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L. An isolated antibody that binds to LRP6, wherein the antibody inhibits /f)
signaling induced by a first Wnt isoform and potentiates signaling induced by a second ﬂ»/ .
Wht isoform. | ‘;f' g

2., The antibody of claim 1, wherein the first Wnt isoform is selected from}»ﬁ{:
group consisting of Wnt3 and Wnt3a. // g

3. The antibody of claim 1, wherein the second Wnt isoform is selegt"éii from

b

the group consisting of Wnt 1, 2, 2b, 4, 6, 7a, 7b, 8a, 9a, 9b, 10a, and 10b,

4. The antibody of claim 1, wherein the first Wnt isoform i is szlecied from the
group consisting of Wnt3 and Wnt3a and the second Wnt isoform is seiected from the
group consisting of Wnt 1, 2, 2b, 4, 6, 7a, 7b, 8a, 9a, 9b, 10a, and },ﬁb

5. The antibody of claim I, wherein the first Wnt 1sc)fonn 1s selected from the

i

group consisting of Wnts 1, 2, 2b, 6, 8a, 9a, 9b, and 10b. ;}f

6. The antibody of claim I, wherein the sec’ﬂgﬁyd Wnt isoform is selected from
the group consisting of Wnt3 and Wnt3a. f*‘j
7. The antibody of claim 1, wherein th"?: first Wnt isoform is selected from the

ra

group consisting of Wnt 1, 2, 2b, 6, 8a, Oa, 9b /and 10b and the second Wnt isoform is
selected from the group consisting of Wnt3 and Wnit3a.

8. The antibody of any onefof claims 1-4, wherein antibody binds to the E3-E4
region of LRP6. | ﬁ,{f
9. The antibody of a.ﬂy one of claims 1 or 5-7, wherein antibody binds to the

BI.E2 region of LRP6. 7

10. An 1solated’z:nt1body that binds to two different regions of LRPS6.

11.  The an)ffbody of claim 10, wherein the antibody binds to the E1-E2 region of
LRP6 and to the E3 E4 region of LRP6.

12. The antibody of claim 10 or 11, wherein the antibody inhibits Wnt signaling
mduced by?,the combination of Wntl and Wnt3a.

}8:’ The antibody of claim 10, 11, or 12 wherein the antibody inhibits autocrine

Wn‘&s‘;gnaiing.
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one of claims 1-13. /
#
15, Animmunoconjugate comprising the antibody of any one of claims 1-13 Vd
e
and a cytotoxic agent. ,//

16. A pharmaceutical formulation comprising the antibody of any one gﬁ’blaims

1-15 and a pharmaceutically acceptable carrier. 4

17.  The antibody of any one of claims 1-14 for use as a medxcamen%

18. The antibody of any one of claims 1-14 for use in treatmg dancer or a
skeletal disorder.

19.  The antibody of any one of claims 1-14 for use in mh1b1t1ng signaling
induced by a first Wnt isoform and potentiating signaling mduc:ed by a second Wnt

isoform.

20. Use of the antibody of any one of claims 1414 in the manufacture of a
medicament. )
21.  The use of claim 20, wherein the médicament is for treating cancer or a

skeletal disorder.

22.  The use of claim 20, wherem the medicament is for use in inhibiting
signaling induced by a first Wnt isoformy’ and potentiating signaling induced by a second

//

Wnt isoform. /*’

23, The use of claim 2;1"?5wherein the cancer is selected from the group
consisting of non-small cell h,mg cancer, breast cancer, pancreatic cancer, ovarian cancer,
kidney cancer, and prostate cancer.

24, Use of

a) an 1solated antibody that binds to LRP6 and inhibits signaling induced by a
Wnt isoform selﬂ\c:cted from the group consisting of Wnt3 and Wnt3a, and

b) an isolated antibody that binds to LRP6 and inhibits signaling induced by a
Wnt isofgrﬁ; selected from the group consisting of Wnt 1, 2, 2b, 6, 8a, 9a, 9b, and 10b

1n the manufacture of a medicament for the treatment of cancer.
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‘a) an isolated antibody that binds to LRP6 and inhibits signaling induced Wnt3 /
and Wnt3a, and g

b) - anisolated antibody that binds to LRP6 and inhibits signaling induced by;
Wnt 1, 2, 2b, 6, 8a, 92, 9b, and 10b ' /

in the manufacture of a medicament for the treatment of cancer. g

26.  Useof

a) an isolated anﬁbody that binds to LRP6 and inhibits signaiir}fgfi);duced Wnt3
and Wnt3a, and f

b) an isolated antibody that binds to LRP6 and inhibits s1gha11ng induced by
Wnt 1, 2, 2b, 4, 6, 7a, 7b, 8a, 9a, 9b, 10a, and 10b fﬂ

in the manufacture of 2 medicament for the treatment of ancer.

27.  The use of claim 21, wherein the skeletal dlseider 1s selected from the group
consisting of osteoporosis, osteoarthritis, bone fractures and bone lesions.

28.  Use of the antibody of any one of clmms 1 14 and a Wnt isoform in the
manufacture of @ medicament for potentiating Wntgﬁlgnahng induced by the Wnt isoform in
an individual. *” /

29. An isolated antibody that binds E@LRP(S, wherein the antibody is selected from

the group consisting of: j_.f
(1) an antibody comprising a VH selected from the group consisting of SEQ ID
NO: 9, SEQID NOG: 11, SEQ ID N. 13 and SEQ ID NO: 15;
(11) an antibody compnsi};ﬁg a VL selected from the group consisting SEQ ID NO:

10 and SEQ ID NO: 12;

(iii) an antibody coi’iprising a VH selected from the group consisting of a VH from
the heavy chain of SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, and SEQ ID NO: 15
and a VL selected from the group consisting of a VL from the light chain of SEQ ID NO:
10 and SEQ ID NO 12;

(iv) an antlbody comprising a VH comprising an amino acid sequence having at
least 90% homoiogy to an amino acid qequence of SEQ ID NO: 9, SEQ ID NO: 11, SEQ
D NO *’13 and SEQ ID NO: 15;
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wnsreren)-G0-antibod y-comprising-a-V-comprising-an-amine -aeid-sequence -having-at-least - -
90% homology to an amino acid sequence selected from the group consisting of SEQ ID /
NO: 10 and SEQ ID NO: 12; and ' ;

(vi) an antibody comprising a VH comprising an amino acid sequence havmg» ai
least 90 % homology to an amino acid sequence selected from the group consxstmg of SEQ
IDNO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15 and a VL compnsmg an
amino acid sequence having 4t least 90% homology to an amino acid Sequence selected
from the group consisting of SEQ ID NO: 10 and SEQ ID NO: 12. .

30. An isolated bispecific antibody that binds.to two d1fferent reglons of LRP6
wherein the antibody comprises a VH comprising the amino acid sequence selected from
the group consisting of SEQ ID NO: 9, SEQ ID NO: 11, SEQ IB I) NO. 13, and SEQ ID NO:

31. . The bispecific antibody of claim 30, wheljgi;; the antibody is selected from
the group consisting of:

(1) an antibody comprising a first VH compgfging the amino acid sequence of SEQ
ID NO: 9 and a second VH comprising the amindfacid sequence of SEQ ID NO: 15;

(11} an antibody comprising a first VH compnsmg the amino acid sequence of SEQ
ID NO: 11 and a second VH comprising the amino acid sequence of SEQ ID NO: 15; and

(ii1) an antibody comprising a f;;rst VH comprising the amino acid sequence of SEQ
ID NO: 13 and a second VH compr;i:‘s:i’;g the amino acid sequence of SEQ ID NO: 15.

32:  The bispecific an‘giﬁ;dy of any of claims 30 - 31, wherein the antibody
further comprises a VL compri’é;':ng the amino acid sequence selected from the group
consisting of SEQ ID NO: 10 and SEQ ID NO: 12.

33. An 1solated blSpf:leiC antibody that binds to two different regions of LRP6
wherein the ant1body compnses a VH comprising an amino acid sequence having at least
90% homology to; an amino acid sequence selected from the group consisting of SEQ ID
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, and SEQ ID NO: 15.

34, The bispecific antibody of claim 33, wherein the antibody is selected form
the group"éonsisting oft

:(i) an antibody comprising a first VH comprising an amino acid sequence having at

legs’fu‘QO% homology to an amino acid
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~—sequence-of-SEQ IB- NG 9-and-a-seeond-V-H-comprising an-amine-acid-sequence-having.at ...,

least 90% homology to an amino acid sequence of SEQ ID NO: 15; /

(ii) an antibody comprising a first VH comprising an amino acid sequence havingya?
least 90% homology to an amino acid sequence of SEQ ID NO: 11 and a second VH f,-f
comprising an amino acid sequence having at least 90 % homology to an amino acic},/f !
sequence of SEQ ID NO: 15; and '

(111} an antibody comprising a first VH comprising an amino acid sequence having
at least 90% homology to an amino aéid sequence of SEQ ID NO: 13 and s/second VH
comprising an amino acid sequence having at least 90 % homology to a}{ émino acid
sequence of SEQ ID NO: 15. ff

35.  The bispecific antibody of any of claims 33-34, whe{em the antibody further
comprises a VL comprising an amino acid sequence having a‘c least 80% homology to an
amino acid sequence selected from the group consisting of ﬂSEQ ID NO: 10, and SEQ ID
NO: 12,

36.  Anisolated bispecific antibody that binc},&“fio two different regions of LRP6
wherein the antibody is selected from the group coﬂgisting of:

(i) an antibody comprising a first VH dornam comprising at least one, at least two,
or all three VH HVR sequences selected from (a) HVR-HI comprising the amino acid
sequence of SEQ IID NO: 17; (b) HVR&D compnsmg the amino acid sequence of SEQ ID
NO: 18; and (¢) HVR-H3 comprlsmg the amino acid sequence of SEQ ID NO: 19 and a
second VH domain comprising at laast one, at least two, or all three VH HVR sequences
selected from {d) HVR-H1 comprlsmg the amino acid sequence of SEQ ID NO: 22; (e)
HVR-H2 comprising the am}no acid sequence of SEQ ID NO: 23; and (f) HVR-H3
comprising the amino aci__ﬂcif gequence of SEQ ID NO: 24;

(i) an antib()d}ffgi)mprising a first VH domain comprising all three VH HVR
sequences from (a)J/HVR-Hl comprising the amino acid sequence of SEQ ID NO: 17; (b)
HVR-H2 comprfi,sﬁlg the amino acid sequence SEQ ID NO: 18; (¢) HVR-H3 comprising
the amino ac_ipgfyslequence'SEQ ID NO: 19 and comprising a second VH domain comprising
all three \{;H}/HVR sequences from (d) HVR-H1 comprising the amino acid sequence of
SEQ IDfNO 22; (e) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 23; and
(f) I}WR—HE" comprising the amino acid sequence of SEQ ID NO: 24;

&
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{i1i)-an antibody-comprising-a-first VH-demain-comprising at-least-oneqat-least-twoy-

or all three VH HVR sequences selected from (a) HVR-HI comprising the amino acid
sequence of SEQ ID NO: 17; (b) HVR-H2 comprising the amino acid sequence of SEQ'ID
NO: 18; (¢) HVR-H3 comprising the amino acid sequence of SEQ 1D NO: 21 and f//
comprising a second VH domain comprising at lecast one, at least two, or all thre);fé H HVR
sequences selected from (d) HVR-HI comprising the amino acid sequence of SEQ ID NO:
22; (e) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 23; aﬁd (£ HVR-H3
comprising the amino acid sequence of SEQ 1D NO: 24,

(iv) an antibody comprising a first VH domain comprising alizéree VH HVR
sequences from (a) HVR-H1 comprising the amino acid sequencefof SEQ IDNO: 17; (b)
HVR-H2 comprising the amino acid sequence of SEQ ID NO.;}’S, (¢) HVR-H3 vSEQ ID
NO: 21 and comprising a second VH domain comprising a}}fft%l'ee VH HVR sequences
from (d) HVR-HI comprising the amino acid sequence of KSEQ ID NO: 22; (e) HVR-H2
comprising the amino acid sequence of SEQ ID NO: %B{and (f) HVR-H3 comprising the

&
i

amino acid sequence of SEQ ID NO: 24; ff

(v) an antibody comprising a first VH d}}mam comprising at least one, at least two,
or all three VH HVR seguences selected froqy‘(a) HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 20; (b) HVR—H%fC()mpnsmg the amino acid sequence of SEQ ID
NO: 18; (c) HVR-H3 SEQ ID NO: 19 and comprising a second VH domain comprising at
least one, at least two, or all three VH‘%VR sequences selected from (d) HVR-H1
comprising the amino acid sequence of SEQ ID NO: 22; (¢) HVR-H2 comprising the
amino acid sequence of SEQ Il 3 NO: 23; and (f) HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 24}, and

(vi) the annbody comprzsmg a first VH domain comprising all three VH HVR
sequences from (a) HVR H1 comprising the amino acid sequence of SEQ ID NO: 20; (b)
HVR-H2 compmsmig the amino acid sequence of SEQ ID NO: 18; (c) HVR-H3 comprising
the amino acid g;equence of SEQ ID NO: 19 and comprising a second VH domain
comprising z_z;iffihree VH HVR sequences from (d) HVR-H1 comprising the amino acid
sequence QfSEQ 1D NO: 22; (e) HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 23,and (f) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 24,
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F7-“the bispecific-antibody-of claim 36, wherein-the-antibody-is-selected from.the .. :

group consisting of: ,

(1) an antibody further comprising at least one, at least two, or all three VL HVR _
sequences selected from (a) HVR-L1 comprising the amino acid sequence of SEQ IIB‘JFNO'
25; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 26; (¢) HVR L3 SEQ
ID NO: 27;

(i1) an antibody further comprising all three VL HVR sequences selected from (a)
HVR-L1 comprising the amino acid sequence of SEQ ID NO: 25; (b) HVR L2 comprising
the amino acid sequence of SEQ ID NO: 26; (c) HVR-L3 SEQ ID NO 27,

(1i1) an antibody further comprising at least one, at least twca,or all three VL HVR
sequences selected from (a) HVR-L1 comprising the amino acicf;;equence of SEQ ID NO:
25; (b) HVR-1.2 comprising the amino acid sequence of SEQ ID NO: 26; {c) HVR-L3 SEQ
ID NO: 28; and

(iv} an antibody farther comprising all three VE HVR sequences selected from (a)
HVR-LI comprising the amino acid sequence of SEQ ID NO: 25; (b) HVR-L2 comprising
the amino acid sequence of SEQ ID NO: 26; (c) HVR L3 SEQ ID NO: 28.

38. An isolated bispecific antibody that binds to two different regions of LRP6,
wherein the antibody comprises a first VH compmsmg the amino acid sequence of SEQ ID
NO: 15 and a second VH selected from rhe group consisting of a VH comprising the amino
acid sequence of SEQ ID NO: 9, SEQ ID NO: 11, and SEQ ID NO: 13.

39. The bispecific ant:body of claim 38 further comprising a VL comprising the
amino acid sequence of SEQ I? NO. 10 or SEQ ID NO: 12. _

40. The bispecific %ﬁfbody of claim 38 comprising a first VH comprising the
amino acid sequence of SEQ ID NO: 15 and a second VH comprising the amino acid
sequence of SEQ ID NO 9, and a VL. comprising the amino acid sequence of SEQ 1D NO:
10.

41, The ,baspe{nﬁc antibody of any one of claims 30-40, wherein the antibody is
selected from A group consisting of:

(1) dn antibody that inhibits signaling induced by a Wnt isoform selected from the
group conms’tmg of Wnt3 and Wnt3a and that inhibits signaling induced by a Wnt isoform
selegted from the group consisting of Wnt 1, 2, 2b, 6, 8a, 9a, 9b, and 10b;




—fit)-an-antibody-thatinhibits-signaling induced-by.a Wntisoform-selected fromthe rmomy

group consisting of Wnt 4, 7a, 7b, and 10a; and

(111) an antibody that inhibits autocrine Wnt signaling.

42. Anisolated bispecific antibody that binds to LRP6 and inhibits signaling
induced by a Wnt isoform selected from the group consisting of Wnt3 and Wnt3a and /
inhibits signaling induced by a Wnt isoform sclected from the group consisting of Wnt 1,2,
2b, 6, 8a, 9a, 9b, and 10b. _J;_.fv"“

43. The bispecific antibody of claim 41(iii), wherein the antibody mhibrts signaling
mduced by a Wnt isoform selected from the group consisting of Wnt 4, 7a 7b and 10a.

44. An antibody that competes for binding to LRP6 with the blSpﬁ:ClﬁC antibody of
any one of claims 30-43. ’

45. An antibody that binds to the same two epitopes as t};’é:fbispeciﬁc antibody of
any one of claims 30-43.

46. The antibody of claim 45, wherein one of the two epitopes comprises R28, E51,
D32, V70, 871, E73, 195, S96, D98, E115, R141, and NISS of LRP6.

47. The antibody of claim 46, wherein one Qf the two epitopes comprises R28,
E51, D52, V70, 871, E73, 195, $96, D98, E115, RMI N185, R29, W188, K202, P225,

H226, S243, and F266 of LRP6.

i

/

A

48. An isolated nucleic acid encodmg the antl-LRP6 antibody or bispecific
antibody of any one of claims 1-14 or 29;47

49, Ahosteell compnsm%ﬁhe nucleic acid of claim 48.

50. A pharmaceutical fgifi;lulation comprising the antibody or bispecific
antibody of any one of claims 29—47 and a pharmaceutically acceptable carrier.

51. The antibody;,é’;— bispecific antibody of any one of claims 29-47 for use as a

medicament.

&

52. The anfg_igody or bispecific antibody of any one of claims 29-47 for use in

treating cancer.
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manufacture of a medicament.

54.  Use the antibody or bispecific antibody of any one of claims 29-47 in the _flf

£
manufacture of a medicament for treating cancer. s

o,

55.  The use of claim 54, wherein the cancer is selected from the group
consisting of non-small cell lung cancer, breast cancer, pancreatic cancer, ovarian,_fcancer,

kidney cancer, and prostate cancer.
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WHAT IS CLAIMED IS:

L. An isolated antibody that binds to LRP6, wherein the antibody is selected from the group
consisting of

(1} an antibody comprising

a VH comprising

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 17;

(b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 18; and
.(¢) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 19,

and a VL comprising

(g) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 25;

(h} HVR-L2 comprising the amino acid sequence of SEQ ID NO: 26: and
(1) HVR-L.3 comprising the amino acid sequence of SEQ ID NO: 27;

(i1) an antibody comprising

a VH comprising

(a) HVR-HI1 comprising the amino acid sequence of SEQ ID NO: 17;

(b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 18; and
(c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 21,

and a VL comprising

(g) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 25;

(h) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 26; and
(1) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 28: and

(i) an antibody comprising

a VH comprising

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 20;

(b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 18; and
(¢) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 19,

and a VL comprising

(g) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 25;

(h) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 26: and
(1) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 27:
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2. The antibody of claim 1, wherein the antibody is selected from the group consisting of

(1) an antibody comprising a VH comprising an amino acid sequence having at least 90%
homology to an the amino acid sequence of SEQ ID NO: 9 and a VL comprising an amino acid
sequence having at least 90% homology to the amino acid sequence of SEQ ID NO: 10;

(ii) an antibody comprising a VH comprising an amino acid sequence having at least 90%
homology to an the amino acid sequence of SEQ ID NO: 11 and a VL comprising an amino acid
sequence having at least 90% homology to the amino acid sequence of SEQ ID NO: 12; and

(i)  an antibody comprising a VH comprising an amino acid sequence having at least 90%
homology to an the amino acid sequence of SEQ ID NO: 13 and a VL comprising an amino acid
sequence having at least 90% homology to the amino acid sequence of SEQ ID NO: 14.

3. The antibody of claim 1, wherein the antibody is selected from the group consisting of
(1) an antibody comprising a VH comprising the amino acid sequence of SEQ ID NO: 9 and
a VL comprising the amino acid sequence of SEQ ID NO: 10;

(ii) an antibody comprising a VH comprising the amino acid sequence of SEQ ID NO: 11
and a VL comprising the amino acid sequence of SEQ 1D NO: 12; and

(iii)  an antibody comprising a VH comprising the amino acid sequence of SEQ ID NO: 13
and a VL. comprising the amino acid sequence of SEQ ID NO: 14.

4, The antibody of any one of claims 1-3, wherein the antibody inhibits signaling induced
by a first Wnt isoform and potentiates signaling induced by a second Wnt isoform.

5. The antibody of claim 4, wherein the first Wnt isoform is selected from the group
consisting of Wnt3 and Wnt3a and the second Wnt isoform is selected from the group consisting
of Wnt 1, 2, 2b, 4, 6, 7a, 7b, 8a, 9a, 9b, 104, and 10b.

6. The antibody of any one of claims 1-5, wherein antibody binds to the E3-E4 region of
LRP6.

7. An isolated antibody that binds to LRP6, wherein the antibody comprises a VH comprising
(a) HVR-HI comprising the amino acid sequence of SEQ ID NO: 22:

(b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 23; and

{c) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 24,

and a VL comprising

{g) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 25;

(h) HVR-L.2 comprising the amino acid sequence of SEQ ID NO: 26; and

(1) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 27.
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8. The antibody of claim 7, wherein the antibody comprises a VH comprising an amino acid
sequence having at least 90% homology to an the amino acid sequence of SEQ ID NO: 15 and a
VL comprising an amino acid sequence having at least 90% homology to the amino acid
sequence of SEQ ID NO: 16.

9. The antibody of claim 7, wherein the antibody comprises a VH comprising the amino
acid sequence of SEQ ID NO: 15 and a VL comprising the amino acid sequence of SEQ ID NO:
16.

10.  The antibody of any one of claims 7-9, wherein the antibody inhibits signaling induced
by a first Wnt isoform and potentiates signaling induced by a second Wnt isoform.

I1.  The antibody of claim 10, wherein the first Wnt isoform is selected from the group
consisting of Wnt 1, 2, 2b, 6, 8a, 9a, 9b, and 10b and the second Wnt isoform is selected from
the group consisting of Wnt3 and Wnt3a.

12, The antibody of any one of claims 7-11, wherein antibody binds to the E1-E2 region of
LRP6.

13. . An isolated bispecific antibody that binds to two different regions of LRP6, wherein the
antibody comprises a first VH domain comprising

(a) HVR-HI comprising the amino acid sequence of SEQ 1D NO: 20;

(b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 18; and
(¢) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 19,

a first VL domain comprising

{g) HVR-L] comprising the amino acid sequence of SEQ ID NO: 25;

(h) HVR-L2 comprising the amino acid sequence of SEQ ID NQO: 26; and
(1) HVR-L3 comprising the amino acid sequence SEQ ID NO: 27,

a second VH domain comprising

(d) HVR-HI comprising the amino acid sequence of SEQ ID NO: 22;

(e) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 23; and
{f) HVR-H3 comprising the amino acid sequence of SEQ 1D NO: 24,

and a second VL domain comprising

{g) HVR-LI comprising the amino acid sequence of SEQ ID NO: 25;

(h) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 26; and
(1) HVR-L3 comprising the amino acid sequence SEQ ID NO: 27.
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14, The bispecific antibody of claim 13, wherein the antibody comprises

(a) a first VH comprising an amino acid sequence having at least 90% homology to the
amino acid sequence of SEQ ID NO: 13,

(b) a first VL comprising an amino acid sequence having at least 90% homology to the
amino acid sequence of SEQ ID NO: 14,

() a second VH comprising an amino acid sequence having at least 90% homology to the
amino acid sequence of SEQ ID NQ: 15, and

(d) a second VL comprising an amino acid sequence having at least 90% homology to the
amino acid sequence of SEQ ID NO: 14,

15. The bispecific antibody of claim 13, wherein the antibody comprises

(a)  afirst VH comprising the amino acid sequence SEQ ID NO: 13,

(b) a first VL. comprising the amino acid sequence of SEQ ID NO: 14,

(c) a second VH comprising the amino acid sequence of SEQ ID NO: 15, and
(d) a second VL comprising the amino acid sequence of SEQ ID NO: 14.

16. The bispecific antibody of any one of claims 13-15, wherein the antibody inhibits
signaling induced by a Wnt isoform selected from the group consisting of Wnt3 and Wnt3a and
inhibits signaling induced by a Wnt isoform selected from the group consisting of Wnt 1, 2, 2b,
6, 8a, 9a, 9b, and 10b.

17. The bispecific antibody of any one of claims 13-16, wherein the antibody inhibits
autocrine Wnt signaling.

18. The bispecific antibody of any one of claims 13-17, wherein the antibody binds to the E3-
E4 region of LRP6 and to the EI-E2 region of LRP6.

19.  An antibody that competes for binding to LRP6 with the bispecific antibody of any one
of claims 13-18.

20.  An antibody that binds to the same two epitopes as the bispecific antibody of any one of
claims 13-19.

21.  The antibody of claim 20, wherein one of the two epitopes comprises amino acid residues
R28, E51, D52, V70, S71, E73, L95, 896, D98, E115, R141, and N185 of LRP6 (SEQ ID NO:
29).

22.  The antibody of claim 21, wherein the one of the two epitopes further comprises R29,
WI188, K202, P225, H226, 5243, and F266 of LRP6 (SEQ ID NO: 29).
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23, The antibody or bispecific antibody of any one of claims 1-22 wherein the antibody is a
monoclonal antibody.

24, The antibody or bispecific antibody of any one of claims 1-22, wherein the antibody is a
chimeric, human or humanized antibody.

25.  Anisolated nucleic acid encoding the antibody or bispecific antibody of any of claims 1-
24.

26. A host cell comprising the nucleic acid of claim 25.

27. A pharmaceutical formulation comprising the antibody or bispecific antibody of any of
claims 1-24 and a pharmaceutically acceptable carrier.

28.  The antibody or bispecific antibody of any of claims 1-24 for use as a medicament.

29.  The antibody or bispecific antibody of any of claims 1-6 or 13-22 for use in treating
cancer.

30.  The antibody or bispecific antibody of claim 29, wherein the cancer is non-small cell
lung cancer, breast cancer, pancreatic cancer, ovarian cancer, kidney cancer, or prostate cancer.

31.  The antibody of any of claims 7-12 for use as a medicament useful in the treatment of a
skeletal disorder.

32. The antibody of claim 32, wherein the skeletal disorder is osteoporosis, osteoarthritis,
bone fractures, or bone lesions.

33.  Use of the antibody or bispecific antibody of any of claims 1-24 in the manufacture of a
medicament.

34.  Use of the antibody or bispecific antibbdy of any of claims 1-6 or 13-22 in the
manufacture of a medicament for treating cancer.

35. The use of claim 34, wherein the cancer is non-small cell lung cancer, breast cancer,
pancreatic cancer, ovarian cancer, kidney cancer, or prostate cancer.

36.  Use antibody of any of claims 7-12 in the manufacture of a medicament for treating
askeletal disorder.
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37, The antibody of claim 36, wherein the skeletal disorder is osteoporosis, osteoarthritis,
bone fractures, or bone lesions.

38.  Animmunoconjugate comprising the antibody or bispecific antibody of any of claims 1-
24 and a cytotoxic agent.
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