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Copy number variant leading to virus resistance.

@ The present invention relates to a genetic determinant comprising at least two copies of a combination of two
closely linked RDR1 genes, which two closely linked RDR1 genes are inversely oriented, and which genetic
determinant leads to virus resistance when present in a plant. In one embodiment, of the RDR1 genes in the
combination is represented by SEQ ID No. 1 or has a sequence identity of at least 70% thereto, and one of the
RDRI1 genes in the combination is represented by SEQ ID No. 3 or has a sequence identity of at least 70%
thereto; or one of the RDR1 genes in the combination encodes a protein represented by SEQ ID No. 2 or a
protein that has a sequence identity of at least 70% thereto, and one of the RDR1 genes encodes a protein
represented by SEQ ID No. 4 or a protein that has a sequence identity of at least 70% thereto.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift wijkt af van de oorspronkelijk ingediende stukken.
Alle ingediende stukken kunnen bij Octrooicentrum Nederland worden ingezien.
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COPY NUMBER VARIANT LEADING TO VIRUS RESISTANCE

The present invention relates to a genetic determinant which leads to virus
resistance in a plant. The invention further relates to a method for producing such a plant and a
method for selecting such a plant. The invention also relates to a virus resistant plant or seed
comprising the genetic determinant.

Viruses constitute a major group of pathogens that infect plants, resulting in
negative effects that influence aspects of crop cultivation such as plant growth, plant vigour,
product quality, and yield potential. Like most eukaryotes, plants have established a general
defense response against invading pathogens, such as viruses. Pathogenic viruses however are able
to evade such defense response by using different suppressor mechanisms. By consequence, within
the host plant species, specific defense responses have evolved to counteract the suppressor
mechanism of the pathogenic viruses.

When a plant or crop is affected by disease, in many cases this will not just be by a
single virus, but by a combination of two or more viruses or other pathogens, which only enlarges
the problem. Many professionally cultivated crops have resistances against several pathogens by
which they can be affected. One of the challenges of a breeding programme is to efficiently
combine resistances that are most relevant to that specific crop, or that are for example relevant for
a specific cultivation season or area of that crop.

In co-pending application PCT/EP2015/057409 a modified RDRI gene is
described which confers resistance to viruses, in particular against viruses of certain families and
specifically against viruses of the Potyviridae, Bromoviridae and/or the Virgaviridae. The
presence of this modified RDRI gene in a Cucumis sativus plant results in resistance against
Cucumber Vein Yellowing Virus (CVYV), and may contribute to resistance against other viruses,
such as for instance Cucumber Green Mottle Mosaic Virus (CGMMYV), Cucumber Mosaic Virus
(CMYV) and Zucchini Yellow Mosaic Virus (ZYMV).

Further research in Cucumis sativus that led to the invention showed however that
resistance against CVYV and CGMMYV were often present together, but that there were also
recombinants that were either only resistant to CVY'V or only resistant to CGMMYV. Modification
of the RDRI gene alone was therefore not a guarantee to acquire resistance against both CVYV
and CGMMYV, and potentially other virus infections. Also, identification of the presence of the
modified RDRI gene was always predictive for resistance against CVYV, but was not always
predictive for resistance against CGMMYV. Something similar can be expected for some of the
other viruses, and in some of the other crops in which the presence of the modified RDRI gene

contributes to virus resistance.
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It was then established that in the genome of Cucumis sativus two closely linked
RDRI genes are located on chromosome 5. These two RDRI genes are not exact copies, but are
very similar, and are designated herein as CsRDRI_I or 14137, and CsRDRI_II or 14138.
Furthermore, the two closely linked RDRI genes are inversely oriented, more specifically meaning
that they are linked to each other through their 3’-ends.

It was surprisingly found that when this combination of two closely linked
inversely oriented RDRI genes was duplicated, resulting in two or more copies of the combination,
and thus a total of four or more RDRI genes, this duplication resulted in increased virus resistance
in a plant. The presence of two or more copies of this combination is designated as a copy number
variant, the presence of which copy number variant influences virus resistance.

The present invention thus provides a genetic determinant comprising at least two
copies of a combination of two closely linked RDRI genes, which two closely linked RDRI genes
are inversely oriented, and which genetic determinant leads to virus resistance when present in a
plant.

The combination of two closely linked inversely oriented RDRI genes is defined
herein as ‘the combination’ or ‘the RDRI locus’. As used herein, ‘closely linked’ in relation to the
two RDRI genes that are present in the combination means that no recombination takes place
between these two RDRI genes. In one embodiment, the distance between the two RDRI genes
within the combination comprises not more than 3000 nucleotides. The nucleotides between the
genes are not part of the sequences of said genes. No other genes are located between the two
RDRI genes that are present in the combination. The terms ‘copy’ and ‘duplicate’ represent the
same and are used interchangeably herein. ‘Duplication” and ‘copied’ as used herein comprise
multiplication to two or more copies of the combination. Two or more copies are therefore
different copy number variants of the combination of two RDRI genes.

The genetic determinant of the invention can comprise two copies of the
combination of two closely linked, inversely oriented, RDR1 genes. The genetic determinant can
also comprise three copies of the combination, or four copies, or more than four copies. The
presence of at least two copies of the combination leads to virus resistance in a plant. A plant may
become resistant to a certain virus due to the presence of the genetic determinant of the invention,
or the resistance of an already resistant plant may be increased. The level of resistance is as
compared to an isogenic plant that has only a single version of the combination of two closely
linked, inversely oriented, RDRI genes. The presence of each additional copy of the combination
in the genetic determinant may lead to an additional increase in the level of virus resistance. This
means that for example a plant having four copies is more resistant than a plant having three

copies, which in turn is more resistant than a plant having two copies.
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The RDRI locus that is duplicated in the genetic determinant of the invention
optionally comprises one additional gene adjacent to one of the inversely oriented RDRI genes,
which additional gene is also duplicated as part of the combination to form a further version of the
genetic determinant of the invention.

The two or more copies, or duplicates, of the combination of RDR/ genes in the
genetic determinant of the invention can be present as tandem duplicates, meaning that the
duplicates are located directly adjacent to each other on the chromosome. The duplicates are
directly adjacent when no, or a maximum of 10, nucleotides are present in between the copies.
Each duplicate optionally comprises one additional gene adjacent to one of the RDR/ genes. The
duplicates can also be present as interspersed duplicates, which means that about one thousand,
two thousand, or even six thousand nucleotides are present in between the duplicated copies. A
larger chromosome segment can also be present between copies. Optionally, one of the duplicates
can even be positioned on a different chromosome. The presence of multiple copies of the
described combination as such within the genome of the plant is sufficient to form the genetic
determinant of the invention.

Copy number variants (CNVs) are relatively recently identified as one of the major
potential sources of genetic variation. The approach for determining the presence of CNVsina
genome to be able to identify their effect is however very different from identification of other
variations within genes, such as modifications that are present within genes. As for the latter,
usually analysis of sequences leads to the identification of differences between the sequences in the
comparison. These differences are subsequently used for the development of markers that are
linked to a genomic region that comprises a modification, or markers that comprise the mutation
itself. This is however not feasible for establishing the presence of CNVs, since these are not based
on differences in the nucleotide sequence of a gene. A copy number variant has to be identified by
determining the repetition of specific sequences within a genome, and especially sequences that
form genes or parts of genes. These variations in copy number can be present close to each other,
for example on the same chromosome, but they can also be positioned on different locations in the
genome. The majority of genetic variation that is caused by CNVs, and especially their impact on
and relation to specific phenotypic traits, is not yet revealed.

In one embodiment the sequence of at least one of the RDR1 genes of the
combination is represented by SEQ ID No. 1, which is the sequence of CsRDRI_II, or has a
sequence with a sequence identity of, in order of increased preference, at least 70%, 75%, 80%,
85%, 90%, 95%, 98%, or 99% to SEQ ID No. 1. Said similar sequence should underlie a
functionally homologous gene of the CsRDR1_II gene. Alternatively, at least one of the RDR/

genes of the combination has a sequence that encodes a protein that is represented by SEQ ID No.
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2, or encodes a protein that has a sequence identity of, in order of increased preference, at least
70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99% to SEQ ID No. 2.

In one embodiment, the sequence of at least one of the RDR/I genes of the
combination is represented by SEQ ID No. 3, which is the sequence of CsRDRI_I, or has a
sequence with a sequence identity of, in order of increased preference, at least 70%, 75%, 80%,
85%, 90%, 95%, 98%, or 99% to SEQ ID No. 3. Said similar sequence should underlie a
functionally homologous gene of the CsRDRI_I gene. Alternatively, at least one of the RDR!
genes of the combination has a sequence that encodes a protein that is represented by SEQ ID No.
4, or encodes a protein that has a sequence identity of, in order of increased preference, at least
70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99% to SEQ ID No. 4.

In a particular embodiment the combination comprises one RDRI gene represented
by SEQ ID No. 1 or by a sequence having, in order of increased preference, at least 70%, 75%,
80%., 85%., 90%, 95%, 98%, or 9% sequence identity thereto, and one RDRI gene represented by
SEQ ID No. 3 or by a sequence having, in order of increased preference, at least 70%, 75%, 80%,
85%, 90%, 95%, 98%, or 99% sequence identity thereto.

In an alternative embodiment the combination comprises one RDRI gene that
encodes a protein as represented by SEQ ID No. 2 or encodes a protein having, in order of
increased preference, at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99% sequence identity
thereto, and one RDR/ gene that encodes a protein as represented by SEQ ID No. 4 or encodes a
protein having, in order of increased preference, at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or
99% sequence identity thereto. A genetic determinant comprising the particular combination of
SEQ ID No. 1 and SEQ ID No. 3 leads to resistance to Cucumber Green Mottle Mosaic Virus
when present in a Cucumis sativus plant.

In one embodiment the combination comprises one RDR/ gene represented by
SEQ ID No. 1 or by a sequence having, in order of increased preference, at least 70%, 75%, 80%,
85%, 90%, 95%, 98%, or 99% sequence identity thereto, and one RDRI gene that encodes a
protein as represented by SEQ ID No. 4 or encodes a protein having, in order of increased
preference, at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99% sequence identity thereto.

In one embodiment the combination comprises one RDR/ gene that encodes a
protein as represented by SEQ ID No. 2 or encodes a protein having, in order of increased
preference, at least 70%, 75%, 80%, 85%, 90%, 95%, 98 %, or 99% sequence identity thereto, and
one RDRI gene represented by SEQ ID No. 3 or by a sequence having, in order of increased
preference, at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99% sequence identity thereto.

SEQ ID Nos. 1 and 3 represent the wild-types of the CsRDRI_II and CsRDR1_I

genes of Cucumis sativus, and the corresponding proteins represent the wild-type proteins. Genes
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that are the functional homologue of CsRDRI_I or CsRDRI_II in other crops have at least 70% up
to 99% sequence identity with one of these RDRI genes of Cucumis sativus.

In certain instances the expression of at least one of the RDR/ genes of the
combination in the genetic determinant can be increased as compared to the expression when only
a single version of the wild-type is present. The expression of one or both of the RDR/ genes of the
combination can for example be increased due to the presence of at least two copies, optionally
three, four, or more copies of the combination in the genetic determinant.

The expression of at least one of the RDR/I genes can alternatively be increased
due to a modification in the wild-type nucleotide sequence of said gene. Such a modification
comprises for example a modification upstream of the start codon of the gene, in particular a
modification in the promoter or the 5’- UTR.

The increased expression can be an increase of the mRNA level of the RDRI gene,
or an increase of the level of the RDR1 protein, or an increase of the activity of the RDR1 protein.

Increased expression of a gene that is present in a plant can be measured in steady
state situation, which in relation to the function of this gene means a situation wherein no virus
infection is present in the plant. Alternatively increased expression of a gene that is incorporated in
a plant can be measured in an infected state situation, whereby a virus infection is present in the
plant.

In a specific embodiment the modification upstream of the start codon of one of
the RDRI genes in the combination resulting in increased expression and virus resistance is an
indel. The indel that leads to increased expression is suitably an indel resulting in a modified gene
sequence represented by SEQ ID No. 5. Downstream from the start codon ATG, SEQ ID No. 5
has the same sequence as SEQ ID No. 1. The invention also relates to a genetic determinant
whereby the sequence upstream of the start codon of one of the CsRDRI genes in the combination
has, in order of increased preference, at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 99%
sequence identity to the sequence upstream of the start codon of SEQ ID No. 5.

In a particular embodiment the genetic determinant comprises one CsRDRI gene
represented by SEQ ID No. 3 or having, in order of increased preference, at least 90%, 95%, 98%,
99% sequence identity thereto, and one CsRDRI gene represented by SEQ ID No. 5 or having, in
order of increased preference, at least 90%, 95%, 98 %, 99% sequence identity thereto. A genetic
determinant comprising the particular combination of SEQ ID No. 3 and SEQ ID No. 5 leads to
resistance to Cucumber Green Mottle Mosaic Virus and to Cucumber Vein Yellowing Virus when
present in a Cucumis sativus plant. The CsRDRI genes represented by SEQ ID No. 3 and SEQ ID
No. 5 need not necessarily have the exact sequence of these SEQ ID’s in said resistant Cucumis

sativus plant, but can also show at least 90%, 95%, 98%, 99% sequence identity thereto.
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As used herein, the percentage ‘sequence identity’ is the percentage of nucleotides
or amino acids that is identical between two sequences after proper alignment of those sequences.
The person skilled in the art is aware of how to align sequences. To obtain the most significant
result, the best possible alignment that gives the highest sequence identity score should be
obtained. The sequences are compared over the length of the shortest sequence in the assessment.

A high percentage of sequence identity is commonly assumed to point to a
homologous sequence. A genetic determinant comprising RDRI genes having a sequence identity
percentage as claimed is part of the invention if said similar sequence is functionally homologous.
Functionally homologous means that it is a gene sequence that leads to a protein that has a similar
function as the RDRI genes that were identified in Cucumis sativus. A similar sequence is a
sequence has at least 70%, up to 99%, sequence identity to SEQ ID No. 1 and/or SEQ ID No. 3
and/or SEQ ID No. 5. For this invention *functionally homologous’ means that the gene or protein
is involved in virus resistance.

An ‘indel’ as used herein can represent an insertion, a deletion, or a combination of
both. Preferably, the indel in one of the RDRI genes in the combination, resulting in increased
expression, comprises at least a deletion.

The presence of the genetic determinant of the invention in a plant suitably leads to
resistance to a virus of the family Potyviridae, Bromoviridae, and/or Virgaviridae. Virus species
belonging to these families that cause major problems by infecting a large number of cultivated
crops are for example, but not limited to, Cucumber Vein Yellowing Virus (CVY V), Cucumber
Mosaic Virus (CMV), Zucchini Yellow Mosaic Virus (ZYMYV), Papaya Ringspot Virus (PRSV),
Watermelon Mosaic Virus (WMYV), Cucumber Green Mottle Mosaic Virus (CGMMYV), Tobacco
Mosaic Virus (TMV), Tomato Mosaic Virus (ToMV), Pepper Mild Mottle Virus (PMMoV),
Pepper Mottle Virus (PepMoV), Potato Virus Y (PVY), Soybean Mosaic Virus (SMV), and Maize
Dwarf Mosaic Virus (MDMV).

Plant species that have in their genome RDRI genes that are homologous to SEQ
ID No. 1 and/or SEQ ID No. 3, and are therefore particularly suitable for acquiring a genetic
determinant of the invention, belong to various plant families such as Cucurbitaceae, Solanaceae,
Brassicaceae, Apiaceae, Fabaceae, Amaranthaceae, and Asteraceae. Crop species suitable for
acquiring a genetic determinant of the invention can specifically be selected from any of the
following: Phaseolus vulgaris, Beta vulgaris, Brassica oleracea, Daucus carota, Lactuca sativa,
Cucumis melo, Cucumis sativus, Cucumis pepo, Spinacia oleracea, Solanum lycopersicum,
Capsicum annuum, and Citrullus lanatus.

The present invention relates to a method for producing a virus resistant plant
comprising introducing a genetic determinant that has at least two copies of a combination of two

closely linked RDRI genes, which two closely linked RDR1 genes are inversely oriented, in a
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plant. The genetic determinant can be introduced from another plant which comprises the genetic
determinant through commonly used breeding techniques such as crossing and selection when the
plants are sexually compatible. Such introduction can be from a plant of the same species, that
usually can be crossed easily, or from a plant of a related species. Difficulties in crossing can be
overcome through techniques known in the art such as embryo rescue, or cis-genesis can be
applied. Suitably markers can be developed for the genetic determinant to follow the incorporation
of that genetic determinant into another plant.

The above method can in particular be used to introduce the genetic determinant of
the invention into a plant species that is suitable for incorporation of such genetic determinant. In a
particular embodiment the genetic determinant of the invention can be introduced from a Cucumis
sativus plant comprising the genetic determinant into a Cucumis sativus plant lacking the genetic
determinant using standard breeding methods. In Cucumis sativus the genetic determinant can
comprise two, three, four or more copies of the combination of two inversely oriented RDRI genes.
Introduction of the genetic determinant in Cucumis sativus leads to resistance to Cucumber Green
Mottle Mosaic Virus. When one of the RDRI genes in the combination is represented by SEQ ID
No. 5, the presence of the genetic determinant in Cucumis sativus leads to resistance to Cucumber
Green Mottle Mosaic Virus and to resistance to Cucumber Vein Yellowing Virus.

Alternatively the genetic determinant of the invention can be introduced by
increasing the copy number of closely linked inversely oriented RDRI genes that are already
present in the genome of a plant, or they can be transferred from another, sexually incompatible,
plant, for example by using transgenic modification. Techniques that can suitably be used for
modification of the copy number of a gene or a combination of genes, or for the transfer of
multiple copies of RDRI genes from other plants, comprise general plant transformation
techniques known to the skilled person, such as the use of an Agrobacterium-mediated
transformation method. Other genome editing methods such as the use of a CRISPR/Cas system
might also be employed.

The invention further provides a plant comprising the genetic determinant of the
invention, which plant is resistant to one or more viruses due to the presence of the genetic
determinant. A plant of the invention is preferably resistant to one or more viruses of the family
Potyviridae, Bromoviridae, and/or of the family Virgaviridae.

The invention also relates to a seed comprising the genetic determinant of the
invention, wherein the plant grown from the seed is resistant to one or more viruses, in particular to
one or more viruses of the family Potyviridae, Bromoviridae, and/or the family Virgaviridae.

A plant or a seed of the invention is a plant or a seed in which two or more copies
of a combination of two inversely oriented RDRI genes are present, which presence results in virus

resistance, for example a plant or a seed of a species selected from the group consisting of
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Phaseolus vulgaris, Beta vulgaris, Brassica oleracea, Daucus carota, Lactuca sativa, Cucumis
melo, Cucumis sativus, Spinacia oleracea, Solanum lycopersicum, and Citrullus lanatus.

A Cucumis sativus plant comprising the genetic determinant of the invention
preferably is resistant against Cucumber Green Mottle Mosaic Virus, optionally in combination
with resistance to Cucumber Vein Yellowing Virus.

The present invention also relates to a method for selecting a virus resistant plant,
comprising determining the copy number of a combination of two RDRI genes that are inversely
present, and selecting a plant that comprises at least two copies of said combination as a virus
resistant plant. A plant comprising at least two copies of said combination comprises the genetic
determinant of the invention.

Various methods based on sequencing of the genome have been developed to
identify copy number variants (CN'Vs), and it is known to the person skilled in the art how to
establish the presence of copy number variants within a genome of a plant. Straightforward
strategies for CNV detection based on next generation sequencing data are for example (1) read
depth analysis, (2) split-read analysis, (3) discordantly mapped read pair analysis, and (4) de novo
genome assembly.

In the present research a tool was used to detect local copy number variation of the
combination of the two RDRI genes that were identified in the region of relevance in Cucumis
sativus. Subsequently gqPCR was used to also determine the expression level of the genes in the
combination. Results of both the variation in copy number that was identified, and of the
expression analysis, were linked to virus resistance of the plants (Example 1). In this ways the
relation between genotype and phenotype was established.

The present invention will be further illustrated in the Examples that follow and
that are for illustration purposes only and are not intended to limit the invention in any way. In the

Examples reference is made to the following figures.

FIGURES

Figure 1 — Genomic sequences of SEQ ID No. 1, SEQ ID No. 3, and SEQ ID No. 5,
including the coding sequence (CDS), which starts with the start codon ATG (bold in the
sequence), and the sequence about 2 kb upstream of the start codon including the 5’-UTR and the
promoter. Sequences are of Cucumis sativus CsRDRI1_II, CS RDRI_I, and CsRDRI_II having an
indel upstream of the start codon respectively.

Figure 2 — Protein sequences of SEQ ID No. 2 and SEQ ID No. 4, generated by the
CDS’s of CsRDRI_II and CsRDRI_I respectively, whereby CsRDRI_II with the indel, represented
by SEQ ID No. 5, codes for the same protein as CsRDRI_II since the CDS is the same.
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Figure 3 — Read depth analysis of sequencing data from various lines that were susceptible
to both CVYV and CGMMYV, were resistant to CGMMYV and susceptible to CVY'V, or were
resistant to both viruses.

A: WGS read mapping of Geno3 to reference genome (pacbio);

B: WGS read mapping to BF11 reference (pacbio), CGMMYV susceptible (S) and CVYV
susceptible (S) lines;

C: WGS read mapping to BF11 reference (pacbio), CGMMYV resistant (R) and CVY'V susceptible
(S) lines;

D: WGS read mapping to BF11 reference (pacbio), CGMMYV resistant (R) and CVYV resistant (R)
lines.

Figure 4 — Possible locations of copies of the combination of RDRI genes within the
genome, in relation to each other. For ‘Geno4’ a genetic determinant with 3 copies is depicted, and

for ‘Geno2’ and ‘Geno3’ genetic determinants having 2 copies are depicted.

EXAMPLES

EXAMPLE 1

Identification of copy number variants for RDRI1 genes in Cucumis sativus related to virus
resistance

In previous research two closely linked, inversely oriented, RDRI genes were
identified on chromosome 5 of the Cucumis sativus genome. At least one of these RDRI genes
was, when modified, determined to be involved in conferring resistance to CVYYV. Although there
appeared to be a linkage with resistance to CGMMYV, recombinants having only CGMMYV or only
CVYYV resistance could be observed. Markers that were developed for the modified RDRI gene
were predictive for the CVYV resistance, but not always for the CGMMYV resistance.

Whole genome sequencing (WGS) was subsequently done on a number of lines
that were susceptible, or had one or both resistances. More than 250 additional markers were
developed based on sequence differences in the region of interest. Again, also the analysis of these
data and the application of the new markers did not result in better markers for the CGMMV
resistance. This led to the assumption that something different than a modification in or around the
gene on the chromosome 5 region might be leading to the CGMMYV resistance, and it was decided
to take a different approach.

The WGS data of the various lines were then mapped and subsequently analyzed
using WGS read alignment visualization tools, and compared against an internally generated
reference genome sequence of Cucumis sativus. Using this, the read depth of the sequence with the

two RDRI genes was observed. It was highly interestingly found that the read-depth of the specific
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sequence that has the two RDRIgenes was around two times or even three times higher for certain
material when compared to the reference genome (Figure 3).

To confirm this information a large number of 61 lines having CGMMYV and
CVYYV resistance in various combinations, or being susceptible to both, were resequenced and a
gPCR was performed using the available data. The qPCR data were analyzed using the ‘delta delta
Cq’ method (ddCq), with efficiency correction. The threshold was calculated using suitable
software, which is commonly known, for both target genes CsRDRI_I and CsRDRI_II, as well as

for the reference gene. The following formula was used to calculate the eventual fold changes,

(1 S L83 0gy — LG 8pgyr
== =y igfigr— LGy
E,i + st“:r}‘-{ﬁum LBy .

The different methods eventually led to the same result, and confirmed the
presence of copy number variants for the combination of the two closely linked, inversely oriented,

RDRI genes in the genome of Cucumis sativis.

EXAM PLE 2
Determination of the location of the different copies

The location within the Cucumis sativus genome of the different copies was
determined by a combined strategy, which includes split-read analysis, discordantly mapped read
pair analysis, and de novo genome assembly. Based on this analysis, it was determined that the
multiple copies of the RDRI combination in the Cucumis sativus genome in some backgrounds are
present as tandem repeats. This was determined by split-read analysis, but also verified with the
use of an MGB assay that confirmed the presence of overlapping sequences. Other backgrounds
showed that the copies were present on the same chromosome, but with around 1000 up to 6000 bp
in between. This was done through de novo genome assembly. A third result showed that the
copies can be even further away, possibly with around 200 kb in between, but a location on a
different chromosome is also still feasible. To obtain this result, split-read analysis was combined

with discordantly mapped read pair analysis. The combined results are visualized in Figure 4.

EXAMPLE 3
Linking resistance to the presence of copy number variation
The lines that were analyzed in Examples 1 and 2 were also phenotyped for
resistance to CVYV and to CGMMV. A bio-assay was performed using commonly known
inoculation and observation methods for evaluating the resistance. For CGMMYV two repetitions
were carried out. CVY'V resistance score was based on several bio-assays in different years.
Subsequently for each line the genotypic data indicating the copy number and the

presence or absence of an indel, and the phenotypes indicating virus resistance were compared
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with each other to be able to draw conclusions. Results of certain representative lines are presented
in Table 1.

‘Genol’ refers to plants in which only one version of the combination of two
closely linked inversely oriented RDR/ genes is present, so there are no multiple copies. ‘Geno2’ is
a genetic background in which 2 copies are present, but they are located far from each other in the
genome, probably around 200 kb or even more in between. ‘Geno3’ is a genetic background that
does not have the indel in CsRDRI_II that is known to lead to CVYV. The copies in this
background are located at a distance of between 1000 and 6000 bp from each other. ‘Geno4’ is a
genetic background in which the copies of the combination of RDRI genes are tandem
duplications. Also, CsRDRI_II in this background has the indel that leads to CVYV resistance.

‘R’ means that in that test all plants were resistant. A score of 8/2/0 means that 8

plants are resistant, i.e. without symptoms, 2 plants show light symptoms, and O plants are

susceptible.

Table 1

Copy number in relation to CVYV and CGMMV resistance, and gene expression

COPY NUMBER EXPRESSION RESISTANCE
g 9
o = g @ - o~
o > > ° - =
] S & £ & & g = =
k3 R < T S| = =
g 5| 8 & | | ° 3| g
z Z| ¢ 5| o
8| 8
Genol 1 1,1] 0,87 131 -0,81(s S s
Genol 2 1,11 0,93 064 -055|s S S
Geno2_1 2,19| 1,92 |2x 09| -1,32|s 8/2/0 |8/2/0
Geno3_1 2,02| 1,86]2x 1,05| -0,33|S R R
Geno4_1 1,08| 1,02 229| -0,68|R s S
Geno4_2 2,13 | 1,99 2x 3,73 -1,14 (R R R
Geno4_3 3,21| 3,13 |3x 3,56 -0,47 R R R
Genod_4 303| 3,2|3x 454 -0,22|R R 3/7/0

Based on these results it was concluded that the presence of multiple copies of the
combination of RDR/ genes leads to resistance to CGMMYV. When the indel in one of the two

RDRI genes is present (Geno4) it gives only CVYV resistance when just 1 version is present
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(Geno4_1). Only when two or more copies are present there is resistance to both CVYV and
CGMMV. No copies and no indel gives susceptibility to both viruses (Genol). Geno2_1 and
Geno3_1 show that CGMMYV resistance can be present independent of CVY'V resistance.
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CONCLUSIES

1. Genetische determinant omvattende ten minste twee kopieén van een combinatie
van twee nauw gekoppelde RDR/ genen, welke twee nauw gekoppelde RDR/ genen
omgekeerd georiénteerd zijn, en welk genetische determinant leidt tot virusresistentie wanneer

aanwezig in een plant,

2. Genetische determinant zoals geclaimd in conclusie 1, omvattende drie, vier, of
meerdere kopieén van de combinatie van twee nauw gekoppelde omgekeerd georiénteerde

RDR]I genen.

3. Genetische determinant zoals geclaimd in conclusie | of 2, waarbij

a) ten minste een van de RDR/ genen in de combinatie wordt voorgesteld door
SEQ ID No. 1 of een sequentie-identiteit heeft van ten minste 70% daaraan; of

b) ten minste een van de RDR] genen in de combinatie een eiwit codeert
voorgesteld door SEQ ID No. 2 of een eiwit codeert dat een sequentie-identiteit heeft van ten

minste 70% met SEQ ID No. 2.

4. Genetische determinant zoals geclaimd in conclusie 1 of 2, waarbij

a) ten minste een van de RDR/ genen in de combinatie wordt voorgesteld door
SEQ ID No. 3 of een sequentie-identiteit heeft van ten minste 70% daaraan; of

b) ten minste een van de RDR/ genen in de combinatie een eiwit codeert
voorgesteld door SEQ ID No. 4 of een eiwit codeert dat een sequentie-identiteit heeft van ten

minste 70% met SEQ ID No. 4.

5. Genetische determinant zoals geclaimd in conclusie 3 of 4, waarbij

a) een van de RDRJ genen in de combinatie wordt voorgesteld door SEQ ID No. 1
of een sequentie-identiteit heeft van ten minste 70% daaraan, en een van de RDRJ genen in de
combinatie wordt voorgesteld door SEQ ID No. 3 of een sequentie-identiteit heeft van ten
minste 70% daaraan; of

b) een van de RDR/I genen in de combinatie een eiwit codeert voorgesteld door
SEQ ID No. 2 of een eiwit dat een sequentie-identiteit heeft van ten minste 70% daaraan, en
een van de RDRJ genen een eiwit codeert voorgesteld door SEQ ID No. 4 of cen eiwit dat een

sequentie-identiteit heeft van ten minste 70% daaraan.
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6. Genetische determinant zoals geclaimd in een der conclusies 1-5, waarbij ten

minste een van de RDRI genen in de combinatie een indel upstream van het startcodon heeft.

7. Genetische determinant zoals geclaimd in een der conclusies 1-6, waarbij de

afstand tussen de twee RDRI genen die omgekeerd aanwezig zijn niet meer dan 3000 bp is.

8. Genetische determinant zoals geclaimd in een der conclusies 1-7, waarbij de
afstand tussen kopieén van combinaties van twee RDR/ genen niet meer is dan 6000 bp, bij

voorkeur niet meer dan 1000 bp, meest bij voorkeur 0 bp.

9. Genetische determinant zoals geclaimd in een der conclusies 1-8, waarbij een
van de RDR/ genen CsRDRI_IT is, voorgesteld door SEQ ID No. 1, of ten minste 90%
sequentie-identiteit heeft daaraan, en een van de RDR/ genen CsRDRIJ_I is, voorgesteld door
SEQ ID No. 3, of ten minste 90% sequentie-identiteit heeft daaraan, waarbij de aanwezigheid
van de genetische determinant in een Cucums sativus plant leidt tot virusresistentie tegen

Cucumber Green Mottle Mosaic Virus.

10. Genetische determinant zoals geclaimd in een der conclusies 6-8, waarbij een
van de RDRI genen CsRDRI_I is, voorgesteld door SEQ ID No. 3, of ten minste 90%
sequentie-identiteit heeft daaraan, en een van de RDR/ genen een gemodificeerd CsRDRI_IT
is, voorgesteld door SEQ ID No. 5, of ten minste 90% sequentie-identiteit heeft daaraan,
waarbij de aanwezigheid van de genetische determinant in een Cucumis sativus plant leidt tot
virosresistentie tegen Cucumber Green Mottle Mosaic Virus en Cocumber Vein Yellowing

Virus.

11. Werkwijze voor het produceren van een virusresistente plant omvattende het
introduceren van de genetische determinant zoals geclaimd in een der conclusies 1-10 in een

plant.

12. Werkwijze voor het selecteren van een virusresistente plant, omvattende het
bepalen van het kopie-aantal van een combinatie van twee nanw gekoppelde RDRI genen die
omgekeerd aanwezig zijn, en het selecteren van een plant dat ten minste twee kopieén, bij
voorkeur tenminste drie kopie€n, van de combinatie omvat als een virusresistente plant

omvattende de genetische determinant zoals geclaimd in een der conclusies 1-10.
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13. Werkwijze zoals geclaimd in conclusie 11 of 12 waarbij de plant behoort tot
een soort gekozen uit de groep bestaande it Phaseolus vulgaris, Beta vulgaris, Brassica
oleracea, Daucus carota, Lactuca sativa, Cucumis melo, Cacumis sativis, Cucumis pepo,

Spinacia oleracea, Solanum lvcopersicum, Capsicum annuum, en Citrullus lanatus.

14, Werkwijze zoals geclaimd in conclusie 11, 12, of 13, waarbij het virus van de

familie Potyviridae, Bromoviridae, en/of van de familie Virgaviridae is.

15. Werkwijze zoals geclaimd in een der conclusies 11-14, waarbij de combinatie
van twee nauw gekoppelde RDR1 genen tenminste een RDR1 gen omvat dat wordt
voorgesteld door SEQ ID No. 1 of een sequentie-identiteit heeft van ten minste 70% daaraan,
en/of tenminste een RDR1 gen omvat dat wordt voorgesteld door SEQ ID No. 3 of een

sequentie-identiteit heeft van ten minste 70% daaraan.

16. Werkwijze zoals geclaimd in een der conclusies 11-14, waarbij de combinatie
van twee nauw gekoppelde RDR1 genen tenminste een RDR1 gen omvat dat wordt
voorgesteld door SEQ ID No. 3 of een sequentie-identiteit heeft van ten minste 70% daaraan,
en/of tenminste een RDR1 gen omvat dat wordt voorgesteld door SEQ ID No. 5 of een

sequentie-identiteit heeft van ten minste 70% daaraan.

17. Werkwijze zoals geclaimd in een der conclusies 11-14, waarbij de
virusresistente plant een Cucumis sativus plant is welke resistent is tegen Cucumber Green

Mottle Mosaic Virus, en optioneel resistent tegen Cocumber Vein Yellowing Virus.

18. Werkwijze zoals geclaimd in conclusie 15 of 17, waarbij de combinatie van
twee nauw gekoppelde RDR1 genen Cs RDRI_IT omvat, welke wordt voorgesteld door SEQ
ID No. 1 of een gen dat een sequentie-identiteit heeft van ten minste 90% daaraan, en
CsRDRI_I welke wordt voorgesteld door SEQ ID No. 3 of gen dat een sequentie-identiteit
heeft van ten minste 90% daaraan, en waarin de gekozen virus-resistente plant een Cucumis
sativus plant is die twee kopieén, bij voorkeur drie of meer kopieén, van de combinatie bevat,

waarvan de aanwezigheid leidt tot resistentie tegen Cucumber Green Mottle Mosaic Virus.

19. Werkwijze zoals geclaimd in conclusie 16 of 17, waarbij de combinatie van
twee nauw gekoppelde RDR1 genen CsRDRI_Il omvat, welke wordt voorgesteld door SEQ
ID No. 5 of een gen dat een sequentie-identiteit heeft van ten minste 90% daaraan, en

CsRDRI_1 welke wordt voorgesteld door SEQ ID No. 3 of gen dat een sequentie-identiteit
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heeft van ten minste 90% daaraan, en waarin de gekozen virus-resistente plant een Cucumis
sativus plant is die twee kopieén, bij voorkeur drie of meer kopieén, van de combinatie bevat,
waarvan de aanwezigheid leidt tot resistentie tegen Cucumber Green Mottle Mosaic Virus en

tegen Cucummber Vein Yellowing Virus.

20. Plant, welke resistent is tegen een of meerdere virussen door de aanwezigheid

in zijn genoom van de genetische determinant zoals geclaimd in een der conclusies 1-10.

21. Zaad, waarbij een plant gegroeid uit het zaad resistent is tegen een of meerdere
virussen door de aanwezigheid in zijn genoom van de genetische determinant zoals geclaimd

in een der conclusies 1-10.

22. Plant zoals geclaimd in conclusie 20, of zaad zoals geclaimd in conclusie 21,
waarbij het virus van de familie Potyviridae, Bromoviridae, en/of van de familie Virgaviridae

is.

23. Plant zoals geclaimd in conclusie 20 of 22, of zaad zoals geclaimd in conclusie
21 of 22, welke een plant of een zaad is van een soort gekozen uit de groep bestaande uit
Phaseolus vulgaris, Beta vulgaris, Brassica oleracea, Daucus carota, Lactuca sativa, Cucumis
melo, Cucumis sativus, Cucumis pepo, Spinacia oleracea, Solanum lycopersicum, Capsicum

annuum, en Citrullus lanatus.

24. Plant zoals geclaimd in conclusie 20, 22 of 23, welke een Cucumis sativus
plant is omvattende de genetische determinant zoals geclaimd in conclusie 9 of 10, waarin de
genetische determinant ten minste twee kopieén, bij voorkeur tenminste drie kopieén van de
combinatie bevat, welke Cucumis sativus plant resistent is tegen Cucumber Green Mottle

Mosaic Virus, en optioneel resistent is tegen Cucumber Vein Yellowing Virus.

25. Cucumis sativus plant zoals geclaimd in conclusie 24 omvattende de genetische
determinant zoals geclaimd in conclusie 10, welke plant resistent is tegen Cucumber Green
Mottle Mosaic Virus en tegen Cucumber Vein Yellowing Virus door de aanwezigheid van de

genetische determinant.
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Genomic sagiences SRQ ID Nog. 1, 3, a&and S

SEQ ID ¥o. 1 m-cgkﬁkl Fdion :
>Cucumis sativus, csﬁ???vz STy 1413Q gencuac aequﬂ:w

,ATACTA”AA“AﬁThATTCTTWTC CAAA ACATA“TATC&ThATCCiT”WTCCAAA“AC
A”ACAAT”ATAAC&CTAGCA*TCATATTCCrTﬁFWﬁCB&ATAAPA&ATAMZ&C CATARCA

: CTALCAATAHTAACCCAAACLTEAANbeATer@TﬁAmAR(ﬁCﬂAA GRTTATTATARCA

ARG T TR T AT CT T T L T e OO R TG A SO T A A G AR T T TR C AT AT T TGN
AAATThTAAATCAAT’TG~TAh@T2ihTuhTAaﬂATHTTCTCAhhATCLTmccw“CTAWA
ACT”TTﬁAﬁTAAATAAﬂTA@A A AR T ARG R A TCAGCACAGESAGTOTOTTCAT
CTTGETTTAEOTEA 1&§uii:sAAiiigiu;awizzwmmﬂummvwmmmwmmwmmmvr
NNNVKNNQ&&NN?NVVFNNQNVWNYNVhLNNV&NWﬁNNNNﬁNﬂNNNVWNNNNNNM}NNNN
B N N N N C T O A O T OO O D T D A T T O O CA D TR T T AGT GO AT
CPCREEIACCUGTCTCACTERARAAATIGE GRACATGTCTAGAARTATTTARAGCATATOTC
AAAuT”TAﬁG”TCATTGGT&WTQTCTCTATLhAaAmC”TCAAhATKTT&”TTMACA Gor
CACARTTAAATAT PIGAGAGAGARACAACGTARGTATTTCAAANTATS GTATCAATABATT
TG T AGETAT T T C AT AT T T R T T AGATTAT TG GARTCARCCTITSTATCATATGATTA
PAAATATATATBTGA&ACAACAAAAEGTHCMAAMATGT3KATCTAAMATAﬁTA AARACAR
TATGH TATATT”TCTATTCFT””CTT”AAIAA“AﬁAATQNTTTC”AMAAT”TTTTTTaAZ
ARRATATCARTCOACA TAGA A AR T TR TA T A T TG GG CT AT T AT AR TP TANTAT
ATTCTTTTCOARARCTAGRAGCCARRAT TAAAAARAA A BAGARA T TAC AT TOALTARAGH
AiAT”TuG”“TTATGCCCAMGGAAAuCT?&AAAA AAAGACCIG TCAATOAAAGQTOTTTD
T”IA“T“TTQAPCTAAAJM“CCCCRATTATGCAAT?ATAT”T”TTCRTTCC”CCATTTT”
B AT T AR T T T A T T T PG A S LA A TG T O T S T A T O P TOTOOR T
COTCTTTICRTS AAI&AA?CTGC“”GGT&?TCACQT&ACT”TT CCTTOORTTETTCAGAR
A AT AT AT T GG TS T T T T T P T T TATATTOTARA AGCTATTCTTCTTTOTTICTS
TT”CTTWATCTCQGTICAiimiri“”LhTGiiiiiiLCCATTT”TTTTTﬁTT COCOTETR
TTPTCTIIOTATTTAGCARTGETAT TTAUTGOTTOT
GROGUTGTTTATEATCT TTCTW”TCAAyTTTTA“_TTTCACTATGTGqu
TETCOGTTTCATTAT AAAA CGTG TCrCATGTICCCACATATTITCTTGATCATET
ATGAGTTACCATT GO vTTwACCAAATwAGTAT&ATéiL&TCTAGﬁMT;
TOTCTATTAATETCEETS ACATCCTCTATAT O L PEARTGTETS CATACCTTTTCARTTTCR
TCAAGATOATARTS GG AR T ARG T AT AT AT AGARAC T T ATEGAARARS
GOTTAAATARATAT AATWTTT‘”ICGATaGAﬁTGTARGAAA”ALTiTTT%AIL“ATLT”
CTCACTICTTTATT T TGACACTTGE GG T AR T AR T A T A T GGG TEAGGTATT
TCAACAﬂTTGuTCTTTTcyzCAAGuQ, “ATATATT&TGCTAG“TwﬁkCTTGuCTT“CTT
TTTAGGCTICATCATATGCA T TOTART CART T TG TTTGATATS RCAGAAMGARGTICGOR
urTCAT”TTT““ AT CAGCT T I T TGRAT T COTTOTRATS
G T AGAGOEART TACAGHCACAGHAACTATTGATS
GAGEAGGARIACGAGTE TATECTATCATCORSTITA
c&A?TATATCMAAﬁGCT&ﬂT&AAgGCQTQ”GTTAT eleli
: , p : AL GATATTC P ACCABATCOGUTTOIOTTTG
BT?A&AFFTT A&& C””TAQQ&CT&C&TPTTGS””CTCAuRT@TL%AﬁSGA&hCTTTTW
uCGTGTT%TGﬁA?A ; T CEGETTTOACUTECOIARGETTT
" ¥ .:CuCZBCGAFAA”ATTT

u@chGMTﬁAG?TA;a_
ATCCATTAACTTTS
1LAGAAaTATCAb

FAﬁTfTCA&@TﬁhTmAGTGTACTG’””TATTTECTC”TQACTAT

' AAPT AéAﬁVﬁAARﬁETTAmTGQﬁ

CCACThAAAT ATC TTTATRL_ __,TC&GRGBAATRMAEACBC GAACA&TTTA
GuALA&AGﬁARTT&hGTuAAf D, TGAT%@CETCGAEGFQAAA&RGAA“TGAGAAA&
hATLAA&GTTT”ATCAAAAGATTG”&AAAGaGaTA’” GAAGATAG CTCTAGATQAATTC

CAGTGEC MTWAA?TGuGQGAAAuAAG“TA”AATTTTAET&AAR&a ITGTCTTAGTTCATER
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Gci :
CTATTCTCART TGN ARTOSAC ,
CT&&GAuARA&RhAsTATTQT“ T””” ”@GA”A&A&”CGAQ

Fig. 1-2

T TATCATACAT I TTTOTC CCAACTTGATARDYTC AGACTATCEETAREATTTRGATA
Aﬁ*GAmeTTm”AGCCALMMAAGCW“A&TbTTG”TTALTHAIT\TAAT@TGG?A GATA
TETTTINTrTS CAACAGAGCTARARCATATCCCT AN ATGAATTTTANC KAG” AAGTAT
AERCAGARCTRAROTTL WusﬁTT”“”TATATTTGTAT&”T”@A@ SATARGCTTA AARCY
G T A O T O CARSTOAAM ﬁT&“ﬂT”mﬂATﬁéaaﬁﬁayﬁTiﬁTﬁ”E“””'
GA‘”TTG&AAT&A caaaiﬁ '

ArTTGGTG rc aca&avq hhAA gcaAm Agﬁ&’ TTTTbquT ;
’”CT”"QTT&&ACTTIT”LA GEAAATTGACACCOARTEOT e AC”%APMCATTTTRG
Th»AT&&TbTﬁGTSANGuRLA} c21CTLC“MTaraLM“&c§ akﬁg‘“ '
BUTCCCTAATTTTCATGATAN %?T”u :

GOTCACTONTTOPA *TﬁTT

A&”?ATTAACTTGC@
A ~ {: m‘ne-

EmuuTgCPTGEﬁG;
: i; uAi&@AT”TG CTGETACE
Eyas st ainrteletalalar tele s vas t*mmiammfgg” tEXGAiTCT'Q%
TACTGOCOTOATAGAT CAIGCF”“AAQQAA&CE POTCCACTPGARAGA
SO T CARAR TGO T IAGATOAD GCARATACADRARD TKP“TCBAA”:
GOCACCTAT T DI GACOT TG AR T RGO AN TOT R TR :
””TMAAQTTthMTETCTCQTCi&QAAuT”’ BEnpprs
.uer@gHWACA”rCAs&A:T?“TMGQGM“Tf“”“rrm'
b?AT?cgauTGAuxT@m*T:@QLGTGCATCVTNWTQTMN‘ :
TTTTARACH ~§T”“TT”’AG”“C?hALA ATEGEA TCACTATTAR

GUTICTAGLTTAT TEOATETAGTC TT&CGGU \ABATECTEOAT

Y

A”GT?TF TOCAAR
ALAT”AAﬁTiACTGCAwCT“XAAERA GGUARTE 133?Guu;uATTm“cnx ATATACGAAR
TETAGCOARGTATACTHOTA AGRCT AR CCARTOOTTTGETTOA Am&nGAAAC”m“Ahu
TETOAGT uA“”T;aﬁﬂ"TAaAmT;A””””TCAfﬁ”TQAﬂuT“ﬂ?ﬁ'¥AGG¢A”TG5
AR AT T T OO A TAO T AT a0 Mﬁguwmw GA
TARARAR TG EREATCAGS ”,@ﬁ&wwﬁTmmmv
AGETGTTATTIOTG TS amWAMAvrwmﬁ?va :
CAAGTATEAATS: ARG ACBARCOTT
“mTTC“QA&RCGTC“uL¢GXMT'QT' 4
-Gaﬁaw?&AACAAc&Cﬁ“:‘
GQOTCARCAGROTE TR
PﬂTGm”ﬁTﬁCGSWTAQ»EE.nghT”CT e telny
CAGAGRATORARAGTTORTAY Y
AG AR T AT O OGATOT N TCOACTAR,
GG ECACATORGOAL SOTGUATOAR
COGRCATTTCATICTARSTS :
TEATETOUECETT T TAACAL Egipiah: mﬁT&”ﬁA
@Q”T“”?CQACXAAth@GTLAA&G@&&ATuAMw?AT*
&AW¢ELARGENQﬁA AR AT ATATT IO TC O T e KGTGTTB
ACTTRRTSARTYC L&A\TGﬁﬁTgwéTAAGCATCM
T TTROTTATOTT nu&AﬁCT?CTTﬁr
TTCATCTIRCOTAD EE@T””?C?A”ET”?CG
ACCETTIOTOTROT ﬁ”rﬁﬂfmzagavaﬁédgﬁcﬁ“
TG?u imT“TmrwmwTmeccw SCTQATTRT
TGJATG””&AT?L“. Yoy

L katrer
RS

wuz@&1CW”A““1fuuhG@T§Aug‘TTA.gﬁé'
Aﬁwamzz”nGAG@wa

_ TATG
TTTGQ;GAT’”X. GCCA&&
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Fg. 1-3

T

A”TGGvG%AAWTBTTT&CKBTCTTG&ATA”CA?””G*?C&A%WA”TAAQAAT
’ﬁTCAAFTATA GO OGACATGE T COLCAAGATTATGAC DDA CATGGAR
t ”ﬁTTCGAGGACTACC”CG&CGATG.AhmﬁTﬁ”CACAAGAAFAA‘TATﬁPCAEC
A% CTT& AAATTTCATCCACTATOAT: A AR A A GG OGGAATTCATCAGTANT
G“TﬁGTTTGALLTCATPA“EATCTTTC Ch*\AARAATCQAGCGGAAT?C?iTA UTTG
GUTGTOAAGT { .wAGG Cﬁ?u?mlCAATGAG&AAQLA”AQT”‘”AT
TATG ACATCATAQTAAT&TCZATubﬁ* uJTTLﬁﬁCATuGTATTT&"TT»CATATCAT

‘CALA””T&”T GGUGT‘“T”””ATGQCAGAAAGAATCKTGG CCATTTTCTTAGCTITOCA

TECTRTGTPIATGATARACTC Avcc&“ATﬁAAGQpCCCCAAAArMAATTCEAGAGCTCz
TATTGA v

aEQ D ﬁc. 3 - C&RﬁRi £ =z i
>Puvum1= EdthUb cs?Q?Gvg sme 14137 genomic seguencs
TTA&A LACCTTTTTAAAAA“”éAAa”ThCCATATﬁAA A T A G TATGE T AR T ARG TOGETE T I TATTGOAR
CTATAATaAHGThTG y T%ﬁ”ATA&TATAAT”T’ ARTCCATCITTGRATAC CuTA“TTCQUTmfkahTTC
”bATAT”” TTATTTFGTTTAT Q&AAT“TT&”TT”.A?ATTC“TTAP&AE&CTTG AAATATAAQAA»TA
TMTABAAZAMTTAAGAATAHAPCAQPATTTTT.AA&AATTHC&AQTAT3A&Aﬂﬁﬁ?@”@ﬁ?@ﬁﬂﬂ? CTATC
AATA@TAFATTAQGTT AR ATATTOGTOTAT CACTAATANR TCATBAGRGTCTAGTETAG SACTTTOOARTAT
TTA”AH?LTTTTTAAAATGCTGL”ATAﬁACT”%ﬁTmﬁTT&TTT?ThAAAﬁ”CTTATCCATTA&A}TTE””C@T
AT T T T T P CA T O T T T I CACGRTTCARGA TC&TAETTTMATFTSSTmCTLQATCC TOTCOATTOORS
CACTC?TC”TQTTALCAAT&pTCT&TTTiuGCmTTCCAAﬁu&uw?GQfAA FEATCAATGTARNTASTTARARS
ACTTAGATARATAGATICAL TT%fHGTTUTGfTTATTTGMGTMT?TﬁAALﬁﬁAATAHTGAAThCTTAQTGHA
QTTA?TTBGLCAC”CT“AQTCTTAiATCTT@AAAATATAA@A&AATTAF“T*CTTTTuAGAGAAAEATTG“BT
ATT TTTT%iTATTGAATATSﬁCCCA&”A}TAGG“‘AAB\ A A A A A AR T TC T AT COARRO TR AT TAT
' TTAuCTMTAﬁVTALAA TﬂTTFﬁEAHLAATGAATSA?TTECHCTTGM&CCTLTTMAAAAAC
: T&&ACATAAAA%A&AAGTQ&AAGATﬁAAMﬁTuAhGRGA STTRATARCAA
TA&AATARAAﬁTiATTATATGARAT?A&A"RFAhArA”CTTTCZCiAAuRAGGAAAA&mﬁﬂﬁTC
AGH ABAGTAR n&h Gaﬁ"ﬁﬁaJHVFRAhAATG“TCbTﬁARA#

_~AuG*AGCAAGT”T1UTTTGTGRTTTT
CwTCAAP A&gGC”TTTL&F‘%ﬁTGRaGTLTATmﬁiLﬂ&AG”TTMCARFTi TCTCAT C”CLAﬁAAAAA“
ATTTMTR& dﬁTﬂTT&CTTTACTTCAAATTkATTATTT TTACTTATTOTTACTES ihAGTALCLLiiBTLTTT
TA@AAAC&C&CTAM&AMTT&BTZAQCAlﬁAhTAAG”AA&E”IGAAAATuAAbP&Aﬁ&A
”LAACCCCATG

" 5»
: &T“ATTTT GATTTAGAD Cﬁ”ﬁTTGC ARAACH TATT”TAﬁ“
TCOP TCTTTTEGCTLIC”CACAAQQ$CCCCTTATTTATuGATwTTFATI%TT”CAGECATAGTGTGCCAA TT
”TT””G&TC&CTAGCTCTATCC”TA“AA”RT&AA&TT”CAA”LG&TF&TMTABAuAA%ACGAwTACAT
’ AR T G A T TEGAA DT A AT T T LS T GATTOATT TTPTW’A§AA

iA"GAﬁ@TQ.AGAAITAAA&AEAA&CAPAJrGGﬁGATAmTTTLA

i

Afyﬁ' ”}.-,l.ﬁi CTARATAS ATCCATQAA@Tzia TGACAQAAA”&TGTTTTTGTATTAAAA& e
TGAT! : ‘uC&AUAA&\ATAGALFAA&ATGAAAAwHTTAALCﬁAAGGQTGb

* iTTA CGCC”TTTGATGTWGWTT”

prsitige TGTAaTTaECAALi&hﬁTuuGGALTﬁGuC?TqCTGCTC”TaPAw
CRCTOTTY rACﬁCTciiiii'&LLLiLﬁATigCTC”ACT&GuTTC
MHTQGAAA”TTCBAAAE&CT&AAFTTZiCAT”TCCLTT”ATLuATTTGTG*PACTTGGACGGGATTTTTwAT
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Fig. 1-4

”TTTTLTTT”TTTAAPW”TuthTTﬁTﬁTGT“TfTCTEg GCTLATATCTTT&ur”?uT
WTCTTCCCAAATT?C& TﬁﬁACATCCTLAPCTTTmW”TA CkAC?ﬁbwG“A”%TT”

CETTGUACTUTTTTITOT B CAT AT TACATCATGD TATTTT” ' (
TICTTOAR TT”mrTTmAQrT BAGT T IGATOTAGHOGAS
TCTEGEG0T TumCA%“GTrTgrcwarwr~*armrrr‘
TTTC?T@TCCA@HAGGTmAh""TTCTMTTCTTCAjl
TARTTCARTCOATITATTGOTA ;
ACCMTATT?TCTT@A&ATT@rchTGuAAiwcrchTTcaaA‘
EEAbCCQTCTTAumAAGWCGmGAﬁﬁCATTT”TTT SAXTOT ..AAAA BATTCRCATTAS TOGATTTC
CMTLA”ATG”CALCﬁ”A<ATGuM~L§ﬁAGhATii1*iuGAGGGM AT*CAGGm“vAFCTAﬁMﬂTQTaTH' AT
AﬁAC“TTAuA“vAWC”AAuAGAbLCuGEtuTAUACT&“ATC?ThTTuTTCAATTWAWTAGTmQTAgAKn¢&CT
CAGTTw@iCATTMPTT”pﬁ”?AA1chcumﬁrAru TAﬂﬁGAmCTTCTThT:TTAAGSﬁicaarcAAﬁhcA
TG ATATr&macﬂAAAACﬁﬁm@OAGA”ALATCTA”ACCT”GGAA AGTTCCTEOTATEOT Y TS rTmGTchhcm
CrCAACTGARARLTT TG T TT“TATQ”GAAVCAAA” ATTTuwTGAQTTTTGGAATTCGAhFCC GAAa
“TGAACTTA&hTTTGAAATﬁTAAGTCT&T AQTATAWGC””“AGU”TTCArhTCﬁGﬁTC BT

ACTGCACTETCOGE AGAM”AGTCTATGBQ Tﬁ?CﬁTCTGATCC&GCTTG’ATCA“CAAA
G A D D AT D P T OR AR AL “AATTFTC TETCTTGTA
AAT””?T”CAA”TATTGTCTTAG*T UITGRRACKS BEEG2
QTTAAAEACTAGATATCrTA?TCAWATGTAAG"TTAAMFGT
T&AGTﬁuAGCTG””CGGATATATAAR&A&C“TG“%CCG&ﬁTA'
CTTET Tm&AWCAAbCNTLTGAKGArCAATGGGTTAPAAﬁCQﬁT
T T T O T T ATG T TGARGCTAL COTAATGCLOGTOR R OT T aaL m&ACAAA@TT”TWC
hAHhATTTCAACKTGABTTCQMCTTCATAL&TGAAGA”GC“AATTT“T“TWT TRTAGRGE
TG T GAT IO LG TTOIrATG Y TD TGCCGTANAbAATrTMGTTT@AAh*f' '3*@“?%@”“&&3@@?
AT”?C&”GG”TATTB”TTCRE@CTAGiTTFTACCG@TTGGTCLAAA GRATANTAR '
“rGAACaTwPCTTGGAAAﬂaeznm?cgﬁTTTAAAGCAATcﬁAbﬁMATGA ATCRAN
CTACAGAMAGTATTORAS GACATUCTCCAMATTIOTCOTGITAD DAY CCPTEGATO TSNy
AGE qTTcAhATAA:ALPMTGTAAGG”ﬁTzcmrcyGTuG”acwugAGT
ATE ”TT““CXATATAMTGATA&TTTTCTfCGm”iET”TTWTGTmCﬁTGAGGhC
ﬂﬂA:WT’ ’GCuACGGATCTCTT”AAAﬁﬁﬁTLﬁ

_rﬁggchwcrf

P

rGTT&LAuTTCPT&AAAA”
iAﬁZA”AGC?G;_xrewACQ
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ARCTGCARTACCAGC TATAATA”LTTPTCﬁMTTA”ATCTQAAﬁGAu TICC SACTTTATEOAGAAGUOIGAD
_CGA CB&&&C?TTTT GanGTCAAA&A T”“L&CCAACTTE&A

CGAﬁGuCTTTbA

GUTTEATTATTAT

g ) TTTﬁAéﬂA&uﬂGAAGAu
__Gacs _AcgﬁcA$3 ATTCAATGCARGAGARGS
i ACTAT CRCTOTTAT

RETTRAGUETCCCOTS &MCTGTTT&LLACAAACTGA
ASAAﬁAA.AGAGAUACﬁTQCAAGA”TuGSAﬁCT??“”KC&C%TTCGSACh
CTG?F&GRTTﬁAACT~AATMT TC
i "CT“TTAA”TC“TTGAAA&QTTGT
. TAATA””CAQATTCG&ATCAAbACPGTW CATGAAATOTD
BAK TATPGC”CATCLTC”Zu »AGLTYTT”AT&TQCGTACTL@?TGM;
'”ﬁAT”T?GATIC”TA”&AA@WTTAA”AAATTTTmZi””GTLAAAATGA
: AGCCTACT Tl&TCTCCT&“”CTGCTCT”TAAACAECTCTATGZRT”
AAEuwTHAACA”CA&CATTAT“A“ATATA“”ATA?uTﬁACAAGA : ;

I“‘I‘l\f‘i
J.'-‘.u

T”TATA%Q

SEQ IE o, 5 - QERDRE II mcﬂéfled with mmdel {CAGETY -~ bald}
»Cucumlb sativig. 1413 8 roalfjed  genomis cequen0@ ”

T”rTuTCCCAAAMACh”AC“ﬁTLEHAR“CCTTLLT””AAACBCﬁTl AA@C&T&AC
AR AR R AT A D T A O A TAACACT AT AR T AR T A A OO AR AT TARA
AT TATTA T AR AT TAGGA PTG UUA T AR T O P T T OO AR A TGO CACCOT
,GéhAAATTATaA~TchATutcwTATATT”chAMAh"ATGTTCTG”aﬁhm GCTAC
ATRASTARACGACTAACTAGAGUARGOTCAGGACAGGCATTATC I TCATITTAS
, SN L Y SR B TN
‘NNV%NNWNNmrNNVmemmﬁmwwﬁmNwaTTUCACTc:wT
TCUGERCARCCOTCTCAUTUGARAARTTCOACA 'TéThGAAAT
ATTC45T ;

TTGOCATAT

*TCH?TG"ArMTAucaA““#Arccrcr*crﬂcwaLCTCTGT&GATW
T GGGGTTGTM_

,i?ﬁ&A@&ﬁb
’CR&CFA TT
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GOAT I IOOATATA
ATC&anhCUArAT TT*TﬁIMTSAANAGA
A&ACA\;AAC’“MC”TTGL@MWT’WWTPT ‘I’T"LLTA .m:
CA&GT@&AL&LAQ&TMTCQTKAAAAC&AATTﬁM ¢
CAAPGRCARAGARPTTGAGAR GOTTAGETS : 2
ﬁachC?TTcrAc'GTTA@TTA"TrGGT' ‘ CGGATTT
ACTGARGACCOTTTOTTARALTTT TCCA”GGAAAT
PA”WTAPTBTTHCALA&?C”"”TGG”?TAT OTTRUAL
”%AATTTGﬁmlaﬁTTLAﬁAGAﬁmTCAﬁGGG”AAATT‘ACATTGGTCACTWGT*C T
AAPT”C”?Aﬁ”ZGTB”ZTKFALC””CT”CAA”L&TCAACTT“”uAThTACAATMTT&TTTAACATAhATTTC
TECTACAACRRR: ATﬁTﬁTTceAﬁ(mc”“G@Tﬂ?TCA@ATMAaTTTCT*"uaafTGGTAGATT”TCA&A?ATA
?AhTﬁLTG“C&TPATACATCBV CF”TAAHCAAMCTTCTCCACf ‘ :
TGS TMAJAQCA?cAATAﬁArAAAﬂTAOTTCﬁAATTﬁnAcmATﬂr cc:cagc
AAC@GTTAGT”TATC“ACACA@&PWTCAB”THACA COTTOTAAAGT
AT G T O TAT T ACGOLaaTAT CTGACTACATIGACAR
TT”GGTAAAArGMATTCAAﬂTCAJTTcTﬁT“CAGﬁTg'
T”&AACCCATTCT”TCAG”TC”AAHAGATMP‘ATC&

ATCTAGE CRATWACGGCAAAREGC*uCQTquATaT?T”PT olu)
CAATG ATuGG&GATT”TCATAATMAAC&AA&T”TA

SALC”ATZTT”ACCT rhh
”TTA”PTTTGTGC“CC

TWTCJGATCA

TEACACCFGTGCATGTACvA*
euTCAAG*T.AagGA”ﬂTAMTTTaAChT




TG\:C TETCAAGTCGUTEOGARAG AGL:CG AGGEECTGET T AR TGRGARRGCAGASTIACA Y CATGGATAT f‘A
AUTARTE ITETATG CA&(‘AGCT“’CAGCRTGCTAM’I’TTC TTACATATCATCACACCTACTAGGGETG G""CT&:AT

G Aiw&AAﬁAArC‘ATGLv CATTPTCTTAGCT T TCOATCETETRT Tib\.T(”A’“AAh’ FTEATO C‘GTATCAA”CACC

GOABRATTARTTOTAGRECTCGD STRTTGA ;
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Prwt&&n ﬁﬂguaaaes SRS TN Nos. 2 and &

>Cucumis sativug Lomv 314138 protedn segquances o
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VHRY CV“WCFJXgccnwvwzuvahqxvpsvtDN?&RVSPV“LEL:K&VSTFmspRﬁqosgzﬁ &f?}»numa
SVILRIGITIGDRERE EFLAYSSRQLRENARNMEAPKNELTARK T ROWMC IGDPHNIRNVAKYABRLAO nﬁ STET
LY SRRV T PO BV RS G OUNY VA S DA IO I AR SF AT KAKIwGIRﬁT?CﬁFﬂ*RYA”¢K§V* IDRTSSY
RMQ&RAQMLFYES“HlKﬂDVu&”SK‘ﬁB*FMNKQH TLLETLOVODHVFRSROORE IDRLDTIFSDRLKAQDD
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VS AHODLHIDR VT PE R KN REF LV TG TV VAR POLE BODVEVL TAYD OV P S LM DOV FRPORGS RER
PHECSGSDLNG bIYFVCM“ﬁndlPPOOV&PADTE?VFQWVhRSDV”ﬂwRVQ Y PANYMUNDSLOT TARARTAR
ADKFD&\AFQNbCIQLAKMFoﬁ&V“FDKTf¥§3L?PANLR&KMY? MK AUKYTY B ESVLGKLERMLDE 1

MEKTIQLFGRRPSQVY L SV VEG L T TGP DA TN TR S GERORRVYATIO

RP e «,kz.

‘J

E\IKN?R°YW§?PLWKQ&&YE3DMBVE FF&YI“PQIYH&N\YDM RLGNLMHYHKIRTEARLIS GEELTESES
FIMRNEARSIILAVE SLWFTwﬁGW“NPRA?IYYmHH“NVV ““SﬁﬁkkwEY&%TEWQWSWCRKNHGHWLbFP”

?V&DKLIRIKHRKIN&RBEE

SEQ ID.No, 4 ~ CgrDd DRI X

>Qucumis &ativu&mcs§§3ﬁv2 emy 34137 protein ssquence
i&&TTHlSCN?OFVTADAVKk?{EuhTCﬁ TVYATKVRPPKRLCCRLY%IVQF:&QTQAEL*waANOPJW“C
SEYLRKARBATREVD TVPKPRZVMYTL ELLLOFGOOVETERFRVINEMN VLT G IOMRKMNFH LR YRS VRYRL
Eb XEIIN I?LHCQRDQSVFVYLTQMSGAJFIVK&VAENSpQI? W“LLK?F?h&*EDQWYR?TQ“E S808Y
| KL?NuQﬂM?P : CROLAPIVDSREHVLEPYRILERS MALVOY
: °h§1”hP”RKY@nHmPﬁbUVT LﬁUGLV\
Fvanﬁw*iRaﬁsLhunMﬂsxs” :

$Vr$§@?uyigo y i
“VﬁthHiQF JhQLTT&u”m"

VOISSER xwuwa“hPY l”REHHmVIFCN‘”VAXNF”T?Th“‘ vwK%V&T“TLYHMVQCYV”FQKtQRPﬁ
PHECSESDLD hﬁ?l"VC%DTEMIPHRQIP“WﬁffﬁﬁwyﬁﬁL“RhVT"ERlQEYF“WYMVW&“Q“"?KNAH”AL
ADKEL Fk&&°°§?thAMLW%VQ7DNPRTCVWAi LESHUYVERF POFMERPDR DS SYESNKVIGKLE RAVKDIA
B IIRSFfQEYAP&Q?”“DMLVEGVEDYVﬁkaVHR$Y“ﬁVKLbNLuDY&C?K &QEﬁlo”“IFRV°KaF“
RERDARKINLAY RQL&KLQnTW”VAFﬁu%ESWQDDLFAKARAWYYMEY&%REWC CYNEGMRROBYLEFRROVY
OREMOI KENNLRRRERAARLASY FORPCHVILNLOGS
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ABSTRACT

The present invention relates to a genetic determinant comprising at least two
copies of a combination of two closely linked RDR/ genes, which two closely linked RDRI genes
are inversely oriented, and which genetic determinant leads to virus resistance when present in a
plant. In one embodiment, of the RDR/ genes in the combination is represented by SEQ ID No. 1
or has a sequence identity of at least 70% thereto, and one of the RDR/ genes in the combination is
represented by SEQ ID No. 3 or has a sequence identity of at least 70% thereto; or one of the
RDRI genes in the combination encodes a protein represented by SEQ ID No. 2 or a protein that
has a sequence identity of at least 70% thereto, and one of the RDR/ genes encodes a protein

represented by SEQ ID No. 4 or a protein that has a sequence identity of at least 70% thereto.
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31 januari 2011 (2011-B1-31}.
“Cucumis sativus RHA- dependemt RNA
polymerase la MRNA, complete cds.”,
XPROZ760251,

gevonden in EBI accession no.

EM STD:H(Q738485

Database accession no. H(738485

* sequentie ¥

e

A DATABASE EMBL [Online]

31 januvari 2011 (2011-01-31).
"Cucumis sativus RNA-dependent RNA
polymerase 1b mRNA, complete cds.”,
XPGGE?58252

gevonden in EBI accession no.
EM_STD:HQ738486

Database accession no. HQ738488
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Box No.1 Basis of this opinion

. This opinion hias bean established ot the basis.of the latest set of claims filed before the start of the search.

2. With regard to any nuclectide andior amino acid sequence distlosed i the application and necessary tothe

claimed invention, tis opiion hag bHeen astablishied on the basis of:
a. type of matarial:

asequenas disting

L1 tableds) related to the sequence listing
b. format of materiah

o oen papet

i electranic form
. time of flingfurnishing:

& contained inthe application as filed.

1 riled fogether with the application in electronic form.

1 hurnished subseguently for the purposes of search.
. inaddition, inthe case that more than one version or copy of a ssquencs listing andior table relating thersto
has bean filed or furnished; the required staternents that thednformation in the subseguent or additional
copias isddentical ko that in the application as Hiled or does not go beyond the application as filed, as
appropriate, wera furnishad:

« Additional comments:

Box Ne. V' Reasoned statement with regard 10 novedly, inventive step or industrial applicability;
citations and explanations supporting such statement

e

1. Staterment
Nowelty Yes: Claims 1415
No:  Claims 16-21
invetitive step Yes:: Claims: ‘
Ma:- Claims 1-21
tidusivial applicability Yeg: Claims 121

Ng:  Olaims

Citations and explanations

see separate sheet
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Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1 Heference is made o the following documents:

DA WO 2011/003440 A1 (ENZA ZADEN BEHEER BV [NL]; MAZEREEUW
JAAP [NL]; VAN KAMPEN BRIGIT [NL]} 13 January 2011 (2011-01-13)

D2 PICO B ET AL "Sareening Cucumis salivus landraces for resistance 1o
cucumbaer vein yellowing virus”,
PLANT BREEDING, PAUL PAREY SCIENTIFIC PUBL., BERLIN, DE,
vol. 122, no. 5, 1 Octaber 2003 {2003-10-01), pages 426-430,
XPO025T2460, |
ISSN: 0179-9541, DO 10.104641.1438-0523.2003.00882.X

B3 D. Leibman, D. Wolf, S. Haviv, M. Brumin, V. Gaba, A. Gal-On: “The role
of Cucumis spp BNA-dependent RNA polymerase genes in antiviral
defense’,

XViinternational conference on plant-mictobe interactions 2014, Book of
abstracts.

B July 2014 (2014-07-08),

Retrieved from the Internet:

URL:hitp:dwww mpmi20 14rhodes-hellas.gr/bookOfAbstracts/Posters!
P414.pdf

retrieved on 2018-07-25]

D4 DATABASE EMBL [Online] 31 January 2011 {2011-01-31),
"Cucumis salivus RNA-dependent BNA polymerase 1a mRNA, complete
cds.”,

Database accession no. HQ738485

31 DATABASE EMBL [Onling] 31 January 2011 (2011-01-31),
"Cucumis sativus RNA-dependent BNA polymerass 1b mRNA, complete
eds.”,
retrieved from EBI accession no. EM_STDIHGQ738486
Database accession no. HO738488

2 NOQVELTY.

FoemNL2STR fsdpaiaie sheetl dduly SOE8Y (sheet 1}



WRITTEN OPINION Application number
{SEPARATE SHEET) NL2015547

n
PO

2.2

2.3

2.4

2.5

a1

3.2

3.3

3.4

D1 and D2 disclose cucumber plants resistant to CVYV or to both CVYV and
CGMMV. The plants of the present application relate 1o known CVYV andfor
CAMMYV virus resistant cucumber lines found to comprise RDR11and 1§
located closely linked, inversely oriented. Novelty of claims 16-21 cannot be
therefore acknowledged in view of any of DY or D2

D3 teaches that RDR1a, RDR1b and RDR1c are identified in cucumber. Virus
susceptibility/resistance can be associated with RDR1 level. Transgenic
plants resistant to virus show an increased expression of RDR1b. Infected
plants show an increased expression of RDR1c. Ectopic application of
salicylic acid induced an increased expression of all three,

D4 discloses the polypepiide sequance of RDR1a from cucumber being
identical over the whale Jength to SEQ 1D NO: 4 of the present application.
The cDNA sequence of RDR1a is identical over a stretch of 1890 nts to SEQ
{0 NO3 of the present application.

D5 discloges the polypeptide sequence of RDR1b from cucumber being
identical over the whole length to SEQ 1D NO: 2 of the present application.
The cDNA sequence of RDR1a is identical over a stretch of 1888 ntsto SEQ
ID NO:1 and 5 of the present application.

in view of the prior art the subject-matter of claims 1 1o 15is novel.
INVENTIVE STEP.

03 can be considerad the closest prior art forthe subject-maiter of claim 1.
The difference lies in the combination of RDR1 variants and genomic
arganization associated to virus resistant cucumber plants.

The probiem to be solved can be seen as the provision of a further
combination of RDR Y variants associated o virus resistance in cucumber,

The solution as claimed is the provision of a genetic determinant comprising
at least two copies of the combination of two closely linked RDR1 genes,
inversaly oriented.

However, the problem is not solved over the whole scope claimed contrary 1o
the requirements of inventive step. Only resistance to cucumber green mottle
mosaic virus (CGMMV) seems 10 be correlated to having af least two copies
of of two closely linked BDR1 genes as claimead. The resistance o cucumber
vein yellowing virus {CVYV) seems 1o be linked to the presence of the
modified RDR1_{ of SEQ 1D NO:5 independently of the copy number (see
table 1, p. 12 and 116 -19). Moreover, whan the copies are located far from
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4.1

each other in the genome, the plants are not resistant to CGMMV (see line
"Geno2 1" in table 1 and p.11; 1.35-p.12, 1.2). The same is true for dependent
claims 9 to 10, and for the methods of claims 11 1o 18

INDUSTRIAL APPLICABILITY

The subject-matter of claims 1-25 seems o be susceptible of Industrial
Applicability.

Re ltem Vil

5
5.1

DISCLOSURE, SUPPORT AND CLARITY

The subject-matter of claim 11 facks support in the description and sufficiency
of disclosure. The applicatiorn concerns the correlation of existing resistant oy
su‘scepti-b-le plants to CGMMY andior CVYV and the location of genomic
variants of RDR1 gene. The application does not disclose that a susceptible
plant can resull in resistance upon the introduction of the genstic determinant
as defined in the claims, and it would be considered an undue burden and a
new line of research to do so.
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