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International application No.

PCT/IB2021/061971

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
IPC: CO7K 16746 (2006.01), A6IK 39395 (2006.01), AGIP2528(2000.01), A61P 27702 (2006.01)

CPC: COTK 16/468 (2020.01), A61K 39/395 (2020.01), A61P25/28 (2020.01), A61P 27/02¢2020.01)

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification syrabols)
Keywords used across the whole IPC

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

Electronic database(s) consulied during the intemational search (name of database(s) and, where practicable, search terms nsed)

Databases: GQ Pai, Genbank, GB SET, Protein Data Bank, Quesiel, Google, Scopus, Protein Daia Bank, Genpept, STM Source, Derwent
Biotechnology Abstracts
Keywords: LRP6, FZD3, antibody; Sequences: SEQ ID NO:990, 991, 992

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of dociment, with indication, where appropriate, of the relevant passages Relevant to claim No.

A (WO 2020/250156 Al (ANGERS, 5. et al.} 17 December 2020 (17-12-2020}

X (WO 2015/159084 Al (ANGERS, 5. et al.} 22 August 2019 (22-08-2019) 1-16, 18-28, 30, 32, 34-37, 39,43,
45 and 46

X TAO, Y. et al. Tailored tetravalent antibodies potenfly and specifically activate Wnt/Frizzled

pathways in cells, organoids and mice. Elife. 27 August 2019 (27-08-2019), Vol. 8, Article 1-8, 10-16, 18, 20-28, 30, 32, 34-
46134, 37 and 39
[0 Further documents are listed in the continnation of Box C. X See patent family annex.
#  |Special categories of cited documents: “T* |later document published after the iniernational filing dafe or priority
“A” |document defining the general state of the art which 18 not considered date and not in conflict with the application but cited to nnderstand
to be of particular relevance the principle or theory underlying the invention
“D"" |document cited by the applicant in the international application “X” |document of particular relevance; the claimed invention cannot be
“E” |earlier application or paieni bat published on or after the international considered novel or cannot be considered io involve an inveniive
filing date siep when the document is 1aken alone
“L” |document which may throw doubts on priority claim(s) or which is “Y" |document of particular relevance; the claimed invention cannot be
cited to establish the publication date of ancther citation or other idered to involve an inventive step when the document is
spocial reason (as specificd) combined with onc or more other such documents, such combination
‘0" |document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
“P” |document published prior to the internetional filing date but later than “&” |document member of the same patent family
iLe priority date claimed
Date of the actual completion of the intermnational search Date of mailing of the international search report
25 February 2022 (25-02-2022) 26 April 2022 (26-04-2022)
Neme and mailing address of the ISA/CA Authorized officer
Canadian Intellectual Property Office
Place du Portage I, C114 - 1st Floor, Box PCT Rena Qulton (819) 639-6855
50 Victoria Street
Gatmeau, Quebec K1A 0C9
Facsimile No.: §19-953-2476
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INTERNATIONAL SEARCH REPORT international application No.
PCT/1B2021/061971
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 miermnational application, the mternational search was carmed out
on the basis of a sequence listing:

a X forming part of the infernational application as filed:
in the form of an Annex C/ST.25 text file.
[0 on paper ar in the form of an image file.

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

¢. U fumished subsequent to the international filing date for the purposes of internationzl search only:
O in the form of an Annex C/ST25 text file (Rule 137er.1(a)).
LI on paper or in the form of an image file (Rule 13¢er.1(b) and Administrative Instructions, Section 713).
2. Omn addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required siatemenis
that the information in the subsequent or additional copies is identical fo thai in the application as filed or does not go beyond the
application as filed, as appropriate, were fornished.

3. Additional comimenis:

TForm PCT/ISA/2 10 {continuation of first sheet (13} (July 2019)
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ATIONAL SEARCH RT International application No.
INTERN RERO PCT/1B2021/061971
Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of the first sheet)

This mtemational search report has noi been esiablished in respect of certain claims umder Article 17¢2){a) for the following reasons:

1 O

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

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

Claim Nos -
because they are dependent claims and are not drafied m accordance with the second and third sentences of Rule 6.4¢a).

BoxNo. III Observations where unity of imvention is lacking (Continuation of item 3 of first sheet)

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

See extra sheet.

1. O As all required additional search fees were timely paid by the applicant, this international search report covers all searchable claims.

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

3. @ As only some of the required additional search fees were timely paid by the applicant, this international search report covers only
those claims for which fees were paid, specifically claim Nos.:
claims 1-28 and 30-46 (all partially).

4. O No required additional search fees were timely peid by the applicant. Consequently, this international search report is restricted to the

mvention first menfioned in the claims; it is covered by ¢laim Nos.:

Remark on Frotest O  The additional search fees were accompanied by the applicant’s protest and, where applicable, the payment

of a protest fee.
O  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 invilation.

B No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019
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Informion an petet family mermbers PCT/IB2021/061971

Patent Document Publication Patent Family Publication

Cited in Search Report Date Member(z) Date

W02019159084A1 22 August 2019 (22-08-201%) CA3129736A1 22 August 2019 (22-08-2019)
CN111989345A 24 November 2020 {24-11-2020)
EP3752537A1 23 December 2020 (23-12-2020)
EPF3752537A4 01 December 2021 (01-12-2021)
IL.276646D0 30 September 2020 (30-09-2020)
JP2021519574A 12 August 2021 (12-08-2021)
8G11202007675VA 29 September 2020 (29-09-2020)
US2021032352A1 04 Febrary 2021 (04-02-2021)

W0202025015641 17 December 2020 (17-12.2020)  AU2020251208A1 06 Jamuary 2022 {06-01-2022)
CA3140580A1 17 December 2020 (17-12-2020)
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International appilication No.

INTERNATIONAL SEARCH REFORT PCT/IB2021/061971

Continuation of Box No. III:
Docoments cited:

Di: WO 20204250156 Al (ANGERS, 8. etal) 17 December 2020 (17-12-2020)
D2 : WO 2019/159084 Al (ANGERS, S. et al.) 22 August 2019 (22-08-2019)

D1 discloses tetravalent binding molecules (claim 16) comprising an Fc domain, a bivalnt Wit co-receptor binding domain {linked to one
terminus of the Fc domain), and a bivalent FZIX2 or FZI)7 receptor binding domain (linked to the other Fc domain terminus). The co-receptor
binding domain may bind te any Wt co-receptor, such as LRP5/6 (paragraph ool8]). The Wot co-receptor binding domain smd the FZD?2 or
FZ£D7 receptor binding domain may include two scFv or diabodies (paragraphs [0013] to [0017]).

D2 discloses iefravalent binding molecules comprising an Fc domain, a bivalent LRP binding domain (linked to one terminus of the Fo
domain}, and a bivalent FZD) binding domain {linked to the other Fc domain terminus); see claims 9 and 14. Further disclosed are FZD
binding domain antibodies (5019, 5027, 5044, 5056; Tables 1 and 2, and paragraph [0175]), as well as LRP5 (2459 and 2460 paragraph
[0174]) and LRP antibodies (2539, 2540, 2542; Table 2 and paragraph [0155]). Binding domain formats including Fab, scFv and diabodies
are contemplated (paragraphs [(X15] and [0136]). Specifically disclesed is the antibody 5019-K/H-2459:2460 (paragraph [0174]) which binds
t0 FZD1 (pan-FZD diabody 5019) and LRP5 (2459 and 2460).

The claims are directed to a plurality of inventive concepts as follows:

The claims relate to tetravalent binding antibody molecules comprising:

{a) an Fc domain or fragment thereof comprising a constant heavy chain domain 3 (CH3),
{b) 2 bivalent low-density lipopretein receptor-related protein (LRP) binding domain, and
{c) a bivalent Frizzled (FZD) binding domain.

With regard to feature (b), the following structurally distinct embodiments are contemplated: anti-LRPS antibodies having CDR regions from
Tablez 3 and 6; anti-LRP6 antibodics having CDR regions from Tables 4 and 6; and combinations thereof.

With regard to feature (), the following structorally distinet embodiments are contemplated: binding domains for 10 types of Frizzled Class
Receptors, FZDI-FZD10, and anti-FZD antibodies having CDR regions from Tables 1, 2, 6 and 10.

Further, it appears that tetravalent binding antibody molecules compriging features {a) to {c) are known; see D1 or D2 ag described above. In
addition, D2 discloses all combinations of FZD binding domains selected from one or more binding domains to FZD 1-FZD 10, and LRP
binding domains selected from binding domains o LRPS, LRP6 and LRP5/6 (claim 14). D2 also discleses the anti-FZDM antibody 5044 (Tables
1 and 2) which is the first antibady listed in Table 1 of the instant application. Moreover D2 discloses the anti-LRFS antibody 2459 (Tables 1
and 2) which 15 the first antibody listed in Table 3 of the mstant application.

In view of the structurally distinct embodiments and the prior art, the claims lack unity a priori and a pesferiori.

Therefore each tetravalent binding antibody molecnle is considered a separate inventive concept wherein each FZDD binding domain is defined
by a specific antibody (for example, one of the antibedies listed in Tables 1 (34 FZD4 antibodies), 2A (35 FZD4 antibodies), 2B (140 FZDS
antibodies), 6 or 10 (3 pan-FZD antibodies)}, and each LRP binding domain is defined by a specific antibody (for example, one of the
antibodies listed in Tables 3 (38 LRPS antibodies), 4 (90 LRP§ aniibodies) or 6).

The claims must be limited to one inventive concept as set out in PCT Rule 13.

The International Searching Authority has established the international search report on those parts of the infernational application which relate
to the following groups:

(i) the invention first mentioned, specifically wherein the LRP hinding domain binds LRP5 and is antibody 2459 (the first antibody listed
in Table 3), and wherein the FZD binding domain binds FZD1 and is antibody 5019 (the first FZD1 antibody listed in Table 10;
Tables 1, 2 and 6 do not explicitly identify FZD1 antibodies): claims 1-14, 16, 19, 34-36 and 39-46 (all partially), and

(ii} the tetravalent binding antibedy molecule wherein the LRP binding domain binds LEP6, and wherein the FZD binding domein
binds FZD5, wherein the antibody is ANT99 (identified in Table 13): claims 1-28, 30-39, 43, 45 and 46 (all partially).

Form PCT/SA/210 (extra sheet) (Tuly 2019)
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