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GAGGTTCAGCTGGTGGAGTCTGGCGGTGGCCTGGTGCAGCCAGGGGGCTC
ACTCCGTTTGTCCTGTGCAGCTTCTGGCTTCAACCTCTCTTATTATTATATCCACTGGGT
GCGTCAGGCCCCGGGTAAGGGCCTGGAATGGGTTGCATCTATTTATTCTTCTTATGGCT
ATACTTCTTATGCCGATAGCGTCAAGGGCCGTTTCACTATAAGCGCAGACACATCCAAA
AACACAGCCTACCTACAAATGAACAGCTTAAGAGCTGAGGACACTGCCGTCTATTATTG
TGCTCGCACTGTTCGTGGATCCAAAAAACCGTACTTCTCTGGTTGGGCTATGGACTACT
GGGGTCAAGGAACCCTGGTCACCGTCTCCTCG (SEQ ID NO: 28)

VH-AA

EVQLVESGGGLVQPGGSLRLSCAASGFNLSYYYIHWVRQAPGKGLEWVASIYS
SYGYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARTVRGSKKPYFSGWAM
DYWGQGTLVTVSS (SEQ ID NO: 29)

VL-DNA

GATATCCAGATGACCCAGTCCCCGAGCTCCCTGTCCGCCTCTGTGGGCGAT
AGGGTCACCATCACCTGCCGTGCCAGTCAGTCCGTGTCCAGCGCTGTAGCCTGGTATC
AACAGAAACCAGGAAAAGCTCCGAAGCTTCTGATTTACTCGGCATCCAGCCTCTACTCT
GGAGTCCCTTCTCGCTTCTCTGGTAGCCGTTCCGGGACGGATTTCACTCTGACCATCA
GCAGTCTGCAGCCGGAAGACTTCGCAACTTATTACTGTCAGCAATACTACTGGCCGATC
ACGTTCGGACAGGGTACCAAGGTGGAGATCAAACGT (SEQ ID NO: 30)

VL-AA

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSL
YSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQYYWPITFGQGTKVEIKR (SEQ ID NO:
31)

LRP6-A10

VH-DNA
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GAGGTTCAGCTGGTGGAGTCTGGCGGTGGCCTGGTGCAGCCAGGGGGCTC
ACTCCGTTTGTCCTGTGCAGCTTCTGGCTTCAACATCTCTTATTCTTCTATCCACTGGGT
GCGTCAGGCCCCGGGTAAGGGCCTGGAATGGGTTGCATATATTTCTTCTTATTATGGCT
ATACTTATTATGCCGATAGCGTCAAGGGCCGTTTCACTATAAGCGCAGACACATCCAAA
AACACAGCCTACCTACAAATGAACAGCTTAAGAGCTGAGGACACTGCCGTCTATTATTG
TGCTCGCGCTCATTACTTCCCGTGGGCTGGTGCTATGGACTACTGGGGTCAAGGAACC
CTGGTCACCGTCTCCTCG (SEQ ID NO: 32)

VH-AA

EVQLVESGGGLVQPGGSLRLSCAASGFNISYSSIHWVRQAPGKGLEWVAYISS
YYGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARAHYFPWAGAMDYWG
QGTLVTVSS (SEQ ID NO: 33)

VL-DNA

GATATCCAGATGACCCAGTCCCCGAGCTCCCTGTCCGCCTCTGTGGGCGAT
AGGGTCACCATCACCTGCCGTGCCAGTCAGTCCGTGTCCAGCGCTGTAGCCTGGTATC
AACAGAAACCAGGAAAAGCTCCGAAGCTTCTGATTTACTCGGCATCCAGCCTCTACTCT
GGAGTCCCTTCTCGCTTCTCTGGTAGCCGTTCCGGGACGGATTTCACTCTGACCATCA
GCAGTCTGCAGCCGGAAGACTTCGCAACTTATTACTGTCAGCAATACTCTTGGGGTCC
GTTCACGTTCGGACAGGGTACCAAGGTGGAGATCAAACGT (SEQ ID NO: 34)

VL-AA

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSL
YSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQYSWGPFTFGQGTKVEIKR (SEQ ID
NO: 35)

LRP6-B6
VH-DNA

GAGGTTCAGCTGGTGGAGTCTGGCGGTGGCCTGGTGCAGCCAGGGGGCTC
ACTCCGTTTGTCCTGTGCAGCTTCTGGCTTCAACATCTCTTATTCTTCTATCCACTGGGT
GCGTCAGGCCCCGGGTAAGGGCCTGGAATGGGTTGCATCTATTTCTCCTTATTATGGC
TATACTTATTATGCCGATAGCGTCAAGGGCCGTTTCACTATAAGCGCAGACACATCCAA
AAACACAGCCTACCTACAAATGAACAGCTTAAGAGCTGAGGACACTGCCGTCTATTATT
GTGCTCGCTCTTCTTACTTCCCGTGGTTCTCTGCTATGGACTACTGGGGTCAAGGAACC
CTGGTCACCGTCTCCTCG (SEQ ID NO: 36)

VH-AA
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EVQLVESGGGLVQPGGSLRLSCAASGFNISYSSIHWVRQAPGKGLEWVASISP
YYGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARSSYFPWFSAMDYWGQ
GTLVTVSS (SEQ ID NO: 37)

VL-DNA

GATATCCAGATGACCCAGTCCCCGAGCTCCCTGTCCGCCTCTGTGGGCGAT
AGGGTCACCATCACCTGCCGTGCCAGTCAGTCCGTGTCCAGCGCTGTAGCCTGGTATC
AACAGAAACCAGGAAAAGCTCCGAAGCTTCTGATTTACTCGGCATCCAGCCTCTACTCT
GGAGTCCCTTCTCGCTTCTCTGGTAGCCGTTCCGGGACGGATTTCACTCTGACCATCA
GCAGTCTGCAGCCGGAAGACTTCGCAACTTATTACTGTCAGCAATACTACTTCCTGATC
ACGTTCGGACAGGGTACCAAGGTGGAGATCAAACGT (SEQ ID NO: 38)

VL-AA

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSL
YSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQYYFLITFGQGTKVEIKR (SEQ ID NO:
39)

LRP6-E3
VH-DNA

GAGGTTCAGCTGGTGGAGTCTGGCGGTGGCCTGGTGCAGCCAGGGGGCTC
ACTCCGTTTGTCCTGTGCAGCTTCTGGCTTCAACCTCTATTATTATTCTATGCACTGGGT
GCGTCAGGCCCCGGGTAAGGGCCTGGAATGGGTTGCATCTATTTATTCTTCTTATGGCT
ATACTTATTATGCCGATAGCGTCAAGGGCCGTTTCACTATAAGCGCAGACACATCCAAA
AACACAGCCTACCTACAAATGAACAGCTTAAGAGCTGAGGACACTGCCGTCTATTATTG
TGCTCGCTACGCTGGTTACTACTACTACCCGTGGGCTTACTACGGTTGGCCGTTCTCTG
GTTTGGACTACTGGGGTCAAGGAACCCTGGTCACCGTCTCCTCG (SEQ ID NO: 40)

VH-AA

EVQLVESGGGLVQPGGSLRLSCAASGFNLYYYSMHWVRQAPGKGLEWVASIY
SSYGYTYYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARYAGYYYYPWAYYGW
PFSGLDYWGQGTLVTVSS (SEQ ID NO: 41)

VL-DNA

GATATCCAGATGACCCAGTCCCCGAGCTCCCTGTCCGCCTCTGTGGGCGAT
AGGGTCACCATCACCTGCCGTGCCAGTCAGTCCGTGTCCAGCGCTGTAGCCTGGTATC
AACAGAAACCAGGAAAAGCTCCGAAGCTTCTGATTTACTCGGCATCCAGCCTCTACTCT
GGAGTCCCTTCTCGCTTCTCTGGTAGCCGTTCCGGGACGGATTTCACTCTGACCATCA
GCAGTCTGCAGCCGGAAGACTTCGCAACTTATTACTGTCAGCAAGCTGGTTCTGCTCC
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GTACCATCTGATCACGTTCGGACAGGGTACCAAGGTGGAGATCAAACGT (SEQ ID NO:
42)

VL-AA

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSL
YSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQAGSAPYHLITFGQGTKVEIKR  (SEQ
ID NO: 43)

LRP6-G3
VH-DNA

GAGGTTCAGCTGGTGGAGTCTGGCGGTGGCCTGGTGCAGCCAGGGGGCTC
ACTCCGTTTGTCCTGTGCAGCTTCTGGCTTCAACATCTCTTCTTATTATATCCACTGGGT
GCGTCAGGCCCCGGGTAAGGGCCTGGAATGGGTTGCATCTATTTATTCTTCTTATGGCT
ATACTTCTTATGCCGATAGCGTCAAGGGCCGTTTCACTATAAGCGCAGACACATCCAAA
AACACAGCCTACCTACAAATGAACAGCTTAAGAGCTGAGGACACTGCCGTCTATTATTG
TGCTCGCACTGTTCGTGGATCCAAAAAACCGTACTTCTCTGGTTGGGCTATGGACTACT
GGGGTCAAGGAACCCTGGTCACCGTCTCCTCG (SEQ ID NO: 44)

VH-AA

EVQLVESGGGLVQPGGSLRLSCAASGFNISSYYIHWVRQAPGKGLEWVASIYS
SYGYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARTVRGSKKPYFSGWAM
DYWGQGTLVTVSS (SEQ ID NO: 45)

VL-DNA

GATATCCAGATGACCCAGTCCCCGAGCTCCCTGTCCGCCTCTGTGGGCGAT
AGGGTCACCATCACCTGCCGTGCCAGTCAGTCCGTGTCCAGCGCTGTAGCCTGGTATC
AACAGAAACCAGGAAAAGCTCCGAAGCTTCTGATTTACTCGGCATCCAGCCTCTACTCT
GGAGTCCCTTCTCGCTTCTCTGGTAGCCGTTCCGGGACGGATTTCACTCTGACCATCA
GCAGTCTGCAGCCGGAAGACTTCGCAACTTATTACTGTCAGCAATACTACTGGCCGATC
ACGTTCGGACAGGGTACCAAGGTGGAGATCAAACGT (SEQ ID NO: 30)

VL-AA

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSL
YSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQYYWPITFGQGTKVEIKR (SEQ ID NO:
31)

LRP6-G9

VH-DNA
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GAGGTTCAGCTGGTGGAGTCTGGCGGTGGCCTGGTGCAGCCAGGGGGCTC
ACTCCGTTTGTCCTGTGCAGCTTCTGGCTTCAACATCTATTCTTATTATATCCACTGGGT
GCGTCAGGCCCCGGGTAAGGGCCTGGAATGGGTTGCATCTATTTATTCTTCTTATAGCT
ATACTTCTTATGCCGATAGCGTCAAGGGCCGTTTCACTATAAGCGCAGACACATCCAAA
AACACAGCCTACCTACAAATGAACAGCTTAAGAGCTGAGGACACTGCCGTCTATTATTG
TGCTCGCACTGTTCGTGGATCCAAAAAACCGTACTTCTCTGGTTGGGCTATGGACTACT
GGGGTCAAGGAACCCTGGTCACCGTCTCCTCG (SEQ ID NO: 46)

VH-AA

EVQLVESGGGLVQPGGSLRLSCAASGFNIYSYYIHWVRQAPGKGLEWVASIYS
SYSYTSYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCARTVRGSKKPYFSGWAM
DYWGQGTLVTVSS (SEQ ID NO: 47)

VL-DNA

GATATCCAGATGACCCAGTCCCCGAGCTCCCTGTCCGCCTCTGTGGGCGAT
AGGGTCACCATCACCTGCCGTGCCAGTCAGTCCGTGTCCAGCGCTGTAGCCTGGTATC
AACAGAAACCAGGAAAAGCTCCGAAGCTTCTGATTTACTCGGCATCCAGCCTCTACTCT
GGAGTCCCTTCTCGCTTCTCTGGTAGCCGTTCCGGGACGGATTTCACTCTGACCATCA
GCAGTCTGCAGCCGGAAGACTTCGCAACTTATTACTGTCAGCAATACTACTGGCCGATC
ACGTTCGGACAGGGTACCAAGGTGGAGATCAAACGT (SEQ ID NO: 30)

VL-AA

DIQMTQSPSSLSASVGDRVTITCRASQSVSSAVAWYQQKPGKAPKLLIYSASSL
YSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQYYWPITFGQGTKVEIKR (SEQ ID NO:
31)
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“E” |earlier application or pateni but published on or after ihe international considered novel or cannoi be considered to involve an inventive
filing datc step when the document is taken alone

“L” |document which may throw doubts on pricrity claim(s) or which is “Y” |document of particular relevance; the claimed invention cannct be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such doouments, such combination

" |document referring to an oral disclosure, use, exhibition or other means being obviocus to a person skilled in the art

“P™ |document published prior to the international filing date but later than | “&™ |document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

16 October 2020 {16-10-2020) 20 October 2024 (20-10-2020)

Name 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
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INTERNATIONAL SEARCH RT International application No.
PCT/CA2020/051120
Box Neo. IT Observations where certain claims were found unsearchable (Continuation of item 2 of the first sheet)

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

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

2. B Claim Nos.. 1-52 (all partially)
because they relate to parts of the international application that do not comply with the prescribed requirements to such an extent that
no meaningful intemational search can be carried out, specifically:

See extra sheet.

3. [0 Claim Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Ne. III 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:
See extra sheet.

1. [T} As allrequired additional search fees were timely paid by the applicant, this international search report covers all searchable claims.

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

3. [0 Asonly some of the required additional search fees were timely paid by the applicant, this intemational search report covers only
those claims for which fees were paid, specifically claim Nos.:

4. [ No required additional search fees were timely paid by the applicant. Consequently, this infernational search report is restricted to the
mvention first mentioned in the claims; it is covered by claim Nes.:
Group A - Claims 1-9, 11-46, 48, 43, 51 and 52 (all partially) relating to the anti-LRPS antibodies LRP6-Al, LRP6-G3 and LRP6-G9 (epitope
group 1) that inhibit non Wnt3a-induced activity;

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

[T The additional search fees were accompanded by the applicant’s protest but the applicable protest fee was not
paid within the time limit specified in the invitation.

[C1  No protest accompanied the payment of additional search fees.
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International application No.

INTERNATIONAL SEARCH REPORT PCT/CA2020/051120

Continvation of Box No. II:

The claims do not appear to be limited to the six recited anti-LRPé antibodies but appear to comprise any and all combinations of 6 CDRs from
the recited antibodies {including a combination of CDRs from antibodies that bind to different epitope groups and antibodies that lack a
commeon structure; see Figure 1A and Table 1, pages 29-30). The instant application does not appear to disclose and characterize any and all
combinations of § CDR¢ from the recited antibodies. The claims are so inadequately supported by the description that no meaningfirl search
could be performed. As such, the search and examination will be restricted to those claims, or parts of claims, that are sufficiently clear and
supported by the description so as to enable an opinion or report to be prepared. Therefore only combinations of CDRs within each of Groups A
and C are considered searchable.

Continuation of Box No. Hi:
Documents cited:

D1: ETTENBERG, 8.A_ et al. Inhibition of tuamorigenesis driven by different Wt proteins requires blockade of distinet ligand-binding regions
by LRP6 antibodies. Proc Natl Acad Sci USA. 16 August 2010, Vol. 167, No. 35, pages 15473-8.

D2: GONG, Y. et al. Wnt Isoform-Specific Interactions with Coreceptor Specify Inhibition or Potentiation of Signaling by LRP6 Antibodies.
PLoS One. 13 September 2010, Vol. 5, No. 9, e[2682.

D1 discloses that "[t]wo classes of LRP6 antagonistic antibodies were discovered: one class specifically inhibits Wt proteins represented by
‘Wrtl, whereas the second class specifically inhibits Wnt proteins represented by Wnt3a" (see abstract).

D2 discloses anti-LRP6 "antibodies that can either inhibit or enhance signaling mduced by Wnt3a protein” (page 2, first column).

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

Group A - Claims 1-9, 11-46, 48, 49, 51 and 52 (all partially) relating to the anti-LRP6 antibodies LRP6-A1, LRP6-G3 and LRP6-G9 {epitope
group 1) that inhibit non Wnit3a-induced activity,

Group B - Claims 1-9, 1146, 48, 49, 51 and 52 {all partially} relating to the anti-LRPS antibody LRP6-E3 (epitope group 1); and

Group C - Claims 1-9, 12-46, 48, 51 and 52 (all partially); 10, 47 and 50 (all wholly)} relating to the enti-LRP6 antibodies LRP6-A10 and LRP6-
Bé (epitope group 2) that inhibit Wnt3a-mduced activity.

The claims relaie to anti-LRP6 antibodies that lack uniiy @ priori. The instant application states that "[a]ntibodies LRP6-A1, LRP6-G3 and
LRP6-G9 inhibit non Wnt3a-induced activity” while"| ajntibodies LRP6-Al) and LRP6-B6 significantly inhibit Wnt3a-induced activity"
{paragraph [00119]). The instant application further indicates that “the antibodies bind to two unique epitopes on the ECD of LRP6. LRP6-Al,
LRP6-G3 and LRP6-G9 bind to a similar epitope [ epitope group 1] while LRP6-Al0 and LRP6-B6 share a similar epitope | epitope group 2]"
(paragraph [00322]). Further Figure 1A and Table 1 (pages 29-30) indicate that LRP6-E3 binds epitope group 1. Figure 1A and Table 1 also
indicate that the exemplified antibodies lack a common structure. In particnlar, the antibodies that bind epitope group 1 structurally differ from
those that bind epitope group 2, and LRP6-E3 structurally differs from the other antibodies that bind epitope group 1. In view of the divergent
antibody structures and functions, the claims lack unity a priori.

It is further noted that D1 or D2 disclose anti-LRPG antibodies that inhibit Wnt3a-induced activity or nonWnt3a-induced activity. Therefore it
appears that anti-LRP6 antibodies having the contemnplated inhibitory activity are known and the claims also lack unity a posteriori.

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

Continuation of page 4:

CI2N 5/18(2006,01), CI2P21/08 (2006.01), OIN 33/53 (200601}, GOIN 33/577(2006.01)
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