domain (amino acids 29-157 of SEQ ID NO: 73); or binds to an epitope within all or a portion
of the B7-H4 Ig-C containing domain (amino acids 158-250 of SEQ ID NO: 73); or binds to an
epitope within all or a portion of the B7-H4 Ig-V and Ig-C domains (amino acids 29-250 of
SEQ ID NO:73); or binds to an epitope within all or a portion of SEQ ID NO: 74 (mature
human B7-H4) or binds to an epitope within all or a portion of SEQ ID NO: 73 (precursor
human B7-H4). In some embodiments, the antibody binds to B7-H4 with an affinity of < 50
nM. In some embodiments, the antibody is a monoclonal antibody. In some embodiments, the
antibody is a human, humanized, or chimeric antibody. In some embodiments, the antibody is
an IgGl, IgG2a or IgG2b antibody. In some embodiments, the antibody is an antibody
fragment that binds B7-H4. In some embodiments, B7-H4 is human B7-H4 has the sequence
of SEQ ID NO: 73.
[007a] In another aspect, there is prov1ded an 1solated monoclonal antibody that binds

to B7-H4, wherein the antibody hes-at-leas s-charaeteristiescomprises: (1)
HVR-HI comprising the amino acid sequence of SEO ED NO: 58, i1y HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 39, (il HVR-H3 comprising the amino acid seguence of
SEQ ID NO: 60, (ivy HVR-L1 comprising the amino acid sequence of SEQ D NO: 61, (v)
HVR-L2 comprising the amino acid sequence of SEQ ID NO: 62, and (viy HVR-L3
comprising the amino acid sequence of SEQ ID NO: 63ty bindste-an-epitope-within-all-ora

porten-ofthe BT HA e contalnidomain-femine-aeids 20157 £ 8 BB MO T 35005
binds-te-an-epitope-withinallora-portien-of the B1-H4-1s Ceontaining-domain-{amine-aeids
apd-g-C-domains{amino-acids-29-250-oF SEQID- NO:73)-or bindste-an-epitope-withinall-or
dwp@i“ﬂ@ﬁ %}?«5%%—?9#&#4—6%{-@-%}&& BJ»«HQ»} «zw—bmé&&m&p&wg%« Wﬁh}ﬁ atl-or-a

[008] In some embodiments, the antibody comprises (a) (i) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 7, (il) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 10, and (iii) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 6; or
(b) (i) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 15, (if) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 18, and (iii) HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 14; or (c) (i) HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 23, (ii) HVR-L3 comprising the amino acid sequence of SEQ ID
NO: 26, and (iii) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 22; or (d) (1)
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 31, (ii) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 34, and (iit) HVR-H2 comprising the amino acid
sequence of SEQ ID NO: 30; or (e) (i) HVR-H3 comprising the amino acid sequence of SEQ
ID NO: 41, (ii) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 44, and (iii)
HVR-H2 comprising the amino acid sequence of SEQ ID NO: 40; or (f) (i) HVR-H3
comprising the amino acid sequence of SEQ ID NO: 60, (i1) HVR-L3 comprising the amino
acid sequence of SEQ ID NO: 63, and (iii) HVR-H2 comprising the amino acid sequence of
SEQ ID NO: 59.

[009] In some embodiments, the antibody comprises (a) (i) HVR-H1 comprising the
amino acid sequence of SEQ ID NO: 5, (b) HVR-H2 comprising the amino acid sequence of
SEQ ID NO: 6, and (¢) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 7; or (b)
(i) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 13, (b) HVR-H2 comprising
the amino acid sequence of SEQ ID NO: 14, and (¢) HVR-H3 comprising the amino acid
sequence of SEQ ID NO: 15; or (¢) (i) HVR-H1 comprising the amino acid sequence of SEQ
ID NO: 21, (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 22, and (c)
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 23; or (d) (i) HVR-HI



SEQ ID NO: 4, 28, a VH sequence of SEQ 1D NO: 36, a VH sequence of SEQ ID NO: 37, a
VH sequence of SEQ ID NO: 38, or a VH sequence of SEQ ID NO: 56.

[016] In some embodiments, the antibody comprises a VL sequence of SEQ ID NO:
3, a VL sequence of SEQ ID NO: 11, a VL sequence of SEQ ID NO: 19, a VL sequence of
SEQ ID NO: 27, a VL sequence of SEQ ID NO: 35, a VL sequence of SEQ ID NO: 55, ora
VL sequence of SEQ ID NO: 57.

[017] In anetheraspeetthere-dsprovidedsome embodiments, an isolated antibody
comprisiznges (a) a VH sequence of SEQ ID NO: 4 and a VL sequence of SEQ ID NO: 3; or (b)
a VH sequence of SEQ ID NO: 20 and a VL sequence of SEQ ID NO: 19; or (¢) a VH
sequence of SEQ ID NO: 28 and a VL sequence of SEQ ID NO: 27; or (d) a VH sequence of
SEQ ID NO: 36 and a VL sequence of SEQ ID NO: 35; or (¢) a VH sequence of SEQ ID NO:
37 and a VL sequence of SEQ ID NO: 35; or (f) a VH sequence of SEQ ID NO: 38 and a VL
sequence of SEQ ID NO: 35; or (g) a VH sequence of SEQ ID NO: 56 and a VL sequence of
SEQ ID NO: 55; or (h) a VH sequence of SEQ ID NO: 56 and a VL sequence of SEQ ID NO:
57.

10174} In another aspect, there is vrovided an isolated monoclonal antibody that binds
to B7-H4 comprising a VH seguence of SEQ ID NO: 56 and a2 VL sequence of SEG 1D NO:
335,

[018] In another aspect, there is provided an isolated nucleic acid encoding the
antibody described herein. In another aspect, there is provided a host cell comprising the
nucleic acid described herein. Disclosed is a method of producing an antibody described
herein. In another aspect, there is provided a method of producing an antibody comprising
culturing the host cell described herein so that the antibody is produced.In some embodiments,
the method comprises culturing the host cell comprising the nucleic acid that encodes an
antibody.

[019] Disclosed are immunoconjugates. In another aspect, there is provided an
immunoconjugate comprising the antibody described herein and a cytotoxic agent. In some
embodiments, an immunoconjugate comprises an anti-B7-H4 antibody and a cytotoxic agent.
In some embodiments, an immunoconjugate has the formula Ab-(L-D)p, wherein: (a) Ab is the
an antibody described herein; (b) L is a linker; (¢) D is a drug selected from a maytansinoid, an
auristatin, a calicheamicin, a pyrrolobenzodiazepine, and a nemorubicin derivative; and (d) p
ranges from 1-8. In some embodiments, D is an auristatin. In some such embodiments, D has
formula Dg

b A AR

wherein R? and R® are each methyl, R® and R* are each isopropyl, R® is H, R is sec-butyl, each
R® is independently selected from CHs, O-CH;, OH, and H; R’ is H; and R'® is ~C(R%),~
C(R¥)-aryl. Tn some embodiments, D is MMAE having the structure:
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SEQ ID NO: 60; (1) (i) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 61, (ii)
HVR-L2 comprising the amino acid sequence of SEQ ID NO: 62, and (iii) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 63.

[027a] In another aspect, there is provided a pharmaceutical formulation comprising the
immunoconjugate described herein and a pharmaceutically acceptable carrier.

[028] In some embodiments, pharmaceutical formulations are provided. In some
such embodiments, a pharmaceutical formulation comprises an immunoconjugate comprising
an antibody that binds B7-H4, e.g., as described herein. In some embodiments, a
pharmaceutical formulation further comprises an additional therapeutic agent. In some
embodiments, the additional therapeutic agent is Avastin® (bevacizumab).

[28a] In another aspect, there is provided use of the immunoconjugate of any one of
the embodiments described herein in-for the manufaetare-preparation of a medicament for the

reatment of a B7-H4-positive cancer in an individualtreating-anindividual-baving o B7-H4-
positive-eaneer. In vet another aspect, there is provided use of any one of the pharmacentical
formulations described herein for the preparation of a medicament for the treatment of a B7-H4
positive cancer,

[029] Disclosed are methods of treating individuals having B7-H4 positive cancers.
In some such embodiments, a method comprises administering a pharmaceutical formulation
comprising an immunoconjugate comprising an antibody that binds B7-H4, e.g., as described
herein. In some such embodiments, the method comprises administering a pharmaceutical
formulation comprising an immunoconjugate comprising an antibody that bind to the
extracellular domain of B7-H4. In some embodiments, the B7-H4-positive cancer is selected
from breast cancer, ovarian cancer, and endometrial cancer. In some embodiments, a method
comprises administering an additional therapeutic agent to the individual. In some such
embodiments, the additional therapeutic agent is Avastin® (bevacizumab).

[030] Disclosed are methods of inhibiting proliferation of a B7-H4-positive cell. In
another aspect, there is provided an iz vitro method of inhibiting proliferation of an B7-H4-
positive cell, the method comprising exposing the cell to the immunoconjugate described
herein under conditions permissive for binding of the immunoconjugate to B7-H4 on the
surface of the cell, thereby inhibiting proliferation of the cell. In some embodiments, the
method comprising exposing the cell to an immunoconjugate comprising an antibody that
binds B7-H4 under conditions permissive for binding of the immunoconjugate to B7-H4 on the
surface of the cell. In some embodiments, an antibody that binds B7-H4 is an antibody
described herein. In some embodiments, proliferation of the cell is thereby inhibited. In some
embodiments, the cell is a breast, ovarian, or endometrial cancer cell.

[031] Insome embodiments, an antibody that binds B7-H4 is conjugated to a label.
In some embodiments, an antibody that binds B-H4 is an antibody described herein. In some
ggnbodiments, the label 1s a positron emitter. In some embodiments, the positron emitter is

Zr.

{032] Disclosed is a method of detecting human B7-H4 in a biological sample. In one
aspect, there is provided ap iz vifro method of detecting human B7-H4 in a biological sample
comprising contacting the biological sample with the anti-B7-H4 antibody described herein
under conditions permissive for binding of the anti-B7-H4 antibody to a naturally occurring
human B7-H4, and detecting whether a complex is formed between the anti-B7-H4 antibody
and a naturally occurring human B7-H4 in the biological sample.In some embodiments, a
method comprises contacting the biological sample with an anti-B7-H4 antibody under
conditions permissive for binding of the anti-B7-H4 antibody to a naturally occurring human
B7-H4, and detecting whether a complex is formed between the anti-B7-H4 antibody and a
naturally occurring human B7-H4 in the biological sample. In some embodiments, an anti-B7-
H4 antibody is an antibody described
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WHAT IS CLAIMED IS:

1. An isolated monoclonal antibody that binds to B7-H4, wherein the antibody
comprises:

(1) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 58, (it) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 59, (iii) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 60, (iv) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 61, (v) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 62, and (vi)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 63.

2. The antibody of claim 1, wherein the antibody is a humanized or chimeric
antibody.
3. The antibody of claim 1 or claim 2, wherein the antibody is an antibody

fragment that binds B7-H4.
| 4. The antibody of any one of claims 1 to 3, further comprising a heavy chain

framework FR3 sequence of SEQ ID NO: 71; and/or a light chain framework FR2 sequence of
SEQ ID NO: 65; and/or a light chain framework FR3 sequence of SEQ ID NO: 67.

5. The antibody of any one of claims 1 to 4, wherein the antibody comprises

(a) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 56; and/or

(b) a VL sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 55.

6. An isolated monoclonal antibody that binds to B7-H4 comprising a VH
sequence of SEQ ID NO: 56 and a VL sequence of SEQ ID NO: 55.

7. The antibody of any one of claims 1 to 6, which is an IgG1, IgG2a or IgG2b

antibody.
8. Isolated nucleic acid encoding the antibody of any one of claims 1 to 7.
9. A host cell comprising the nucleic acid of claim 8.

10. A method of producing an antibody bornprising culturing the host cell of claim
9 so that the antibody is produced.
11.  An immunoconjugate comprising the antibody of any one of claims 1 to 7 and a
cytotoxic agent.
12.  The immunoconjugate of claim 11 having the formula Ab-(L-D)p, wherein:
(a) Ab is the antibody;
(b) L1is alinker;
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(¢) D isadrug selected from a maytansinoid, an auristatin, a calicheamicin, a
pyrrolobenzodiazepine, and a nemorubicin derivative; and
(d) p ranges from 1-8.

13.  The immunoconjugate of claim 11, wherein the cytotoxic agent is an auristatin.

14.  The immunoconjugate of claim 12, wherein D has formula Dg

R SR

and wherein R” and R® are each methyl, R* and R? are each isopropyl, R” is H,
R’ is sec-butyl, each R® is independently selected from CHj;, O-CHs, OH, and
H; R’ is H; and R" is -C(R*),-C(R%),-aryl.

15.  The immunoconjugate of claim 11, wherein the cytotoxic agent is MMAE.

16.  The immunoconjugate of claim 12, wherein D is a pyrrolobenzodiazepine of

Formula A:

19 9 WA
R R l QR
N X' X N
e
SCTYT T
/ X P B
A N R RrR7 N RN
RiET N N e
0 R16 RG o A;

wherein the dotted lines indicate the optional presence of a double bond between C1
and C2 or C2 and C3;

R? is independently selected from H, OH, =0, =CH,, CN, R, OR, =CH-R”, =C(R"),,
0-S0O2-R, COzR and COR, and optionally further selected from halo or dihalo, wherein
RPis independently selected from R, CO;R, COR, CHO, CO,H, and halo;

RS and R’ are independently selected from H, R, OH, OR, SH, SR, NH,, NHR, NRR’,
NO,, Me3Sn and halo;

R’ is independently selected from H, R, OH, OR, SH, SR, NH,, NHR, NRR’, NO,,
MesSn and halo;

Q is independently selected from O, S and NH;

R is either H, or R or, where Q is O, SOsM, where M is a metal cation;

R and R’ are each independently selected from optionally substituted C,_g alkyl,

Cs.5 heterocyclyl and Cs_50 aryl groups, and optionally in relation to the group NRR’, R
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and R’ together with the nitrogen atom to which they are attached form an optionally
substituted 4-, 5-, 6- or 7-membered heterocyclic ring;

R', R R" and R" are as defined for R?, R®, R’ and R’ respectively;

R" is a Cs.12 alkylene group, which chain may be interrupted by one or more
heteroatoms and/or aromatic rings that are optionally substituted; and

X and X’ are independently selected from O, S and N(H).

17.  The immunoconjugate of claim 16, wherein D has the structure:

SN
\  oH
N
H
N
O ;
whereinnis 0 or 1.

18.  The immunoconjugate of claim 11, wherein the cytotoxic agent is a

nemorubicin derivative,

19.  The immunoconjugate of claim 12, wherein D has a structure selected from:
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The immunoconjugate of any one of claims 12 to 19, wherein the linker is

20.
cleavable by a protease.
The immunoconjugate of claim 20, wherein the linker comprises a valine-

21. i
citrulline dipeptide, an N-methyl-valine-citrulline dipeptide, an alanine-phenylalanine

dipeptide, a phenylalanine-lysine dipeptide, or a phenylalanine-homolysine dipeptide
The immunoconjugate of any one of claims 12 to 19, wherein the linker is acid-

22.

labile.
The immunoconjugate of claim 22, wherein the linker comprises hydrazone

23. i
24.  The immunoconjugate of claim 12 having the formula:
~
Q1w 4 OH
i e NrKO
P

Ab(/s
O N
—7 o) 0N /EL
N\/\/\)Kvai_Cit_uﬁ/Jij\ | O !

wherein S is a sulfur atom.
25.  The immunoconjugate of claim 17 having the formula
- Ox_ NH, ]
NH
H
N\)L i
AptS /\/\/\n/ 5
~ 0
O O

g

The immunoconjugate of claim 19 having a formula selected from

26.
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27.
5.

28.
of claim 6.

29.

Jij/
S+Ab
0

The immunoconjugate of any one of claims 12 to 26, wherein p ranges from 2-

The immunoconjugate of any one of claims 12 to 27, comprising the antibody

A pharmaceutical formulation comprising the immunoconjugate of any one of

claims 12 to 28 and a pharmaceutically acceptable carrier.

30.

The pharmaceutical formulation of claim 29, further coinpri sing an additional

therapeutic agent.
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31.  The pharmaceutical formulation of claim 30, wherein the additional therapeutic
agent is Avastin® (bevacizumab).

32.  Use of the immunoconjugate of any one of claims 12 to 28 for the preparation
of a medicament for the treatment of a B7-H4-positive cancer in an individual.

33.  The use of claim 32, wherein the B7-H4-positive cancer is selected from breast
cancet, ovarian cancer, and endometrial cancer.

34.  The use of claim 32, wherein the medicament further comprises an additional
therapeutic agent.

35.  The use of claim 34, wherein the additional therapeutic agent is Avastin®
(bevacizumab).

36.  An in vitro method of inhibiting proliferation of a B7-H4-positive cell, the
method comprising exposing the cell to the immunoconjugate of any one of claims 12 to 28
under conditions permissive for binding of the immunoconjugate to B7-H4 on the surface of
the cell, thereby inhibiting proliferation of the cell.

37. The method of claim 36, wherein the cell is a breast, ovarian, or endometrial
cancer cell.

38.  The antibody of any one of claims 1 to 7 conjugated to a label.

39.  The antibody of claim 38, wherein the label is a positron emitter.

40.  The antibody of claim 39, wherein the positron emitter is **Zr.

41.  An in vitro method of detecting human B7-H4 in a biological sample
comprising contacting the biological sample with the anti-B7-H4 antibody of any one of claims
1 to 7 under conditions permissive for binding of the anti-B7-H4 antibody to a naturally
occurring human B7-H4, and detecting whether a complex is formed between the anti-B7-H4
antibody and a naturally occurring human B7-H4 in the biological sample.

42.  The method of claim 41, wherein the anti-B7-H4 antibody is the antibody as in
claim 6.

43,  The method of claim 41 or claim 42, wherein the biological sample is a breast
cancer sample, ovarian cancer sample, or endometrial cancer sample.

44. A method for detecting a B7-H4-positive cancer comprising (i) administering a
labeled anti-B7-H4 antibody to a subject having or suspected of having a B7-H4-positive
cancer, wherein the labeled anti-B7-H4 antibody comprises the anti-B7-H4 antibody of any
one of claims 1 to 7, and (ii) detecting the labeled anti-B7-H4 antibody in the subject, wherein
detection of the labeled anti-B7-H4 antibody indicates a B7-H4-positive cancer in the subject.
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45.  The method of claim 44, wherein the labeled anti-B7-H4 antibody is the
antibody in claim 4 that is labeled.

46.  The method of claim 44 or claim 45, wherein the labeled anti-B7-H4 antibody
comprises an anti-B7-H4 antibody conjugated to a positron emitter.

47.  The method of claim 46, wherein the positron emitter is *Zr.

48.  Use of the pharmaceutical formulations of any one of claims 29 to 31 for the

preparation of a medicament for the treatment of a B7-H4 positive cancer.
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WHAT IS CLAIMED IS:

1. An isolated antibody that binds to B7-H4, wherein the antibody has at least oné
of the following characteristics:

(a) binds to an epitope within all or a portion of the B7-H4 Ig-V containing donpain
(amino acids 29-157 of SEQ ID NO: 73); or binds to an epitope within all or a portigh of the
B7-H4 Ig-C containing domain (amino acids 158-250 of SEQ ID NO: 73); or binds to an
epitope within all or a portion of the B7-H4 Ig-V and 1g-C domains (amino acils 29-250 of
SEQ ID NO:73); or binds to an epitope within all or a portion of SEQ ID NO: 74 (maturc
human B7-H4); or binds to an epitope within all or a portion of SEQ IDNO: 73 (precursor
human B7-H4), and ‘

(b) binds to B7-H4 with an affinity of < 50 nM.
The antibody of claim 1, which is a monoclonalAntibody.
The antibody of claim 1, which is a human, himanized, or chimeric antibody.
dy fragment that binds B7-H4.
is human B7-H4 of SEQ ID NO: 73.
The antibody of claim 1, wherein thg’antibody comprises:

(a) (i) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 7, (i) HVR-L3
comprising the amino acid sequence of SEQ JD NO: 10, and (iii) HVR-H2 comprising the

The antibody of claim 1, which is an anti

The antibody of claim 1, wherein B7-

A G e

amino acid sequence of SEQ ID NO: 6; o
(b) (i) HVR-H3 comprising the Amino acid sequence of SEQ ID NO: 15, (ii) HVR-L3
f SEQ ID NO: 18, and (iii) HVR-H2 comprising the
amino acid sequence of SEQ ID NWO: 14; or
(c) (i) HVR-H3 comprjiéing the amino acid sequence of SEQ ID NO: 23, (ii) HVR-L3
comprising the amino acid gequence of SEQ ID NO: 26, and (iii) HVR-H2 comprising the

comprising the amino acid sequence

amino acid sequence of SEQ ID NO: 22; or

(d) (1) HVR-HA comprising the amino acid sequence of SEQ ID NO: 31, (ii) HVR-L3
comprising the ‘?/10 acid sequence of SEQ ID NO: 34, and (iii) HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 30; or

(e) (i HVR-H3 comprising the amino acid sequence of SEQ ID NO: 41, (ii) HVR-L3
comprisipg the amino acid sequence of SEQ ID NO: 44, and (iii) HVYR-H2 comprising the
amino/acid sequence of SEQ ID NO: 40; or

(f) (i) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 60, (ii) HVR-~L3

Omprising the amino acid sequence of SEQ ID NO: 63, and (iii) HVR-H2 comprising the

amino acid sequence of SEQ ID NO: 59.

7. The antibody of claim 1, wherein the antibody comprises:
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(a) (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO: §, (b) HVR-H?2
comprising the amino acid sequence of SEQ ID NO: 6, and (¢) HVR-H3 comprising the ami
acid sequence of SEQ ID NO: 7; or

{b) (i) HVR-HI comprising the amino acid sequence of SEQ ID NO: 13, (b) HYR-H2
comprising the amino acid sequence of SEQ ID NO: 14, and (¢) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 15; or

(c) (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 24, (b) HVR-H2
comprising the amino acid sequence of SEQ 1D NO: 22, and (¢) HVR-H3 c@dmprising the
amino acid sequence of SEQ ID NO: 23; or

(d) (i) HVR-HI comprising the amino acid sequence of SEQ D NO: 29, (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 30, and (c) HYR-H3 comprising the
amino acid sequence of SEQ ID NO: 31; or '

(e) (i) HVR-HI1 comprising the amino acid sequence,6f SEQ ID NO: 39, (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 490, agdd (¢) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 41; or y,
(f) (i) HVR-H1 comprising the amino acid sgquence of SEQ ID NO: 58, (b) HVR-H2
comprising the amino acid sequence of SEQ ID WO: 59, and (¢) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 60.
8. The antibody of claim 7, further comprising a heavy chain framework FR3
sequence of SEQ ID NO: 51, 52 or 53.
9. The antibody of clain
(a) (i) HVR-L1 comprising/the amino acid sequence of SEQ ID NO: 8, (b) HVR-L2
comprising the amino acid sequénce of SEQ ID NO: 9, and (c) HVR-L3 comprising the amino
acid sequence of SEQ ID N@" 10; or
(b) (i) HVR-L1 comprising tﬁe amino acid sequence of SEQ ID NO: 16, (b) HVR-L2
id sequence of SEQ ID NO: 17, and (¢) HVR-L3 comprising the
amino acid sequenceé of SEQ ID NO: 18§; or
'WR-L1 comprising the amino acid sequence of SEQ ID NO: 24, (b) HVR-L.2
comprising the amino acid sequence of SEQ ID NO: 25, and (¢) HVR-L3 comprising the

or claim &, further comprising:

comprising the amino g

amino acid/sequence of SEQ ID NO: 26; or

d) (i) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 32, (b) HVR-L2
compfising the amino acid sequence of SEQ ID NO: 33, and (c) HVR-L3 comprising the
anfino acid sequence of SEQ ID NO: 34; or
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(e) () HVR-L1 comprising the amino acid sequence of SEQ ID NO: 42, (b) HVR-L2
comprising the amino acid sequence of SEQ 1D NO: 43, and (c) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 44; or

(f) (i) HVR-LI comprising the amino acid sequence of SEQ ID NO: 61, (b) HVR-L2
comprising the amino acid sequence of SEQ 1D NO: 62, and (¢) HVR-L3 comprising the
amino acid sequence of SEQ 1D NO: 63.

10.  The antibody of claim 1, wherein the antibody comprises:

(a) (i) HVR-L1I comprising the amino acid sequence of SEQ ID NO: §, (b) HVR-L2
comprising the amino acid sequence of SEQ 1D NO: 9, and (c) HVR-LZ comprising the amino
acid sequence of SEQ ID NO: 10; or

(b) (i) HVR-L!I comprising the amino acid sequence of SEQ ID NO: 16, (b) HVR-L2
comprising the amino acid sequence of SEQ ID NO: 17, and (¢) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 18; or

(c) (i) HVR-L1 comprising the amino acid sequghce of SEQ ID NO: 24, (b) HVR-L2
comprising the amino acid sequence of SEQ ID NO: 25, and (¢) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 26; or

(d) (i) HVR-L1 comprising the amino aCid sequence of SEQ ID NO: 32, (b) HVR-L2
comprising the amino acid sequence of SE NO: 33, and (¢) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: ?/6’;

(e) (i) HVR-LI comprising thg amino acid sequence of SEQ ID NO: 42, (b) HVR-L2
comprising the amino acid seq‘uenc/of SEQ ID NO: 43, and (¢) HVR-L3 comprising the
amino acid sequence of SEQ IDNO: 44; or

(f) (i) HVR-L1 compyrising the amino acid sequence of SEQ ID NO: 61, (b) HVR-L2
comprising the amino acid/sequence of SEQ ID NO; 62, and (¢) HVR-L3 comprising the
amino acid sequence of/SEQ ID NO: 63.

11. The aftibody of claim 9 or claim 10, further comprising a light chain framework
FR2 sequence of SEQ ID NO: 65 or 66 or a light chain framework FR3 sequence of SEQ ID
NO: 47.

12.

The antibody of claim I, wherein the antibody comprises
#) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 4;
(b) a VL sequence having at least 95% sequence identity to the amino acid sequence of
EQID NO: 3; or

(c) a VH sequence as in (a) and a VL sequence as in (b); or
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(d) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQID NO: 12; or

{(e) a VL sequence having at least 95% sequence identity to the amino acid sequence0f
SEQIDNO: 11; or

(f) a VH sequence as in (d) and a VL sequence as in (e); or

{g) a VH sequence having at least 95% sequence identity to the amino acid gequence of
SEQ ID NO: 20; or

(h) a VL sequence having at least 95% sequence identity to the amino/Acid sequence of
SEQ ID NO: 19; or

(i) a VH sequence as in (g) and a VL sequence as in (h); or

(j) a VH sequence having at least 95% sequence identity to t
SEQ ID NO: 28; or

(k) a VL sequence having at least 95% sequence identi
SEQ ID NO: 27; or

(1) a VH sequence as in (j) and a VL sequence as

amino acid sequence of

to the amino acid sequence of

i (k); or

(m) a VH sequence having at least 95% sequenle identity to the amino acid sequence
of SEQ ID NO: 36; or

(n) a VL sequence having at least 95% s
SEQ ID NO: 35; or

(0) a VH sequence as in (m) and a ¥'L sequence as in (n); or

uence identity to the amino acid sequence of

{p) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 37; or

{(q) a VH sequence as in (p) and a VL sequence as in (n); or

(r) a VH sequence havidg at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 38; or

(s) a VH sequen

as in (r) and a VL sequence as in (n); or

(t) a VH sequghce having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 56; 0

(u) a VI/sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO:AS; or

(vY'a VH sequence as in (t) and a VL sequence as in (v); or

w) a VL sequence having at least 95% sequence identity to the amino acid sequence

of SEQ ID NO: 57; or

(x) a VH sequence as in (t) and a VL sequence as in (w).
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13.  The antibody of claim 12, comprising a VH sequence of SEQ ID NO: 4, a VH
sequence of SEQ ID NO: 12, a VH sequence of SEQ ID NO: 20, a VH sequence of SEQ ID
NO: 4, 28, a VH sequence of SEQ ID NO: 36, a VH sequence of SEQ ID NO: 37,2 VH
sequence of SEQ ID NO: 38, or a VH sequence of SEQ ID NO: 56.

14, The antibody of claim 12, comprising a VL sequence of SEQ IDNO: 7, a VL
sequence of SEQ ID NO: 11, a VL sequence of SEQ ID NO: 19, a VL sequence of/SEQ ID
NO: 27, a VL sequence of SEQ ID NO: 35, a VL sequence of SEQ ID NO: 55, gra VL
sequence of SEQ ID NO: 57.

15.  Anisolated antibody comprising (a) a VH sequence of SEQ'1D NO: 4 and a VL
sequence of SEQ ID NO: 3; or (b) a VH sequence of SEQ ID NO: 20 add a VL sequence of
SEQ ID NO: 19; or (¢) a VH sequence of SEQ ID NO: 28 and a VL gequence of SEQ ID NO:
27; or (d) a VH sequence of SEQ ID NO: 36 and a VL sequence ¢f SEQ ID NO: 35; or (e) a
VH sequence of SEQ ID NO: 37 and a VL sequence of SEQ [IF NO: 35; or (f) a VH sequence
of SEQ ID NO: 38 and a VL sequence of SEQ ID NO: 35; of (g) a VH sequence of SEQ ID
NO: 56 and a VL sequence of SEQ ID NO: 55; or (h) a VH sequence of SEQ ID NO: 56 and a
VL sequence of SEQ ID NO: 57.

16.  Theantibody of any one of claims 1 fo 15, which is an IgG1, IgG2a or IgG2b
antibody. |

17.  Isolated nucleic acid encodingthe antibody of any one of claims | to 16.

18. A host cell comprising the yucleic acid of claim 17.

19. A method of producing #h antibody comprising culturing the host cell of claim
18 so that the antibody is produced.

20.  Animmunoconjug 4te comprising the antibody of any one of claims 1 to 16 and
a cytotoxic agent,

21.  The immungConjugate of claim 20 having the formula Ab~(L-D)p, wherein:

(a) Ab ig'the antibody of any one of claim 1 to 15;
(b) LAs a linker;
v is a drug selected from a maytansinoid, an auristatin, a calicheamicin, a
pyrrolobenzodiazepine, and a nemorubicin derivative; and
(d) p ranges from 1-8.
The immunoconjugate of claim 21, wherein D is an auristatin.

The immunoconjugate of claim 22, wherein D has formula Dg
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24,
25.

Formula A:

wherein the dotted lines indicate the optiOnal presence of a double bond between Cl
and C2 or C2 and C3;
R%is independently selected from H, OH, =0, =CH,, CN, R, OR, =CH-R", =C(R"),,
0-S0;-R, CO,R and COR, andOptionally further selected from halo or dihale, wherein
RPis independently selected/Arom R, CO2R, COR, CHO, CO,H, and halo;

R® and R’ are independently selected from H, R, OH, OR, SH, SR, NH,, NHR, NRR’,
NO,, Me3Sn and halo;
R'is independently Aclected from H, R, OH, OR, SH, SR, NH;, NHR, NRR’, NO,,

Substituted 4-, 5-, 6- or 7-membered heterocyclic ring;

R, R R' and RY are as defined for R?, R®, R® and R’ respectively;

R" is a Cs.1» alkylene group, which chain may be interrupted by one or more
heteroatoms and/or aromatic rings that are optionally substituted; and

X and X’ are independently selected from O, S and N(H).
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26.  The immunoconjugate of claim 25, wherein D has the structure:

Na's
\  OH
H =N 0\/{/\/}/\/0 N
%, I :[ n H
ﬂ OMe oMe:C%,N
0 0 ;

whereinn is O or 1.
27.  The immunoconjugate of claim 21, wherein D is a nemorubicityderivative.

28.  The immunoconjugate of claim 27, wherein D has a structurg selected from:

32. The immunoconjugate of claim 31, wherein the linker comprises hydrazone.

33.  The immunoconjugate of claim 23 having the formula:
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AbFS o IR 9 H
IR ST IE o
NMVai—Cit*ﬁ S 0.0 4.0

o}

wherein S is a sulfur atom.

34, The immunoconjugate of claim 26 having the formula:

Oa NH,

NH

A'

U'

/\/\/\ﬂ/\)\
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36.  The immunoconjugate of any one of claims 21 to 35 /wherein p ranges from 2-

5.

37.  The immunoconjugate of any one of claims 21 6 36, comprising the antibody
of claim 9.

38.  The immunoconjugate of any one of claim 21 to 36, comprising the antibody
of claim 15. a

39. A pharmaceutical formulation compyising the immunoconjugate of any one of

claims 21 to 38 and a pharmaceutically acceptablé carrier.

40.  The pharmaceutical formulatiof of claim 39, further comprising an additional
therapeutic agent.

41.  The pharmaceutical formylation of claim 40, wherein the additional therapeutic
agent is Avastin® (bevacizumab).

42.  Use of the immunogOnjugate of any one of claims 21 to 38 in the manufacture
of a medicament for treating an/ndividual having a B7-H4-positive cancer.

43, The use of cladm 42, wherein the B7-H4-positive cancer is selected from breast
cancer, ovarian cancer, endometrial cancer.

44.  The usg/of claim 43, further comprising administering an additional therapeutic
agent to the individyal.

45.  THe use of claim 44, wherein the additional therapeutic agent is Avastin®

46 A method of inhibiting proliferation of an B7-H4-positive cell, the method

compriging exposing the cell to the immunoconjugate of any one of claims 21 to 38 under
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conditions permissive for binding of the immunoconjugate to B7-H4 on the surface of the cell,
thereby inhibiting proliferation of the cell.
47.  The method of claim 46, wherein the cell is a breast, ovarian, or endometrial
cancer cell.
48.  The antibody of any one of claims 1 to 16 conjugated to a label.
49,  The antibody of claim 48, wherein the label is a positron emitter.
50. The antibody of claim 49, wherein the positron emitter is 87,
51. A method of detecting human B7-H4 in a biological sample comprising
contacting the biological sample with the anti-B7-H4 antibody of any one of ¢laims I to 16
under conditions permissive for binding of the anti-B7-H4 antibody to a nafurally occurring

human B7-H4, and detecting whether a complex is formed between the gnti-B7-H4 antibody

and a naturally occurring human B7-H4 in the biological sample.

52.  The method of claim 51, wherein the anti-B7-H4 antibody is an antibody as in
claim 9 or claim 15,

53.  The method of claim 51, wherein the biological sample is a breast cancer
sample, ovarian cancer sample, or endometrial cancer sample.

54. A method for detecting an B7-H4-positivg/ cancer comprising (i) administering
a labeled anti-B7-H4 antibody to a subject having or sdspected of having a B7-H4-positive

cancer, wherein the labeled anti-B7-H4 antibody cgfnprises the anti-B7-H4 antibody of any

one of claims 1 to 16, and (ii) detecting the labeléd anti-B7-H4 antibody in the subject, wherein
detection of the labeled anti-B7-H4 antibody idicates a B7-H4-positive cancer in the subject.
55. The method of claim 54, wherein the labeled anti-B7-H4 antibody is an
antibody as in claim 8 or claim 14 that ig'labeled.
56.  The method of claim ¥4 or claim 55, wherein the labeled anti-B7-H4 antibody
comprises an anti-B7-H4 antibody'conjugated to a positron emitter.

57.  The method of gfaim 56, wherein the positron emitter is **Zr.
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