of a plant. 
0011. In one embodiment, the polynucleotide molecules 
are provided in compositions that can permeate or be 
absorbed into living plant tissue to initiate localized, partially 
systemic, or systemic gene inhibition or regulation. In certain 
embodiments, the polynucleotide molecules ultimately pro 
vide to a plant, or allow the in planta production of RNA that 
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is capable of hybridizing under physiological conditions in a 
plant cell to RNA transcribed from a target endogenous gene 
or target transgene in the plant cell, thereby effecting regula 
tion of the endogenous DND1 target gene. In certain embodi 
ments, regulation of the DND1 target gene. Such as by silenc 
ing or Suppression of the target gene, leads to the upregulation 
of another gene that is itself affected or regulated by decreas 
ing the DND1 target gene’s expression. 
0012. In certain aspects or embodiments, the topical appli 
cation of a composition comprising an exogenous polynucle 
otide and a transfer agent to a plant or plant part according to 
the methods described herein does not necessarily result in 
nor require the exogenous polynucleotide’s integration into a 
chromosome of the plant. In certain aspects or embodiments, 
the topical application of a composition comprising an exog 
enous polynucleotide and a transfer agent to a plant or plant 
part according to the methods described herein does not nec 
essarily result in nor require transcription of the exogenous 
polynucleotide from DNA integrated into a chromosome of 
the plant. In certain embodiments, topical application of a 
composition comprising an exogenous polynucleotide and a 
transfer agent to a plant according to the methods described 
herein also does not necessarily require that the exogenous 
polynucleotide be physically bound to a particle. Such as in 
biolistic mediated introduction of polynucleotides associated 
with a gold or tungsten particles into internal portions of a 
plant, plant part, or plant cell. An exogenous polynucleotide 
used in certain methods and compositions provided herein 
can optionally be associated with an operably linked pro 
moter sequence in certain embodiments of the methods pro 
vided herein. However, in other embodiments, an exogenous 
polynucleotide used in certain methods and compositions 
provided herein is not associated with an operably linked 
promoter sequence. Also, in certain embodiments, an exog 
enous polynucleotide used in certain methods and composi 
tions provided herein is not operably linked to a viral vector. 
0013. In certain embodiments, methods for improving 
fungal disease resistance and/or nematode resistance in a 
plant comprising topically applying compositions compris 
ing a polynucleotide and a transfer agent that Suppress the 
target DND1 gene are provided. In certain embodiments, 
methods for selectively suppressing the target DND1 gene by 
topically applying the polynucleotide composition to a plant 
Surface at one or more selected seed, vegetative, or reproduc 
tive stage(s) of plant growth are provided. Such methods can 
provide for gene Suppression in a plant or plant part on an as 
needed or as desired basis. In certain embodiments, methods 
for selectively suppressing the target DND1 gene by topically 
applying the polynucleotide composition to a plant Surface at 
one or more pre-determined seed, vegetative, or reproductive 
stage(s) of plant growth are provided. Such methods can 
provide for DND1 gene Suppression in a plant or plant part 
that obviates any undesired or unnecessary effects of Sup 
pressing the genes expression at certain seed, vegetative, or 
reproductive stage(s) of plant development. 
0014. In certain embodiments, methods for selectively 
improving fungal disease resistance and/or nematode resis 
tance in a plant by topically applying the polynucleotide 
composition to the plant Surface at one or more selected seed, 
Vegetative, or reproductive stage(s) are provided. Such meth 
ods can provide for improved fungal disease resistance and/or 
nematode disease resistance in a plant or plant part on an as 
needed or as desired basis. In certain embodiments, methods 
for selectively improving fungal disease and/or nematode 
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resistance in a plant by topically applying the polynucleotide 
composition to the plant Surface at one or more predetermined 
seed, vegetative, or reproductive stage(s) are provided. Such 
methods can provide for improving fungal disease and/or 
nematode resistance in a plant or plant part that obviates any 
undesired or unnecessary effects of Suppressing DND1 gene 
expression at certain seed, vegetative, or reproductive stage 
(s) of plant development. 
00.15 Polynucleotides that can be used to suppress a 
DND1 include, but are not limited to, any of: i) polynucle 
otides comprising at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to a gene 
or a transcript of the gene(s) of SEQID NO: 1-33; ii) poly 
nucleotides comprising at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
a polynucleotides of SEQID NO:34-59; iii) polynucleotides 
of SEQID NO. 34-59 (Table 2); or iv) SEQ ID NO: 64-67 
(Table 4). Methods and compositions that provide for the 
topical application of certain polynucleotides in the presence 
of transfer agents can be used to suppress DND1 gene expres 
sion in an optimal manner. In certain embodiments, the com 
positions provided herein can be applied on an “as needed 
basis upon Scouting for the occurrence of fungal disease or 
nematodes. In certain embodiments, the compositions can be 
applied in a manner that obviates any deleterious effects on 
yield or other characteristics that can be associated with Sup 
pression of DND1 gene expression in a crop plant. The 
applied polynucleotides are complementary to the DND1 
target host gene in plants and their topical application leads to 
suppression of the DND1 gene's activity. 
0016 Provided herein are compositions and methods for 
controlling plant fungal diseases. Plant fungal diseases that 
can be controlled with the methods and compositions pro 
vided herein include, but are not limited to, obligate 
biotrophic powdery mildew, downy mildew and rust fungal 
infestations in plants. In certain embodiments, methods and 
compositions for reducing expression of one or more host 
plant DND1 polynucleotide and/or protein molecules in one 
or more cells or tissues of the plant such that the plant is 
rendered less susceptible to fungal infections from the order 
Erysiphales, the family Peronosporaceae or the order Puc 
ciniales, are provided. In certain embodiments, nucleotide 
and amino acid sequences of plant DND1 genes which can be 
downregulated by methods and compositions provided 
hereinto increase plant resistance to powdery mildew, downy 
mildew or rust infection are disclosed. 
0017. Also provided herein are methods and compositions 
that provide for reductions in expression of DND1 target 
polynucleotide and protein molecules in at least the cells of a 
plant root and for improved resistance to nematodes. Nema 
todes that can be controlled by the methods and compositions 
provided herein include, but are not limited to, root knot 
nematodes (such as Meloidogyne sp.), cyst nematodes (such 
as Globodera sp. and Heterodera sp.), lesion nematodes 
(such as Pratylenchus sp.), and the like. In certain embodi 
ments, DND1 expression is reduced in plant root cells from 
which nematodes feed by providing topically to plant leaves, 
shoots, roots and/or seeds compositions comprising poly 
nucleotides that comprise at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
a DND1 gene or to a transcript of the DND1 gene; and a 
transfer agent. 
0018. Also provided are methods and compositions where 
topically induced reductions in DND1 transcript or protein 
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levels are used to achieve powdery mildew, downy mildew or 
rust control while minimizing deleterious pleiotropic effects 
in the host plant. Such methods and compositions provide for 
optimized levels of DND1 gene inhibition and/or optimized 
timing of DND1 gene inhibition. 
0.019 Certain embodiments are directed to methods for 
producing a plant exhibiting an improvement in fungal dis 
ease resistance and/or nematode resistance comprising topi 
cally applying to a plant Surface a composition that com 
prises: 
a. at least one polynucleotide that comprises at least 18 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to a DND1 gene or to a transcript of the gene; 
and 

b. a transfer agent, wherein the plant exhibits an improvement 
in fungal disease resistance and/or nematode resistance that 
results from suppression of the DND1 gene. In certain 
embodiments, the polynucleotide molecule comprises sense 
ssDNA, sense ssRNA, dsRNA, dsDNA, a double stranded 
DNA/RNA hybrid, anti-sense ssDNA, or anti-sense ssRNA. 
In certain embodiments, the polynucleotide is selected from 
the group consisting of SEQID NO. 34-59, or wherein the 
polynucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
SEQ ID NO: 1-33. In certain embodiments, the polynucle 
otide comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to SEQID 
NO: 64-67. In certain embodiments: (a) the plant is a cucum 
ber plant, the gene or the transcript is a cucumber DND1 gene 
or transcript, and the polynucleotide comprises at least 18 
contiguous nucleotides that are essentially identical or essen 
tially complementary to SEQID NO: 1,3,7,11, or 19; (b) the 
plant is a Soybean plant, the gene or the transcript is a soybean 
DND1 gene or transcript, and the polynucleotide molecule is 
selected from the group consisting of SEQID NO:34-59, or 
the polynucleotide comprises at least 18 contiguous nucle 
otides that are essentially identical or essentially complemen 
tary to SEQID NO: 2, 4, 21, or 31; (c) the plant is a lettuce 
plant, the gene or the transcript is a lettuce DND1 gene or 
transcript, and the polynucleotide comprises at least 18 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 5 or 9; (d) the plant is a tomato 
plant, the gene or the transcript is a tomato DND1 gene or 
transcript, and the polynucleotide comprises at least 18 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 6, 10, 64, 65, 66 or 67; (e) the 
plant is a barley plant, the gene or the transcript is a barley 
DND1 gene or transcript, and the polynucleotide comprises at 
least 18 contiguous nucleotides that are essentially identical 
or essentially complementary to SEQID NO: 8 or 12: (f) the 
plant is a cotton plant, the gene or the transcript is a cotton 
DND1 gene or transcript, and the polynucleotide comprises at 
least 18 contiguous nucleotides that are essentially identical 
or essentially complementary to SEQID NO: 13, 14, 18, 25 or 
26; (g) the plant is a melon plant, the gene or the transcript is 
a melon DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID NO: 
15, 27, or 28: (h) the plant is a maize plant, the gene or the 
transcript is a maize DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 16, 20, 29, or 30: (i) the plant is a rice plant, the gene 
or the transcript is a rice DND1 gene or transcript, and the 
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polynucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
SEQID NO: 17, 22.32, or 33; or, () the plant is a wheat plant, 
the gene or the transcript is a wheat DND1 gene or transcript, 
and the polynucleotide comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 23 or 24. In certain embodi 
ments, the composition comprises any combination of two or 
more polynucleotide molecules. In certain embodiments, the 
polynucleotide is at least 18 to about 24, about 25 to about 50, 
about 51 to about 100, about 101 to about 300, about 301 to 
about 500, or at least about 500 or more residues in length. In 
certain embodiments, the composition further comprises a 
non-polynucleotide herbicidal molecule, a polynucleotide 
herbicidal molecule, a polynucleotide that Suppresses an her 
bicide target gene, an insecticide, a fungicide, a nematocide, 
or a combination thereof. In certain embodiments, the com 
position further comprises a non-polynucleotide herbicidal 
molecule and the plant is resistant to the herbicidal molecule. 
In certain embodiments, the transfer agent comprises an orga 
nosilicone preparation. In certain embodiments, the poly 
nucleotide is not operably linked to a viral vector. In certain 
embodiments, the polynucleotide is not integrated into the 
plant chromosome. Further embodiments are directed to: a 
plant made according to any of the above-described methods; 
progeny of plants that exhibit the improvements in fungal 
disease resistance and/or nematode resistance; seed of the 
plants, wherein seed from the plants exhibits the improve 
ment in fungal disease resistance and/or nematode resistance; 
and a processed product of the plants, the progeny plants, or 
the seeds, wherein the processed products exhibit the 
improvement in fungal disease resistance and/or nematode 
resistance. In certain embodiments, the processed product of 
the plant or plant part exhibits an improved attribute relative 
to a processed product of an untreated control plant and the 
improved attribute results from the improved fungal disease 
resistance and/or nematode resistance. An improved attribute 
of a processed product can include, but is not limited to, 
decreased mycotoxin content, improved nutritional content, 
improved storage characteristics, improved flavor, improved 
consistency, and the like when compared to a processed prod 
uct obtained from an untreated plant or plant part. 
0020. An additional embodiment is directed to a compo 
sition comprising a polynucleotide molecule that comprises 
at least 18 contiguous nucleotides that are essentially identi 
cal or essentially complementary to a DND1 gene or tran 
Script of the gene, wherein the polynucleotide is not operably 
linked to a promoter; and, b) a transfer agent. In certain 
embodiments, the polynucleotide is selected from the group 
consisting of SEQID NO:34-59, or the polynucleotide com 
prises at least 18 contiguous nucleotides that are essentially 
identical or essentially complementary to SEQID NO: 1-33. 
In certain embodiments, the polynucleotide comprises at 
least 18 contiguous nucleotides that are essentially identical 
or essentially complementary to SEQID NO: 64-67. In cer 
tain embodiments: (a) the plant is a cucumber plant, the gene 
or the transcript is a cucumber DND1 gene or transcript, and 
the polynucleotide comprises at least 18 contiguous nucle 
otides that are essentially identical or essentially complemen 
tary to SEQID NO: 1,3,7,11, or 19; (b) the plant is a soybean 
plant, the gene or the transcript is a soybean DND1 gene or 
transcript, and the polynucleotide molecule is selected from 
the group consisting of SEQID NO:34-59, or the polynucle 
otide comprises at least 18 contiguous nucleotides that are 
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essentially identical or essentially complementary to SEQID 
NO: 2, 4, 21, or 31; (c) the plant is a lettuce plant, the gene or 
the transcript is a lettuce DND1 gene or transcript, and the 
polynucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
SEQID NO: 5 or 9; (d) the plant is a tomato plant, the gene or 
the transcript is a tomato DND1 gene or transcript, and the 
polynucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
SEQ ID NO: 6, 10, 64, 65, 66 or 67; (e) the plant is a barley 
plant, the gene or the transcript is a barley DND1 gene or 
transcript, and the polynucleotide comprises at least 18 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to SEQ ID NO: 8 or 12: (f) the plant is a 
cotton plant, the gene or the transcript is a cotton DND1 gene 
or transcript, and the polynucleotide comprises at least 18 
contiguous nucleotides that are essentially identical or essen 
tially complementary to SEQID NO: 13, 14, 18, 25 or 26: (g) 
the plant is a melon plant, the gene or the transcript is a melon 
DND1 gene or transcript, and the polynucleotide comprises at 
least 18 contiguous nucleotides that are essentially identical 
or essentially complementary to SEQID NO: 15, 27, or 28; 
(h) the plant is a maize plant, the gene or the transcript is a 
maize DND1 gene or transcript, and the polynucleotide com 
prises at least 18 contiguous nucleotides that are essentially 
identical or essentially complementary to SEQ ID NO: 16, 
20, 29, or 30: (i) the plant is a rice plant, the gene or the 
transcript is a rice DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 17, 22, 32, or 33; or, () the plant is a wheat plant, the 
gene or the transcript is a wheat DND1 gene or transcript, and 
the polynucleotide comprises at least 18 contiguous nucle 
otides that are essentially identical or essentially complemen 
tary to SEQ ID NO: 23 or 24. In certain embodiments, the 
polynucleotide is at least 18 to about 24, about 25 to about 50, 
about 51 to about 100, about 101 to about 300, about 301 to 
about 500, or at least about 500 or more residues in length. In 
certain embodiments, the composition further comprises a 
non-polynucleotide herbicidal molecule, a polynucleotide 
herbicidal molecule, a polynucleotide that Suppresses an her 
bicide target gene, an insecticide, a fungicide, a nematocide, 
or a combination thereof. In certain embodiments, the trans 
fer agent is an organosilicone preparation. In certain embodi 
ments, the polynucleotide is not physically bound to a biolis 
tic particle. 
0021. Another embodiment is directed to a method of 
making a composition comprising the step of combining at 
least: (a) a polynucleotide molecule comprising at least 18 
contiguous nucleotides that are essentially identical or essen 
tially complementary to a DND1 gene or transcript of a plant, 
wherein the polynucleotide is not operably linked to a pro 
moter or a viral vector; and, (b) a transfer agent. In certain 
embodiments, the polynucleotide is obtained by in vivo bio 
synthesis, in vitro enzymatic synthesis, or chemical synthe 
sis. In certain embodiments, the method further comprises 
combining with the polynucleotide and the transfer agent at 
least one of a non-polynucleotide herbicidal molecule, a poly 
nucleotide herbicidal molecule, an insecticide, a fungicide, 
and/or a nematocide. In certain embodiments, the transfer 
agent is an organosilicone preparation. 
0022. Yet another embodiment is directed to a method of 
identifying a polynucleotide for improving fungal disease 
resistance and/or nematode resistance in a plant comprising: 
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(a) selecting a population of polynucleotides that are essen 
tially identical or essentially complementary to a DND1 gene 
or transcript of a plant; (b) topically applying to a surface of 
at least one of the plants a composition comprising at least one 
polynucleotide from the population and an transfer agent to 
obtain a treated plant; and, (c) identifying a treated plant that 
exhibits suppression of the DND1 gene or exhibits an 
improvement in fungal disease resistance or exhibits an 
improvement in nematode resistance, thereby identifying a 
polynucleotide that improves fungal disease resistance and/or 
nematode resistance in the plant. In certain embodiments, the 
polynucleotide is selected from the group consisting of SEQ 
ID NO: 34-59, or the polynucleotide comprises at least 18 
contiguous nucleotides that are essentially identical or essen 
tially complementary to SEQ ID NO: 1-33. In certain 
embodiments, the polynucleotide comprises at least 18 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to SEQ ID NO: 64-67. In certain embodi 
ments: (a) the plant is a cucumber plant, the gene or the 
transcript is a cucumber DND1 gene or transcript, and the 
polynucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
SEQID NO: 1, 3, 7, 11, or 19; (b) the plant is a soybean plant, 
the gene or the transcript is a soybean DND1 gene or tran 
script, and the polynucleotide molecule is selected from the 
group consisting of SEQID NO:34-59, or the polynucleotide 
comprises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID NO: 
2, 4, 21, or 31; (c) the plant is a lettuce plant, the gene or the 
transcript is a lettuce DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 5 or 9; (d) the plant is a tomato plant, the gene or the 
transcript is a tomato DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 6, 10, 64, 65, 66 or 67; (e) the plant is a barley plant, 
the gene or the transcript is a barley DND1 gene or transcript, 
and the polynucleotide comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQ ID NO: 8 or 12: (f) the plant is a 
cotton plant, the gene or the transcript is a cotton DND1 gene 
or transcript, and the polynucleotide comprises at least 18 
contiguous nucleotides that are essentially identical or essen 
tially complementary to SEQID NO: 13, 14, 18, 25 or 26; (g) 
the plant is a melon plant, the gene or the transcript is a melon 
DND1 gene or transcript, and the polynucleotide comprises at 
least 18 contiguous nucleotides that are essentially identical 
or essentially complementary to SEQID NO: 15, 27, or 28; 
(h) the plant is a maize plant, the gene or the transcript is a 
maize DND1 gene or transcript, and the polynucleotide com 
prises at least 18 contiguous nucleotides that are essentially 
identical or essentially complementary to SEQ ID NO: 16, 
20, 29, or 30: (i) the plant is a rice plant, the gene or the 
transcript is a rice DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 17, 22, 32, or 33; or, () the plant is a wheat plant, the 
gene or the transcript is a wheat DND1 gene or transcript, and 
the polynucleotide comprises at least 18 contiguous nucle 
otides that are essentially identical or essentially complemen 
tary to SEQID NO. 23 or 24. 
0023. A further embodiment is directed to a plant com 
prising an exogenous polynucleotide that comprises at least 
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18 contiguous nucleotides that are essentially identical or 
essentially complementary to a DND1 gene or transcript of 
the gene, wherein the exogenous polynucleotide is not oper 
ably linked to a promoter or to a viral vector, is not integrated 
into the chromosomal DNA of the plant, and is not found in a 
non-transgenic plant; and, wherein the plant exhibits an 
improvement in fungal disease resistance and/or nematode 
resistance that results from suppression of the DND1 gene. In 
certain embodiments, plant further comprises an organosili 
cone compound or a component thereof. In certain embodi 
ments, the polynucleotide is selected from the group consist 
ing of SEQID NO:34-59, or comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQ ID NO: 1-33. In certain embodi 
ments, the polynucleotide comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQ ID NO: 64-67. In certain embodi 
ments: (a) the plant is a cucumber plant, the gene or the 
transcript is a cucumber DND1 gene or transcript, and the 
polynucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
SEQID NO: 1, 3, 7, 11, or 19; (b) the plant is a soybean plant, 
the gene or the transcript is a soybean DND1 gene or tran 
script, and the polynucleotide molecule is selected from the 
group consisting of SEQID NO:34-59, or the polynucleotide 
comprises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID NO: 
2, 4, 21, or 31; (c) the plant is a lettuce plant, the gene or the 
transcript is a lettuce DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 5 or 9; (d) the plant is a tomato plant, the gene or the 
transcript is a tomato DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 6, 10, 64, 65, 66 or 67; (e) the plant is a barley plant, 
the gene or the transcript is a barley DND1 gene or transcript, 
and the polynucleotide comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQ ID NO: 8 or 12: (f) the plant is a 
cotton plant, the gene or the transcript is a cotton DND1 gene 
or transcript, and the polynucleotide comprises at least 18 
contiguous nucleotides that are essentially identical or essen 
tially complementary to SEQID NO: 13, 14, 18, 25 or 26: (g) 
the plant is a melon plant, the gene or the transcript is a melon 
DND1 gene or transcript, and the polynucleotide comprises at 
least 18 contiguous nucleotides that are essentially identical 
or essentially complementary to SEQID NO: 15, 27, or 28; 
(h) the plant is a maize plant, the gene or the transcript is a 
maize DND1 gene or transcript, and the polynucleotide com 
prises at least 18 contiguous nucleotides that are essentially 
identical or essentially complementary to SEQ ID NO: 16, 
20, 29, or 30: (i) the plant is a rice plant, the gene or the 
transcript is a rice DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 17, 22, 32, or 33; or, () the plant is a wheat plant, the 
gene or the transcript is a wheat DND1 gene or transcript, and 
the polynucleotide comprises at least 18 contiguous nucle 
otides that are essentially identical or essentially complemen 
tary to SEQID NO. 23 or 24. 
0024. An additional embodiment is directed to a plant part 
comprising an exogenous polynucleotide that comprises at 
least 18 contiguous nucleotides that are essentially identical 
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or essentially complementary to a DND1 gene or transcript of 
the gene, wherein the exogenous polynucleotide is not oper 
ably linked to a promoter or to a viral vector and is not found 
in a non-transgenic plant; and, wherein the plant part exhibits 
an improvement in fungal disease resistance and/or nematode 
resistance that results from suppression of the DND1 gene. In 
certain embodiments, the polynucleotide is selected from the 
group consisting of SEQID NO:34-59, or wherein the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 1-33. In certain embodiments, the polynucleotide 
comprises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID NO: 
64-67. In certain embodiments: (a) the plant is a cucumber 
plant, the gene or the transcript is a cucumber DND1 gene or 
transcript, and the polynucleotide comprises at least 18 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 1, 3, 11, or 19; (b) the plant is 
a soybean plant, the gene or the transcript is a soybean DND1 
gene or transcript, and the polynucleotide molecule is 
selected from the group consisting of SEQID NO:34-59, or 
the polynucleotide comprises at least 18 contiguous nucle 
otides that are essentially identical or essentially complemen 
tary to SEQID NO: 2, 4, 21, or 31; (c) the plant is a lettuce 
plant, the gene or the transcript is a lettuce DND1 gene or 
transcript, and the polynucleotide comprises at least 18 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to SEQIDNO: 5 or 9; (d) the plant is a tomato 
plant, the gene or the transcript is a tomato DND1 gene or 
transcript, and the polynucleotide comprises at least 18 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 6, 10, 64, 65, 66 or 67; (e) the 
plant is a barley plant, the gene or the transcript is a barley 
DND1 gene or transcript, and the polynucleotide comprises at 
least 18 contiguous nucleotides that are essentially identical 
or essentially complementary to SEQID NO: 8 or 12: (f) the 
plant is a cotton plant, the gene or the transcript is a cotton 
DND1 gene or transcript, and the polynucleotide comprises at 
least 18 contiguous nucleotides that are essentially identical 
or essentially complementary to SEQID NO: 13, 14, 18, 25 or 
26; (g) the plant is a melon plant, the gene or the transcript is 
a melon DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID NO: 
15, 27, or 28: (h) the plant is a maize plant, the gene or the 
transcript is a maize DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to SEQ 
ID NO: 16, 20, 29, or 30: (i) the plant is a rice plant, the gene 
or the transcript is a rice DND1 gene or transcript, and the 
polynucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
SEQID NO: 17, 22.32, or 33; or, () the plant is a wheat plant, 
the gene or the transcript is a wheat DND1 gene or transcript, 
and the polynucleotide comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 23 or 24. In certain embodi 
ments, the plant part is a flower, meristem, ovule, stem, tuber, 
fruit, anther, pollen, leaf, root, or seed. In certain embodi 
ments, the plant part is a seed. Also provided are processed 
plant products obtained from any of the aforementioned plant 
parts, wherein the processed plant products exhibit an 
improved attribute relative to a processed plant product of an 
untreated control plant and wherein the improved attribute 
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results from the improved fungal disease resistance and/or 
nematode resistance. In certain embodiments, the processed 
product is a meal, a pulp, a feed, or a food product. Another 
embodiment is directed to a plant that exhibits an improve 
ment in fungal disease resistance and/or nematode resistance, 
wherein the plant was topically treated with a composition 
that comprises: (a) at least one polynucleotide that comprises 
at least 18 contiguous nucleotides that are essentially identi 
cal or essentially complementary to a DND1 gene or to a 
transcript of the gene; and (b) a transfer agent; and, wherein 
the plant exhibits an improvement in fungal disease resistance 
and/or nematode resistance that results from Suppression of 
the DND1 gene. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 FIG. 1 shows the efficacy of certain DND1 ssDNA 
trigger sequences to Phytophthora sojae root rot (PRR). 
0026 FIG.2 shows the average total cysts removed from 4 
replicas per treatment. 
0027 FIG.3 is a graph showing the results of an evaluation 
of Tomato Powdery Mildew disease in treated plants. 

DETAILED DESCRIPTION 

I. Definitions 

0028. The following definitions and methods are provided 
to better define the present invention and to guide those of 
ordinary skill in theart in the practice of the present invention. 
Unless otherwise noted, terms are to be understood according 
to conventional usage by those of ordinary skill in the relevant 
art. 

0029 Where a term is provided in the singular, the inven 
tors also contemplate embodiments described by the plural of 
that term. 
0030. As used herein, the terms “DNA “DNA molecule. 
and “DNA polynucleotide molecule' refer to a single 
stranded DNA or double-stranded DNA molecule of genomic 
or synthetic origin, such as, a polymer of deoxyribonucle 
otide bases or a DNA polynucleotide molecule. 
0031. As used herein, the terms “DNA sequence,” “DNA 
nucleotide sequence.” and “DNA polynucleotide sequence' 
refer to the nucleotide sequence of a DNA molecule. 
0032. As used herein, the term “gene’ refers to any portion 
of a nucleic acid that provides for expression of a transcript or 
encodes a transcript. A "gene' thus includes, but is not limited 
to, a promoter region, 5' untranslated regions, transcript 
encoding regions that can include intronic regions, and 3' 
untranslated regions. 
0033. As used herein, the terms “RNA. “RNA molecule. 
and “RNA polynucleotide molecule” refer to a single 
stranded RNA or double-stranded RNA molecule of genomic 
or synthetic origin, such as, a polymer of ribonucleotide bases 
that comprise single or double stranded regions. 
0034. Unless otherwise stated, nucleotide sequences in the 
text of this specification are given, when read from left to 
right, in the 5' to 3’ direction. The nomenclature used herein is 
that required by Title 37 of the United States Code of Federal 
Regulations S1.822 and set forth in the tables in WIPO Stan 
dard ST-25 (1998), Appendix 2, Tables 1 and 3. 
0035. As used herein, a “plant surface” refers to any exte 
rior portion of a plant. Plant surfaces thus include, but are not 
limited to, the surfaces of flowers, stems, tubers, fruit, 
anthers, pollen, leaves, roots, or seeds. A plant Surface can be 
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on a portion of a plant that is attached to other portions of a 
plant or on a portion of a plant that is detached from the plant. 
0036. As used herein, the phrase “polynucleotide is not 
operably linked to a promoter” refers to a polynucleotide that 
is not covalently linked to a polynucleotide promoter 
sequence that is specifically recognized by either a DNA 
dependent RNA polymerase II protein or by a viral RNA 
dependent RNA polymerase in Such a manner that the poly 
nucleotide will be transcribed by the DNA dependent RNA 
polymerase II protein or viral RNA dependent RNA poly 
merase. A polynucleotide that is not operably linked to a 
promoter can be transcribed by a plant RNA dependent RNA 
polymerase. 
0037. As used herein, any polynucleotide sequences of 
SEQID NO: 1-33, 34-63 and 64-67, though displayed in the 
sequence listing in the form of ssDNA, encompass all other 
polynucleotide forms such as dsDNA equivalents, ssDNA 
equivalents, ssRNA equivalents, ssRNA complements, 
dsRNA, and ssDNA complements. 
0038. As used herein, a first nucleic-acid sequence is 
“operably connected or “linked with a second nucleic acid 
sequence when the first nucleic acid sequence is placed in a 
functional relationship with the second nucleic acid 
sequence. For instance, a promoter is operably linked to an 
RNA and/or protein-coding sequence if the promoter pro 
vides for transcription or expression of the RNA or coding 
sequence. Generally, operably linked DNA sequences are 
contiguous and, where necessary to join two protein-coding 
regions, are in the same reading frame. 
0039. As used herein, the phrase “organosilicone prepara 
tion” refers to a liquid comprising one or more organosilicone 
compounds, wherein the liquid or components contained 
therein, when combined with a polynucleotide in a composi 
tion that is topically applied to a target plant Surface, enable 
the polynucleotide to enter a plant cell. Exemplary organo 
silicone preparations include, but are not limited to, prepara 
tions marketed under the trade names “SilwetR' or 
“BREAK-THRUR” and preparations provided in Table 1. In 
certain embodiments, an organosilicone preparation can 
enable a polynucleotide to enter a plant cell in a manner 
permitting a polynucleotide Suppression of target gene 
expression in the plant cell. 
0040. As used herein, the phrase “provides for an 
improvement in fungal disease resistance and/or nematode 
resistance' refers- to any measurable increase in a plants 
resistance to fungal- and/or nematode-induced damage. In 
certain embodiments, an improvement in fungal disease 
resistance and/or nematode resistance in a plant or plant part 
can be determined in a comparison to a control plant or plant 
part that has not been treated with a composition comprising 
a polynucleotide and a transfer agent. When used in this 
context, a control plant is a plant that has not undergone 
treatment with polynucleotide and a transfer agent. Such con 
trol plants would include, but are not limited to, untreated 
plants or mock treated plants. 
0041 As used herein, the phrase “provides for a reduc 
tion', when used in the context of a transcript or a protein in 
a plant or plant part, refers to any measurable decrease in the 
level of transcript or protein in a plant or plant part. In certain 
embodiments, a reduction of the level of a transcript or pro 
tein in a plant or plant part can be determined in a comparison 
to a control plant or plant part that has not been treated with a 
composition comprising a polynucleotide and a transfer 
agent. When used in this context, a control plant or plant part 
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is a plant or plant part that has not undergone treatment with 
polynucleotide and a transfer agent. Such control plants or 
plant parts would include, but are not limited to, untreated or 
mock treated plants and plant parts. 
0042. As used herein, the phrase “wherein said plant does 
not comprise a transgene' refers to a plant that lacks either a 
DNA molecule comprising a promoter that is operably linked 
to a polynucleotide or a recombinant viral vector. 
0043. As used herein, the phrase “suppressing expression' 
or 'suppression', when used in the context of a gene, refers 
any measurable decrease in the amount and/or activity of a 
product encoded by the gene. Thus, expression of a gene can 
be suppressed when there is a reduction in levels of a tran 
Script from the gene, a reduction in levels of a protein encoded 
by the gene, a reduction in the activity of the transcript from 
the gene, a reduction in the activity of a protein encoded by 
the gene, any one of the preceding conditions, or any combi 
nation of the preceding conditions. In this context, the activity 
of a transcript includes, but is not limited to, its ability to be 
translated into a protein and/or to exert any RNA-mediated 
biologic or biochemical effect. In this context, the activity of 
a protein includes, but is not limited to, its ability to exert any 
protein-mediated biologic or biochemical effect. In certain 
embodiments, a Suppression of gene expression in a plant or 
plant part can be determined in a comparison of gene product 
levels or activities in a treated plant to a control plant or plant 
part that has not been treated with a composition comprising 
a polynucleotide and a transfer agent. When used in this 
context, a control plant or plant partis a plant or plant part that 
has not undergone treatment with polynucleotide and a trans 
feragent. Such control plants or plant parts would include, but 
are not limited to, untreated or mock treated plants and plant 
parts. 
0044 As used herein, the term “transcript corresponds to 
any RNA that is produced from a gene by the process of 
transcription. A transcript of a gene can thus comprise a 
primary transcription product which can contain introns or 
can comprise a mature RNA that lacks introns. 
0045. As used herein, the term “liquid” refers to both 
homogeneous mixtures such as Solutions and non-homoge 
neous mixtures such as Suspensions, colloids, micelles, and 
emulsions. 

II. Overview 

0046 Provided herein are certain methods and polynucle 
otide compositions that can be applied to living plant cells/ 
tissues to Suppress expression of target genes and that provide 
improved fungal disease resistance and/or nematode resis 
tance to a crop plant. Also provided herein are plants and plant 
parts exhibiting fungal disease resistance and/or nematode 
resistance as well as processed products of Such plants or 
plant parts. The compositions may be topically applied to the 
Surface of a plant, such as to the Surface of a leaf, and include 
a transfer agent. Aspects of the method can be applied to 
various crops, for example, including but not limited to: i) row 
crop plants including, but are not limited to, corn, barley, 
Sorghum, soybean, cotton, canola, Sugar beet, alfalfa, Sugar 
cane, rice, and wheat; ii) Vegetable plants including, but not 
limited to, tomato, potato, Sweet pepper, hot pepper, melon, 
watermelon, cucumber, eggplant, cauliflower, broccoli, let 
tuce, spinach, onion, peas, carrots, Sweet corn, Chinese cab 
bage, leek, fennel, pumpkin, squash or gourd, radish, Brus 
sels sprouts, tomatillo, garden beans, dry beans, or okra; iii) 
culinary plants including, but not limited to, basil, parsley, 
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coffee, or tea; iv) fruit plants including but not limited to 
apple, pear, cherry, peach, plum, apricot, banana, plantain, 
table grape, wine grape, citrus, avocado, mango, or berry; V) 
a tree grown for ornamental or commercial use, including, but 
not limited to, a fruit or nut tree; or, vi) an ornamental plant 
(e.g., an ornamental flowering plant or shrub or turfgrass). 
The methods and compositions provided herein can also be 
applied to plants produced by a cutting, cloning, or grafting 
process (i.e., a plant not grown from a seed) that include fruit 
trees and plants. Fruit trees produced by Such processes 
include, but are not limited to, citrus and apple trees. Plants 
produced by Such processes include, but are not limited to, 
avocados, tomatoes, eggplant, cucumber, melons, watermel 
ons, and grapes as well as various ornamental plants. 
0047. Without being bound by theory, the compositions 
and methods as described herein are believed to operate 
through one or more of the several natural cellular pathways 
involved in RNA-mediated gene Suppression as generally 
described in Brodersen and Voinnet (2006), Trends Genetics, 
22:268-280; Tomari and Zamore (2005) Genes & Dev, 
19:517-529; Vaucheret (2006) Genes Dev, 20:759-771; 
Meins et al. (2005) Annu. Rev. Cell Dev. Biol., 21:297-318; 
and Jones-Rhoades et al. (2006) Annu. Rev. Plant Biol., 
57:19-53. RNA-mediated gene suppression generally 
involves a double-stranded RNA (dsRNA) intermediate that 
is formed intra-molecularly within a single RNA molecule or 
inter-molecularly between two RNA molecules. This longer 
dsRNA intermediate is processed by a ribonuclease of the 
RNAase III family (Dicer or Dicer-like ribonuclease) to one 
or more shorter double-stranded RNAs, one strandof which is 
incorporated into the RNA-induced silencing complex 
(“RISC). For example, the siRNA pathway involves the 
cleavage of a longer double-stranded RNA intermediate to 
small interfering RNAs (“siRNAs). The size of siRNAs is 
believed to range from about 19 to about 25 base pairs, but the 
most common classes of siRNAS in plants include those 
containing 21 to 24 base pairs (See, Hamilton et al. (2002) 
EMBO.J., 21:4671-4679). 

Polynucleotides 

0048. As used herein, “polynucleotide' refers to a DNA or 
RNA molecule containing multiple nucleotides and generally 
refers both to “oligonucleotides” (a polynucleotide molecule 
of 18-25 nucleotides in length) and longer polynucleotides of 
26 or more nucleotides. Embodiments include compositions 
including oligonucleotides having a length of 18-25 nucle 
otides (18-mers, 19-mers, 20-mers, 21-mers, 22-mers, 
23-mers, 24-mers, or 25-mers), or medium-length polynucle 
otides having a length of 26 or more nucleotides (polynucle 
otides of 26, 27, 28, 29, 30, 31, 32, 33, 34,35, 36, 37,38, 39, 
40, 41,42, 43,44, 45,46,47, 48,49, 50, 51, 52,53,54, 55,56, 
57, 58, 59, 60, about 65, about 70, about 75, about 80, about 
85, about 90, about 95, about 100, about 110, about 120, about 
130, about 140, about 150, about 160, about 170, about 180, 
about 190, about 200, about 210, about 220, about 230, about 
240, about 250, about 260, about 270, about 280, about 290, 
or about 300 nucleotides), or long polynucleotides having a 
length greater than about 300 nucleotides (e.g., polynucle 
otides of between about 300 to about 400 nucleotides, 
between about 400 to about 500 nucleotides, between about 
500 to about 600 nucleotides, between about 600 to about 700 
nucleotides, between about 700 to about 800 nucleotides, 
between about 800 to about 900 nucleotides, between about 
900 to about 1000 nucleotides, between about 300 to about 
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500 nucleotides, between about 300 to about 600 nucleotides, 
between about 300 to about 700 nucleotides, between about 
300 to about 800 nucleotides, between about 300 to about 900 
nucleotides, or about 1000 nucleotides in length, or even 
greater than about 1000 nucleotides in length, for example up 
to the entire length of a target gene including coding or 
non-coding or both coding and non-coding portions of the 
target gene). Where a polynucleotide is double-stranded, its 
length can be similarly described in terms of base pairs. 
0049 Polynucleotide compositions used in the various 
embodiments include compositions including oligonucle 
otides, polynucleotides, or a mixture of both, including: RNA 
or DNA or RNA/DNA hybrids or chemically modified oligo 
nucleotides or polynucleotides or a mixture thereof. In certain 
embodiments, the polynucleotide may be a combination of 
ribonucleotides and deoxyribonucleotides, for example, Syn 
thetic polynucleotides consisting mainly of ribonucleotides 
but with one or more terminal deoxyribonucleotides or syn 
thetic polynucleotides consisting mainly of deoxyribonucle 
otides but with one or more terminal dideoxyribonucleotides. 
In certain embodiments, the polynucleotide includes non 
canonical nucleotides such as inosine, thiouridine, or 
pseudouridine. In certain embodiments, the polynucleotide 
includes chemically modified nucleotides. Examples of 
chemically modified oligonucleotides or polynucleotides are 
well known in the art; see, for example, U.S. Patent Publica 
tion 2011/0171287, U.S. Patent Publication 2011/0171176, 
U.S. Patent Publication 2011/0152353, U.S. Patent Publica 
tion 2011/0152346, and U.S. Patent Publication 2011/ 
0.160082, which are herein incorporated by reference. Illus 
trative examples include, but are not limited to, the naturally 
occurring phosphodiester backbone of an oligonucleotide or 
polynucleotide which can be partially or completely modified 
with phosphorothioate, phosphorodithioate, or methylphos 
phonate internucleotide linkage modifications, modified 
nucleoside bases or modified Sugars can be used in oligo 
nucleotide or polynucleotide synthesis, and oligonucleotides 
or polynucleotides can be labeled with a fluorescent moiety 
(e.g., fluorescein or rhodamine) or other label (e.g., biotin). 
0050 Polynucleotides can be single- or double-stranded 
RNA, single- or double-stranded DNA, double-stranded 
DNA/RNA hybrids, and modified analogues thereof. In cer 
tain embodiments, the polynucleotides that provide single 
stranded RNA in the plant cell may be: (a) a single-stranded 
RNA molecule (ssRNA), (b) a single-stranded RNA mol 
ecule that self-hybridizes to form a double-stranded RNA 
molecule, (c) a double-stranded RNA molecule (dsRNA), (d) 
a single-stranded DNA molecule (ssDNA), (e) a single 
stranded DNA molecule that self-hybridizes to form a 
double-stranded DNA molecule, (f) a single-stranded DNA 
molecule including a modified Pol III gene that is transcribed 
to an RNA molecule, (g) a double-stranded DNA molecule 
(dsDNA), (h) a double-stranded DNA molecule including a 
modified Pol III gene that is transcribed to an RNA molecule, 
and (i) a double-stranded, hybridized RNA/DNA molecule, 
or combinations thereof. In certain embodiments, these poly 
nucleotides can comprise both ribonucleic acid residues and 
deoxyribonucleic acid residues. In certain embodiments, 
these polynucleotides include chemically modified nucle 
otides or non-canonical nucleotides. In certain embodiments 
of the methods, the polynucleotides include double-stranded 
DNA formed by intramolecular hybridization, double 
stranded DNA formed by intermolecular hybridization, 
double-stranded RNA formed by intramolecular hybridiza 
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tion, or double-stranded RNA formed by intermolecular 
hybridization. In certain embodiments where the polynucle 
otide is a dsRNA, the anti-sense strand will comprise at least 
18 nucleotides that are essentially complementary to the tar 
get gene. In certain embodiments the polynucleotides include 
single-stranded DNA or single-stranded RNA that self-hy 
bridizes to form a hairpin structure having an at least partially 
double-stranded structure including at least one segment that 
will hybridize to RNA transcribed from the gene targeted for 
Suppression. Not intending to be bound by any mechanism, it 
is believed that such polynucleotides are or will produce 
single-stranded RNA with at least one segment that will 
hybridize to RNA transcribed from the gene targeted for 
Suppression. In certain embodiments, the polynucleotides 
can be operably linked to a promoter generally a promoter 
functional in a plant, for example, a pol II promoter, a pol III 
promoter, a pol IV promoter, or a pol V promoter. 
0051. In some embodiments, the polynucleotide mol 
ecules are designed to modulate expression by inducing regu 
lation or Suppression of an endogenous gene in a plant and are 
designed to have a nucleotide sequence essentially identical 
or essentially complementary to the nucleotide sequence of 
an endogenous gene of a plant or to the sequence of RNA 
transcribed from an endogenous gene of a plant, which can be 
coding sequence or non-coding sequence. These effective 
polynucleotide molecules that modulate expression are 
referred to herein as “a trigger, or triggers’. By “essentially 
identical' or “essentially complementary' it is meant that the 
trigger polynucleotides (or at least one strand of a double 
stranded polynucleotide) have sufficient identity or comple 
mentarity to the endogenous gene or to the RNA transcribed 
from the endogenous gene (e.g. the transcript) to suppress 
expression of the endogenous gene (e.g. to effect a reduction 
in levels or activity of the gene transcript and/or encoded 
protein). Polynucleotides of the methods and compositions 
provided herein need not have 100 percent identity to a 
complementarity to the endogenous gene or to the RNA tran 
scribed from the endogenous gene (i.e. the transcript) to Sup 
press expression of the endogenous gene (i.e. to effect a 
reduction in levels or activity of the gene transcript or 
encoded protein). Thus, in certain embodiments, the poly 
nucleotide or a portion thereof is designed to be essentially 
identical to, or essentially complementary to, a sequence of at 
least 18 or 19 contiguous nucleotides in either the target gene 
or messenger RNA transcribed from the target gene (e.g. the 
transcript). In certain embodiments, an “essentially identical 
polynucleotide has 100 percent sequence identity or at least 
about 83, 84, 85, 86, 87, 88, 89,90,91, 92,93, 94, 95, 96.97, 
98, or 99 percent sequence identity when compared to the 
sequence of 18 or more contiguous nucleotides in either the 
endogenous target gene or to an RNA transcribed from the 
target gene (e.g. the transcript). In certain embodiments, an 
“essentially complementary' polynucleotide has 100 percent 
sequence complementarity or at least about 83, 84.85, 86,87. 
88, 89,90, 91, 92, 93, 94, 95, 96, 97, 98, or 99 percent 
sequence complementarity when compared to the sequence 
of 18 or more contiguous nucleotides in either the target gene 
or RNA transcribed from the target gene. 
0052. In certain embodiments, polynucleotides used in the 
methods and compositions provided herein can be essentially 
identical or essentially complementary to any of i) conserved 
regions of DND1 genes of both monocot and dicot plants; ii) 
conserved regions of DND1 genes of monocot plants; or iii) 
conserved regions of DND1 genes of dicot plants. Such poly 
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nucleotides that are essentially identical or essentially 
complementary to such conserved regions can be used to 
improve fungal disease resistance and/or nematode disease 
resistance by Suppressing expression of DND1 genes in any 
of i) both dicot and monocot plants, including, but not limited 
to, maize, barley, wheat, Sorghum, rice, cucumber, pea, Medi 
cago sp., soybean, pepper, tomato, lettuce, cotton, melon, and 
grape; ii) monocot plants, including, but not limited to, maize, 
barley, wheat, Sorghum, and rice, and; or iii) dicot plants, 
including, but not limited to, cucumber, pea, Medicago sp., 
Soybean, pepper, tomato, lettuce, cotton, melon, and grape. 
0053 Polynucleotides containing mismatches to the tar 
get gene or transcript canthus be used in certain embodiments 
of the compositions and methods provided herein. In certain 
embodiments, a polynucleotide can comprise at least 19 con 
tiguous nucleotides that are essentially identical or essentially 
complementary to said gene or said transcript or comprises at 
least 19 contiguous nucleotides that are essentially identical 
or essentially complementary to the target gene or target gene 
transcript. In certain embodiments, a polynucleotide of 19 
continuous nucleotides that is essentially identical or essen 
tially complementary to the endogenous target gene or to 
RNA transcribed from the target gene (e.g. the transcript) can 
have 1 or 2 mismatches to the target gene or transcript. In 
certain embodiments, a polynucleotide of 20 or more nucle 
otides that contains a contiguous 19 nucleotide span of iden 
tity or complementarity to the endogenous target gene or to an 
RNA transcribed from the target gene can have 1 or 2 mis 
matches to the target gene or transcript. In certain embodi 
ments, a polynucleotide of 21 continuous nucleotides that is 
essentially identical or essentially complementary to the 
endogenous target gene or to RNA transcribed from the target 
gene (e.g. the transcript) can have 1, 2, or 3 mismatches to the 
target gene or transcript. In certain embodiments, a poly 
nucleotide of 22 or more nucleotides that contains a contigu 
ous 21 nucleotide span of identity or complementarity to the 
endogenous target gene or to an RNA transcribed from the 
target gene can have 1, 2, or 3 mismatches to the target gene 
or transcript. In designing polynucleotides with mismatches 
to an endogenous target gene or to an RNA transcribed from 
the target gene, mismatches of certain types and at certain 
positions that are more likely to be tolerated can be used. In 
certain exemplary embodiments, mismatches formed 
between adenine and cytosine or guanosine and uracil resi 
dues are used as described by Du et al. Nucleic Acids 
Research, 2005, Vol. 33, No. 5 1671-1677. In certain exem 
plary embodiments, mismatches in 19 base pair overlap 
regions can be at the low tolerance positions 5, 7, 8 or 11 
(from the 5' end of a 19 nucleotide target) with well tolerated 
nucleotide mismatch residues, at medium tolerance positions 
3, 4, and 12-17, and/or at the high tolerance nucleotide posi 
tions at either end of the region of complementarity (i.e. 
positions 1, 2, 18, and 19) as described by Du et al. Nucleic 
Acids Research, 2005, Vol. 33, No. 5 1671-1677. It is further 
anticipated that tolerated mismatches can be empirically 
determined in assays where the polynucleotide is applied to 
the plants via the methods provided herein and the treated 
plants assayed for suppression of DND1 expression or 
appearance of fungal disease resistance and/or nematode 
resistance. 

0054. In certain embodiments, polynucleotide molecules 
are designed to have 100 percent sequence identity with or 
complementarity to one allele or one family member of a 
given target gene coding or non-coding sequence of a DND1 
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target gene. In other embodiments, the polynucleotide mol 
ecules are designed to have 100 percent sequence identity 
with or complementarity to multiple alleles or family mem 
bers of a given DND1 target gene. In certain embodiments, 
the polynucleotide can thus comprise at least 18 contiguous 
nucleotides that are identical or complementary to SEQ ID 
NO: 1-33. In certain embodiments, the polynucleotide com 
prises at least 18 contiguous nucleotides that are essentially 
identical or essentially complementary to SEQID NO: 1-33. 
In certain embodiments, the polynucleotide comprises at 
least 18 contiguous nucleotides that are identical or comple 
mentary to SEQID NO: 64-67. In certain embodiments, the 
polynucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complementary to 
SEQID NO: 64-67. 
0055. In certain embodiments, polynucleotide composi 
tions and methods provided herein typically effect regulation 
or modulation (e.g., Suppression) of gene expression during a 
period during the life of the treated plant of at least 1 week or 
longer and typically in Systemic fashion. For instance, within 
days of treating a plant leaf with a polynucleotide composi 
tion as described herein, primary and transitive siRNAs can 
be detected in other leaves lateral to and above the treated leaf 
and in apical tissue. In certain embodiments, methods of 
systemically suppressing expression of a gene in a plant, the 
methods comprising treating said plant with a composition 
comprising at least one polynucleotide and a transfer agent, 
wherein said polynucleotide comprises at least 18 or at least 
19 contiguous nucleotides that are essentially identical or 
essentially complementary to a gene or a transcript encoding 
a DND1 gene of the plant are provided, whereby expression 
of the gene in said plant or progeny thereof is systemically 
Suppressed in comparison to a control plant that has not been 
treated with the composition. 
0056 Compositions used to Suppress a target gene can 
comprise one or more polynucleotides that are essentially 
identical or essentially complementary to multiple genes, or 
to multiple segments of one or more genes. In certain embodi 
ments, compositions used to suppress a target gene can com 
prise one or more polynucleotides that are essentially identi 
cal or essentially complementary to multiple consecutive 
segments of a target gene, multiple non-consecutive segments 
of a target gene, multiple alleles of a target gene, or multiple 
target genes from one or more species. 
0057. In certain embodiments, the polynucleotide 
includes two or more copies of a nucleotide sequence (of 18 
or more nucleotides) where the copies are arranged in tandem 
fashion. In another embodiment, the polynucleotide includes 
two or more copies of a nucleotide sequence (of 18 or more 
nucleotides) where the copies are arranged in inverted repeat 
fashion (forming an at least partially self-complementary 
Strand). The polynucleotide can include both tandem and 
inverted-repeat copies. Whether arranged in tandem or 
inverted repeat fashion, each copy can be directly contiguous 
to the next, or pairs of copies can be separated by an optional 
spacer of one or more nucleotides. The optional spacer can be 
unrelated sequence (i.e., not essentially identical to or essen 
tially complementary to the copies, nor essentially identical 
to, or essentially complementary to, a sequence of 18 or more 
contiguous nucleotides of the endogenous target gene or 
RNA transcribed from the endogenous target gene). Alterna 
tively the optional spacer can include sequence that is 
complementary to a segment of the endogenous target gene 
adjacent to the segment that is targeted by the copies. In 
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certain embodiments, the polynucleotide includes two copies 
of a nucleotide sequence of between about 20 to about 30 
nucleotides, where the two copies are separated by a spacer 
no longer than the length of the nucleotide sequence. 

Tiling 

0058 Polynucleotide trigger molecules can be identified 
by “tiling gene targets in random length fragments, e.g. 
200-300 polynucleotides in length, with partially overlapping 
regions, e.g. 25 or so nucleotide overlapping regions along the 
length of the target gene. Multiple gene target sequences can 
be aligned and polynucleotide sequence regions with homol 
ogy in common are identified as potential trigger molecules 
for multiple targets. Multiple target sequences can be aligned 
and sequence regions with poor homology are identified as 
potential trigger molecules for selectively distinguishing tar 
gets. To selectively Suppress a single gene, trigger sequences 
may be chosen from regions that are unique to the target gene 
either from the transcribed region or the non-coding regions, 
e.g., promoter regions, 3' untranslated regions, introns and the 
like. 
0059 Polynucleotides fragments are designed along the 
length of the full length coding and untranslated regions of a 
DND1 gene or family member as contiguous overlapping 
fragments of 200-300 polynucleotides in length or fragment 
lengths representing a percentage of the target gene. These 
fragments are applied topically (as sense oranti-sense SSDNA 
or ssRNA, dsRNA, or dsDNA) to determine the relative effec 
tiveness in providing the yield/quality phenotype. Fragments 
providing the desired activity may be further subdivided into 
50-60 polynucleotide fragments which are evaluated for pro 
viding the yield/quality phenotype. The 50-60 base fragments 
with the desired activity may then be further subdivided into 
19-30 base fragments which are evaluated for providing the 
yield/quality phenotype. Once relative effectiveness is deter 
mined, the fragments are utilized singly, or in combination in 
one or more pools to determine effective trigger composition 
or mixture of trigger polynucleotides for providing the yield/ 
quality phenotype. 
0060 Coding and/or non-coding sequences of gene fami 

lies in the crop of interest are aligned and 200-300 polynucle 
otide fragments from the least homologous regions amongst 
the aligned sequences are evaluated using topically applied 
polynucleotides (as sense or anti-sense ssDNA or ssRNA, 
dsRNA, or dsDNA) to determine their relative effectiveness 
in providing the yield/quality phenotype. The effective seg 
ments are further subdivided into 50-60 polynucleotide frag 
ments, prioritized by least homology, and reevaluated using 
topically applied polynucleotides. The effective 50-60 poly 
nucleotide fragments are subdivided into 19-30 polynucle 
otide fragments, prioritized by least homology, and again 
evaluated for induction of the yield/quality phenotype. Once 
relative effectiveness is determined, the fragments are uti 
lized singly, or again evaluated in combination with one or 
more other fragments to determine the trigger composition or 
mixture of trigger polynucleotides for providing the yield/ 
quality phenotype. 
0061 Coding and/or non-coding sequences of gene fami 

lies in the crop of interest are aligned and 200-300 polynucle 
otide fragments from the most homologous regions amongst 
the aligned sequences are evaluated using topically applied 
polynucleotides (as sense or anti-sense ssDNA or ssRNA, 
dsRNA, or dsDNA) to determine their relative effectiveness 
in inducing the yield/quality phenotype. The effective seg 
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ments are subdivided into 50-60 polynucleotide fragments, 
prioritized by most homology, and reevaluated using topi 
cally applied polynucleotides. The effective 50-60 polynucle 
otide fragments are subdivided into 19-30 polynucleotide 
fragments, prioritized by most homology, and again evalu 
ated for induction of the yield/quality phenotype. Once rela 
tive effectiveness is determined, the fragments may be uti 
lized singly, or in combination with one or more other 
fragments to determine the trigger composition or mixture of 
trigger polynucleotides for providing the yield/quality phe 
notype. 
0062 Also, provided herein are methods for identifying a 
preferred polynucleotide for improving fungal disease and/or 
nematode resistance inaplant. Populations of candidate poly 
nucleotides that are essentially identical or essentially 
complementary to a DND1 gene or transcript of the gene can 
be generated by a variety of approaches, including but not 
limited to, any of the tiling, least homology, or most homol 
ogy approaches provided herein. Such populations of poly 
nucleotides can also be generated or obtained from any of the 
polynucleotides or genes provided herewith in SEQID NO: 
1-59. Such populations of polynucleotides can also be gen 
erated or obtained from any of the polynucleotides provided 
herewith in SEQ ID NO: 64-67. Such populations of poly 
nucleotides can also be generated or obtained from any genes 
that are orthologous to the genes provided herewith in SEQ 
ID NO: 1-33. Such populations of polynucleotides can also be 
generated or obtained from any genes that encode ortholo 
gous proteins. Such polynucleotides can be topically applied 
to a surface of plants in a composition comprising at least one 
polynucleotide from said population and a transfer agent to 
obtain treated plants. Treated plants that exhibit suppression 
of the DND1 gene and/or exhibit an improvement fungal 
disease and/or nematode resistance are identified, thus iden 
tifying a preferred polynucleotide that improves improving 
fungal disease and/or nematode resistance in a plant. Sup 
pression of the gene can be determined by any assay for the 
levels and for activity of a gene product (i.e. transcript or 
protein). Suitable assays for transcripts include, but are not 
limited to, semi-quantitative or quantitative reverse tran 
scriptase PCRR (qRT-PCR) assays. Suitable assays for pro 
teins include, but are not limited to, semi-quantitative or 
quantitative immunoassays, biochemical activity assays, or 
biological activity assays. In certain embodiments, the poly 
nucleotides can be applied alone. In other embodiments, the 
polynucleotides can be applied in pools of multiple poly 
nucleotides. When a pool of polynucleotides provides for 
suppression of the DND1 gene and/or an improvement in 
fungal disease resistance and/or nematode disease resistance 
are identified, the pool can be de-replicated and retested as 
necessary or desired to identify one or more preferred poly 
nucleotide(s) that improves fungal disease resistance and/or 
nematode disease resistance in a plant. 
0063 Methods of making polynucleotides are well known 
in the art. Such methods of making polynucleotides can 
include in vivo biosynthesis, in vitro enzymatic synthesis, or 
chemical synthesis. In certain embodiments, RNA molecules 
can be made by either in vivo or in vitro synthesis from DNA 
templates where a suitable promoter is operably linked to the 
polynucleotide and a suitable DNA-dependent RNA poly 
merase is provided. DNA-dependent RNA polymerases 
include, but are not limited to, E. coli or other bacterial RNA 
polymerases as well as the bacteriophage RNA polymerases 
such as the T7, T3, and SP6 RNA polymerases. Commercial 
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preparation of oligonucleotides often provides two deoxyri 
bonucleotides on the 3' end of the sense strand. Long poly 
nucleotide molecules can be synthesized from commercially 
available kits, for example, kits from Applied Biosystems/ 
Ambion (Austin, Tex.) have DNA ligated on the 5' end that 
encodes a bacteriophage T7 polymerase promoter that makes 
RNA strands that can be assembled into a dsRNA. Alterna 
tively, dsRNA molecules can be produced from expression 
cassettes in bacterial cells that have regulated or deficient 
RNase III enzyme activity. Long polynucleotide molecules 
can also be assembled from multiple RNA or DNA frag 
ments. In some embodiments design parameters such as Rey 
nolds score (Reynolds et al. Nature Biotechnology 22, 326 
330 (2004) and Tuschl rules (Pei and Tuschl, Nature Methods 
3(9): 670-676, 2006) are known in the art and are used in 
selecting polynucleotide sequences effective in gene silenc 
ing. In some embodiments random design or empirical selec 
tion of polynucleotide sequences is used in selecting poly 
nucleotide sequences effective in gene silencing. In some 
embodiments the sequence of a polynucleotide is screened 
against the genomic DNA of the intended plant to minimize 
unintentional silencing of other genes. 
0064. While there is no upper limit on the concentrations 
and dosages of polynucleotide molecules that can be useful in 
the methods and compositions provided herein, lower effec 
tive concentrations and dosages will generally be sought for 
efficiency. The concentrations can be adjusted in consider 
ation of the volume of spray or treatment applied to plant 
leaves or other plant part Surfaces, such as flower petals, 
stems, tubers, fruit, anthers, pollen, leaves, roots, or seeds. In 
one embodiment, a useful treatment for herbaceous plants 
using 25-mer polynucleotide molecules is about 1 nanomole 
(nmol) of polynucleotide molecules per plant, for example, 
from about 0.05 to 1 nmol polynucleotides per plant. Other 
embodiments for herbaceous plants include useful ranges of 
about 0.05 to about 100 nmol, or about 0.1 to about 20 nmol, 
or about 1 nmol to about 10 nmol of polynucleotides per 
plant. In certain embodiments, about 40 to about 50 nmol of 
a ssDNA polynucleotide are applied. In certain embodiments, 
about 0.5 nmol to about 2 nmol of a dsRNA is applied. In 
certain embodiments, a composition containing about 0.5 to 
about 2.0 mg/mL, or about 0.14 mg/mL of dsRNA or ssDNA 
(21-mer) is applied. In certain embodiments, a composition 
of about 0.5 to about 1.5 mg/mL of a long dsRNA polynucle 
otide (i.e. about 50 to about 200 or more nucleotides) is 
applied. In certain embodiments, about 1 nmol to about 5 
nmol of a dsRNA is applied to a plant. In certain embodi 
ments, the polynucleotide composition as topically applied to 
the plant contains the at least one polynucleotide at a concen 
tration of about 0.01 to about 10 milligrams per milliliter, or 
about 0.05 to about 2 milligrams per milliliter, or about 0.1 to 
about 2 milligrams per milliliter. In certain embodiments, a 
composition of about 0.5 to about 1.5 mg/mL of a long 
dsRNA polynucleotide (i.e. about 50 to about 200 or more 
nucleotides) is applied. Very large plants, trees, or vines may 
require correspondingly larger amounts of polynucleotides. 
When using long dsRNA molecules that can be processed 
into multiple oligonucleotides, lower concentrations can be 
used. To illustrate certain embodiments, the factor 1x, when 
applied to oligonucleotide molecules is arbitrarily used to 
denote a treatment of 0.8 nmol of polynucleotide molecule 
per plant; 10x. 8 nmol of polynucleotide molecule per plant; 
and 100x, 80 nmol of polynucleotide molecule per plant. 
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0065. The polynucleotide compositions as described 
herein are useful in compositions, such as liquids that com 
prise polynucleotide molecules, alone or in combination with 
other components either in the same liquid or in separately 
applied liquids that provide a transfer agent. As used herein, 
a transfer agent is an agent that, when combined with a 
polynucleotide in a composition that is topically applied to a 
target plant Surface, enables the polynucleotide to enter a 
plant cell. In certain embodiments, a transfer agent is an agent 
that conditions the Surface of plant tissue, e.g., seeds, leaves, 
stems, roots, flowers, or fruits, to permeation by the poly 
nucleotide molecules into plant cells. The transfer of poly 
nucleotides into plant cells can be facilitated by the prior or 
contemporaneous application of a polynucleotide-transfer 
ring agent to the plant tissue. In some embodiments the trans 
ferring agent is applied Subsequent to the application of the 
polynucleotide composition. The polynucleotide transfer 
agent enables a pathway for polynucleotides through cuticle 
wax barriers, stomata and/or cell wall or membrane barriers 
into plant cells. Suitable transfer agents to facilitate transfer 
of the polynucleotide into a plant cell include agents that 
increase permeability of the exterior of the plant or that 
increase permeability of plant cells to oligonucleotides or 
polynucleotides. Such agents to facilitate transfer of the com 
position into a plant cell include a chemical agent, or a physi 
cal agent, or combinations thereof. Chemical agents for con 
ditioning or transfer include (a) Surfactants, (b) an organic 
Solvent oran aqueous solution oraqueous mixtures of organic 
solvents, (c) oxidizing agents, (d) acids, (e) bases, (f) oils, (g) 
enzymes, or combinations thereof. Embodiments of the 
method can optionally include an incubation step, a neutral 
ization step (e.g., to neutralize an acid, base, or oxidizing 
agent, or to inactivate an enzyme), a rinsing step, or combi 
nations thereof. Embodiments of agents or treatments for 
conditioning of a plant to permeation by polynucleotides 
include emulsions, reverse emulsions, liposomes, and other 
micellar-like compositions. Embodiments of agents or treat 
ments for conditioning of a plant to permeation by polynucle 
otides include counter-ions or other molecules that are known 
to associate with nucleic acid molecules, e.g., inorganic 
ammonium ions, alkyl ammonium ions, lithium ions, 
polyamines such as spermine, spermidine, or putrescine, and 
other cations. Organic solvents useful in conditioning a plant 
to permeation by polynucleotides include DMSO, DMF, 
pyridine, N-pyrrolidine, hexamethylphosphoramide, aceto 
nitrile, dioxane, polypropylene glycol, other solvents mis 
cible with water or that will dissolve phosphonucleotides in 
non-aqueous systems (such as is used in synthetic reactions). 
Naturally derived or synthetic oils with or without surfactants 
or emulsifiers can be used, e.g., plant-sourced oils, crop oils 
(such as those listed in the 9" Compendium of Herbicide 
Adjuvants, publicly available on the worldwide web (inter 
net) at herbicide.adjuvants.com can be used, e.g., paraffinic 
oils, polyol fatty acid esters, or oils with short-chain mol 
ecules modified with amides or polyamines such as polyeth 
yleneimine or N-pyrrolidine. Transfer agents include, but are 
not limited to, organosilicone preparations. 
0066. In certain embodiments, an organosilicone prepara 
tion that is commercially available as Silwet(RL-77 surfactant 
having CAS Number 27306-78-1 and EPA Number: CAL. 
REGNO. 5905-50073-AA, and currently available from 
Momentive Performance Materials, Albany, N.Y. can be used 
to prepare a polynucleotide composition. In certain embodi 
ments where a Silwet L-77 organosilicone preparation is used 
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as a pre-spray treatment of plant leaves or other plant Sur 
faces, freshly made concentrations in the range of about 0.015 
to about 2 percent by weight (wt percent) (e.g., about 0.01, 
0.015, 0.02, 0.025, 0.03, 0.035, 0.04, 0.045, 0.05, 0.055, 0.06, 
0.065, 0.07, 0.075, 0.08, 0.085, 0.09, 0.095, 0.1, 0.2,0.3, 0.4, 
0.5,0.6,0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 
1.9, 2.0, 2.1, 2.2, 2.3, 2.5 wt percent) are efficacious in pre 
paring a leaf or other plant Surface for transfer of polynucle 
otide molecules into plant cells from a topical application on 
the Surface. In certain embodiments of the methods and com 
positions provided herein, a composition that comprises a 
polynucleotide molecule and an organosilicone preparation 
comprising Silwet L-77 in the range of about 0.015 to about 
2 percent by weight (wt percent) (e.g., about 0.01, 0.015, 
0.02, 0.025, 0.03, 0.035, 0.04, 0.045, 0.05, 0.055, 0.06, 0.065, 
0.07, 0.075, 0.08, 0.085, 0.09, 0.095, 0.1, 0.2,0.3, 0.4,0.5, 
0.6,0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 
2.0.2.1.2.2.2.3, 2.5 wt percent) is used or provided. In certain 
embodiments of the methods and compositions provided 
herein, a composition that comprises a polynucleotide mol 
ecule and an organosilicone preparation comprising Silwet 
L-77 in the range of about 0.3 to about 1 percent by weight (wt 
percent) or about 0.5 to about 1% by weight (wt percent) is 
used or provided. 
0067. In certain embodiments, any of the commercially 
available organosilicone preparations provided in the follow 
ing Table 1 can be used as transfer agents in a polynucleotide 
composition. In certain embodiments where an organosili 
cone preparation of Table 1 is used as a pre-spray treatment of 
plant leaves or other surfaces, freshly made concentrations in 
the range of about 0.015 to about 2 percent by weight (wt 
percent) (e.g., about 0.01, 0.015, 0.02, 0.025, 0.03, 0.035, 
0.04, 0.045, 0.05, 0.055, 0.06, 0.065, 0.07, 0.075, 0.08, 0.085, 
0.09, 0.095, 0.1, 0.2,0.3, 0.4,0.5,0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 
1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, 2.3, 2.5 wt 
percent) are efficacious in preparing a leaf or other plant 
surface for transfer of polynucleotide molecules into plant 
cells from a topical application on the Surface. In certain 
embodiments of the methods and compositions provided 
herein, a composition that comprises a polynucleotide mol 
ecule and an organosilicone preparation of Table 1 in the 
range of about 0.015 to about 2 percent by weight (wt percent) 
(e.g., about 0.01, 0.015, 0.02, 0.025, 0.03, 0.035, 0.04, 0.045, 
0.05, 0.055, 0.06, 0.065, 0.07, 0.075, 0.08, 0.085, 0.09, 0.095, 
0.1, 0.2,0.3, 0.4,0.5,0.6,0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 
1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1.2.2.2.3, 2.5 wt percent) is used 
or provided. 

TABLE 1. 

Exemplary organosilicone preparations 

Name CAS number Manufacturer' 

BREAK-THRU (R) S321 l8 Evonik Industries AG 
BREAK-THRU (R) S2OO 67674-67-3. Evonik Industries AG 
BREAK-THRU (R) OE 441 68937-55-3. Evonik Industries AG 
BREAK-THRU (R) S 278 27306-78-1 Evonik Goldschmidt 
BREAK-THRU (R) S 243 l8 Evonik Industries AG 
Silwet (R) L-77 27306-78-1 Momentive Performance 

Materials 
Silwet (R) HS 429 l8 Momentive Performance 

Materials 
Silwet (R) HS 312 l8 Momentive Performance 

Materials 
BREAK-THRU (R) S 233 
Siwet (R HS SO8 

134180-76-0 Evonik Industries AG 
Momentive Performance 
Materials 
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TABLE 1-continued 

Exemplary organosilicone preparations 

Name CAS number Manufacturer' 

Silwet (R) HS 604 Momentive Performance 
Materials 

Evonik Industries AG, Essen, Germany 
'Momentive Performance Materials, Albany, New York 

0068 Organosilicone preparations used in the methods 
and compositions provided herein can comprise one or more 
effective organosilicone compounds. As used herein, the 
phrase “effective organosilicone compound is used to 
describe any organosilicone compound that is found in an 
organosilicone preparation that enables a polynucleotide to 
enter a plant cell. In certain embodiments, an effective orga 
nosilicone compound can enable a polynucleotide to enter a 
plant cell in a manner permitting a polynucleotide mediated 
Suppression of a target gene expression in the plant cell. In 
general, effective organosilicone compounds include, but are 
not limited to, compounds that can comprise: i) a trisiloxane 
head group that is covalently linked to, ii) an alkyl linker 
including, but not limited to, an n-propyl linker, that is 
covalently linked to, iii) a poly glycol chain, that is covalently 
linked to, iv) a terminal group. Trisiloxane head groups of 
Such effective organosilicone compounds include, but are not 
limited to, heptamethyltrisiloxane. Alkyl linkers can include, 
but are not limited to, an n-propyl linker. Poly glycol chains 
include, but are not limited to, polyethylene glycol or 
polypropylene glycol. Poly glycol chains can comprise a 
mixture that provides an average chain length “n” of about 
“7.5”. In certain embodiments, the average chain length “n” 
can vary from about 5 to about 14. Terminal groups can 
include, but are not limited to, alkyl groups such as a methyl 
group. Effective organosilicone compounds are believed to 
include, but are not limited to, trisiloxane ethoxylate surfac 
tants or polyalkylene oxide modified heptamethyltrisiloxane. 

(Compound I: polyalkyleneoxide heptamethyltrisiloxane, average n = 7.5), 

One organosilicone compound believed to be ineffective 
comprises the formula: 

0069. In certain embodiments, an organosilicone prepara 
tion that comprises an organosilicone compound comprising 
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a trisiloxane head group is used in the methods and compo 
sitions provided herein. In certain embodiments, an organo 
silicone preparation that comprises an organosilicone com 
pound comprising a heptamethyltrisiloxane head group is 
used in the methods and compositions provided herein. In 
certain embodiments, an organosilicone composition that 
comprises Compound I is used in the methods and composi 
tions provided herein. In certain embodiments, an organosili 
cone composition that comprises Compound I is used in the 
methods and compositions provided herein. In certain 
embodiments of the methods and compositions provided 
herein, a composition that comprises a polynucleotide mol 
ecule and one or more effective organosilicone compound in 
the range of about 0.015 to about 2 percent by weight (wt 
percent) (e.g., about 0.01, 0.015, 0.02, 0.025, 0.03, 0.035, 
0.04, 0.045, 0.05, 0.055, 0.06, 0.065, 0.07, 0.075, 0.08, 0.085, 
0.09, 0.095, 0.1, 0.2,0.3, 0.4,0.5,0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 
1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, 2.3, 2.5 wt 
percent) is used or provided. 
0070. In certain embodiments, the polynucleotide compo 
sitions that comprise an organosilicone preparation can com 
prise a salt Such as ammonium chloride, tetrabutylphospho 
nium bromide, and/or ammonium sulfate. Ammonium 
chloride, tetrabutylphosphonium bromide, and/or ammo 
nium sulfate can be provided in the polynucleotide composi 
tion at a concentration of about 0.5% to about 5% (w/v). An 
ammonium chloride, tetrabutylphosphonium bromide, and/ 
or ammonium sulfate concentration of about 1% to about 3%, 
or about 2% (w/v) can also be used in the polynucleotide 
compositions that comprise an organosilicone preparation. In 
certain embodiments, the polynucleotide compositions can 
comprise an ammonium salt at a concentration greater or 
equal to 300 millimolar. In certain embodiments, the poly 
nucleotide compositions that comprise an organosilicone 
preparation can comprise ammonium sulfate at concentra 
tions from about 80 to about 1200 mM or about 150 mM to 
about 600 mM. 

0071. In certain embodiments, the polynucleotide compo 
sitions can also comprise a phosphate salt. Phosphate salts 
used in the compositions include, but are not limited to, 
calcium, magnesium, potassium, or sodium phosphate salts. 
In certain embodiments, the polynucleotide compositions can 
comprise a phosphate Salt at a concentration of at least about 
5 millimolar, at least about 10 millimolar, or at least about 20 
millimolar. In certain embodiments, the polynucleotide com 
positions will comprise a phosphate salt in a range of about 1 
mM to about 25 mM or in a range of about 5 mM to about 25 
mM. In certain embodiments, the polynucleotide composi 
tions can comprise Sodium phosphate at a concentration of at 
least about 5 millimolar, at least about 10 millimolar, or at 
least about 20 millimolar. In certain embodiments, the poly 
nucleotide compositions can comprise sodium phosphate at a 
concentration of about 5 millimolar, about 10 millimolar, or 
about 20 millimolar. In certain embodiments, the polynucle 
otide compositions will comprise a sodium phosphate salt in 
a range of about 10 mM to about 160 mM or in a range of 
about 20 mM to about 40 mM. In certain embodiments, the 
polynucleotide compositions can comprise a sodium phos 
phate buffer at a pH of about 6.8. 
0072. In certain embodiments, other useful transfer agents 
or adjuvants to transfer agents that can be used in polynucle 
otide compositions provided herein include Surfactants and/ 
or effective molecules contained therein. Surfactants and/or 
effective molecules contained therein include, but are not 
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limited to, sodium or lithium salts of fatty acids (such as 
tallow or tallowamines or phospholipids) and organosilicone 
Surfactants. In certain embodiments, the polynucleotide com 
positions that comprise a transfer agent are formulated with 
counter-ions or other molecules that are known to associate 
with nucleic acid molecules. Illustrative examples include, 
but are not limited to, tetraalkyl ammonium ions, trialkyl 
ammonium ions, Sulfonium ions, lithium ions, and 
polyamines such as spermine, spermidine, or putrescine. In 
certain embodiments, the polynucleotide compositions are 
formulated with a non-polynucleotide herbicide. Non-poly 
nucleotide herbicidal molecules include, but are not limited 
to, glyphosate, auxin-like benzoic acid herbicides including 
dicamba, chloramben and TBA, glufosinate, auxin-like her 
bicides including phenoxy carboxylic acid herbicide, pyri 
dine carboxylic acid herbicide, quinoline carboxylic acid her 
bicide, pyrimidine carboxylic acid herbicide, and benazolin 
ethyl herbicide, Sulfonylureas, imidazolinones, bromoxynil. 
delapon, cyclohezanedione, protoporphyrionogen oxidase 
inhibitors, and 4-hydroxyphenyl-pyruvate-dioxygenase 
inhibiting herbicides. 
0073. In certain embodiments, the polynucleotides used in 
the compositions that are essentially identical or essentially 
complementary to the DND1 target gene or transcript will 
comprise the predominant nucleic acid in the composition. 
Thus in certain embodiments, the polynucleotides that are 
essentially identical or essentially complementary to the tar 
get gene or transcript will comprise at least about 50%, 75%, 
95%, 98%, or 100% of the nucleic acids provided in the 
composition by either mass or molar concentration. However, 
in certain embodiments, the polynucleotides that are essen 
tially identical or essentially complementary to the target 
gene or transcript can comprise at least about 1% to about 
50%, about 10% to about 50%, about 20% to about 50%, or 
about 30% to about 50% of the nucleic acids provided in the 
composition by either mass or molar concentration. Also 
provided are compositions where the polynucleotides that are 
essentially identical or essentially complementary to the tar 
get gene or transcript can comprise at least about 1% to 100%, 
about 10% to 100%, about 20% to about 100%, about 30% to 
about 50%, or about 50% to a 100% of the nucleic acids 
provided in the composition by either mass or molar concen 
tration. 

0074 Polynucleotides comprising ssDNA, dsDNA, 
ssRNA, dsRNA, or RNA/DNA hybrids that are essentially 
identical or complementary to certain plant target genes or 
transcripts and that can be used in compositions containing 
transfer agents that include, but are not limited to, organosili 
cone preparations, to suppress those target genes when topi 
cally applied to plants are disclosed in co-assigned U.S. 
patent application Ser. No. 13/042,856. Various polynucle 
otide herbicidal molecules, compositions comprising those 
polynucleotide herbicidal molecules and transfer agents that 
include, but are not limited to, organosilicone preparations, 
and methods whereby herbicidal effects are obtained by the 
topical application of Such compositions to plants are also 
disclosed in co-assigned U.S. patent application Ser. No. 
13/042.856, and those polynucleotide herbicidal molecules, 
compositions, and methods are incorporated herein by refer 
ence in their entireties. Genes encoding proteins that can 
provide tolerance to an herbicide and/or that are targets of a 
herbicide are collectively referred to herein as “herbicide 
target genes'. Herbicide target genes include, but are not 
limited to, a 5-enolpyruvylshikimate-3-phosphate synthase 
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(EPSPS), a glyphosate oxidoreductase (GOX), a glyphosate 
decarboxylase, a glyphosate-N-acetyl transferase (GAT), a 
dicamba monooxygenase, a phosphinothricin acetyltrans 
ferase, a 2.2-dichloropropionic acid dehalogenase, an aceto 
hydroxyacid synthase, an acetolactate synthase, a haloarylni 
trilase, an acetyl-coenzyme A carboxylase (ACCase), a 
dihydropteroate synthase, a phytoene desaturase (PDS), a 
protoporphyrin IX oxygenase (PPO), a hydroxyphenylpyru 
vate dioxygenase (HPPD), a para-aminobenzoate synthase, a 
glutamine synthase, a cellulose synthase, a beta tubulin, and a 
serine hydroxymethyltransferase gene. The effects of apply 
ing certain compositions comprising polynucleotides that are 
essentially identical or complementary to certain herbicide 
target genes and transfer agents on plants containing the 
herbicide target genes was shown to be potentiated or 
enhanced by Subsequent application of an herbicide that tar 
gets the same gene as the polynucleotide in co-assigned U.S. 
patent application Ser. No. 13/042,856. For example, compo 
sitions comprising polynucleotides targeting the EPSPSher 
bicide target gene were potentiated by glyphosate in experi 
ments disclosed in co-assigned U.S. patent application Ser. 
No. 13/042,856. 
0075. In certain embodiments of the compositions and 
methods disclosed herein, the composition comprising a 
polynucleotide and a transfer agent can thus further comprise 
a second polynucleotide comprising at least 19 contiguous 
nucleotides that are essentially identical or essentially 
complementary to a transcript to a protein that confers resis 
tance to a herbicide. In certain embodiments, the second 
polynucleotide does not comprise a polynucleotide that is 
essentially identical or essentially complementary to a tran 
Script encoding a protein of a target plant that confers resis 
tance to said herbicidal molecule. Thus, in an exemplary and 
non-limiting embodiment, the second polynucleotide could 
be essentially identical or essentially complementary to a 
transcript encoding a protein that confers resistance to a her 
bicide in a weed (such as an EPSPS encoding transcript) but 
would not be essentially identical or essentially complemen 
tary to a transcript encoding a protein that confers resistance 
to that same herbicide in a crop plant. 
0076. In certain embodiments, the polynucleotide compo 
sitions that comprise a transfer agent can comprise glycerin. 
Glycerin can be provided in the composition at a concentra 
tion of about 0.1% to about 1% (w/v or V/v). A glycerin 
concentration of about 0.4% to about 0.6%, or about 0.5% 
(w/v or V/v) can also be used in the polynucleotide composi 
tions that comprise a transfer agent. 
0077. In certain embodiments, the polynucleotide compo 
sitions that comprise a transfer agent can further comprise 
organic solvents. Such organic solvents include, but are not 
limited to, DMSO, DMF, pyridine, N-pyrrolidine, hexameth 
ylphosphoramide, acetonitrile, dioxane, polypropylene gly 
col, other solvents miscible with water or that will dissolve 
phosphonucleotides in non-aqueous systems (such as is used 
in synthetic reactions). 
0078. In certain embodiments, the polynucleotide compo 
sitions that comprise a transfer agent can further comprise 
naturally derived or synthetic oils with or without surfactants 
or emulsifiers. Such oils include, but are not limited to, plant 
sourced oils, crop oils (such as those listed in the 9th Com 
pendium of Herbicide Adjuvants, publicly available online at 
www.herbicide.adjuvants.com), paraffinic oils, polyol fatty 

Sep. 18, 2014 

acid esters, or oils with short-chain molecules modified with 
amides or polyamines such as polyethyleneimine or N-pyr 
rolidine. 

0079. In some embodiments, methods include one or more 
applications of the composition comprising a polynucleotide 
and a transfer agent or one or more effective components 
contained therein. In certain embodiments of the methods, 
one or more applications of a transfer agent or one or more 
effective components contained therein can precede one or 
more applications of the composition comprising a poly 
nucleotide and a transfer agent. In embodiments where a 
transfer agent and/or one or more effective molecules con 
tained therein is used either by itself as a pre-treatment or as 
part of a composition that includes a polynucleotide, embodi 
ments of the polynucleotide molecules are double-stranded 
RNA oligonucleotides, single-stranded RNA oligonucle 
otides, double-stranded RNA polynucleotides, single 
stranded RNA polynucleotides, double-stranded DNA oligo 
nucleotides, single-stranded DNA oligonucleotides, double 
stranded DNA polynucleotides, single-stranded DNA 
polynucleotides, chemically modified RNA or DNA oligo 
nucleotides or polynucleotides or mixtures thereof. 
0080 Compositions and methods as described herein are 
useful for modulating or Suppressing the expression of an 
endogenous DND1 target gene or transgenic DND1 target 
gene in a plant cell or plant. In certain embodiments of the 
methods and compositions provided herein, expression of 
DND1 target genes can be suppressed completely, partially 
and/or transiently to result in an improvement in fungal dis 
ease resistance and/or nematode resistance. In various 
embodiments, a DND1 target gene includes coding (protein 
coding or translatable) sequence, non-coding (non-translat 
able) sequence, or both coding and non-coding sequence. 
Compositions as described herein can include polynucle 
otides and oligonucleotides designed to target multiple 
DND1 genes, or multiple segments of one or more DND1 
genes. The target gene can include multiple consecutive seg 
ments of a target DND1 gene, multiple non-consecutive seg 
ments of a DND1 target gene, multiple alleles of a target gene, 
or multiple DND1 target genes from one or more species. 
DND1 target genes include, but are not limited to, the endog 
enous DND1 plant genes of SEQID NO: 1-33. DND1 target 
genes include, but are not limited to, DND1 plant genes that 
encode orthologous proteins or essentially homologous pro 
teins having between about 1,2,3,4,5,6,7,8,9, or 10 amino 
acid Substitutions, deletions, or insertions. 
0081 Target genes and plants containing those target 
genes can be obtained from: i) row crop plants including, but 
are not limited to, corn, soybean, cotton, canola, Sugar beet, 
alfalfa, Sugarcane, rice, and wheat; ii) Vegetable plants includ 
ing, but not limited to, tomato, potato, Sweet pepper, hot 
pepper, melon, watermelon, cucumber, eggplant, cauliflower, 
broccoli, lettuce, spinach, onion, peas, carrots, Sweet corn, 
Chinese cabbage, leek, fennel, pumpkin, squash or gourd, 
radish, Brussels sprouts, tomatillo, garden beans, dry beans, 
or okra; iii) culinary plants including, but not limited to, basil, 
parsley, coffee, or tea; iv) fruit plants including but not limited 
to apple, pear, cherry, peach, plum, apricot, banana, plantain, 
table grape, wine grape, citrus, avocado, mango, or berry; V) 
a tree grown for ornamental or commercial use, including, but 
not limited to, a fruit or nut tree; or, vi) an ornamental plant 
(e.g., an ornamental flowering plant or shrub or turfgrass). 
The methods and compositions provided herein can also be 
applied to plants produced by a cutting, cloning, or grafting 
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process (i.e., a plant not grown from a seed) include fruit trees 
and plants that include, but are not limited to, citrus, apples, 
avocados, tomatoes, eggplant, cucumber, melons, watermel 
ons, and grapes as well as various ornamental plants. Such 
row crop, vegetable, culinary, fruit, tree, or ornamental plants 
exhibiting improvements in fungal disease resistance and/or 
nematode resistance that result from Suppressing DND1 gene 
expression are provided herein. Such row crop, vegetable, 
culinary, fruit, tree, or ornamental plant parts or processed 
plant products exhibiting improvements in fungal disease 
resistance and/or nematode resistance that result from Sup 
pressing DND1 gene expression are also provided herein. 
Such plant parts can include, but are not limited to, flowers, 
stems, tubers, fruit, anthers, meristems, ovules, pollen, 
leaves, or seeds. Such processed plant products obtained from 
the plant parts can include, but are not limited to, a meal, a 
pulp, a feed, or a food product. 
0082 In some embodiments, a method for modulating or 
Suppressing expression of an DND1 gene in a plant including 
(a) conditioning of a plant to permeation by polynucleotides 
and (b) treatment of the plant with the polynucleotide mol 
ecules, wherein the polynucleotide molecules include at least 
one segment of 18 or more contiguous nucleotides cloned 
from or otherwise identified from the DND1 target gene in 
eitheranti-sense or sense orientation, whereby the polynucle 
otide molecules permeate the interior of the plant and induce 
modulation of the target gene is provided. The conditioning 
and polynucleotide application can be performed separately 
or in a single step. When the conditioning and polynucleotide 
application are performed in separate steps, the conditioning 
can precede or can follow the polynucleotide application 
within minutes, hours, or days. In some embodiments more 
than one conditioning step or more than one polynucleotide 
molecule application can be performed on the same plant. In 
embodiments of the method, the segment can be cloned or 
identified from (a) coding (protein-encoding), (b) non-coding 
(promoter and other gene related molecules), or (c) both 
coding and non-coding parts of the DND1 target gene. Non 
coding parts include DNA, such as promoter regions or the 
RNA transcribed by the DNA that provide RNA regulatory 
molecules, including but not limited to: introns, 5' or 3' 
untranslated regions, and microRNAs (miRNA), trans-acting 
siRNAs, natural anti-sense siRNAs, and other small RNAs 
with regulatory function or RNAs having structural or enzy 
matic function including but not limited to: ribozymes, ribo 
somal RNAs, t-RNAs, aptamers, and riboswitches. In certain 
embodiments where the polynucleotide used in the composi 
tion comprises a promoter sequence essentially identical to, 
or essentially complementary to, at least 18 contiguous nucle 
otides of the promoter of the endogenous target gene, the 
promoter sequence of the polynucleotide is not operably 
linked to another sequence that is transcribed from the pro 
moter sequence. 
0083 Compositions comprising a polynucleotide and a 
transfer agent provided herein can be topically applied to a 
plant or plant part by any convenient method, e.g., spraying or 
coating with a powder, or with a liquid composition compris 
ing any of an emulsion, Suspension, or Solution. Such topi 
cally applied sprays or coatings can be of either all or of any 
a portion of the surface of the plant or plant part. Similarly, 
compositions that comprise a transfer agent or other pre 
treatment can in certain embodiments be applied to the plant 
or plant part by any convenient method, e.g., spraying or 
wiping a solution, emulsion, or Suspension. Compositions 
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comprising a polynucleotide and a transfer agent provided 
herein can be topically applied to plant parts that include, but 
are not limited to, flowers, stems, tubers, meristems, ovules, 
fruit, anthers, pollen, leaves, or seeds. 
0084 Application of compositions comprising a poly 
nucleotide and a transfer agent to seeds is specifically pro 
vided herein. Seeds can be contacted with such compositions 
by spraying, misting, immersion, and the like. 
I0085. In certain embodiments, application of composi 
tions comprising a polynucleotide and a transfer agent to 
plants, plant parts, or seeds in particular can provide for an 
improvement in fungal disease resistance and/or nematode 
resistance in progeny plants, plant parts, or seeds derived 
from those treated plants, plant parts, or seeds. In certain 
embodiments, progeny plants, plant parts, or seeds derived 
from those treated plants, plant parts, or seeds will exhibit an 
improvement in fungal disease resistance and/or nematode 
resistance that result from suppressing expression of a DND1 
gene. In certain embodiments, the methods and compositions 
provided herein can provide for an improvement in fungal 
disease resistance and/or nematode resistance in progeny 
plants or seeds as a result of epigenetically inherited Suppres 
sion of DND1 expression. In certain embodiments, such 
progeny plants exhibit an improvement in fungal disease 
resistance and/or nematode resistance from epigenetically 
inherited suppression of DND1 gene expression that is not 
caused by a transgene where the polynucleotide is operably 
linked to a promoter, a viral vector, or a copy of the poly 
nucleotide that is integrated into a non-native location in the 
chromosomal DNA of the plant. Without seeking to be lim 
ited by theory, progeny plants or seeds derived from those 
treated plants, plant parts, or seeds can exhibit an improve 
ment in an improvement in fungal disease resistance and/or 
nematode resistance through an epigenetic mechanism that 
provides for propagation of an epigenetic condition where 
Suppression of DND1 gene expression occurs in the progeny 
plants, plant parts, or plant seeds. 
I0086. In certain embodiments, progeny plants or seeds 
exhibiting an improvement in fungal disease resistance and/ 
or nematode resistance as a result of epigenetically inherited 
suppression of DND1 gene expression can also exhibit 
increased methylation, and in particular, increased methyla 
tion of cytosine residues, in the endogenous DND1 gene of 
the plant. Plant parts, including seeds, of the progeny plants 
that exhibit an improvement in an improvement in fungal 
disease resistance and/or nematode resistance as a result of 
epigenetically inherited Suppression of DND1 gene expres 
Sion, can also in certain embodiments exhibit increased 
methylation, and in particular, increased methylation of 
cytosine residues, in the endogenous DND1 gene. In certain 
embodiments, DNA methylation levels in DNA encoding the 
endogenous DND1 gene can be compared in plants that 
exhibit an improvement in fungal disease resistance and/or 
nematode resistance and control plants that do not exhibit an 
improvement in fungal disease resistance and/or nematode 
resistance to correlate the presence of the an improvement in 
fungal disease resistance and/or nematode resistance to epi 
genetically inherited Suppression of DND1 gene expression 
and to identify plants that comprise the epigenetically inher 
ited improvement in fungal disease resistance and/or nema 
tode resistance. 
I0087 Various methods of spraying compositions on 
plants or plant parts can be used to topically apply to a plant 
Surface a composition comprising a polynucleotide that com 
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prises a transfer agent. In the field, a composition can be 
applied with a boom that extends over the crops and delivers 
the composition to the surface of the plants or with a boomless 
sprayer that distributes a composition across a wide area. 
Agricultural sprayers adapted for directional, broadcast, or 
banded spraying can also be used in certain embodiments. 
Sprayers adapted for spraying particular parts of plants 
including, but not limited to, leaves, the undersides of leaves, 
flowers, stems, male reproductive organs such as tassels, mer 
istems, pollen, ovules, and the like can also be used. Compo 
sitions can also be delivered aerially, such as by a crop dusting 
airplane. In certain embodiments, the spray can be delivered 
with a pressurized backpack sprayer calibrated to deliver the 
appropriate rate of the composition. In certain embodiments, 
Such a backpack sprayer is a carbon dioxide pressurized 
sprayer with a 11015 flat fan or equivalent spray nozzle with 
a customized single nozzle assembly (to minimize waste) at a 
spray pressure of about 0.25 MPa and/or any single nozzle 
sprayer providing an effective spray swath of 60 cm above the 
canopy of 3 to 12 inch tall growing plants can be used. Plants 
in a greenhouse or growth chamber can be treated using a 
track sprayer or laboratory sprayer with a 11001XR or 
equivalent spray noZZle to deliver the sample solution at a 
determined rate. An exemplary and non-limiting rate is about 
140 L/ha at about 0.25 MPa pressure. 
0088. In certain embodiments, it is also contemplated that 
a plant part can be sprayed with the composition comprising 
a polynucleotide that comprises a transfer agent. Such plant 
parts can be sprayed either pre- or post-harvest to provide for 
an improvement in fungal disease resistance and/or nematode 
resistance in the plant part that results from Suppression of 
DND1 gene expression. Compositions can be topically 
applied to plant parts attached to a plant by a spray as previ 
ously described. Compositions can be topically applied to 
plant parts that are detached from a plant by a spray as pre 
viously described or by an alternative method. Alternative 
methods for applying compositions to detached parts include, 
but are not limited to, passing the plant parts through a spray 
by a conveyor belt or trough, or immersing the plant parts in 
the composition. 
0089 Compositions comprising polynucleotides and 
transfer agents can be applied to plants or plant parts at one or 
more developmental stages as desired and/or as needed. 
Application of compositions to pre-germination seeds and/or 
to post-germination seedlings is provided in certain embodi 
ments. Seeds can be treated with polynucleotide composi 
tions provided herein by methods including, but not limited 
to, spraying, immersion or any process that provides for coat 
ing, imbibition, and/or uptake of the polynucleotide compo 
sition by the seed. Seeds can be treated with polynucleotide 
compositions using seed batch treatment systems or continu 
ous flow treatment systems. Seed coating systems are at least 
described in U.S. Pat. Nos. 6,582,516, 5,891,246, 4,079,696, 
and 4,023.525. Seed treatment can also be effected in labo 
ratory or commercial scale treatment equipment such as a 
tumbler, a mixer, or a pan granulator. A polynucleotide com 
position used to treat seeds can contain one or more other 
desirable components including, but not limited to liquid 
diluents, binders to serve as a matrix for the polynucleotide, 
fillers for protecting the seeds during stress conditions, and 
plasticizers to improve flexibility, adhesion and/or spread 
ability of the coating. In addition, for oily polynucleotide 
compositions containing little or no filler, drying agents such 
as calcium carbonate, kaolin or bentonite clay, perlite, diato 
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maceous earth or any other adsorbent material can be added. 
Use of Such components in seed treatments is described in 
U.S. Pat. No. 5,876.739. Additional ingredients can be incor 
porated into the polynucleotide compositions used in seed 
treatments. Such ingredients include but are not limited to: 
conventional Sticking agents, dispersing agents such as meth 
ylcellulose (Methocel A15LV or Methocel A15C, for 
example, serve as combined dispersant/sticking agents for 
use in seed treatments), polyvinyl alcohol (e.g., Elvanol 
51-05), lecithin (e.g., Yelkinol P), polymeric dispersants (e.g., 
polyvinylpyrrolidone/vinyl acetate PVPNAS-630), thicken 
ers (e.g., clay thickeners such as Van Gel B to improve vis 
cosity and reduce settling of particle Suspensions), emulsion 
stabilizers, Surfactants, antifreeze compounds (e.g., urea), 
dyes, colorants, and the like that can be combined with com 
positions comprising a polynucleotide and a transfer agent. 
Further ingredients used in compositions that can be applied 
to seeds can be found in McCutcheons, Vol. 1, "Emulsifiers 
and Detergents. MC Publishing Company, Glen Rock, N.J., 
U.S.A., 1996 and in McCutcheons, Vol.2, “Functional Mate 
rials. MC Publishing Company, Glen Rock, N.J., U.S.A., 
1996. Methods of applying compositions to seeds and pesti 
cidal compositions that can be used to treat seeds are 
described in U.S. Patent Application publication 
2008.0092256, which is incorporated herein by reference in 
its entirety. 
0090. Application of the compositions in early, mid-, and 
late vegetative stages of plant development is provided in 
certain embodiments. Application of the compositions in 
early, mid- and late reproductive stages is also provided in 
certain embodiments. Application of the compositions to 
plant parts at different stages of maturation is also provided. 
0091. The following examples are included to demon 
strate examples of certain embodiments. It should be appre 
ciated by those of skill in the art that many changes can be 
made in the specific embodiments that are disclosed and still 
obtain a like or similar result without departing from the spirit 
and scope of the invention. 

EXAMPLES 

Example 1 

DND1 DNA Polynucleotides Give an Effect on 
Soybean for Efficacy to Phytophtora Soiae Root Rot 

(PRR) 
0092. DND1 ssDNA triggers (Table 2) were tested on 
soybean (cultivar Williams 82) for efficacy to Phytophthora 
sojae (PRR). Four reps were performed per treatment. Trig 
gers were applied as pools of 20 nm of oligos in 0.2% Silwet, 
5 mMNaPO4 and 1% AMS in Gibco Ultra Pure water. There 
were 3 to 4 20 nm triggers applied as a pool for a final 
concentration of 60 to 80 nm (Table 3). 50 uL was applied to 
each plant; 25 uL per each unifoliate (VC-V1) 12 days after 
seeding. One day after trigger application the plants were 
inoculated with Phytophtora sojae as follows: two 8 mm 
plugs containing PRR inoculum harvested from V8+cefagar 
plates were ground in a Cuisinart blender and pushed through 
a syringe. Four agar plates total were used in the inoculation. 
Of the four plates, two were started 6 days before use and the 
other two plates were started 13 days before use. One plug 
each for the inoculation came from the 6 day old plate and the 
second plug was from the older (13 day) plate. Plants were 
harvested 22 days after inoculation; roots were weighed and 
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rated for disease. Disease development was observed, as the TABLE 2 - continued 
non-inoculated roots were 3 times larger than the inoculated 
control. None of the oligo pool treatments were statistically - DND ssDNA trigger sequences 
different than the formulation blank or the filtered control 

O Sequence 
treatment. However, pool 5 roots weighed 52% more than the Sequences listing gene 
formulation blank and 32% larger than the filtered control 
roots. (Error bars are large enough that these roots were not 
statistically different.) Roots were also rated for disease using ATGGCTCATTTTAGAATAAACTTTAUpstream SEQ ID NO. 59 DND1 
a 0 to 4 scale; this is a Subjective rating scale. 

ATGATGGTAGCATGAGATTACACCCUpstream SEQ ID NO: 58 DND1 

0093 Rating scale: Ono disease; 1=10% browning of ATGGGGGCTCCCGTTAATCCGAAGA control SEO ID NO : 60 
a0 • Reafo roots; 2=25% browning or roots; 3-50% browning of roots: AGCGCCGGTAGCGAGCATACGTATG control SEQ ID NO: 61 

4=80% browning of roots. 
0094. As shown in FIG. 1: pool 5 had less disease than all ACGACTCTGCTTATTATACTCGGTC control SEO ID NO : 62 
the other inoculated treatments; roots in pool 5 treated plants GACATATTAGGGGCGACGTCTCCAA control SEQ ID NO: 63 
did not have as much browning and had more secondary 
roots. This is the first time that a direct correlation was 
observed between bigger roots and less disease in testing 0.095 Control oligos were generated using bioinformatics 
triggers to confer efficacy against PRR. processes such that they would not match to any sequences in 

Soybean, tomato, cucumber, lettuce, cotton, and maize with 
TABLE 2 identity over 94.7%. 

DND1 ssDNA tricider seculences TABLE 3 

sequence Triggers were applied in pools of 3-4 polynucleotides each with the oligo 
Sequences listing gene amount being 20 nmol in 50 Il total volume in the presence of 

5 mMNaPO4, 1% AMS, and 0.2% Sillwet L-77. 
GGAGAGAGGAGAAGGTGTTGTGCAT coding SEQ ID NO: 34 DND 

Trt SEQID NOs: 
CCAGCCCTCCGTCCATGTACAAGCA coding SEQ ID NO: 35 DND 

1 pool 1 34, 35,46, 41 
ATGTAGCCTGTGACTTTTTGCATTC coding SEQ ID NO: 36 DND 2 pool 2 37, 36,42, 47 

3 pool 3 43, 45,38, 39 
AGCGACTCCCGCGATACGTACGCCA coding SEQ ID NO. 37 DND 4 pool 4 48, 44, 40, 

5 pool 5 54, 57,58, 50 
CACCCTGTCACAGATGTTGTCAAGA coding SEQ ID NO. 38 DND 6 pool 6 51,56, 55, 53 

7 pool 7 49, 52, 59 
AAGGCACCATGAAAGCAGCTCGTCA coding SEQ ID NO: 39 DND 8 control pool 60, 61, 62, 63 

9 Form Blank 
ATTCAAGGTGGTCATGTGGCCTTAT coding SEQ ID NO. 4 o DND 10 Inoc Only 

11 Not Inoc 
GAGTAGAAGAACAGCGGGTCTATCG coding SEQ ID NO: 41 DND 12 Inoc-plugs 

only 
ATCACGAATGCGTCGAACCAGAATC coding SEQ ID NO: 42 DND 13 Inoc-tray 

only 
TGACAGGAAGTGCCCATTGGTAGAT coding SEQ ID NO: 43 DND 

GCAGCATATTGCAAGAGCCTGCGTT coding SEQ ID NO. 44 DND 
Example 2 

TGCTGCCCATCTCTGACGTTCAAAA coding SEQ ID NO: 45 DND 

CTAAATGGATTGTCATCCACAACTG coding SEQ ID NO: 46 DND Application of Topical Polynucleotides to Soybean 
Leaves for Control of Soy Cyst Nematode (SCN) 

TTATTGTCATAATGATTTTAATTTT coding SEQ ID NO: 47 DND 

AAGGCACCATGAAAGCAGCTCGTCA coding SEQ ID NO : 48 DND Growth Chamber ole Plant Assay 

0096. Soybean seeds were planted in sand in 3 inch pots 
and allowed to grow for 8 to 11 days. Unifoliate leaves were 

AAAATAGAAGGTATCTAATTTTTAAUpstream SEQ ID NO : 50 DND topically treated with a pool of up to 4 ssDNA triggers tar 
geting either the coding sequence or the promoter sequence of 
the DND1 gene. 20 nmol each total polynucleotide (80 nmols 

CAAACCCCAAAAAATGGGATAAAGA coding SEQ ID NO: 49 DND 

TAAAAAAATAGAAATAACTACATGTUpstream SEQ ID NO: 51 DND 

CTATCTTGGTTTCTTGCTAACTCTGUpstream SEQ ID NO: 52 DND total) were mixed in a solution containing 0.2% Silwet L-77, 
5 mM NaPO4 and 1% AMS in Gibco ultrapure water. The 

TAATTTTATCAACTATTATACCATCUpstream SEQ ID NO. 53 DND final volume of water was final 50 uL. Each unifoliate 
received 25 uL of the polynucleotide containing solution. 
One day after topical polynucleotide application, pots were 

ACATTCTTGTAAAATATTTTCTCTGUpstream SEQ ID NO. 55 DND inoculated with 1000 vermiform SCN eggs. Cysts were har 
vested and counted 28 days after inoculation. FIG. 2 shows 
the average total cysts removed from 4 replicas per treatment. 

TTTCATATTTTCTTCATCCCAGCATUpstream SEQ ID No. 57 DND 0097. One pool in particular, Pool 3, containing oligos 
corresponding to SEQ ID NO:43, SEQ ID NO:45, SEQ ID 
NO:38, and SEQID NO:39, all in the antisense direction with 

GAATTTTTAGACCATTCAACCGGGAUpstream SEQ ID NO. 54 DND 

AAGGATATTTACAAATTTGAGACATUpstream SEQ ID NO: 56 DND 



US 2014/0283211 A1 

respect to the DND1 coding sequence, gave particularly good 
efficacy in terms of decreased cyst number. 

Example 3 

Topical Oligonucleotide Application and Fungal 
Testing Methods 

Application of Oligonucleotides to Leaves for 
Powdery Mildew Control 

0098 Barley seeds are planted in 2 inch pots in the green 
house. Five days later, barley seedlings are sprayed with 
nucleotides, either ssDNA and/or dsRNA oligos directed to 
the promoter and/or targeting the coding region of a target 
gene of interest such as SEQ ID NO: 1-33. The nucleotide 
solution applied consists of 6-20 nm of each ssDNA oligo 
nucleotide or 0.5-4 nm dsRNA, 0.1 to 0.3% L77 Silwet, 50 
mM NaPO in a final volume of 40 uL water. Two to 4 days 
post spraying seedlings are infected with dry spores of barley 
powdery mildew (Blumeria graminis f.sp. hordei) and 7 days 
post infection, disease development is scored for the percent 
age of leaf area covered with powdery mildew. 
0099 Cucumber seeds are planted in a 3-inch square pot 
and thinned to one plant per pot after emergence. When the 
first true leaf is fully expanded and the second leaf is opening 
a nucleotide solution of either ssDNA and/or dsRNA oligos 
directed to the promoter and/or targeting the coding region of 
a target gene of interest such as SEQID NO: 1-33 is applied 
to the first true leafor the cotyledons. The nucleotide solution 
applied consists of 6-20 nm of each ssDNA oligonucleotide 
or 0.5-4 nm dsRNA, 0.1 to 0.3% L77 Silwet, 50 mM NaPO 
in a final volume of 40 ul water. Two days later the entire 
cucumber plant is inoculated with a shower of dry spores of 
cucumber powdery mildew (Podosphaera xanthii) shaken off 
diseased plants. Disease severity will be evaluated on the 
treated leaf and Succeeding leaves 10 days later and at Subse 
quent intervals. 
0100 Tomato seeds are planted in a 3-inch square pot and 
thinned to one plant per pot after emergence. Two weeks old 
tomato seedlings are treated with 6-20 nm of each ssDNA 
oligonucleotide or 0.5-4 nm dsRNA, 0.2-0.5% L77 Silwet, 50 
mMNaPO4, 1% ammonium sulfate in a final volume of 30 ul 
water. Two to 4 days post spraying plants are inoculated with 
dry spores of tomato powdery mildew (Oidium neolycoper 
Sici) and 13 days post infection, disease development is 
scored for the percentage of leaf area covered with powdery 
mildew. 

Example 4 

Use of VIGS to Suppress Expression of DND1 Gene 
for Control of Tomato Powdery Mildew (TPM, 

Oidium Neolycopersici) 

0101 To identify polynucleotide sequences that can Sup 
press DND1 expression and provide protection against 
Tomato Powdery Mildew infection, polynucleotides as sum 
marized in Table 4, below, were introduced into tomato plants 
using a Tomato Golden Mosaic Virus (ToGMV) vector. Poly 
nucleotide sequences that exhibit activity using VIGS-medi 
ated suppression of DND1 are subsequently screened for 
their ability to suppress expression of DND1 and provide 
fungal and nematode resistance when provided to a plant 
through direct topical application with a transfer agent. 

18 
Sep. 18, 2014 

0102. A modification of the sprout vacuum-infiltration 
mediated agroinoculation method for virus-induced gene 
silencing protocol described in Yan et al. Plant Cell Rep 
(2012) 31:1713-1722 was used. Surface sterilized tomato 
seeds (Microtom variety) were first germinated on 4 
Murashige-Skoog media plus Cefotaxime. Approximately 
three days later, Agrobacterium component A containing 
ToGMoV:DND1 Suppression Sequence (Table 4) and the 
ToGMoV component B were each separately inoculated into 
10 mL. Luria Broth with appropriate concentrations of spec 
tinomycin, gentamycin, and chloramphenicol and shaken at 
24°C. for about 1-2 days to prepare an Agrobacterium inocu 
lum containing the ToGMoV vector components. The A 
genome component is known to encode viral functions nec 
essary for viral DNA replication, while the B genome com 
ponent specifies functions necessary for spread of the virus 
through the infected plant (Revington, et al. Plant Cell. 1989 
October: 1 (10): 985-992). After about one to two days of 
growth, the Agrobacterium were pelleted by centrifugation 
and resuspended to a final OD600 of 0.05 in Infiltration 
Buffer (10 mM MES, 10 mM MgCl, 100 uM Acetosyrin 
gone). The Agrobacterium A component and B component 
were mixed for use at a 1:1 ratio and an Infiltration buffer only 
control (Mock) was also prepared along with GFP. The A and 
B component mixture, the mock Infiltration buffer control 
and the GFP controls were then allowed to incubate at room 
temperature (-25° C.) for 3-4 hours. About 3 mls of each 
sample containing a ToGMV vector with a given test DND1 
Suppression sequence or control was transferred into a small 
microtiter dish. Typically, 1 microtiter plate (6-24 wells) was 
used for each test ToGMV vector with a given test DND1 
Suppression sequence (typically >5 repS/polynucleotide 
sequence) and 1 microtiter plate was used for the controls 
(Mock, GFP). About 3-5 sprouts were added to each well; a 
vacuum was pulled for 10 seconds and then stopped. Pulling 
and stopping of the vacuum was then repeated 2 more times. 
Vacuum-infiltrated Sprouts were planted in Soil, taking care 
not to cross contaminate samples. This was accomplished by 
changing gloves between samples and using new tweezers. 
Planted sprouts were covered with a humidity dome (70-80% 
humidity) and left at room temperature (-25°C.) overnight to 
recover. After one day, potted sprouts were transferred to a 
growth chamber (16 hr light cycle, 70% humidity, 200 umol 
light, ~25°C.). Twelve days later plants were scored visually 
on the first two leaves to obtain an average disease rating/ 
plant (ratings=0, 1, 10, 25, 50, 75 and 100%). Data was 
analyzed for all replicates using ANOVA Single Factor 
Analysis (C-0.1). 

TABLE 4 

Sequences of DND1 tested in the Tomato Powdery Mildew VIGS assay: 

SEQID NO Species Name 

64 Tomato DND1-A 

65 Tomato DND1-B 

66 Tomato DND1-C 

67 Tomato DND1-D 

68 Aqueoria victoria GFP 
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TABLE 5 

Average Disease Rating on Leaf 1-2 

19 
Sep. 18, 2014 

VIGS vector used Average % Disease Percent (%) reduction to GFP 

Mock 81.25 
GFP 65 
DND1-A 54.69 8 
DND1-B 43.75 26 
DND1-C 43.13 27 
DND1-D 43.13 27 

ANOVA Single Factor: 

Groups Repetitions Sum Average Variance 

Mock 6 487.5 81.25 171875 
GFP 5 325 65 109.375 
DND1-A 8 437.5 54.6875 398.99SS 
DND1-B 4 175 43.75 2604167 
DND1-C 8 345 43.12S 347.7679 
DND1-D 4 172.5 43.12S 630.7292 

ANOVA 

Source of Variation SS f MS F P-value F crit 

Between Groups 17396.75 6 2899.458 10.494O2 1.19E-06 1949 626 
Within Groups 9670.371 35 276.2963 

0103 Potted tomato plants that were Agro inoculated with mock (Infiltration buffer only) treatment or a ToGMV vector 
a recombinant ToGMV Vector containing a sequence that 
provides for suppression of the endogenous DND1 gene 
showed decrease in Tomato Powdery Mildew (TPM) lesions 
on their leaves after TPM challenge. See Table 5. No decrease 
in TPM lesions was observed in control plants subjected to 

SEQUENCE LISTING 

containing a GFP sequence. Of the 4 fragments of DND1 
gene tested, three (SEQID NO 65, 66, 67 corresponding to 
fragments DND1-B, DND1-C and DND1-D) gave compa 
rable results, providing a 27% reduction of TPM lesions 
compared to the GFP control (FIG. 5). 

<16 Os NUMBER OF SEO ID NOS: 68 

<21 Os SEQ ID NO 1 
&211s LENGTH: 2OO1 
&212s. TYPE: DNA 
<213> ORGANISM: Cucumis sativus 

<4 OOs SEQUENCE: 1 

att cacaatic caaatatata gtttaattga to attgattt acggtgtttic tittagattga 60 

aagaaaaagg tttitt tacaa attctattitt atttcaactic tttgtc.ctaa aaggtttcta 12O 

aaataaactt ttaaagtgtt gtaaaaaagt tatt attaaa cotttcaaat tttcttctac 18O 

agaatttctic titg tattaat taatgtgggg cattctttitt td tact actic atccatttct 24 O 

tgttcgtgta gtataaaata taattgtc.ct togcacttggc titgtgtctica citcaaagttt 3 OO 

actgttitatic togtoaagta gataaaacgt ttagtggtca galacgcaaag ctagaaaaac 360 

aacaaatagt taataaatgg ttgaatcgcg gat cacactic totttalagt c gttittgcggc 42O 

totgcttctt tdtgcaaata aagttattgc atcqt catcc ccaagataaa aaaacctittg 48O 

tttitt caatt gattittgcat at aaatcaat cqgaatcto a goacticagat aaacgct caa 54 O 

aattgcttga taaactcaaa gaagaagttt gaaagaaatt ttittctagot tatgaaaatt 6 OO 

tgtc.gcgitat atataatgaa agaatgaaaa aagtgtatat at agtgtgag agaatt at Ca 660 

atagacggitt ggaaattaat ttittggaaaa ttaattttgt aacaattitta tittatggaga 72O 
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gattaggttg act tattaaa tacaaaacga taataaaacg tttgact citt ttaaatatgt 78O 

aataaagatc atgacatcaa tatat ct cat catgctic gac catct ct cot agaatgtcaa 84 O 

tatatacgat gagacgatgt totaacctitt cqcgtagctic atgttatcqc atagt catga 9 OO 

t caat attac at agttgaaa acttgctaaa acatgaaaga citat caagtt tt catt.cgca 96.O 

tcqaatttga aacatagott agt cittct cq catcc cataa agaattgg.cg tittaaaacat O2O 

agittatat ca cactgtttgg tott attagg taaagaattt to cattcaac aattct c cac O8O 

ttaaatttitt tttactatag goaatttact cactttittat cittitt attat tatt attagt 14 O 

tccattatga aaatcaaatc attgacctta tttittagtat agattictaat taagtgttgt 2OO 

tittagtatag gtcatt catt gaact tcc tt ttagtat cac aattgaggaa agggcatttic 26 O 

aacaatagag togggtggitta ctaatacact tagatgctaa atggit cagtg attittaataa 32O 

taaattaagt agggttggta ggggtgtgat ttaaagaatt tttctittaat tccatgctict 38O 

ttcttggaag tittggagatt ttagagattt caataaagtt ggttgttgttg atgacagtaa 44 O 

agagtgattt taaaagctaa gatgaattica tttggaatca tatttittagt taaaaactitt SOO 

gatago cata atgttggagt titt taggg cqctaataaa gggtaataaa gaaggacaat 560 

ttct coccac gttcagattt agagaaaaga aaagaagaat aaaat cagaa ttgaattaga 62O 

ggaaaggitta aaagttgtt at taacaaaaag gaaacgtatt gattggaatgttagtagttg 68O 

tagccaaata tattaagaaa actgaacca cittgcacccg ttctataaat caaacaaaag 74 O 

atggggaagg tttitttgga ggttgttgaaa tagagaagga taaatttgta aattaagaac 8OO 

taat attgtc. gttattgatgaaatctotgt tdgggttggg gttcc cctitt togcatttata 86 O 

ttatt cotca atcctic cacc tict cittaata attcc tttitt togt cactitct atctittaa.ca 92 O 

CtcCaaaact Cacatt Ct. Ca Cat CCaacaa aacaacaata talacacct ca. CtacCCt CCt 98 O 

CCatalactict CCCttcat CC a 2 OO1 

<210s, SEQ ID NO 2 
&211s LENGTH: 2OOO 
&212s. TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OOs, SEQUENCE: 2 

catgaaatat atatatatat atc.ttcttitt tdaaattitt c ticittaataca tatt catctt 6 O 

tgcago tata gttatttittg tactataatc acattggggit tacct tatgc gtgctataaa 12 O 

ttaaaactta tacct catg cataatat ct aaattittgat cittaacaaat ttitt cactta 18O 

caact attaa ct attatata attctictata aaattaaaaa gagaaaaaga gcaaaacaag 24 O 

aaagaaataa ttalaggaacg at aaa.gcaag C caatcc.gga aaaaaacttgaaaggcaacg 3OO 

catttctacg gcatgagatt titcgitat cat tag tattatt taalactittga tatttattot 360 

tgct tcatgg ttactictaaa gttctaaatcc tittctttgtt tatgtgataa goacttittgg 42O 

aalacct agag agtacaactgaatggctaga agtagttitt C alacat cattg totgaccag 48O 

tggc ctitctt cittgtcacta togttgattgg aaa catcaag gtaaacacaa ttacccaggc 54 O 

tatataaata agtgcgaatc caaac caata attaatcaag cacatt catt ttagttcatt 6OO 

cattaatttg gttgcgtaaa tatatttgtt atgaaattgt tittgg catat tatgggcacg 660 

taccatatgt gitatgtatat acacggggca ggt atttittg cacgcaacaa C9tcaaagaa 72 O 
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gcaa.gcaatig caattgaaga tigaggaat at taatggtgg atgagaaaac gacgcttgcc 78O 

gctagggittt aggcagcgcg togtaacta tagaggcag C9ttgggct g c catgcgtgg 84 O 

ggttgatgaa titcgagatga ctaaaaatct C cctgaggga ttaagaagag acat Caagta 9 OO 

c catctttgt ctagacittgg tdaga caggit aaggaaattt cctagaatac taaaaggatt 96.O 

tittagttt co attittaaa.ca ataaaaagaa attgagtaaa at atttggag gaaaaatcgt. O2O 

cticagtttitt cittgtttcta gg tatt cott to act atttic tagctat coa catggaaaat O8O 

aatattgttt atttitccaaa aggaaaaaga aaatatttitt cittitt cittat cacacatatic 14 O 

tttitt.cggag att catgtag ttaagaacgt. atatatatag totgactaat aaa catctaa 2OO 

tittagttcat gct caaccta atttaatcac taaaaaatga agttact aaa tagtttctica 26 O 

agaatgcatc taatgtacca aactgctgaa toagtatata tttgttgaac aatgagagga 32O 

aaatggittitt gttitt cacat cittagtaa.ca taataggittt to cattaaaa aaattaaact 38O 

ggat caaacc at actg.cgct aaaagaactt gaatatatat aag tatt acc tacatgttta 44 O 

gtttaattac accaaaaata atgaatagta cqc tatgttt tdtttagctt cittgttagaa SOO 

aaccaattac gitacgtttitt ttittctttitt totttataga gtaatggctt tatattttgt 560 

t caggtgcct c tatttcaac acatggacga tictoggttcta gagaa catct gtgaccgtgt 62O 

gaagttct ctd at attcacaa agggagaaac agtacgttct aattitccact atatagitatic 68O 

acatgttgca taatgcattg ggacaaagtt aaataacatt aaataagaaa tatactgata 74 O 

ctaacacact citat catgaa ctaaaattta tagagaatta taagatttga caagt cc cac 8OO 

t ctittattta ataagttitta t t catgattt tactgtttct aataaactitt aact attaat 86 O 

aaagaatgca atagaagagt gttaaaaagt agtatattgc tagctag tac tdgattgaaa 92 O 

taaatagatt tittatatact attittcaaat tdaaatgatt cagctittatt aaaccta aca 98 O 

tgattaacaa tatgatgcag 2 OOO 

<210s, SEQ ID NO 3 
&211s LENGTH: 1999 
&212s. TYPE: DNA 
<213> ORGANISM: Cucumis sativus 

<4 OOs, SEQUENCE: 3 

taaaatttga t catctgatt cqct citcgac tdgatgccta cacacttgat ttggaggaag 6 O 

cgaalacatgt gacgttcttg aagtttgttgaacgt.ctacg Cttgatttgg agaag.cgaag 12 O 

cacataatgt tottcaagtt ggttgaatgc titacgcttga tittgaggaag toggaa catct 18O 

gatctt Cttg aagttggaag aaagtttgta t cttcaaatg agtttcaat C titcgagggtg 24 O 

gtcgactitta ggagttggga agt cittgtag tttittgaaaa aattct citat agacct tatg 3OO 

gagtaaaaaa aatttcaa.cc cittacaaatgaaagaatttic tictatttata gagttctitat 360 

ttaatt cqtg gattittaact taatctaatc gttaagatga aaa catgtga catt attaaa 42O 

atgg to aatt tatgtttittcaattctittaa tittggggcac atgtcaattt taattagt cc 48O 

taaattittaa tittatttgta Cttitt catca acttaataaa tdatgtgaca atttatgatt 54 O 

ggtc.tcaatt tottatt caa cacatcc.gta ttgaatat ct tttittctaat t ctittataaa 6OO 

tact cqtaga acattgctta tattatatgg taaaaaacaa tataaaa.cat tdaaagaaaa 660 

tgtagttcga gcc.cggaagc atatatactt cqtgtaaggc aaagaattica aatcaaacac 72 O 
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atatggtggt atgtattgat ttgatgtatt tdtttittatt ttgacg tatg tdacacatat 78O 

cittacctacg attcaatgta tatatttittt totaaaacaa aaaagatgaa caact catta 84 O 

tittaatatat titcacaactic gaalactaaac aatct attta aaatgttcgt tot cittittct 9 OO 

aaagctaaaa goggcaaaaat aaataaaaga t caaattittg gaataatttg attat catct 96.O 

t cacattttgaat cat caca aagt citcgaa tagttttgtt ttct tatt cq t ctitttgttga O2O 

tatt attgaaaaagaaaaag aaatagittac aaaaatatta tattattgtt cacgctgaat O8O 

ataagttaac tat citctic ct at caattt cq agatttaaaa totgat citat coaatgacat 14 O 

gtcgtg tatgaataaaattt tatgataaga attgagtgaa caat cattct citataatgac 2OO 

taaaagggac catataaaga aaaagacatt gttittaataa ttittgaaata gtaat caatc 26 O 

aaac attata ttatacacac tdtgctcaaa tdgg tagg to ct cat cactt togctatagaa 32O 

gttittggtgg ggcataaaaa tdt cittatt c tictattittaa ttittcaaaat gacaatticta 38O 

acct cittagt aaataataat aactcaaatg attgattgct ttata actitt gaaagttgat 44 O 

titcc tataac atcaaaaata gttacatgita ccactagota tittgggit citt tat catgcat SOO 

atatacctta aagttctatac ctaat attitt cattgtctaa acttitttitta aaagtaaaat 560 

tacggaaaag gigtacgatgt ttttgtaata tatatatata totttagaaa attacatgat 62O 

gtgt catttt coaaatttgt gat catacaa aaacgtag tog aattitttittgaaataatatt 68O 

gataacgitat aattaatact tdatgcaaaa titccactata aaaagaact t t t c cotttct 74 O 

citcaatgcac acatcaacca agattattitt caacg tatta ttctttittitt actitt ct citt 8OO 

tatt agttitt taatctacca aaagaaagat gttct caata ttaattaagt tdattatggit 86 O 

tgtt atttgt aataat at Ct c caacagaaa Caacaaaggg gttgatgtgt gitatgttgag 92 O 

gttgacaa at t caatttgta tacaaagaga atatggittaa aagggtgagt atggagattt 98 O 

gg tatgaagg tttcaatitt 999 

<210s, SEQ ID NO 4 
&211s LENGTH: 2OOO 
&212s. TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OOs, SEQUENCE: 4 

gggaaatgaa cacttaaaaa caactictaaa attatgaagt atttattata citatt attitt 6 O 

cittaaact at ataaactaaa citataaaact gcaagtattt tatggttgat tacttataca 12 O 

acaaagccaa tataattgtt aagatataat aaaaaataaa cittittaatag agtgttittaa 18O 

cagtgttgttt ggtttatcgt tacacaatcc ttaatcc tta gtg tatgttc attittaaagt 24 O 

titcc to tcat atact tcc.cg gttgaatggit ctaaaaattic atgttaccala caaac caaac 3OO 

agatactaac aaatatgctg. gigatgaagaa aatatgaaat gacgaatatt aattactaat 360 

atcc ttctac totaaaataa taaactgaat acacatgtga ttgcagaaat gtttcgattit 42O 

gaat attatgtgtc.gcttga gaaatagt at ttaatgtact ttgtc.ttitat ttgttcaa.ca 48O 

gaaaaaagat gccagotggit attcqaagat aagtagaatgtttitcctgtt toaaatcatt 54 O 

gtactic ttgg ct attatacg tittcaaaata caaggctitat aaattattitt to gagaattit 6OO 

ttaaaaatta gataccttct attittaaaga aagataacaa atttitttgga tattittaaaa 660 

taatttitt at tattggggtg taatctoratg ctaccatcat taatat caca attt cattat 72 O 
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<4 OOs, SEQUENCE: 54 

gaattitt tag accattcaac cqgga 25 

<210s, SEQ ID NO 55 
&211s LENGTH: 25 
&212s. TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO > SEQUENCE: 55 

acattcttgt aaaatattitt citctg 25 

<210s, SEQ ID NO 56 
&211s LENGTH: 25 
&212s. TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OOs, SEQUENCE: 56 

aaggatattt acaaatttga gacat 25 

<210s, SEQ ID NO 57 
&211s LENGTH: 25 
&212s. TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO > SEQUENCE: 57 

titt catattt tott catc.cc agcat 25 

<210s, SEQ ID NO 58 
&211s LENGTH: 25 
&212s. TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OOs, SEQUENCE: 58 

atgatggtag catgagatta Caccc 25 

<210s, SEQ ID NO 59 
&211s LENGTH: 25 
&212s. TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO > SEQUENCE: 59 

atggct catt ttagaataaa ctitta 25 

<210s, SEQ ID NO 60 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: synthetic 

<4 OOs, SEQUENCE: 60 

atgggggctic ccgittaatcc galaga 25 

<210s, SEQ ID NO 61 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: synthetic 

<4 OOs, SEQUENCE: 61 
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<4 OOs, SEQUENCE: 68 

Ctggatggtg atgtgaacgg gcacaagttc. tcc.gt cagog gagagggtga aggtgatgcc 6 O 

acctacggaa agct caccct gaagttcatc tdcact accq gaaagct coc togttc.cgtgg 12 O 

c caa.ccct cq t caccactitt caccitacggt gttcagtgct tct cocqgta cccagat cac 18O 

atgaag cagc atgactitctt Caagagcgcc atgc.ccgaag gctacgtgca agaaaggact 24 O 

atct Cttt ca aggatgacgg gaact acaag acacgtgc.cg aagttcaagtt Calaggtgat 3OO 

accctggtga accgcatcga gctgaaaggt atcgattitca aggaagatgg aaa catcct c 360 

ggacacaa.gc tiggagtacala Ctaca actico Cacaacgitat a catcacggc cgacalagcag 42O 

aagaacggca t caaggctaa Cttcaagat.c aggcacaiaca togaagatgg aag.cgtgcaa. 48O 

Ctggcggacc act accagca galacacgc.cc atcggcgatg gcc ctgtc.ct gctgc.cggac 54 O 

aaccattacc tdtccacgca atctg.ccctic ticcaagg acc ccaacgagaa gagggaccac 6OO 

atggtc.ctgc tiggagttcgt gacggctgct gggat cacgc atggcatgg 649 

What is claimed is: 
1. A method for producing a plant exhibiting an improve 

ment in fungal and/or nematode disease resistance compris 
ing topically applying to a plant Surface a composition that 
comprises: 

a. at least one polynucleotide that comprises at least 18 
contiguous nucleotides that are essentially identical or 
essentially complementary to a DND1 gene or to a tran 
Script of said gene; and 

b. a transfer agent, wherein said plant exhibits an improve 
ment in fungal and/or nematode disease resistance that 
results from suppression of said DND1 gene. 

2. The method of claim 1, wherein said polynucleotide 
molecule comprises sense ssDNA, sense ssRNA, dsRNA, 
dsDNA, a double stranded DNA/RNA hybrid, anti-sense 
ssDNA, or anti-sense ssRNA. 

3. The method of claim 1, wherein said polynucleotide is 
selected from the group consisting of SEQID NO:34, 35,36, 
37,38,39, 40, 41, 42, 43,44, 45,46, 47, 48,49, 50, 51, 52,53, 
54, 55, 56, 57, 58, and 59, or wherein said polynucleotide 
comprises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID NO: 
1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, or 33. 

4. The method of claim 3, wherein: 
(a) the plant is a cucumber plant, the gene or the transcript 

is a cucumber DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complemen 
tary to SEQID NO: 1, 3, 7, 11, or 19; 

(b) the plant is a soybean plant, the gene or the transcript is 
a Soybean DND1 gene or transcript, and the polynucle 
otide molecule is selected from the group consisting of 
SEQID NO:34,35,36, 37,38,39, 40, 41,42, 43,44, 45, 
46,47, 48, 49, 50, 51, 52,53,54, 55,56, 57,58, and 59, 
or the polynucleotide comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 2, 4, 21, or 31; 

(c) the plant is a lettuce plant, the gene or the transcript is a 
lettuce DND1 gene or transcript, and the polynucleotide 

comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQ ID NO:5 or 9: 

(d) the plant is a tomato plant, the gene or the transcript is 
a tomato DND1 gene or transcript, and the polynucle 
otide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to 
SEQID NO: 6 or 10; 

(e) the plant is a barley plant, the gene or the transcript is a 
barley DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 8 or 12; 

(f) the plant is a cotton plant, the gene or the transcript is a 
cotton DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 13, 14, 18, 25 or 26; 

(g) the plant is a melon plant, the gene or the transcript is a 
melon DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 15, 27, or 28; 

(h) the plant is a maize plant, the gene or the transcript is a 
maize DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 16, 20, 29, or 30: 

(i) the plant is a rice plant, the gene or the transcript is a rice 
DND1 gene or transcript, and the polynucleotide com 
prises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID 
NO: 17, 22, 32, or 33: or, 

(j) the plant is a wheat plant, the gene or the transcript is a 
wheat DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 23 or 24. 

5. The method of claim 1, wherein said composition com 
prises any combination of two or more polynucleotide mol 
ecules. 
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6. The method of claim 1, wherein said composition further 
comprises a non-polynucleotide herbicidal molecule, a poly 
nucleotide herbicidal molecule, a polynucleotide that Sup 
presses an herbicide target gene, an insecticide, a fungicide, a 
nematocide, or a combination thereof. 

7. The method of claim 1, wherein said transfer agent 
comprises an organosilicone preparation. 

8. The method of claim 1, wherein said polynucleotide is 
not operably linked to a viral vector. 

9. The method of claim 1, wherein said polynucleotide is 
not integrated into the plant chromosome. 

10. A plant obtained by the method of claim 1. 
11. A processed product of said plant of claim 10, wherein 

said processed product exhibits an improved attribute relative 
to a processed product of an untreated control plant and 
wherein said improved attribute results from said fungal and/ 
or nematode disease resistance. 

12. A composition comprising a polynucleotide molecule 
that comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to a DND1 
gene or transcript of said gene, wherein said polynucleotide is 
not operably linked to a promoter, and, b) a transfer agent. 

13. The composition of claim 12, wherein said polynucle 
otide is selected from the group consisting of SEQID NO:34, 
35,36, 37,38, 39, 40, 41,42, 43,44, 45,46, 47, 48,49, 50, 51, 
52, 53, 54, 55, 56, 57, 58, and 59, or wherein said polynucle 
otide comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to SEQID 
NO: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, or 33. 

14. The composition of claim 12, wherein: 
(a) the plant is a cucumber plant, the gene or the transcript 

is a cucumber DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complemen 
tary to SEQID NO: 1, 3, 7, 11, or 19; 

(b) the plant is a soybean plant, the gene or the transcript is 
a Soybean DND1 gene or transcript, and the polynucle 
otide molecule is selected from the group consisting of 
SEQID NO:34,35,36, 37,38,39, 40, 41,42, 43,44, 45, 
46,47, 48, 49, 50, 51, 52,53,54, 55,56, 57,58, and 59, 
or the polynucleotide comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 2, 4, 21, or 31; 

(c) the plant is a lettuce plant, the gene or the transcript is a 
lettuce DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO. 5 or 9: 

(d) the plant is a tomato plant, the gene or the transcript is 
a tomato DND1 gene or transcript, and the polynucle 
otide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to 
SEQID NO: 6 or 10; 

(e) the plant is a barley plant, the gene or the transcript is a 
barley DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 8 or 12; 

(f) the plant is a cotton plant, the gene or the transcript is a 
cotton DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 13, 14, 18, 25 or 26; 
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(g) the plant is a melon plant, the gene or the transcript is a 
melon DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 15, 27, or 28; 

(h) the plant is a maize plant, the gene or the transcript is a 
maize DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 16, 20, 29, or 30: 

(i) the plant is a rice plant, the gene or the transcript is a rice 
DND1 gene or transcript, and the polynucleotide com 
prises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID 
NO: 17, 22, 32, or 33: or, 

(j) the plant is a wheat plant, the gene or the transcript is a 
wheat DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 23 or 24. 

15. The composition of claim 12, wherein said composi 
tion further comprises a non-polynucleotide herbicidal mol 
ecule, a polynucleotide herbicidal molecule, a polynucleotide 
that Suppresses an herbicide target gene, an insecticide, a 
fungicide, a nematocide, or a combination thereof. 

16. The composition of claim 12, wherein said transfer 
agent is an organosilicone preparation. 

17. A plant comprising an exogenous polynucleotide that 
comprises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to a DND1 gene 
or transcript of said gene, wherein said exogenous polynucle 
otide is not operably linked to a promoter or to a viral vector, 
is not integrated into the chromosomal DNA of the plant, and 
is not found in a non-transgenic plant; and, wherein said plant 
exhibits an improvement in fungal and/or nematode disease 
resistance that results from suppression of the DND1 gene. 

18. The plant of claim 17, wherein said plant further com 
prises an organosilicone compound or a component thereof. 

19. The plant of claim 17, wherein said polynucleotide is 
selected from the group consisting of SEQID NO:34, 35,36, 
37,38,39, 40, 41, 42, 43,44, 45,46, 47, 48,49, 50, 51, 52,53, 
54, 55, 56, 57, 58, and 59, or wherein said polynucleotide 
comprises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID NO: 
1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, or 33. 

20. The plant of claim 17, wherein: 
(a) the plant is a cucumber plant, the gene or the transcript 

is a cucumber DND1 gene or transcript, and the poly 
nucleotide comprises at least 18 contiguous nucleotides 
that are essentially identical or essentially complemen 
tary to SEQID NO: 1, 3, 7, 11, or 19; 

(b) the plant is a soybean plant, the gene or the transcript is 
a soybean DND1 gene or transcript, and the polynucle 
otide molecule is selected from the group consisting of 
SEQID NO:34,35,36, 37,38,39, 40, 41,42, 43,44, 45, 
46,47, 48, 49, 50, 51, 52,53,54, 55,56, 57, 58, and 59, 
or the polynucleotide comprises at least 18 contiguous 
nucleotides that are essentially identical or essentially 
complementary to SEQID NO: 2, 4, 21, or 31; 

(c) the plant is a lettuce plant, the gene or the transcript is a 
lettuce DND1 gene or transcript, and the polynucleotide 
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comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO. 5 or 9: 

(d) the plant is a tomato plant, the gene or the transcript is 
a tomato DND1 gene or transcript, and the polynucle 
otide comprises at least 18 contiguous nucleotides that 
are essentially identical or essentially complementary to 
SEQID NO: 6 or 10; 

(e) the plant is a barley plant, the gene or the transcript is a 
barley DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 8 or 12; 

(f) the plant is a cotton plant, the gene or the transcript is a 
cotton DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 13, 14, 18, 25 or 26; 

(g) the plant is a melon plant, the gene or the transcript is a 
melon DND1 gene or transcript, and the polynucleotide 
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comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 15, 27, or 28; 

(h) the plant is a maize plant, the gene or the transcript is a 
maize DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 16, 20, 29, or 30: 

(i) the plant is a rice plant, the gene or the transcript is a rice 
DND1 gene or transcript, and the polynucleotide com 
prises at least 18 contiguous nucleotides that are essen 
tially identical or essentially complementary to SEQID 
NO: 17, 22, 32, or 33: or, 

(j) the plant is a wheat plant, the gene or the transcript is a 
wheat DND1 gene or transcript, and the polynucleotide 
comprises at least 18 contiguous nucleotides that are 
essentially identical or essentially complementary to 
SEQID NO: 23 or 24. 
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