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Tumer-Targeting
Knottin Peptide .
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INTERNATIONAL SEARCH REPORT International application No.

PCT/JS 20/53258

A. CLASSIFICATION OF SURJECT MATTER
IPC-  AG1K 39/39, AG1P 33/02, AG1P 37/04, CO7H 21/04, AB1K 39/00, A61K 45/06 (2020.01)

CPC - AB1K 39/008, AB1K 31/7088, AB1K 2039/55561, YO2A S0/30, AB1K 31/7125

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

B.  FIELDS SEARCHED

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
Sea Search History decument

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)
Ses Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catepory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y -— | SAGIV-BARFI et at., Eradication of spontaneocus malignancy by local immunotherapy. Sci 19
Transl Med. 31 January 2018, Vol. 10, No. 426: eaand4B8. p 1-12. Abstract

Y US 2015/0266936 A1 (THE BOARD OF TRUSTEES OF THE LELAND STANFORD JUNIOR  {1-8
UNIVERSITY) 24 September 2015 (24.08.2015) Abstract

Y WO 2014/201245 A1 {THE UNITEC STATES OF AMERICA, AS REPRESENTED 8Y THE 9
SECRETARY, DEPARTMENT OF HEALTH AND HUMAN SERVICES) 18 December 2014
{18.12.2014) Abstract; p&, In 28-32; p23, In 21

D Further documents are listed in the continuatien of Box C. EI See patent family annex.
*  Special categories of cited documents: “T  later document puhlAshed af|t1erhthe il'lllﬂrmlﬁon‘;ﬂ ﬁlingddate. oldprion'lg
" i ichi i date and not in canflict with the applicatian but cited to understan:
A :juw QT?’;ﬁ"&EE{:}‘ ,';h.i.ﬁf,:':e'“] state of the arl which ix nof considered the principle or theory underlying the invention
“D"  document cited by the applicant in the intemnational application X ducu?eerneldof pall'tinu]a: reli:znr.e; ‘li};eesilaimed invention cannot be
g ; fapti ; : : consi navel or cannot be considered to involve an inventive step
E %ﬂlﬂi aa[:gllcanon or patent but published on or aRer the international whenthe docoment & laken alone
“L"  document which may throw doubts on prionity claim(s) or which “Y” document of particular relevance; the claimed invention cannot
is cited to establish the publication date ¢f another citation or other be considered to involve an inventive step when the document is
special reason (as speci;cd) combined with oneor more other such d such combination

“0™  document referring to an oral disclosure, use, exhibition orother means being obvious o a person skilled in the art

“P"  docoment published prior to the international filing date but later than  “&”  document member of the same patent family
the prigrity date claimed

Date of the actual completion of the interational search Date of mailing of the international scarch report
14 January 2021 MAR 1 5 2021

Name and mailing address of the 1SA/US Authorized officer

Mail Siop PCT, Attn: ISA/US, Commissioner for Patents Les Young

P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telcphone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheét) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No,

PCTH)S 20/53258

Box No. 11 Qbservations where certain ¢laims 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:

I. D Claims Nos.:

because they relate to subject matier not required to be searched by this Authority, namely:

2, l:l 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.: 14-59, 89-70
bacause they are dependent claims and arz not drafted in accordance with the second and third seniences of Rule 6.4(a).

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

This International Searching Authority found multiple inventions in this international application, as follows:
-—Please sep continuation in first extra shest

1. D As all required additional 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 fzes, this Authority did not invite payment of
additional fees.

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

EY

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

1-9, limited to a TLR. § agonist

Remark on Protest D 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.
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INTERNATIONAL SEARCH REPORT

Information on patent family members Intemational application No.

PCT/US 20153258

Continyation of Box No. Il1. Observations where unity of inventian Is lacking.

This application contains the fellowing inventions or groups of inventions which are not 8o linked as to farrﬁ a single general inventive
concept under PCT Rule 13,1, In order for all inventions ta be searched, the appropriate additional search fees must be paid.

Group I+, Clalms 1-13, directed to a conjugate of a knottin peptide and an immunostimulant. The conjugate will be searchad to the
extent that the conjugate encompasses a TLR 9 agonist (note, these are the {irst claimed components for the first ambodiment of a
conjugate}. Itis belloved that claims 1-9 encompass this first named invention, and thus these claims will be searchad withoul fae to the
extent that the conjugate encompasses a TLR 9 agonist. Additional conjugate(s) comprising additional immunostimulantis) will be

Applicants must further indicats, if applicable, the claims which encompass the first d 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 lo be searchad. An exemplary eleciion would be a conjugate comprising an agonist of TLR 7 (claims 1-4,
10-13).

Group i, Claims 60-68, directed to 2 mathod of making a knotin-immunostimulant conjugale, prising conjugating an
immunostimulant to a knottin peptide via a linker.

The Inventlons llsted as Groups 1+ and Il do not relate to a single special technical feature under PCT Rule 13.1 bacause, undar PCT
Rule 13.2, they lack the same or corresponding special tachnical features for the following reasons:

Spacial technical features
Group |+ has the spacial technical feature of a conjugate of a knottin peplide and an immunostimulant, that is not required by Group Il
Group || has tha special technical feature of a method of making a knotin-immunostimulant conjugate, that is not requirad by Group I+.

Common technical features

The inventions of Group I+ and Group |l share the common technical feature of a conjugate of a knattin peptide and an
immunostimulant,

However, thesa shared tachnical features are made obvious by the article entitied "Eradication of spontaneous malignancy by local
immunotherapy” by Sagiv-Barfi et al., (Scl Transl Med, 31 January 2018, Vol. 10, No, 426: aaan4488) (herelnafler 'Sagiv-Barfi'), in view
of US 2015/0286936 A1 to the Board of Trustess of the Laland Stanford Junior University (hereinafter ‘Stanford’).

Sagiv-Barh teaches an immunostimulant for treatment of cancer {Abstract - Tmmunocenhancing agents are injected locally inlo one site
of tumor, theraby triggaring a T cell immuna rasponse locally that than attacks cancer throughout the body. Wa have used a screening
straiegy in which the same syngensic tumor is implanted at two separate sitas in the body. One tumor is then injected with the test
agsnts, and the resulting immune respanse is detected by the regression of the distant, untreated tumor. Using this assay, the
combination of unmethylated CG-enriched oligodeoxynuciectide (CpGl-a Toll-like receptor 8 {TLRB) ligand-and antl-0X40 antibody
provided the most impressive resulls'). Sagiv-Barfi does not teach conjugate of a knottin peptide,

Stanford ieaches knottin peptide conjugates (Abstract - 'Disclosed are knettin peptides containing non-natural amino acids se that they
can be farmed by chamical conjugation into two or more knottin monomers'). Since Stanford teaches knattin peptide conjugates have
advantageous binding proparties compared to non-conjugatad moisties {Abstract - 'These dimers wara shown to hava increased binding
strength to integrins on UB7MG tumor cells, achieving significant increases in Inhibition of cell adhesicn and proliferation.’), it would have
been obvious to one of ordinary skill in the ant that the Immunostimulants of Sagiv-Barfi could be conjugated with knotiin peptides to
provide increased binding strangth to their receptor-ligand interaction accarding to Stanford, providing more efficacious agents for
cancer therapy.

Group I+ inventions further share the technical feature of s conjugate of a knottin peptide, wherein the immunostimulant is a Tell-Like
Receptor (TLR) agonist. However, this shared feature is made obvious by Sagiv-Barfi in view of Stanford. Sagiv-Barfi in view of Stanford
makes cbvious a knottin peptide conjugale with an immunostimulant as discussed above, and Sagiv-Barfi further teaches wherein the
immunestimulant is a TLR agonist {Abstract - 'lmmuncenhancing agents are injected locally into one site of lumor, thereby riggeringa T
coll immune rasponse locally that then attacks ¢ancer throughout the body. 7 Using this assay, the combination of unmethylated CG-
enriched oligodeoxynucleatide (CpGl-a Toll-like receptor B {TLRS) ligand-and anti-OX40 antibody provided the most impressive results’).

As the technical features were known in the art at the time of the invenlion, they cannat be considered special technical features that
would otherwise unify the groups.

Therefore, Group I+ and Il inventions lack unity under PCT Rule 13 because thay do not share tha same or corresponding special
technical feature.

NOTE, continualion of ltem 4 abova: Claims 14-28, 69-70 are held unsearchable bacause they are dependent claims and are not
drafted in accordance with the second and third santances of Rule 6.4{a).

searched upon the payment of additional fees. Applicants must spacify the clalms that encompass any additionally elected conjugata(s).
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