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SEELEELLEELIEELL, SEQ ID NO: 189,
LEELLEELIEELLEE, SEQ ID NO: 190,
LEELLEELIEELL, SEQ ID NO: 210,
LEELLEELLEELLEE, SEQID NO: 213,
LEQLLEDLVELLEEE, SEQ ID NO: 215,
LEELLEDLVELLEEE, SEQ ID NO: 216,
LEELLEELVELLEEE, SEQ ID NO: 217,
LEELLELFEEILEELFEE, SEQ ID NO: 218,
LEELLKLFEEILEELFEE, SEQ ID NO: 219,
IEELIELIEELLEE, SEQ ID NO: 220,
IEELIEELIEELLEE, SEQ ID NO: 221,
LEELLELIERLLEE, SEQ ID NO: 223, £7ziX
LEELLELIEELLEE, SEQ ID NO: 225
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(4) JP 2017-530197 A 2017.10.

SEEEEELDQLLSQLIQALL (SEQ ID NO: 33) % L iZZ DR ET~19:
KQLDQLLSQLIQALLQP (SEQ ID NO: 94);
EKQLDQLLSQLIQALLQP (SEQ ID NO: 95);
SEKQLDQLLSQLIQALLQP (SEQ ID NO: 96);
GISEKQLDQLLSQLIQALLQP (SEQ ID NO: 97);
SQGISEKQLQLLSQLIQALLQP (SEQ ID NO: 132);
SQGISEKQLDQLLQLIQALLQP (SEQ ID NO: 133);
SQGISEKQALDQLLSQLIQALLQP (SEQ ID NO: 140);
SEEEEELDQLLTQLIEALL (SEQ ID NO: 141) b L< ixZ DR ET~19;
SEEEEEIAKLISALIESLLE (SEQ ID NO: 150) % L < IZZ DFRET~20;
SEEEEELAQLLAQLLKSLL (SEQ ID NO: 167) % L< 32 DEEHET~19;
SEEEEELKALLKLIARLL (SEQ ID NO: 173)% L< 32 DR T ~18;
SEEEEEALEQLLEDLVKLLK (SEQ ID NO: 178) % L < iZZ D7 HT~20;
SEEEEELTGVLQKLLKILEAL (SEQ ID NO: 188) % L< iZZ D& HT~21;
SEELEELLEELIEELL (SEQ ID NO: 189);

LEELLEELIEELLEE (SEQ ID NO: 190);
SEEEEELTLTGVLQKLLKILEA (SEQ ID NO: 200) b L < I3 Z DR ET~22;
SEEEEEVLQKLLKILEALV (SEQ ID NO: 201) % L< iZZ D T~19;
SEEEEELQKLLKILEALVQ (SEQ ID NO: 202)  L< iZZDFEET~19;
LEELLEELIEELL (SEQ ID NO: 210);

LEELLEELLEELLEE (SEQ ID NO: 213);

LEQLLEDLVELLEEE (SEQ ID NO: 215);

LEELLEDLVELLEEE (SEQ ID NO: 216);

LEELLEELVELLEEE (SEQ ID NO: 217);

LEELLELFEEILEELFEE (SEQ ID NO: 218);
LEELLKLFEEILEELFEE (SEQ ID NO: 219);

IEELIELIEELLEE (SEQ ID NO: 220);

IEELIEELIEELLEE (SEQ ID NO: 221);

LEELLELIERLLEE (SEQ ID NO: 223);

LEELLELIEELLEE (SEQ ID NO: 225);

LEQLLEDLVKLLKEE (SEQ ID NO: 214);

LEELLKLIERLLEE (SEQ ID NO: 222); %72k

LEELLKLIEELLEE (SEQ ID NO: 224)
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(61) JP 2017-530197 A 2017.10.12
NGADGGNGVNGNQANGPQNAGDVNGANGADDGSEDQGGLTGV
LOQKLMKILNALVQ (SEQ ID NO: 179)
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_R7F K4 AL SEQ ID NO:
By A= 7Y [* ] ANGADDGSEDQGG LTGVLQKLMKILNALVQ 179
P2 ANGADDGSEDQGGLTLTGVLOKLMKTLNALVQ 180
P25-4 EDQGGLTLTGVLOKLMKILNALVQ 181
P25 GGLTLTGVLQOKLMKILNAL 182
P25s EDQGGLTLTGVLOKLMKILNAL 183
P25-7 EDQGGLTLTGVLOKLLKILNAL 184
P25-8 EDQGGLTLTGVLQELMEILNAL 185
P25-20E EDQGGLTLTGVLOKLLKILEALVQ 186
P25-10 SEEEELTLTGVLQKLLKILEAL 187
P25-11 SEEEEELTGVLQKLLKILEAL 188
P25-15 SEFEFEEELTLTGVLQKLLKILEA 200
P25-16 SEEEEEVLQKLLKILEALV 201
P25-17 SEEEEELQKLLKILEALVQ 202
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X7F 4 BS SEQ ID NO:
B A=A STSQNDDSTSGTDSTSDSSDPMOQLLKMEFSEIMQSLEFGDGODGT 203
P3 QONDDSTSGTDSTSDSSDPMOQLLKMFSEIMQSLEFGDGODGT 204
P3-3 SDPMQOQOLLKMFSEIMQSLE 205
P3-4 SEEELQQLLKLFSEILQSLE 206
P3-6 SEEEEELQQLLKLFSEILOSL 207
P3-7 SEEEEELQQLLKLFSEILQS 208
P3-11 LOQLLKLFSEILQSLFEEEE 209
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P19-54 LEELLELIEELLEE 225
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R7F FEW X7 VA F FEF SEQ ID NO:

i bEE

P4-14s TCTCAAGGAATTTCTGAAAAGCAACTTGATCAACTTC 145

A. %Y 7 ) (A thaliana) TTTCTCAACTTATTCAAGCTCTTCTTCAACCT

P4-14s AGCCAGGGTATTAGCGAAAAACAGCTGGATCAGCTGC 146

KIGE (E. coli) TGAGCCAGCTGATTCAGGCACTGCTGCAGCCG

P1-2E,8E,11E,15E,18E  AATGAAGGAATTTCTGAAAAGGAACTTGATGAACTTC 147

AU TFH TTACTGAACTTATTGAAGCTCTTCTTCAACAA

P1-2E,8E,11E,15E,18E  AATGAAGGTATTAGCGAAAAAGAACTGGATGAACTGC 148

RBE TGACCGAACTGATTGAAGCACTGCTGCAGCAG
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P4 5 20 88* 89*
P4-14S 6 20 80* 97*
AR YE-min3p4 33 10 88* g6*
P6 68 20 99 93%
PGa 67 20 72% 58
Pl4d 175 5 93* 96*
Plde 176 10 90 79%
Pl4f 177 10 72 86*
P14-30 178 10 74 25
P15 64 10 95% 72%
Pl5a 63 10 88 55
P18 83 5 63% 80*
P18-6 166 10 69% 86*
P18-7 167 20 15% 30*
P18-10 231 20 84 87+
P19 89 5 79% 90*
P19-7 172 10 88* §2*
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P25 182 20 94 94
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E 3R (ng/ml)
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P4-14s (44 X)

6

0.2

13.5%

-0.1

Pldc (F14 X)

199

5.0

14.4*

9.0%*

Pl5a (byER=Y)

63

0.2

14.2%

45

P15b (A X)

49

5.0

34%

15.6*

P18 (b))

&3

2.0

7.7

-2.0

P30-3 (FyERaY)

190

0.2

15.4*

-0.7

P30-3 (41 X)
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2.0

-17.9%

11.4%

P30-3 (¥ 1 X)
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0.2

4.2

8.8%

P15-59 (MyERIY)

150

0.2

7.6

-8.6*

P19-8 (FyERIY)
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4.1

-2.7
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Intemational applicntion No,
PCT/US 15/83387

Al

CLASSIFICATION OF SUBJECT MATTER

IPC{B) - C12N 1582, AB1K 38/00, C12P 21/06 (2016.01)
CPC
According to International Patent Classification (IPC) or to both nationa! classification and [PC

- C12N 15/8282, AB1K 38/00

B.

FIELDS SEARCHED

12P 21/06 (2016.01)

Minimum dncumentation searched (classification system followed by clagsification symbols)
IPC(8)- C12N 15/82, AB1K 38/00,

CPC- C12N 15/8282, AB1K 38/00
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USPC- B00/279, 530/326, 435/69.1 (keyword search, terms below)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PUbWEST (USPT, PGPB, EPAB, JPAB), Google Patents/Scholar
Search Terms Used: Harpin, variants, mutation, resistant, peptide, peplidomimetic, fragment, methionine, cysteina

C. DOCUMENTS CONSIDERED TO BE RELEVANT

[]

Category* Citation _of document, with indication; where appropriate, of the relevant passages Relevant to claim No.
X US 2013/0150238 At (DOBSON) 12 June 2013 ‘(1 3.06.2013) para [0056], [0091], [0124], Table | 1-7,9-12
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A U5 2014/0227767 A2 (YFAMAN et al.) 14 August 2044 (14.08.2014) abstract, para [0170] 15
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document which may throw doubts on priority claim{s) or which is
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document referring 1o an ol disclosure, use, exhibition or other
means

document published prior to the intemational filing date but later than
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e
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later document published after the internationsl filing date or priority
date and not in"conflict with the a;:ﬂlmatmn but cited to understand
the principle o7 theory underlying the invention

document of purlicular relevance; the claimed invention canzot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the ¢laimed inventinn cannot be
considered 10 involve an inventive step when the document is
eombined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&"  document membet of the same patent family

the priority date

Date of the astual wnpletivn of the international search

02 Fabruary 2016

Tate nf mailing of the international search report

12 FEB 2016

Mame and mailing address of the ISA/US

Mail Stop PCT, Atin: iSA/US, Commissioner for Patents
P.0. Box 1450, Alsxandria, Virginia 22313-1450

Facsimile No.

571-273-8300

Authorized officer;
Lee W. Young

PCT Helpdask: 571-272-4300
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QSP: 674-272-77T4

Form PCT/1SA/210 (second sheet) (January 2015)




(99) JP 2017-530197 A 2017.10.12

INTERNATIONAL SEARCH REFORT International application No.
PCTIUS 15/53367

BoxNo.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheef)

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

1L D Claims Nos.:

becanse they relate 1o subject matter not required to he searched by this Autherity, namely:

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

3. E Claims Nos.; 101-207
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4¢a).

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

This International Scarching Aullorily found multiple inventions in this international application, as follows:
This application contains the foflowing 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 pald.

- Ploasa sae extra sheet for continuation -

1 D As all required ndditional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims.

gu

I:l As all searchable clains would be searched without ettort justifying additional fees, this Autherity did not invite payment of
additional fees,

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

4. E 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.: .
1-7, 8, 12, 15 limited to "LRLLRLLRLL"

Remark on Protest I:l 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.

Fort PCT/ISA/210 {continuation of first shest (2)) (January 2015)
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PCT/US 15/53387

Continuation of:
Box NO lli. Observations whare unity of invention is lacking

Group +: Claims 1-100, directed to an isolated hypersensitive-response eliciting peptides (alse known as harpin peptides) that exhibit
improved solubility, stability, resistanca to chemical degradation {see instant Abstract). The isolated harpin peptides will be searched to
the extent that the peptidas encempasses the first named species of each varlable, namaly, a paptide having the amino sequence of L-X
SLLXKALLL-XGX-LeL (SEG 1D NO: 93) {sas instant claim 1), whera X at positions 2, 6, and 10 are absent (see instant claims 7 and 9),
wherein X at position 3, 7 and 11 are independently R (see instant claim 12}, l.e., a peptide having the amino acid sequence of. Itis
believed that claiins 1-7, 9, 12, 15 encompass this first namad invention, and thus these claims will be searched without fae to the extent
that they ensompass a peptide having the amine actd saquence of "LRLLRLLRLL'. Additional isolated peptida(s) will be searched upen
the payment of additional fees. Applicants must specify the claims that encompass any additionally elected peptide(s). Applicants must
further Indlcate, if applicable, the claims which encompass the first named invention, if different than what was indicaied ahave far this
group. Ceilue L Uwarly idenlify livw any paid additional nvenbon fees are to be applied to the ™+ group(s) will result in only the first
claimed inverition to be searched. An exemplary election would be an isolated peptide of SEQ ID NO: 189 (claims 1-6, 8, 10-15).

The Inventions listed as Group | 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 fealures for the followlng reasons:

Spavial 16tHnical Feafures

The special technical feature of each of the inventions listed in Group I+ is the specific amino ackd sequences recited therein. Each of
the Inventlons of Group i+ requires an unique amino acld saquenca not required by the other inventions.

Cnmman Tarhnicg| Featuroc
The inventions of Group I+ share the technical feature of an isolated hypersensitive~yesponse eliciting peplides.

Some inventions of Group |+ share the technical feature of an Isolated hypersensitive-responsa eliciting paptides wherein the Isclated
peplide compriges ona or mora mutations, relative to a comesponding wildtype amino acid sequence, which one or more mutations
improve the stabiiity or resistance to chemical degradation of the Isolated peptide relative to a potypeplide comprising the comesponding
wildtype amino acld sequence.

Some inventions of Group |+ share the technical feature ot SEQ ID NO: 93 (claim 1), SEQ 1D NO: 1 (claim 18), SEQ 1D NO: 5 {dlalm
33), SEQ ID NO: 47 (claim 36), SEQ [D NO: 49 (clalm 43), SEQ ID NO; 66 (claim 45), SEQ ID NO: 16 (claim 57), SEQ ID NQ: 18 (claim
67), SEQ 1D NO: 26 {claim 76), SEQ ID NC: 13 (claim B3), 3EQ ID NO: 15 {claim 92)

Huwever, these shared technical feature do not represent a contibution over prior art in view of the article entided "Mulational Analysis
of Xanthomonas Harpln HpaG |dentifies a Kay Fundiional Region That Elicits the Hypaersensitive Response in Nonhost Plants" by Kim et
al. {hereinaftsr 'Kim') (JOURNAL OF BACTERIOLOGY, Sept. 2004, p. 623976247). Kim teaches an isclated hypersensitive-response
eliciting paptides wherein the Isolated peptide comprises one or more mutations, relative to a comesponding wildtype amino acid
sequence (abstratt, We have determined the

critical aming acid residues important for hypersensitive response (HR) elicitation by random and site direcled mutagenesis of HpaG and
its homolog XopA. ... the HR elicitation activity of the rest of the mutants was similar to that of wild-type HpaG. Mutational and deletion
analysis namowed the region essential for elicitor activity to the 23-amino-acid peptide (HZN-NQGISEKQLDOLL TQLIMALLQQ-COOH).
A synthetic peptida of this Eoquence possessed | IR elicitor aclivity 1l le seme concentration as the HpaU protein. In addition,
mutagenesis of a xopA gene yislded twa gain-of-function mutants: XopA(F48L}) and XopA(F48L/MS52L)). Kim further teaches an isolated
peptide comprising SEQ ID NO: 93 (claim 1), wherein the pentide |s free of cysteina and methionins; sach X at positions 2, 6, and 10 is
optional and, whan prasent, s any amino acid; and each X at posltions 3, 7, and 11 is any amino acld (Fig. 8, XopA-F4BL/M52L{33-55):
NQGISEKQLDQLLTQLIFSLLLA). Kim does not specifically teach that wherein one or more mutations improve the stability or resistance
to chemical deyradalion of the isolated peplide relative to a polypeptide comprising the corresponding wildtype amine acld sequence
{508 instant Specification para [0069], (Iv) resistunce of the peptida to chamice! degradation in the presence of an aquaous buffared
salution that includes a biocidal agent at S0?C over a peried of time {e.g., 3 weaks)). US 2012/0265513 A1 to Fang et al. (hersinafter
'Fang'} teaches mathods and systems that are ussful for predicting the thermal stabliity of a protein sequenice and for predicting
mutations that may enhance the thermal stability of a protein given its amino acid seguence and/or threa dimensional structure
{abstract). it would have bean obvious to one of ordinary skill in the art to have utilized the look up table and predictive mode! of Fang to
improve the stability of an isclated harpin peptide of Kim, and thus, to have obtsined an isolaled harpin peptide comprising amino acld
mutation having improved.

US 201070064386 A1 to Park et al. (hereinafter 'Park') teach SEQ! ID NO: 1 {instant clatm 18) (SEQ 1D NOQ: 16, amine acid residues 31-
53: NQGISEKQL DQLLTQLIMALLQQ).

Park teaches SEC ID NO: 6 (instant claim 33) (SEQ ID NO: 26, amino acid residues 34-56: SQGISEKQLDQLLCQLIQALLAP).

US 2002/0015337 Al to Wei et al. {hereinafter Wei'337") teach SEQ ID NO: 47 (instant claim 36) {SEQ IDNQ: 8, amino acid residues 72
-93: KPNDSQSNIAKLISALIMSLLQ).

Wal'337 toachas SCQ ID NO. 49 (inslant clalm 43) {SEU IUND: Y, amino acid residues 72-93: KPNDSQSNIAKLISALIMSLLG).
Park teaches SEQ ID NC: 66 {instant claim 45) (SEQ ID NO: 20, aminc acid residues 85-104; PSPFTQMLMHIVGEILQAQN).

- Please see next sheat for continuation -

Form PCT/ISA/210 (extra sheet) (January 2015)
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Confinuation of:
Box NO Il Observations where unity of invention Ig lacking
Wael'337 teaches SEQ ID NO: 16 (instant claim 57) (SEQ ID NO: 11, amino acid residues 248-2593; LOKLMKILNALV),

US 2004/0016029 A1 to Wel et al. (hereinafter Wei'029") teach SEQ ID NO: 18 (instant claim 67) (SEQ ID NC: 6, amino acld resldues
34-62: QOPIDRATIEQMAGLLAELLKSLLSPQ).

Woel'337 teachas SEC ID NQ: 26 (instant claim 76) (SEQ ID NO: 5, amino acid residues 131-143: LLKAMLKLIARMM).

Wel'337 teaches SEQ ID NO: 13 (instant claim 83) (SEQ ID NO: 11, amino acid residues 109-127: QDPMQALMGLLEDLVKLLK).
Weida7 leauliss 3EQ 1D NC: 13 (instant clam Y2) (SEQ 1D NO: 3 amino acid residues 158-171; MQOLLKMFSEIMQS).

As said technical feature was known in the art at the time of the inventlon, this cannot be considered special technical feature that would
otherwise ynify the groups.

Group |+ tharefore lack unity under PCT Rule 13 bicause they do not share a same of corresponding special technical feature,

Continuation of Section 4:
Ulaims 104-207 are improper multiple dependent claims because they are depandent claims and are not drafted in accordance with the
second and third sentences of Rule 6.4(a).

Form PCT/ISA/210 (extra sheet) (January 2015)
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