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(57) Abstract: The present invention provides the identification and use of EG261, homologs of EG261, orthologs of EG261, para-
logs of EG261, and fragments and variations thereof for altering, e.g. increasing, pathogen tolerance and/or resistance in plants.
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D Claims Nos.

2. D Claims Nos.:

3. K‘ Claims Nos.: 7-15, 33-35

This international search report has not-been established in respect of certain claims under Article 17(2)(a) for the folllowing reasons:

because they relate to sub)ect matter not required to be searched by this Authority, namely:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
. extent that no meaningful international search can be carried out, specifically:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

-***-Please see Supplemental page-***-

claims.

additional fees.

payment of a protest fee.

4. }E No required additional search fees were timely paid by the applicant.
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

This International Searching Authority found multiple inventions in this international application, as follows:

1. I:l As all required additional search fees were timely pald by the applicant, this international search report covers all searchable
2. D As all searchable claims could be sea.rched without effort justifying additional fees, this Authority did not invite payment of

3. I:I As only some of the required additional search fees were timely paid by the apphcant this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

Consequently, this international search report is

Groups I+: Claims 1-6, 16-28, 30-32, 36-38, SEQ ID NO: 1 (nucleic acid sequence coding for EG261)

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

EI The additional search fees were accompam'éd by the applicant’s prdtest but the applicable protest
fee was not paid within the time limit specified in the invitation. .

D No protest accompanied the payment of additional search fees.
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-***-Continued from Box No. IlI: Observations where unity of invention is lacking -***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+: Claims 1-6, 16-32, 36-38, SEQ ID NO: 1 (nucleic acid sequence coding for EG261) are directed toward an isolated,
recombinant, or synthetic polynucleotide comprising a nucleic acid sequence of (a); (b); (c); (d); (e) complements of a nucleic acid
sequence of (a), (b), (c) or (d); (f) reverse complements of a nucleic acid sequence of (a), (b), (c) or (d); (g) reverse sequences of a
nucleic acid sequence of (a), (b), (c) or (d); (h) mRNA sequence of nucleic acid sequence of (a), (b), (c) or (d); and, (i) fragments and
variations of a nucleic acid sequence of (a), (b), (c), (d), (e). (P, (g) and (h); a process of determining the presence or absence of a
polynucleotide coding for EG261, homologs of EG261, orthologs of EG261, paralogs of EG261, and fragments and variations thereof in
a plant, wherein the process comprises at least one of: (a) isolating nucleic acid molecules from said plant and amplifying sequences
homologous to the polynucleotide; (b) isolating nucleic acid molecules from said plant and performing a Southern hybridization to detect
the polynucleotide; (c) isolating proteins from said plant and peforming a Western Blot using antibodies to a protein encoded by the
polynucleotide; and/or (d) demonstrating the presence of mMRNA sequences derived from a polynucleotide mRNA transcript and unique
to the polynucleotide; a method of producing a plant with conferred or enhanced pathogen tolerance and/or resistance, the process
comprising: (b) crossing a first plant containing a polynucleotide coding for EG261, homologs of EG261, orthologs of EG261, paralogs of
EG261, and fragments and variations thereof to a second plant, and harvesting the resultant seed; (b) determining the presence of the
polynucleotide in the resultant seed or in cells or tissues of a plant grown from the resultant seed; wherein the determining comprises at
least one of: (i) isolating nucleic acid molecules from the resultant seed or in cells or tissues of a plant grown from the resultant seed and
amplifying sequences homologous to the polynucleotide; (i) isolating nucleic acid molecules from the resultant seed or in cells or tissues
of a plant grown from the resultant seed and performing a Southern hybridization to detect the polynucleotide; (iii) isolating proteins from
the resultant seed or in cells or tissues of a plant grown from the resultant seed and performing a Western Blot using antibodies to a
protein encoded by the polynucleotide; and/or (iv) demonstrating the presence in the resultant seed or in cells or tissues of a plant grown
from the resultant seed or mRNA sequences derived from a polynucleotide mRNA transcript and unique to the polynucleotide; an
isolated, recombinant, or synthetic polypeptide, wherein the polypeptide comprises an amino acid sequence having at least 90% identity
to a polypeptide encoded by an EG261 gene selected from the group consisting of SEQ ID NOs: 1, 2, 16, 17, 18, 19, 20, 21, 22, 23, 24,
34, 35, 36, 40, 41, 42, 46, 47, 48, 49, 50, 56, 58, 60, and 62, wherein the isolated, recombinant, or synthetic polypeptide when
expressed in a plant species induces resistance to a plant pathogen.

SEQ ID NO: 1 will be searched without the payment of any additional fees. Additional SEQ ID NOs can be searched upon the payment
of additional fees. It is believed that Claims 1-6, 16-28, 30-32 and 36-38 encompass this first named invention and thus these claims will
be searched without the payment of additional fees. An Exemplary Election would be: SEQ ID NO: 2. Failure to clearly identify how any
paid additional invention fees are to be applied to the "+" group(s) will result in only the first claimed invention to be searched/examined.

Groups i+ share the technical features including an isolated, recombinant, or synthetic polynucleotide comprising a nucleic acid
sequence selected from the group consisting of: (a) a nucleic acid sequence having at least 95% identical nucleotides to a nucleic acid
sequence coding for EG261 selected from the group consisting of SEQ ID NOs: 1, 2, 16, 17,18, 19, 20, 21, 22, 23, 24, 34, 35, 36, 40,
41, 42, 46, 47, 48, 49, 50, 56, 58, 60, and 62: (b) a nucleic acid sequence having at least 95% identical nucleotides to a nucleic acid
sequence coding for a homolog of EG261 selected from the group consisting of SEQ ID NOs: 1,2, 16, 17, 18, 19, 20, 21, 22, 23, 24, 34,
35, 36, 40, 41, 42, 46, 47, 48, 49, 50, 56, 58, 60, and 62; {c) a nucleic acid sequence having at least 95% identical nucleotides to a
nucleic acid sequence coding for an ortholog of EG261 selected from the group consisting of SEQ IDNOs: 1, 2, 16, 17. 18, 19, 20, 21,
22,23, 24, 34, 35, 36, 40, 41, 42, 46, 47, 48, 49, 50, 56, 58, 60, and 62; (d) a nucleic acid sequence having at least 95% identical -
nucleotides to a nucleic acid sequence coding for a paralog of EG261 selected from the group consisting of SEQ ID NOs: 1, 2, 16, 17,
18, 19, 20, 21, 22, 23, 24, 34, 35, 36, 40, 41, 42, 46, 47, 48, 49, 50, 56, 58, 60, and 62; (e) complements of a nucleic acid sequence of
(a), (b), (c) or (d); (f) reverse complements of a nucleic acid sequence of (a), (b), (c) or (d); (g) reverse sequences of a nucleic acid
sequence of (a), (b), (c) or (d); (h) mMRNA sequence of nucleic acid sequence of (a), (b), (c) or (d); and, (i) fragments and variations of a
nucleic acid sequence of (a), (b), (c), (d), (e), (f) (g) and (h); a process of determining the presence or absence of a polynucleotide
coding for EG261, homologs of EG261, orthologs of EG261, paralogs of EG261, and fragments and variations thereof in a plant,
wherein the process comprises at least one of: (a) isolating nucleic acid molecules from said plant and amplifying sequences
homologous to the polynucleotide; (b) isolating nucleic acid molecules from said plant and peforming a Southern hybridization to detect
the polynucleotide; (c) isolating proteins from said plant and peforming a Western Blot using antibodies to a protein encoded by the
polynucleotide; and/or (d) demonstrating the presence of MRNA sequences derived from a polynucleotide mRNA transcript and unique
to the polynucleotide; a method of producing a plant with conferred or enhanced pathogen tolerance and/or resistance, the process
comprising: (b) crossing a first plant containing a polynucleotide coding for EG261, homologs of EG261, orthologs of EG261, paralogs of
EG261, and fragments and variations thereof to a second plant, and harvesting the resultant seed; (b) determining the presence of the
polynucleotide in the resultant seed or in cells or tissues of a plant grown from the resultant seed; wherein the determining comprises at
least one of: (i) isolating nucleic acid molecules from the resultant seed or in cells or tissues of a plant grown from the resultant seed and
amplifying sequences homologous to the polynucleotide; (ji) isolating nucleic acid molecules from the resultant seed or in cells or tissues
of a plant grown from the resultant seed and performing a Southern hybridization to detect the polynucleotide; (iii) isolating proteins from
the resultant seed or in cells or tissues of a plant grown from the resultant seed and performing a Western Blot using antibodies to a
protein encoded by the polynucleotide; and/or (iv) demonstrating the presence in the resultant seed or in cells or tissues of a plant grown
from the resultant seed or mRNA sequences derived from a polynucleotide mRNA transcript and unique to the polynucleotide; an
isolated, recombinant, or synthetic polypeptide, wherein the polypeptide comprises an amino acid sequence having at least 90% identity
to a polypeptide encoded by an EG261 gene selected from the group consisting of SEQ ID NOs: 1, 2, 186, 17, 18, 19, 20, 21, 22, 23, 24,
34, 35, 36, 40, 41, 42, 46, 47, 48, 49, 50, 56, 58, 60, and 62, wherein the isolated, recombinant, or synthetic polypeptide when
expressed in a plant species induces resistance to a plant pathogen.

-**.Continued Within the Next Supplemental Box-*"*-
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However, these shared technical features are previously disclosed by US 2011/0247096 A1 (MCCAIG) in view of US 2012/0060240 A1
to Lightfoot, et al. (hereinafter ‘Lightfoot’). McCaig discloses an isolated (isolated; paragraph [0020}), recombinant {(expression vector
(recombinant); paragraph [0020]) or synthetic polynucleotide comprising a nucleic acid (polynucleotide (nucleic acid); paragraph [0019])
sequence selected from the group consisting of: (a) a nucleic acid sequence having at least 95% identical nucleotides to a nucleic acid
sequence coding for EG261; (b) a nucleic acid sequence having at least 95% identical nucleotides to a nucleic acid sequence coding for
a homolog of EG261; (c) a nucleic acid sequence having at least 95%) identical nucleotides to a nucleic acid sequence coding for an
ortholog of EG261; (d) a nucleic acid sequence having at least 95% identical nucleotides to a nucleic acid sequence coding for a paralog
of EG261; (e) complements of a nucleic acid sequence of (a), (b), (c) or (d): (i) reverse complements of a nucleic acid sequence of (a),
(b), {c) or (d); (g) reverse sequences of a nucleic acid sequence of (a), (b), (c) or (d): (h) mRNA sequence of nucleic acid sequence of
(a), (b), (c) or (d); and, (i) fragments and variations of a nucleic acid sequence of (a), (b), (c). (d), (e), (t), (9) and (h) (nucleotides 1-3 of
SEQ ID NO: 49 (a fragment of (b) a nucleic acid sequence having at least 95% identical nucleotides to a nucleic acid sequence coding
for SEQ ID NO: 1) (100% identical to nucleotides 10-12 of SEQ ID NO: 1)) coding for a homolog of EG261 (the N-terminal methionine of
a dirigent-like protein conferring SCN resistance (homolog of EG261); Figure 1b/4; paragraph [0019]); a method of producing a plant (a
method of plant breeding (a method of producing a plant); paragraph [0060]) with conferred or enhanced pathogen tolerance and/or
resistance (nematode-resistant transgenic plant (with conferred or enhanced pathogen tolerance or resistance); paragraph [0059]), the
process comprising: (b)(1) crossing a first plant containing a polynucleotide (crossing a first plant containing a polynucleotide; paragraph
{0060]) coding for EG261, homologs of EG261, orthologs of EG261, paralogs of EG261 (coding for a Dirigent-like protein that renders
plants resistant to SCN infection; (homologs of EG261); paragraph [0019)), and fragments and variations thereof to a second plant, and
harvesting the resultant seed (to prepare seed (harvesting the resultant seed); paragraph [0060]); an isolated, recombinant
(recombinant; paragraph [0021]), or synthetic polypeptide (polypeptide; paragraph [0033]) encoded by an EG261 gene (encoded by a
Dirigent-like protein that renders plants resistant to SCN infection (an EG261 gene); paragraphs [0019], [0053]), wherein the isolated,
recombinant (recombinant; paragraph [0021]), or synthetic polypeptide (polypeptide; paragraph [0033]), when expressed in a plant
.species, induces resistance to a plant pathogen (when expressed in a plant species, induces resistance to SCN infection (when
expressed in a plant species, induces resistance to a plant pathogen); paragraph [0019]; isolated nucleic acid molecules (isolated
expression vectors (isolated nucleic acid molecules), paragraph [0020]) coding for EG261, homologs of EG261 (a Dirigent-like protein
that renders plants resistant to SCN infection; (homologs of EG261); paragraph [0019]), orthologs of EG261, paralogs of EG261 and
fragments and variations thereof.

McCaig does not disclose a process of determining the presence or absence of a polynucleotide coding for EG261, homologs of EG261,
orthologs of EG261, paralogs of EG261, and fragments and variations thereof in a plant, wherein the process comprises at least one of:
(a) isolating nucleic acid molecules from said plant and amplifying sequences homologous to the polynucleotide; (b} isolating nucleic
acid molecules from said plant and performing a Southemn hybridization to detect the polynucleotide; (c) isolating proteins from said plant
and performing a Western Blot using antibodies to a protein encoded by the polynucleotide; and/or (d) demonstrating the presence of
mRNA sequences derived from a polynucleotide mRNA transcript and unique to the polynucleotide; (b)(2) determining the presence of
the polynucleotide in the resultant seed or in cells or tissues of a plant grown from the resultant seed; wherein the determining comprises
at least one of: (i) isolating nucleic acid molecules from the resultant seed or in cells or tissues of a plant grown from the resultant seed
and amplifying sequences homologous to the polynucleotide; (ii) isolating nucleic acid molecules from the resultant seed or in cells or
tissues of a plant grown from the resultant seed and performing a Southern hybridization to detect the polynucleotide; (iii) isolating
proteins from the resultant seed or in cells or tissues of a plant grown from the resultant seed and performing a Western Blot using
antibodies to a protein encoded by the polynucleotide; and/or (iv) demonstrating the presence in the resultant seed or in cells or tissues
of a plant grown from the resultant seed of mMRNA sequences derived from a polynucleotide mRNA transcript and unique to the
polynucleotide.

Lightfoot discloses a process of determining the presence or absence of a polynucleotide (method for detecting nucleic acid (process of
determining the presence or absence of a polynucleotide);, paragraph [0019]) coding for soybean cyst nematode resistance (encodes an
SCN resistance polypeptide (coding for soybean cyst nematode resistance); paragraph [0018]), and fragments and variations thereof in
a plant (a plant; paragraph [0286])), wherein the process comprises at least one of: (a) isolating nucleic acid molecules from said plant
(analyzing genomic DNA from a plant or seed (isolating nucleic acid molecules from said plant); paragraph [0286]) and amplifying
sequences homologous to the polynucleotide (amplifying sequences homologous to the polynucleotide; paragraph [0305]); (b) isolating
nucleic acid molecules from said plant (analyzing genomic DNA from a plant or seed (isolating nucleic acid molecules from said plant);
paragraph [0286]) and performing a Southern hybridization to detect the polynucleotide (performing a Southem hybridization to detect
the polynucleotide; paragraph [0176]); (c) isolating proteins from said plant and performing a Western Blot using antibodies to a protein
encoded by the polynucleotide (isolating proteins from said plant and performing a Western Blot using antibodies to a protein encoded
by the polynucleotide; paragraphs [0242], [0243]) and/or (d) demonstrating the presence of MRNA sequences derived from a
polynucleotide mRNA transcript and unique to the polynucleotide; (b)(2) determining the presence of the polynucleotide in the resultant
seed (determining the presence of the polynucleotide in the resultant seed; paragraph [0286]) or in cells or tissues of a plant grown from
the resultant seed (or in cells or tissues of a plant grown from the resultant seed; paragraph [0264]); wherein the determining comprises
at least one of: (i) isolating nucleic acid molecules from the resultant seed or in cells or tissues of a plant grown from the resultant seed
(analyzing genomic DNA from a plant or seed (isolating nucleic acid molecules from said plant); paragraph [0286]) and amplifying
sequences homologous to the polynucleotide (amplifying sequences homologous to the polynucleotide; paragraph {0305}); (ii) isolating
nucleic acid molecules from the resultant seed or in cells or tissues of a plant grown from the resultant seed (analyzing genomic DNA
from a plant or seed (isolating nucleic acid molecules from said plant); paragraph [0286]); and performing a Southem hybridization to
detect the polynucleotide (performing a Southern hybridization to detect the polynucleotide; paragraph [0176]); (iii) isolating proteins from
the resultant seed or in cells or tissues of a plant grown from the resultant seed and performing a Western Blot using antibodies to a
protein encoded by the polynucleotide (isolating proteins from the resultant seed or in cells or tissues of a plant grown from the resultant
seed and performing a Western Blot using antibodies to a protein encoded by the polynucleotide; paragraphs (0242}, [0243]); and/or (iv)
demonstrating the presence in the resultant seed or in cells or tissues of a plant grown from the resultant seed of mMRNA sequences
derived from a polynucleotide mRNA transcript and unique to the polynucleotide. It would have been obvious to a person of ordinary
skill in the art, at the time of the invention, to have modified the previous disclosure of McCaig, in order to have incorporated the use of
the detection methods previously disclosed by Lightfoot, for ensuring the presence of the desired gene in transgenic plants, seeds, and
progeny, without undue experimentation in a laboratory.

Since none of the special technical features of the Groups I+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by the combination of the McCaig and Lightfoot references, unity of invention is
lacking.
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