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publication (Rules 90bis.1 and 90bis.3).

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitied, if he so wishes, to amend the claims of the international application (see Rule 46):

The time limit for filing such amendments is normally two months from the date of transmittal of the international

Directly to the International Bureau preferably through ePCT, or on paper to:
The International Bureau of WIPO, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instructions, see the PCT Applicant’s Guide, International Phase, paragraphs 9.004 —9.011.

The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. I:] With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any request
to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to
the International Bureau. These comments will be made available to the public after international publication. The International
Bureau will send a copy of such comments to all designated Offices unless an interniational preliminary ¢xamination report has

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. Ifthe applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application,
or of the priority claim, must reach the International Bureau before the completion of the technical preparations for international

Within 19 months from the priority date; but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the prionty
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the time limit of
30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, see www.wipo.int/pet/en/texts/time_limits.html and the PCT Applicant s Guide. National Chapters.

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out
by a different International Searching Authority that offers this service (Rule 455is.1). The procedure for requesting supplementary
international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.
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(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER ACTION
MONS:469WO see Form PCT/ISA/220 as well as, where applicable, item 5 below
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 20/14437 21 January 2020 (21.01.2020) 22 January 2019 (22.01.2019)

Applicant

MONSANTO TECHNOLOGY LLC

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

v
This international search report consists of a total of ] sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a, With regard to the language, the international search was carried out on the basis of:
@ the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. I:’ This international search report has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. r_—’ With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, see Box No. |
2. IX' Certain claims were found unsearchable (see Box No. IT).
8k IX] Unity of invention is lacking (see Box No. III).

4. With regard to the title,
[Z the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant

|:| the text has been established, accarding fo Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
|:| as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
I:] as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2019)
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
lz in the form of an Annex C/ST.25 text file.
EI on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter: 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
’:l on paper or in the form of an image file (Rule 13zer.1(b} and Administrative Instructions, Section 713)

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or fumnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2019)
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

L. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2 |:| Claims Nos.:

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:

3. % Claims Nos.: 19
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)

This International Searching Authority found multiple inventions in this intemational application. as follows:

- see extra sheet for Box No. Ill Observations where unity of invention is lacking -

1. [:l As all required additiona! search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

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

4, % No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

1-18, 20-21, 23 limited to SEQ ID NO: 4

Remark on Protest |:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest 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.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 20/14437

A,
IPC -

CLASSIFICATION OF SUBJECT MATTER
CO7K 14/325, C12N 15/82, A01N 63/02 (2020

10)

CPC - CO7K 14/325, C12N 15/8286, AOIN 63/02, YO2A 40/162

According to International Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of
See Search History document

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

[onling]. [Retrieved on 04 April 2020]. Retriaved from th

https://www.uniprot.org/uniprot/ AGA3A3GLRO. ] whole doc.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2017/0058294 A1 (MONSANTO TECHNOLOGY LLC) 02 March 2017 (02.03.2017) Claim 1,| 1-18, 20-21, 23
SEQ D NO: 4
A = UniProtKB AOA3A3GLRO_PANTH (CBM-cenC domain-containing protein) 4 December 2018 1-18, 20-21, 23

e internet <URL:

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” dooument defining the general state of the art which is not considered
to be of particular relevance

“D” document cited by the applicant in the international application

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which
is cited to establish the iJ:H.lbh'cauun date of another citation or other
special reason (as specified)

“0” document referringtoan oral diselosure, use, exhibition orothermeans

“p™  document published prior to the international filing date but later than

the priority date claimed

“T  later document published after the international filing daie or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X"  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“y” document of particular relevance: the claimed invention cannot

be considered 1o involve an inventive step when the document 15
combined with one or more other such documents, such combination

bzing obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the intemational search

18 May 2020

Date of mailing of the international search report

11JUN2020

Name and mailing address of the ISA/US

Mail Stop PCT, Aftn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Lee Young

Telephone No. PCT Helpdesk: §71-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT

- . International application No.
Information on patent family members PP

PCT/US 20/14437

Continuation of:
Box No. Ill. Observations where unity of invention is lacking

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

Groups |+: Claims 1-18, 20-21, 23, drawn fo a recambinant nucleic acid malecule comprising a hetarologous promoter operably linked to
a polynucleotide segment encoding a pesticidal protein or pesticidal fragment thereof. The composition will be searched to the extent
that the pesticidal protein comprises the amino acid sequence of SEQ ID NO: 4, It is believed that claims 1-18, 20-21, 23 encompass
this first narmed invention, and thus these claims will be searched without fee to the extent that they encompass SEQ ID NO: 4.
Additional pesticidal protein(s) will be searched upon the payment of additional fees. Applicants must specify the claims that encompass
any additionally elected pesticidal protein(s). Applicans must further indicate, if applicable, the claims which encompass the first named
invention, if different than what was indicated above for this group. 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 1o be searched. An exemplary election would be & pesticidal
proiein comprising a polynucleotide segment hybridizes under stringent hybridization conditions to a polynucleotide having the
nucleotide sequence of SEQ ID NO: 3 (Claims 1-18, 20-21, 23).

Groups I+ Claims 22, 24-27, drawn to a method of producing seeds, a method for controlling a Lepidopteran species pest or pest
infestation, and a method of detecting the presence of a pesticidal protein. Group |1+ will be searched upon payment of additional fees.
The method may be searched, for example, to the extent that the pesticidal protein encompasses the amino acid sequence of SEQ ID
NO:4, for an additional fee and election as such. It is believed that claims 22, 24, 26-27 read on this exemplary Invention, Additional
pesticidal protein(s) will be searched upon the payment of additional fees. Applicants must specify the claims that encompass any
additionally elected pesticidal protein(s). Fallure to clearly identify how any paid additional invention fees are to be applied 1o the"+"
group(s) will result in only the first claimed invention to be searched, Another exemplary election would be a polynuclectide segment
hybridizes under stringent hybridization conditions to a polynucieotide having the nucleotide sequence of SEQ ID NO: 3 (Claim 22, 25).

Groups |I1+: Claims 28-31, drawn to a method far improving the pesticidal activity of a native pesticidal protein against an insect pest
species, comprising: engineering a variant pesticidal protein by inserting a DNA fragment encoding an insect midgut receptor binding
peptide into a coding sequence encading the pesticidal protain. Group |11+ will be searched upon payment of additional fees. The
method may be searched, for example, to the extent that the DNA fragment encoding an insect gut receptor binding peptide
encompasses SEQ |D NO: 15, for an additional fee and election as such. It is believed that claims 28-30 read on this exemplary
invention. Additional gut receptor binding peptide(s} will be searched upon the payment of additional fees. Applicants must specify the
claims that encompass any additionally elected gut receptar binding peptide(s). 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. Another exemplary
election would be a DNA fragment encoding an insect gut receptor binding peptide encompasses SEQ [D NO: 17 (Claim 28-29, 31},

Groups |V+: Claims 32-35, drawn to a recombinant nucleic acid molecule comprising a heterologous prometer operably linked fo a
polynucleotide sagment encoding a pesticidal protein, operably linked to a DNA sequence comprising a reproductive tissue-specific
miRNA target binding site element, and 2 method of use thereof. Group IV+ will be searched upon paymeant of additional fees. The
method may be searched, for example, to the extant that the miRNA targeting binding sites encompasses SEQ 1D NO: 18 and the
recombinant nucieic acid encompasses SEQ 1D NO: 25, foran additional fee and election as such. It is believed that claims 32-35 read
on this exemplary invention. Additional miRNA targeting binding site(s) and recombinant nucleic acid(s) will be searched upon the
payment of additional fees. Applicants must specify the claims that encompass any additionally elected miRNA targeting binding site(s)
and recombinant nucleic acid(s). Fallure to clearly identify how any paid edditional invention fees are ta be applied to tha'+" group(s)
will result in only the first claimed invention ta be searched. Anothar exemplary election would be a miRNA targeting binding sites
encompasses SEQ 1D NO: 21 and a recombinant nuclelc acid encompasses SEQ D NO: 26 (Claim 32-35).

The inveritions listed as Groups I+, I+, lll+ and IV+ do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:
Special Technical Features

Groups I+ include the special technical feature of a composition comprising a polynucleotide segment encoding a pesticidal protein that
hybridizes under stringent hybridization condition to specific nucleotide sequences, not required by Groups lI+, lli+ and IV+.

Groups II+ Include the special technical feature of a method of producing seeds, a method for controlling a Lepidopteran species pest or
pest infestation, and a method of detecting the presence of a pesticidal protein, not required by Groups I+, lli+ and [V+.

Groups !l1+ include the special technical feature of a method for improving the pesticidal activity of a native pesticidal protein against an
insect pest species, not required by Groups I+, I+ and IV+,

Groups IV+ include the special technical feature of a DNA sequence comprising a reproductive tissue-specific miRNA target binding site
element, not required by Groups [+, li+ and 1l+.

No technical features are shared between the amino acid sequences or nucleotide sequences of Groups I+, li+, I+ and IV+, and,
accordingly, these groups lack unity a priori.

-—-continued on next sheet-—-

Form PCT/ISA/210 (patent family annex) (July 2019)
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Continuation of:
Box No. Ill. Observations where unity of invention is Jacking

Additionally, even if Groups I+, Il+, ll+ and IV+ were considered to share the technical features of including: @ recombinant nucleic acid
molecule comprising a heterologous promoter operably linked to a polynucleotide segment encoding a pesticidal protein or pesticidal
fragment thereof, these shared technical features are previously disclosed (sea discussion below).

Common Technical Features

The inventions of Groups I+, II+, lll+ and IV+ share the technical feature of a recombinant nucleic acid molecule comprising a
heterologous promoter operably linked to a polynucleotide segment encoding a pesticidal protein or pesticidal fragment thereof.

However, these shared technical features do not represent a contribution over prior art in view of US 2017/0058294 A1 to Monsanto
Technology LLC (hereinafter "Monsanto"). Monsanto teaches (instant claim1) a recombinant nucleic acid molecule comprising a
heterologous promoter aperably linked to a polynuclectide segment encoding a pesticidal protein or pesticidal fragment thereof, wherein
¢. said polynucleotide segment hybridizes under stringent hybridization conditions to a polynucleotide having specific nucleotide
sequences (Claim 1, A recombinant nucleic acid molecule comprising a heterologous promaoter operably linked to a polynucleotide
segment encoding a pesticidal protein or pesticidal fragment thereof, whergin:........ c. said polynuclectide segment hybridizes under
stringent hybridization conditions to & polynucleotide having the nucleotide sequence.). :

Some inventions of Groups I+ share the technical feature of a plant, a seed, an insect inhibitory composition, a commodity product,
which is disclosed by Mensanto (Claim 10, A plant, or part thereof, comprising the recombinant nucleic acid molecule of claim 1.; Claim
13, A seed of the plant of claim 10.; Claim 14, An insect inhibitory composition.; Claim 20, A commodity product produced from the
plant.).

The inventions of Groups |1+ share the technical feature of Claims 24, 25 and 26.

Monsanto teaches (instant claim 24) a method for controlling a Lepidopteran species pest or pest infastation, said method comprising: a.
contacting the pest with a pesticidally effective amount of a pesticidal protein (Claim 24, A method for controlling a Lepidopteran species
pest or pest infestation, said method comprising: a. contacting the pest with an insecticidally effective amount of a pesticidal protein.),

Monsanto teaches (instant claim 25) a method of detecting the presence of the recombinant nucleic acid molecuie of claim 1 in a sample
comprising plant genomic DNA (para [0023], a method of detecting the presence of a recombinant nucleic acid molecule comprising a
polynucleotide segment encoding a peslicidal protein ar fragment thersof.), comprising:

a. contacting said sample with a nucleic acid probe that hybridizes under stringent hybridization conditions with genomic DNA from a
plant comprising the recombinant nucleic acid molecule of claim 1, and does not hybridize under such hybridization conditions with
genomic DNA from an otherwise isogenic plant that does not comprise the recombinant nucleic acid molecule of claim 1 (para [0023],
the method comprises contacling a sample of nucleic acids with a nucleic acid probe that hybridizes under stringent hybridization
conditions with genomic DNA from a plant comprising a polynucleotide segment encoding a pesticidal protein or fragment thereof
provided herein, and dogs not hybridize under such hybridization conditions with genomic DNA from an otherwlse isogenic plant that
does not comprise the segment.);

b. subjecting said sample and sald probe to stringent hybridization conditions; and

c. detecting hybridization of said nucleic acid probe with said plant genomic DNA of said sample (para [0023], The method may further
comprise (a) subjecting the sample and probe to stringent hybridization conditions; and (b) detecting hybridization of the probe with DNA
of the sample.).

Monsanto teaches (instant claim 26) a method of detecting the presence of a pesticidal protein, or fragment thereof, in a sample
comprising protein {para [0024], methods of detecting the presence of a pesticidal protein or fragment thereof in a sample comprising
protein,), comprising:

a. contacting said sample with an immunoreactive antibody; and b. detecting the prasence of said pesticidal protein, or fragment thereof
(para [0024], the method comprises: {a) contacting a sample with an immunoreactive antibody; and (b) detecting the presence of the
protein. In some embodiments the step of detecting comprises an ELISA, or a Western blat.).

The inventions of Groups lli+ share the technical feature of a method for improving the pesticidal activity of a native pesticida! protein
against an insect pest species.

However, these shared technical features do not represent a contribution over prior art in view of US 2008/0300210 A1 to German et al.
(hereinafter "German").

German teaches (instant claim 28) a method for improving the pesticidal activity of a native pesticidal protein against an insect pest
species (Claim 18, A method of preventing transmission of an arthropod-dependent viral plant disease.), comprising: engineering a
variant pesticidal protein by inserting a DNA fragment encoding an insect midgut receptor binding peptide into a coding sequence
encoding the pesticidal protein; wherein the pesticidal activity of the engineered pesticidal protein is greater than the pesticidal activity of
the native pesticidal proteln to said insect pest specles (para [0010], & genetic construct for inhibiting virus transmission by an arthropod
comprising a first polynucleotide that encodes a midgut receptor binding domain of an envelope/membrane glycoprotein from a virus
capable of infecting the arthropod and a second polynucieotide that encodes an active toxic fragment of a Baclllus thuringinsis (Bt) toxin.
The genetic construct can further comprise a promoter operably linked to the first and second polynucleotides for expressing a fusion
protein.).

--—-continued on next sheet—-
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Continuation of:
Box No. iIl. Observations where unity of invention is lacking

The inventions of Groups |V+ share the technical feature of a DNA sequence comprising a reproductive tissue-specific miRNA target
binding site element.

However, these shared technical features do not represent a contribution over prior art in view of US 201 3/0097735 A1 to Bowen et al.
(hereinafter "Bowen").

Bowen teaches (instant claim 32) a recombinant nucleic acid molecule comprising a heterologous promoter operably linked to a
palynucleatide segment encoding a pesticidal protein or pesticidal fragment thereof (para [0024], SEQ ID NO:1 is a nucleotide sequence
representing 2 recombinant polynucleotide derived from a Bacillus thuringiensis (Bt) species having an open reading frame at nucleotide
positions 1-1107 encoding a TIC1498 protein.; [0126], Proteins of the present invention can be expressed from DNA construcis in which
the apen reading frame encoding the protein is operably linked to elements such as a promater and any other regulatory elements.),
operably linked to a DNA segquence comprising a specific miRNA targst binding site element, wherein said miRNA target binding site
alement is heterologous with respect to said polynucleotide segment encoding & pesticidal protein or pesticidal fragment thereof (para
[0126), Other useful elements that can be operably linked to the protein encoding sequences include, but are not limited to, enhancers,
introns,.......... , and miRNA target sites.). Bowen does not specifically teach a reproductive lisstie-specific miRNA targel binding site
element. Given that Bowen teaches that said recombinant nucleic acid is expressed in the plant seeds (para [0138], a transgenic plant
with stably-integrated, non-natural recombinant DNA, or seed or pollen derived from a progeny transgenic plant.), it would have been
obvious to one of ordinary skill in the art to have applied a reproductive tissue-specific miRNA target binding site element.

As said technical features were known in the art at the time of the invention, these cannot be considered special technical features that
would otherwise unify the groups.

Groups |+, I+, 11+, and [V+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special
technical feature.

Form PCT/ISA/210 (extra sheet) (July 2019)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US 20/14437
Box No. 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
a translation of the international application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2, D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(b)).

3. [X] With regard to any nucleotide and/or amino acid sequence disclosed in the infernational application, this opinion has been
established on the basis of a sequence listing:

a. [XI forming part of the international application as filed:
» lzl in the form of an Annex C/ST.25 text file.
I:l on paper or in the form of an image file.

b furnished together with the international application under PCT Rule 13ser.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

C. l:l furnished subsequent to the international filing date for the purposes of international search only:
|_—_—| in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).

D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
staternents that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. 1) (revised January 2019)
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INTERNATIONAL SEARCHING AUTHORITY
PCT/US 20/14437

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially
applicable have not been examined in respect of.

|:| the entire international application.

claims Nos. 19

because:

D the said international application, or the said claims Nos. relate to the following
subject matter which does not require an international search (specify).

the description, claims or drawings (indicate particular elements below) or said claims Nos._18
are so unclear that no meaningful opinien could be formed (specify):

Claim 19 unsearchable because it is a dependent claim and is not drafted in accordance with the second and third sentences of Rule
6.4(a).

D the claims, or said claims Nos. are so inadequately supported
by the description that no meaningful opinion could be formed (specify):

no international search report has been established for said claims Nos. 19

I:l a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit:

D furnish a sequence listing in the form of an Annex C/ST.25 text file, and such listing was not available to the International
Searching Authority in the form and manner acceptable to it; or the sequence listing furnished did not comply with the
standard provided for in Annex C of the Administrative Instructions,

D furnish a sequence listing on paper or in the form of an image file complying with the standard provided for in Annex
C of the Administrative Instructions, and such listing was not available to the International Searching Authority in the
form and manner acceptable to it; or the sequence listing furnished did not comply with the standard provided for in
Annex C of the Administrative Instructions.

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under Rule 13ze7. 1(a)
or (b).

El See Supplemental Box for further details.

Form PCT/ISA/237 (Box No. I1I) (revised January 2019)
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INTERNATIONAL SEARCHING AUTHORITY PCT/US 20/14437

Box No. IV Lack of unity of invention

T, z‘ In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:

’

I:l paid additional fees.
|:I paid additional fees under protest and, where applicable, the protest fee

I__—l paid additional fees under protest but the applicable protest fee was not paid.

not paid additional fees.

2: D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1,13.2 and 13.3 is

[j complied with.

not complied with for the following reasons:

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

Groups I+; Claims 1-18, 20-21, 23, drawn to @ recombinant nucleic acid maolecule comprising a heterologous promoter operably linked to
a polynucleotide segment encoding a pesticidal protein or pesticidal fragment thereof. The compesition will be searched to the extent that
the pesticidal protein comprises the amino acid sequence of SEQ ID NO: 4. It is believed that claims 1-18, 20-21, 23 encompass this first
named invention, and thus these claims will be searched without fee to the extent that they encompass SEQ ID NO: 4, Additional
pesticidal protein(s) will be searched upon the payment of additional fees. Applicants must specify the claims that encompass any
additionally elected pesticidal protein(s). Applicants must further indicats, if applicable, the claims which encompass the first named
invention, if different than what was indicated above for this group. 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. An exemplary election would be a pesticidal
protein comprising a polynucleotide segment hybridizes under stringent hybridization conditions to a polynucleotide having the nucleotide
seguence of SEQ 1D NO: 3 (Claims 1-18, 20-21, 23).

Groups I1+: Claims 22, 24-27, drawn to a method of producing seeds, a method for contralling a Lepidopteran species pest or pest
infestation, and & method of detecting the presence of a pesticidal protein. Group |I+ will be searched upon payment of additional fses.
The method may be searched, for example, to the extent that the pesticidal protein encompasses the amino acid sequence of SEQID
NO:4, for an additional fee and election as such. It is believed that claims 22, 24, 26-27 read on this exemplary invention. Additional
pesticidal protein(s) will be searched upon the payment of additional fees. Applicants must specify the claims that encompass any
additionally elected pesticidal protein(s). Fallure 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. Another exemplary election would be a polynucleotide segment
hybridizes under stringent hybridization conditions to a polynuciestide having the nucleotide sequence of SEQ D NO: 3 (Claim 22, 25).

Groups lll+: Claims 28-31, drawn to a method for improving the pesticidal activity of a native pesticidal protein against an insecl pest
species, comprising: engineering a variant pesticidal protein by inserting a DNA fragment encoding an insect midgut receptor binding
peptide into a coding sequence encoding the pesticidal protein, Group [1I+ will be searched upon payment of additional fees. The methed
may be searched, for example, to the extent that the DNA fragment encoding an insect gut receptor binding peptide encompasses SEQ
ID NO: 15, for an additional fee and election as such. It is believed that claims 28-30 read on this exemplary invention. Additional gut
receptor binding peptide(s) will be searched upon the payment of additional fees. Applicants must specify the claims that encompass any
additionally elected gut receptor binding peptide(s). 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. Another exemplary election would be a DNA fragment
encoding an insect gut receptor binding peptide encompasses SEQ ID NO: 17 (Claim 28-29, 31).

Groups IV+: Claims 32-35, drawn to a recombinant nucleic acid molecule comprising a heterologous promoter operably linked to a
polynuclestide segment encoding a pesticidal protein, operably linked to a DNA sequence comprising a reproductive tissue-specific
miRNA target binding site element, and a method of use thereof. Group IV+ will be searched upon payment of additional fees. The
method may be searched, for example, to the extent that the mIRNA targeting binding sites encompasses SEQ D NO: 18 and the
tecombinant nucleic acid encompasses SEQ 1D NO: 25, for an additional fee and election as such. It is believed that claims 32-35 read
on this exemplary invention. Additional miRNA targeting binding site(s) and recombinant nucleic acid(s) will be searched upon the
payment of additional fees. Applicants must specify the claims that encompass any additionally elected miRNA targeting binding site(s)
and recombinant nucleic acid(s). Fallure 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. Another exemplary election would be a miRNA targeting binding sites
encompasses SEQ ID NO: 21 and a recombinant nucleic acid encompasses SEQ ID NO: 26 (Claim 32-35).

-—-—--continued in Supplemental Box——--

4. Consequently, this opinion has been established in respect of the following parts of the international application:

D all parts.

the parts relating to claims Nos. 1-18, 20-21, 23 limited to SEQ ID NO: 4

Form PCT/ISA/237 (Box No. IV) (revised January 2019)
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-18, 20-21, 23 VES
Claims NONE NO

Inventive step (IS) Claims 1-18, 20-21, 23 YES
Claims NONE e

Industrial applicability (IA) Claims 1-18, 20-21, 23 VES
Claims NONE 5

2. Citations and explanations:
Claims 1-18, 20-21, 23 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest to SEQ ID
NO: 4.

Regarding claim 1, US 2017/0058284 A1 to Monsanta Technology LLC (hereinafter "Monsanta") leaches a recombinant nucleic acid
molecule comprising a heterologous promoter operably linked to a polynucieotide segment encoding a pesticidal protein or pesticidal
fragment thereof, wherein &. said pesticidal protein comprises a specific amino acid sequence (Claim 1, a. sald pesticidal protein
comprises the amino acid sequence of SEQ [D NO: 4.),

c. said polynucleotide segment hybridizes under stringent hybridization conditions to a polynucleotide having specific nucleotide
sequences (Claim 1, A recombinant nucleic acid molecule comprising a heterelogous promoter operably linked o a polynuclectide
segment encoding a pesticidal protein or pesticidal fragment thereof, wherein: ... ¢. said polynucleotide segment hybridizes under stringent
hybridization canditions to a polynucleotide having the spacific nucleotide sequence.). Monsanto does not specifically teaches SEQ ID
NO: 4.

Monsanto teaches a pesticidal protein comprising amino acid sequence SEQ ID NO: 4 (Claim 1), that is 74% match to claimed SEQ ID
NO: 4.

UniProtkB AOA3A3GLRO_PANTH (CBM-cenC domain-containing protein) (hereinafter "AOA3A3GLRO") teaches an amino acid sequence
that is 75% match to claimed SEQ ID NO: 4.

There is no prior art that teaches or fairly suggests to one of ordinary skill in the art, in view of the teachings of Monsanto and
ADA3A3GLRO, to have provided a pesticidal protein consisting of an amino acid sequence of SEQ ID NO: 4.

Regarding claims 2-18, 20-21, 23, the claims are dependent on claim 1, and thus, meet the criteria set out in PCT Article 33(2)-(3), as
discussed above.

Claims 1-18, 20-21, 23 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in
industry.

Form PCT/ISA/237 (Box No. V) (revised January 2019)
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Suppiemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
Box No. IV, Lack of unity of invention

The inventions listed as Groups I+, [I+, Ill+ and IV+ do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Groups I+ include the special technical feature of a composition comprising a polynucleotide segment encoding a pesticidal protein that
hybridizes under stringent hybridization candition to specific nucleotide sequences, not required by Groups [+, lll+ and IV+.

Groups I+ include the special technical feature of a method of producing seeds, a method for controlling a Lepidopteran species pest or
pest infestation, and a method of detecting the presence of a pesticidal protein, not required by Groups +, lli+ and IV+.

Groups |1+ include the special technical feature of a method for improving the pesticidal activity of a native pesticidal protein against an
insect pest species, not required by Groups I+, |1+ and IV+,

Groups IV+ include the special technical feature of a DNA sequence comprising a reproductive tissue-specific MIRNA target binding site
element, not required by Groups I+, Il+ and lll+.

No technical features are shared between the amino acid sequences or nucleotide sequences of Groups I+, I1+, Il1+ and IV+, and,
accordingly, these groups tack unity a priori.

Additionally, even if Groups I+, II+, I+ and [V+ were considered to share the technical features of including: a recombinant nucleic acid
molecule comprising a heterologous promoter operably linked to a polynucleotide segment encoding a pesticidal protein or pesticidal
fragment thereof, these shared technical features are previously disclosed (see discussion bslow).

Common Technical Features

The inventions of Groups |+, |1+, Ill+ and [V+ share the technical feature of a recombinant nucleic acid molecule comprising a heterologous
promoter operably linked to a polynucieotide segment encoding a pesticidal protein or pesticidal fragment thereof.

However, these shared technical features do not represent a contribution over prior art in view of US 2017/0058294 A1 to Monsanto
Technology LLC (hereinafter "Monsanto"). Monsanto teaches (instant claim1) a recombinant nucleic acid molecule comprising a
heterologous promoter operably linked to a polynuclectide segment encoding a pesticidal protein or pasticidal fragment thereof, wherein c.
said polynuclectide segment hybridizes under stringent hybridization conditions to 2 polynucleotide having specific nucleotide sequences
(Claim 1, A recombinant nucleic acid molecule comprising a heterologous promoter operably linked to a polynucleotide segment encoding
a pesticidal protein or pesticidal fragment thereof, wherein:........c, sald polynucleotide segment hybridizes under stringent hybridization

conditions to a polynucleotide having the nucleotide sequence.).

Some inventions of Groups I+ share the technical feature of a plant, a seed, an insect inhibitory composition, a commodity product, which
is disclosed by Monsanto (Claim 10, A plant, or part thereof, compriging the recombinant nucleic acid molecule of clalm 1.; Claim 13, A
seed of the plant of claim 10.; Claim 14, An insect inhibitory compaosition.; Claim 20, A commodity product produced from the plant.).

The inventions of Groups |1+ share the technical feature of Claims 24, 25 and 26.

Monsanto teaches (instant claim 24) a method for controlling a Lepidopteran species pest or pest infestation, said method comprising: a.
contacting the pest with a pesticidally effective amount of a pesticidal protein (Claim 24, A method for controlling a Lepidopteran species
pest or pest infestation, said method comprising: a. contacting the pest with an insecticidally effective amount of a pesticidal protein. ).

Monsanto teaches (Instant claim 25) a method of detecting the presence of the recombinant nucleic acid molecule of claim 1 in a sample
comprising plant genomic DNA (para [0023), a method of detecting the presence of a recombinant nucleic acid molecule comprising a
polynucleotide seament encoding a pesticidal protein or fragment thereof.), comprising:

a. contacting said sample with & nucleic acid probe that hybridizes under stringent hybridization conditions with genomic DNA from a plant
comprising the recombinant nucleic acid molecule of claim 1, and does not hybridize under such hybridization conditions with genomic
DNA from an otherwise isogenic plant that does not comprise the recombinant nucleic acld molecule of claim 1 (para [0023], the method
comprises contacting a sample of nucleic acids with a nucleic acld probe that hybridizes under stringent hybridization conditions with
genomic DNA from a plant comprising a polynucleotide segment ancoding a pesticidal protein or fragment thereof provided herein, and
does not hybridize under such hybridization conditions with genomic DNA from an ofherwise isogenic plant that does not comprise the
segment.);

b. subjecting said sample and said probe to stringent hybridization conditions; and

¢. detecting hybridization of said nucleic acid probe with said plant genomic DNA of said sample (para [0023], The method may further
comprise (a) subjecting the sample and probe to stringent hybridization conditions; and (b) detecting hybridization of the probe with DNA of
the sample.).

--—-—-continued in next Supplemental Box--—---
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
Box No. IV. Lack of unity of invention

Monsanto teaches (Instant claim 26) a method of detecting the presence of a pesticldal protein, or fragment thereof, in a sample
comprising protein (para [0024], methods of detecting the presence of a pesticidal protein or fragment thereof in a sample comprising
protein.), comprising:

a. contacting sald sample with an immunoreactive antibody; and b, detecting the presence of said pesticidal protein, or fragment thereof
(para [0024], the method comprises: (a) contacting a sample with an immunoreactive antibody; and (b) detecting the presence of the
protain. In some embodiments the step of detecting comprises an ELISA, or a Western blot.).

The inventions of Groups lII+ share the technical feature of a method for improving the pesticidal activity of a native pesticidal protein
against an insect pest species.

However, these shared technicat features do not répresent a contribution aver prior art in view of US 2008/0300210 A1 to German et al.
(hereinafter "German").

German teaches (instant claim 28) a method for improving the pesticidal activity of a native pesticidal protein against an insect pest
species (Claim 18, A method of preventing transmission of an arthropod-dependent viral plant disease.), comprising: engineering a variant
pesticidal protein by inserting a DNA fragment encoding an insect midgut recepfor binding peptide into & coding sequence encading the
pesticidal protein; wherein the pesticidal activity of the engineered pesticidal protein is greater than the pesticidal activity of the native
pesticidat protein to said insect pest species (para [0010], & genetic construct for inhibiting virus transmission by an arthropod comprising a
first polynucleotide that encodes a midgut receptor binding domain of an envelope/membrane glycoprotein from a virus capable of infecting
the arthropod and a second polynuciectide that encodes an active toxic fragment of a Bacillus thuringinsis (Bt) toxin. The genetic construct
can further comprise & promoter operably linked to the first and second polynucleotides for expressing a fusion protein.).

The inventions of Groups IV+ share the technical feature of a DNA sequence comprising a reproductive tissue-specific miRNA target
binding site element.

However, these shared technical features do not represent a contribution over prior art in view of US 2013/0097735 A1 to Bowen et al.
(hereinafter "Bowen").

Bowen leaches (instant claim 32) a recombinant nucleic acld molecule comprising a heterologous promoter operably linked to a
polynucieotide segment encoding & pesticidal protein or pesticidal fragment thereof (para [0024], SEQ ID NO:1 is a nuclectide sequence
representing a recombinant polynucleotide derived from a Bacillus thuringiensis (Bt) species having an open reading frame at nucleotide
positions 1-1107 encoding a TIC1498 protein.; [0128], Proteins of the present invention can be expressed from DNA constructs in which
the open reading frame encoding the protein is operably linked to elements such as a promoter and any other regulatory elements. ),
operably linked to 2 DNA sequence comprising & specific miRNA target binding site elament, wherein said miRNA target binding site
alement is heterologous with respect to said polynucleotide segment encoding a pesticidal protein or pesticidal fragment thereof (para
[0128], Other useful elements that can be operably linked to the protein encoding sequences include, but are not limited to, enhancers,
introns, ........., and MIRNA targst sites.). Bowen does not specifically teach a reproductive tissue-specific miRNA target binding site
element. Given that Bowen teaches that said recombinant nucleic acid is expressed in the plant seeds (para [0138], a transgenic plant with
stably-integrated, non-natural recombinant DNA, or seed or pollen derived from a progeny transgenic plant ), it woulid have been obvious
to one of ordinary skill in the art to have applied a reproductive tissue-specific miRNA target binding site element.

As said technical features were known in the art at the time of the invention, these cannot be considered special technical features that
would otherwise unify the groups.

Groups I+, Ii+, lll+, and [V+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical
feature.
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4/4/2020 https ZAwwv.uniprot.org/uniprot/ADA3A3GLRO.b4

ID AQA3A3GLRO_PANTH 797 AA.

AC AQA3A3GLRO;

DT 05-DEC-2018, integrated into UniProtKB/TrEMBL.

DT 05-DEC-2018, sequence version 1.

DT 11-DEC-2019, entry version 6.

DE RecName: Full=CBM-cenC domain-containing protein {EC0:0000259|Pfam:PF02018};

GN ORFNames=DQX05 05905 ({EC0:0000313|EMBL:RJG25612.1};

Unreviewed;

0s Paenibacillus thiaminolyticus (Bacillus thiaminolyticus).

ocC Bacteria; Firmicutes; Bacilli; Bacillales; Paenibacillaceae; Paenibacillus.

OX NCBI_TaxID=49283 {ECO:0000313|EMBL:RJG25612.1, ECO:0000313|Proteomes:UP000266177};

RN [1] {(ECO:0000313|EMBL:RJG25612.1, EC0O:0000313|Proteomes:UP000266177}

RP NUCLEOTIDE SEQUENCE [LARGE SCALE GENOMIC DNA]J.

RC STRAIN=BO5 {EC0:0000313|EMBL:RJG25612.1,

RC EC0:0000313|Proteomes:UP000266177};

RA Piskunova J.V., Dubiley S.A., Severinov K.V.:;

RT "Paenibacillus SK2017-B0O5.";

RL Submitted (SEP-2018) to the EMBL/GenBank/DDBJ databases. -

ccC -!- CAUTION: The sequence shown here is derived from an EMBL/GenBank/DDBJ

cC whole genome shotgun (WGS) entry which is preliminary data.

CC {ECO:0000313|EMBL:RJG25612.1}.

CC mmmmmmm e e e

CcC Copyrighted by the UniProt Consortium, see https://www.uniprot.org/terms

cC Distributed under the Creative Commons Attribution (CC BY 4.0) License

CC i e e s e e e e e e e e e e e e e e e

DR EMBL; QYzZD01000003; RJG25612.1; -; Genomic_DNA.

DR Proteomes; UP000266177; Unassembled WGS seqguence.

DR GO; G0:0016798; F:hydrolase activity, acting on glycosyl bonds; IEA:InterPro.

DR Gene3D; 2.60.120.260; -; 1.

DR InterPro; IPR003305; CenC_carb-bd.

DR InterPro; IPR0O08979; Galactose-bd-like sf.

DR InterPro; IPR022180; Vip3.

DR Pfam; PF02018; CBM 4 9; 1.

DR Pfam; PF12495; Vip3A N; 1.

PE 4: Predicted;

FT DOMAIN 542 ..658

FT /note="CBM-cenC"

FT /evidence="EC0:0000259|Pfam: PF02018"

SQ SEQUENCE 797 AR; 89937 MW; A26D6C8RB57D2B2BD CRC64;
MKQONNNLSVR ALPSFIDVFN GIYGFATGIQ DIFNMIFGTD TGDLTLEEVL KNQDLLYDIS
GKLEGISGDL SEIIAQGNLN TELAKELLKI ANEQNNVLTD VNNKLNAINS MLHIYLPKIT
NMLSDVMKQN YALSLQIEYL SKQLQEISDK LDVINLNVLI NSTLTEITPA YQRLKYVNEK
FDDLTLATEK TLRAKKGSFN EDIFDNDTLE NLTELTELAK SVTKNDVDSF EFYLHTFHDV
LIGNNLFGRS ALKTAAELIT KDEIKTSGSE IGKVYSFLIV LTCLQAKAFL TLTACRKLLG
LSDIDYTNIL NQHLNDEKNV FRDNILPTLS NKFSNPNYAK TTGSDNYAKV ILEAEPGYAL
VGFEIINDPI PVLKAYQAKL KQONYQVDHQS LSEIVYLDIN KLFCPKNSEQ KYYTKSLTEP
DGYVITKITF EKKLNNLRYE ATANFYDPST GDIDLNEKQV ESTEVQADYI SINVSDDDGV
YMPLGVISET FLSPINSFEL EVDEKSKILT LTCKSYLREY LLESDLINKE TSLIAPPNVEF
ISNIVENWNI EADNLEPWVA NNKNAYVDST GGIEGSKALF TQGDGEFSQF IGNKLKSNTD
YMIQYTVKGK PAIYLKNKNT GYTMYEDTNG NSEEFQTIAV SYTSETDPSQ THLVFKSQSG
YEAWGDNFII LECTAFETPE GPELIKFEDW ISFGTTYIRD DVLTIDPSRG GYFRQSLKLD
SYSTYNLSFS FSGLRAKVTI KNSHGIVLFE KVSQQSSYVD ISESFSTTSN KEGFFIELTG
DRGLPSFRNF SIKEKFE
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