Summary of the Invention

In one aspect, there is provided an isolated antibody comprising six hypervariable

region (HVR) sequences comprising;
{)_HVR-L1 comprising the sequence NIAKTISGY (SEQ ID NO:1),
(i) HVR-L2 comprising the sequence WGSFLY (SEQ 1D NO:2). and
(i HVR-L.3 comprising the sequence HYSSPP (SEQ 1D NO:3); and
{a) further comprising HVR sequences comprising:
{iv} HVR-H1 comprising the sequence NIKDTY (SEQ 1D NO:4),
(v) HVR-HZ2 comprising the sequence RIYPTNGYTR (SEQ ID NO:5), and
{vi} HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6); or
(b} further comprising HVR sequences comprising:
(iv) HVR-H1 comprising the sequence NISGTY (SEQ ID NO:7),
(v} HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO:8), and
(vi} HVR-H3 comprising the sequence WVGVGFYAMD (SEQ D NO:8)
wherein said antibody specifically binds human epidermal growth factor receptor 2
{HER2) and vascular endothelial growth factor (VEGF).

Also disclosed isThepresent-invention-provides an isolated antibody comprising a
hypervariable region (HVR) L1 sequence comprising the sequence NIAKTISGY (SEQ ID
NO:1), where the antibody specifically binds human epidermal growth factor receptor 2
(HER2) and vascular endothelial growth factor (VEGF). In one embedimentexample, the
antibody further comprises an HVR-L2 comprising the sequence WGSFLY (SEQ ID NO: 2)
and/or an HVR-L.3 comprising the sequence HYSSPP (SEQ ID NO: 3). In another
embodimentexample, the antibody further comprises, one, two, or three HVR sequences
selected from (i) HVR-HI comprising the sequence NIKDTY (SEQ ID NO:4); (ii) HVR-H2
comprising the sequence RIYPTNGYTR (SEQ 1D NO:5); and (iii) HVR-H3 comprising the
sequence WGGDGFYAMD (SEQ ID NO:6). In another emsbodimentexample, the antibody
further comprises, one, two, or three HVR sequences selected from (i) HVR-H1 comprising
the sequence NISGTY (SEQ ID NO:7); (i1) HVR-H2 comprising the sequence
RIYPSEGYTR (SEQ ID NO:8); and (iii) HVR-H3 comprising the sequence
WVGVGFYAMD (SEQ ID NO:9).



10

20

Also disclosed isln-anotheraspect-the-invention-features an isolated antibody
comprising an HVR-L1 sequence comprising the sequence X I XXX sXX;XsXoY (SEQ ID

NO: 83), wherein X; is any amino acid except aspartic acid, X; is any amino acid except
proline, X, is any amino acid except arginine, and X is any amino acid except serine, where
the antibody specifically binds HER2 and VEGF. In one embedimentexample, an antibody
comprising the sequence X I XaX XsXX5XXoY (SEQ ID NO: 83) has an asparagine at X,
an alanine at X, a lysine at X4, a threonine at X, a serine at X, and/or a glycine at X, or any
combination thereof. In various embedimentsexamples of this-aspeet-ofthe-inventionthe

present disclosure, any of the HVR-L1 residues shown in Figure 57 to have an F value of

greater than 1, 5, or 10 are residues that are preferably maintained as the same residue found
in the same position of the HVR-L1 of bH1-44 or bH1-81 (SEQ ID NO: 1). In additional
embodimentsexamples, any of the HVR-L1 residues shown in Table 14 to have AAG values
greater than 1 are residues that are preferably maintained as the same residue found in the
same position of the HVR-L1 of bH1-44 or bH1-81 (SEQ ID NO: 1). In one
embedimentexample, the antibody comprises an HVR-H2 sequence comprising the sequence
RX,XX XX X,XsXoR (SEQ ID NQO: 84). In one embodimentexample, the antibody further
comprises an HVR-L2 comprising the sequence WGSFLY (SEQ ID NO: 2) and/or an HVR-
L3 comprising the sequence HYSSPP (SEQ ID NO: 3). In another embedimentexample, the
antibody further comprises, one, two, or three HVR sequences selected from (i) HVR-H1
comprising the sequence NIKDTY (SEQ ID NO:4); (ii) HVR-H2 comprising the sequence
RIYPTNGYTR (SEQ ID NO:5); and (iii) HVR-H3 comprising the sequence

comprises, one, two, or three HVR sequences selected from (i) HVR-H1 comprising the

sequence
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NISGTY (SEQ ID NO:7); (31) HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID
NO:8); and (ii1) HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9).

Also disclosed isin-anetheraspeet; HAVeRHOR-] res an isolated antibody
comprising an HVR-H2 sequence comprising the sequence RX,X;X XXX, XXoR (SEQ ID
NO: 85), wherein X is any amino acid except threonine and X¢is any amino acid except
asparagine and where the antibody specifically binds HER2 and VEGF. In another
em%ed»&meﬁgx_amm_u, an antibody comprising the sequence RX,X;5 X XXX, X XR (SEQ ID
NO: 84)~ has a tyrosine at Xg. In one embedimentexample, an antibody comprising the
sequence RXoX3XuXsXeX7XeXoR (SEQ ID NO: 84) has a serine at X5 and/or a glutamic acid
at X. In another embedimentexample-efthis-aspeet, the antibodies further comprise one,
two, or three HVR sequences selected from the group of a HVR-L1 comprising the sequence
NIAKTISGY (SEQ ID NO: 1), a HVR-L2 comprising the sequence WGSFLY (SEQ ID NO:
2), and/or a HVR-L3 comprising the sequence HYSSPP (SEQ ID NO: 3). In any of the
embedimentsexamples described herein, the antibodies further comprise, one or two HVR
sequences selected from (i) HVR-H1 comprising the sequence NIKDTY (SEQ ID NO:4) and
(ii) HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6). In an additional
embedimentexample, the antibodies further comprise, one or two HVR sequences selected
from (i) HVR-H1 comprising the sequence NISGTY (SEQ ID NO:7) and (ii) HVR-H3
comprising the sequence WVGVGFYAMD (SEQ ID NO:9).

In various embedimentsexamples-of-thiv-aspect-of-the-invention, any of the HVR-H2
residues shown in Figure 57 to have an F value of greater than 1, 5, or 10 are residues that are
preferably maintained as the same residue found in the same position of the HVR-H2 of bH1-
44 or bH1-81 (SEQ ID NOS: 8§ and 5, respectively). In additional embedimentsexamples, any
of the HVR-H2 residues shown in Table 14 to have AAG values greater than 1 are residues
that are preferably maintained as the same residue found in the same position of the HVR-H2
of bH1-44 or bH1-81 (SEQ ID NOS: 8 and 3, respectively).

In particular embedizaentsexamples, the antibody comprises an HVR-L1 sequence
comprising NIAKTISGY (SEQ ID NO:1); an HVR-L2 sequence comprising WGSFLY (SEQ
ID NO:2); an HVR-L3 sequence comprising HYSSPP (SEQ ID NG:3); an HVR-H]1 sequence
comprising NIKDTY (SEQ ID NO:4); an HVR-H2 sequence comprising RIYPTNGYTR
(SEQ ID NO:5); and an HVR-H3 sequence comprising WGGDGFY AMD (SEQ ID NO:6) or
comprises an HVR-L1 sequence comprising NIAKTISGY (SEQ ID NO:1); an HVR-L2
sequence comprising WGSFLY (SEQ ID NO:2); an HVR-L3 sequence comprising HYSSPP
(SEQ ID NO:3); an HVR-HI sequence comprising NISGTY (SEQ ID NO:7); an HVR-H2
sequence comprising RIYPSEGYTR (SEQ ID NO:8); and/or an HVR-H3 sequence
comprising WWGVGFYAMD (SEQ ID NO:9).
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In a further particular emsbodimentcxample the isolated antibody comprises HVR-LI,
HVR-L2, HVR-L3, HVR-H1, HVR-H2, and HVR-H3, wherein each, in order, comprises the
sequence NIAKTISGY (SEQ ID NO:1); WGSFLY (SEQ ID NO:2); HYSSPP (SEQ ID
NO:3); NIKDTY (SEQ ID NO:4); RIYPTNGYTR (SEQ ID NO:5); and WGGDGFYAMD
(SEQ ID NO:6) and specifically binds HER2 and VEGF. In another particular
embedimentexample, the antibody comprises HVR-L1, HVR-L2, HVR-L3, HVR-HI, HVR-
H2, and HVR-H3, wherein each, in order, comprises the sequence NIAKTISGY (SEQ ID
NO:1); WGSFLY (SEQ ID NO:2); HYSSPP (SEQ ID NO:3); NISGTY (SEQ ID NO:7);
RIYPSEGYTR (SEQ ID NO:8); and WVGVGFYAMD (SEQ ID NO:9) and specifically
binds HER2 and VEGF.

In various embediraentsexamples-efany-of-the-aspects-deseribed-herein, the antibody
binds human and murine VEGF with a Kd of 150 nM or stronger and HER2 with a Kd of 7
nM or stronger. In additional embedimentsexamples, the antibody inhibits VEGF-induced
cell proliferation and proliferation of a HER2 expressing cell relative to a control. In a
particular embedimentexample, the antibody binds human and murine VEGF with a Kd of 36
nM or stronger and HER2 with a Kd of 1 nM or stronger. In an additional
embedimentexample, the antibody inhibits VEGF binding to VEGFR2.

Also disclosed isin-anetheraspeet-the-invention-features an isolated antibody that
binds human and murine VEGF with a Kd of 150 nM or stronger and HER2 witha Kd of 7

nM or stronger and wherein the antibody inhibits VEGF-induced cell proliferation and
proliferation of a HER2 expressing cell relative to a control. In one embeodimentexample, the
antibody binds human and murine VEGF with a Kd of 36 nM or stronger and HER2 with a
Kd of 1 nM or stronger.

In another aspect, there is provided an isolated antibody fragment of the aniibody as
defined herein, wherein said antibody fragment binds human VEGF with a Kd of 33 nM or

stronger and HER2 with g Kd of 0.7 nM or sirenger, and wherein said antibody fragment

inhibits VEGF-induced cell proliferation and proliferation of a HER2 expressing cell relative to

& control.

Also disciosed isin-vet-anetheraspect-the-dnwe

Ades an isolated antibody

fragment that binds human VEGF with a Kd of 58 nM or stronger and HER2 with a Kd of 6
nM or stronger, and/or inhibits VEGF-induced cell proliferation and proliferation of a HER2
expressing cell relative to a control. In a particular embedimentexample, the antibody
fragment binds human and murine VEGF with a Kd of 33 nM or stronger and HER2 with a
Kd of 0.7 nM or stronger. In another particular embedimentexample, the fragroent is a Fab

fragment or a single chain variable fragment (scFv).
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In any of the above-described aspeetsexamples, the antibody may be a monoclonal
antibody. In another emabedimentexample of all the above aspects, the antibody may be an
IgG antibody. In additional emsbedimentsexamples of all the above aspects, at least a portion

of the framework sequence of the antibody may be a human consensus framework sequence.

In vet another aspect, there is provided an antibody fragment of the antibody as

defined herein, wherein said antibody fragment specifically binds HER2 and VEGF.

Also disclosed isin-enether

s5 a fragment of an antibody

D2 THT!

Vi

any of the antibodies described herein. One embedimentexample of an antibody fragment is a
fragment comprising a HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID
NO:1) that specifically binds HER2 and VEGF. In another embeodimentexample, the
antibody fragment further
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comprises one or two HVR sequences selected from (i) HVR-L2 comprising the sequence

-WGSFLY (SEQ ID NO:2); and (ii) HVR-L3 comprising the sequence HYSSPP (SEQ ID
NO:3). In another embedimentexample, the antibody fragment further comprises, one, two,
or three HVR sequences selected from (i) HVR-H1 comprising the sequence NIKDTY (SEQ
ID NO:4); (ii) HVR-H2 comprising the sequence RIYPTNGYTR (SEQ ID NO:5); and (1ii)
HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6). In an additional
embedimentexample, the antibody fragment further comprises, one, two, or three HVR
sequences selected from (1) HVR-H1 comprising the sequence NISGTY (SEQ ID NO:7); (i)
HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO:8); and (iii) HVR-H3
comprising the sequence WVGVGFYAMD (SEQ ID NO:9). In particular

I embodimentsexamples, the antibody fragment comprises an HVR-L1 sequence comprising

NIAKTISGY (SEQ ID NO:1); an HVR-L2 sequence comprising WGSFLY (SEQ ID NO:2);
an HVR-L3 sequence comprising HYSSPP (SEQ ID NO:3); an HVR-H1 sequence
comprising NIKDTY (SEQ ID NO:4); an HVR-H2 sequence comprising RIYPTNGYTR
{SEQ ID NO:5); and an HVR-H3 sequence comprising WGGDGFYAMD (SEQ ID NO:6) or
comprises an HVR-L1 sequence comprising NIAKTISGY (SEQ ID NO:1); an HVR-L2
sequence comprising WGSFLY (SEQ ID NO:2); an HVR-L3 sequence comprising HYSSPP
(SEQ ID NO:3); an HVR-H1 sequence comprising NISGTY (SEQ ID NO:7); an HVR-H2
sequence comprising REYPSEGY TR (SEQ ID NO:8); and an HVR-H3 sequence comprising
WVGVGFYAMD (SEQ ID NO:9). In one embedimentexample, the fragment is a Fab
fragment or a single chain variable fragment (scFv). In additional embedimentsexamples of
all the above aspects, at least a portion of the framework sequence of the antibody may be a

human consensus framework sequence.

In vet another aspect, there is provided a polvnuclectide encoding the antibody as

defined herein, or the antibody fragment as defined herein.

In yet another aspect, there is provided a vector or an expression vector comprising

" the polynucleoctide as defined herein.

in vet ancother aspect, there is provided a host cell comprising a vector as defined

herein.
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Also disclosed arcka-farther-aspests;-the-inventionfeatures polynucleotides encoding

any antibody or antibody fragment described herein, as well as a vector comprising such a

polynucleotide. In particular emrbedirsentsexamples, the encoded antibody comprises an
HVR-L1 sequence comprising NIAKTISGY (SEQ ID NO:1). Optionally or additionally, the
polynucleotide encodes an antibody that also comprises an HVR-L2 sequence comprising
WGSFLY (SEQ ID NO:2); and/or an HVR-L3 sequence comprising HYSSPP (SEQ ID
NO:3), or any combination thereof. Tin-an-additional-aspeet-the polynucleotide may further
encode an antibody comprising one, two, or three of an HVR-HI sequence comprising
NIKDTY (SEQ ID NO:4); an HVR-H2 sequence comprising RIYPTNGYTR (SEQ ID
NO:5); and an HVR-H3 sequence comprising WGGDGFYAMD (SEQ ID NO:6); or an
antibody comprising one, two, or three of an HVR-H1 comprising NISGTY (SEQ 1D NO:7);
an HVR-H2 comprising RIYPSEGYTR (SEQ ID NO:8); and/or an HVR-H3 sequence
comprising WVGVGFYAMD (SEQ ID NO:9).

In additional-aspeets-ofthe-inventionsome examples, the polynucleotide encodes an
HVR-H1 sequence comprising the sequence of NISGTY (SEQ ID NO: 7), an HVR-H2

comprising the
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sequence of REYPSEGYTR (SEQ ID NO: 8), or an HVR-H3 comprising the sequence of
WVGVGFYAMD (SEQ ID NO: 9),- or any combination thereof.

Also disclosed istr-sther-aspeetsthe-invention-features an isolated polynucleotide
encoding an HVR-L1 sequence comprising the sequenée NIAKTISGY (SEQ ID NO:1) and,

optionally, the polynucleotide further encodes one, two, or three HVR sequences selected
from (i) an HVR-H1 comprising the sequence NIKDTY (SEQ ID NO:4); (ii) an HVR-H2
comprising the sequence RIYPTNGYTR (SEQ ID NO:5); and (iii) an HVR-H3 comprising
the sequence WGGDGFYAMD (SEQ ID NO:6). In additional aspeetsexamples, the
inventionpresent disclosure features an isolated polynucleotide encoding an HVR-L1
sequence comprising the sequence NIAKTISGY (SEQ ID NO:1); and (i) an HVR-L.2
sequence comprising the sequence WGSFLY (SEQ ID NO:2) or (ii) an HVR-L3 sequence
comprising the sequence HYSSPP (SEQ ID NGO:3), or both, and, optionally, the
polynucleotide further encodes one, two, or three HVR sequences selected from (i) an HVR-
H1 comprising the sequence NIKDTY (SEQ ID NO:4); (ii) an HVR-H2 comprising the
sequence RIYPTNGYTR (SEQ ID NO:5); and (iii) an HVR-H3 comprising the sequence
WGGDGFYAMD (SEQ ID NO:6).

Also disclosed is

s an isolated polynucleotide
encoding an HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID NO:1); an
HVR-H1 comprising the sequence NISGTY (SEQ ID NO:7); an HVR-H2 comprising the
sequence RIYPSEGYTR (SEQ 1D NO:8); and an HVR-H3 comprising the sequence
WVGVGFYAMD (SEQ ID NO:9). Also disclosed isla-yet-anotheraspect-thednvention-
features an isolated polynucleotide encoding an HVR-L1 sequence comprising the sequence
NIAK"'HSGY (SEQ ID NO:1); an HVR-L2 sequence comprising the sequence WGSFLY
{SEQ ID NO:2); an HVR-L3 sequence comprising the sequence HYSSPP (SEQ ID NO:3); an
HVR-HI comprising the sequence NISGTY (SEQ ID NO:7); an HVR-H2 comprising the
sequence RIYPSEGYTR (SEQ ID NO:8); and an HVR-H3 comprising the sequence
WVGVGFYAMD (SEQ ID NO:9).

Also disclosed iskn-other-aspects-the-invention-features an isolated polynucleotide
encoding an HVR-H! sequence comprising the sequence NISGTY (SEQ ID NO:7), an

isolated polynucleotide encoding an HVR-H2 sequence comprising the sequence
RIYPSEGYTR (SEQ ID NO:8), and an isolated polynucleotide encoding an HVR-H3
sequence comprising the sequence WVGVGFYAMD (SEQ ID NO:9). Also disclosed iska-
anotheraspect-the-invention-features an isolated polynucleotide encoding an polypeptide
comprising an HVR-H1 sequence comprising the sequence NISGTY (SEQ ID NO:7); an
HVR-H2 sequence comprising the sequence RIYPSEGYTR (SEQ ID NO:8); and an HVR-
H3 sequence comprising the sequence WVGVGFYAMD (SEQ ID NO:9).

In an additional embedimentexample of the srventionpresent disclosure, the isolated

polynucleotide encodes an HVR-L1 sequence comprising the sequence X1
X;X4X5X6X7X3X9Y (SEQ 1D NO: 83),
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wherein X is any amino acid except aspartic acid, X; is any amino acid except proline, X, is
any amino acid except arginine, and X; is any amino acid except serine. In another

: example-of-the-invention, the polynucleotide encodes an HVR-L] sequence
comprising the sequence X;I XX XXX, XeXoY (SEQ ID NO: 83), wherein X, is any amino
acid except Asp, X; is any amino acid except proline, X, is any amino acid except arginine,
and X; is any amino acid except serine; and a HVR-L2 sequence comprising the sequence
WGSFLY (SEQ ID NO: 2) and/or an HVR-L3 sequence comprising the sequence HY SSPP
(SEQ ID NO: 3). In additional embedimentsexamples-of-this-aspect-of-the-invention, the
polynucleotide encodes an antibody comprising the sequence X;I XX, XXX, XsXoY (SEQ
ID NO: 83) that has an asparagine at X, an alanine at X3 a lysine at X, a threonine at X; a
serine at X, and/or a glycine at Xg or any combination thereof. In various
embedizpentsexamples-of this-aspect-of- the-invention, any of the HVR-L1 residues shown in
Figure 57 to have an F value of greater than 1, 5, or 10 are residues that are preferably
maintained as the same residue found in the same position of the HVR-L1 of bH1-44 or bH1-
81 (SEQ ID NO: 1). In additional embeodimentsexamples, any of the HVR-L1 residues
shown in Table 14 to have AAG values greater than 1 are residues that are preferably
maintained as the same residue found in the same position of the HVR-L1 of bH1-44 or bH1-
81 (SEQ ID NO: 1).

In an additional embedimentexample-efthe-invention, the polynucleotide encodes an
HVR-H2 sequence comprising the sequence RX,X ;X XX X,XXoR (SEQ ID NO: 85),
wherein X is any amino acid except threonine and X, is any amino acid except asparagine.
In another aspeetexample, the investienpresent disclosure provides a polynucleotide encoding
an HVR-H1 sequence comprising the sequence NISGTY (SEQ ID NO: 7); an HVR-H2
sequence comprising the sequence RXoX5X XX XXX R (SEQ ID NO: 85), wherein

wherein X is any amino acid except threonine and X, is any amino acid except asparagine;
and an HVR-H3 sequence comprising the sequence WVGVGFYAMD (SEQ ID NO: 9). In
an additional embedimentsexamples-of-the-dnvention, the polynucleotide encodes an HVR-H2
sequence comprising the sequence R¥GXX XXX, XsXoR (SEQ ID NO: 84) that has a serine
at X5, a glutamic acid at X, and/or a tyrosine at X, or any combination thereof. In various
Figure 57 to have an F value of greater than 1, 5, or 10 are residues that are preferably
maintained as the same residue found in the same position of the HVR-H2 of bH1-44 or bHI1-
81 (SEQ ID NOS: 8 and 5, respectively). In additional embedimentsexamples, any of the
HVR-H2 residues shown in Table 14 to have AAG values greater than | are residues that are
preferably maintained as the same residue found in the same position of the HVR-H2 of bH1-
44 or bH1-81 (SEQ ID NOS: 8 and 5, respectively).

Also disclosed isin-further-as 4

res an isolated polypeptide
comprising an HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID NO:1) or

an isolated



polypeptide comprising an HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ
1D NO:1); an HVR-L2 sequence comprising the sequence WGSFLY (SEQ ID NO:2); and/or
an HVR-L3 sequence comprising the sequence HYSSPP (SEQ ID NO:3). Also disclosed ishr
l another-aspeet-the-invention-provides a polypeptide comprising an HVR-L1 sequence
comprising the sequence X IX ;X XXX XeXoY (SEQ ID NO: 83), wherein X is any amino

acid except aspartic acid, X is any amino acid except proline, X, is any amino acid except

aspeet, the polypeptide comprises the HVR-L1 sequence X;I XX XXX, X XY (SEQ ID

NO: 83), wherein X is any amino acid except aspartic acid, X3 is any amino acid except

t arginine, and X is any amino acid except serine. In another embedimentexample-ofthis-

10 proline, X, is any amino acid except arginine, and X5 is any amino acid except serine.
Optionally, the polypeptide further comprises an HVR-L2 sequence comprising the sequence
WGSFLY (SEQ ID NO: 2) and/or an HVR-L3 sequence comprising the sequence HYSSPP

’ (SEQ ID NO: 3). In particular essbodimentsexamples-of any-of the-above-aspeets that
comprise a polypeptide that comprises the sequence X IXX XXX, XsXoY (SEQ ID NO:
83), there is an asparagine at X; an alanine at X; a lysine at X, a threonine at X5 a serine at
X, and/or a glycine at Xg or any combination thereof. In various embedimentsexamples-of-

i -of the-tavention, any of the HVR-L1 residues shown in Figure 57 to have an F
value of greater than 1, 5, or 10 are residues that are preferably maintained as the same
residue found in the same position of the HVR-L1 of bH1-44 or bH1-81 (SEQ ID NO: 1). In

20 I additional embedimentsexamples, any of the HVR-L1 residues shown in Table 14 to have

AAG values greater than 1 are residues that are preferably maintained as the same residue

found in the same position of the HVR-L1 of bH1-44 or bH1-81 (SEQ ID NO: 1).

The mventienpresent disclosure also provides a polypeptide comprising an HVR-H2
sequence comprising the sequence RX,XX XX XX XoR (SEQ ID NO: 85), wherein X5 is

any amino acid except threonine and X is any amino acid except asparagine. Also disclosed
isin-anether aspect-of-the-invention; the polypeptide that comprises the HVR-H2 sequence
RX5X XX s XXX XoR (SEQ ID NO: 85), wherein X; is any amino acid except threonine
and X is any amino acid except asparagine, a HVR-H]1 sequence comprising the sequence
NISGTY (SEQ ID NO: 7), and an HVR-H3 sequence comprising the sequence

30 ' WVGVGFYAMD (SEQ ID NG: 9). In different embeodimentsexamples-ofthe-above-aspests,

the polypeptide comprising the HVR-H2 sequence comprising the sequence RX,X;

KX X X7 XeXoR (SEQ ID NO: 84) has a serine at X, a glutamic acid at- X, and/or a tyrosine

at Xg or any combination thereof. In various embedimentsexamples ofthis-aspect-of the

ventionpresent disclosure, any of the HVR-H2 residues shown in Figure 57 to have an F

value of greater than 1, 5, or 10 are residues that are preferably maintained as the same

residue found in the same position of the HVR-H2 of bH1-44 or bHI-81 (SEQ ID NOS: 8 and
I 3, respectively). In additional embedimentsexamples, any of the HVR-H2 residues shown in

8
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Table 14 to have AAG values greater than 1 are residues that are preferably maintained as the
same residue found in the same position of the HVR-H2 of bH1-44 or bH1-81 (SEQ ID NOS:
8 and 5, respectively).

The inventionpresent disclosure also provides a polypeptide comprising one, two, or
three of an HVR-H1 sequence comprising the sequence NISGTY (SEQ ID NO: 7), a HVR-
H?2 sequence comprising the sequence RIYPSEGYTR (SEQ ID NO: 8), and/or an HVR-H3
sequence comprising the sequence WVGVGFYAMD (SEQ ID NO: 9), or any combination
thereof.

In any of the above aspeetsexamples, the isolated polypeptide may further comprise
one, two, or three of an HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID
NO:1); an HVR-H1 comprising the sequence NIKDTY (SEQ ID NO:4); an HVR-H2
comprising the sequence RTYPTNGYTR (SEQ IID NO:5); and/or an HVR-H3 comprising the
sequence WGGDGFYAMD (SEQ ID NO:6), or any combination thereof.

In any of the above aspeetsexamples, the isolated polypeptide may further comprise
one, two, or three of an HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID
NO:1); an HVR-L2 sequence comprising the sequence WGSFLY (SEQ ID NO:2); and/or an
HVR-L3 sequence comprising the sequence HY SSPP (SEQ ID NO:3), or any combination
thereof.

In any of the above aspeetsexamples, the isolated polypeptide may further comprise
an HVR-HI comprising the sequence NIKDTY (SEQ ID NO:4); an HVR-H2 comprising the
sequence RIYPTNGYTR (SEQ ID NO:5); and/or an HVR-H3 comprising the sequence
WGGDGFYAMD (SEQ ID NO:6), or any combination thereof.

In any of the above aspestscxamples, the isolated polypeptide may further comprise
one, two, or three HVR sequences selected from an HVR-HI1 comprising the sequence
NISGTY (SEQ ID NO: 7); an HVR-H2 sequence comprising the sequence RIYPSEGYTR
(SEQ ID NO: 8); and/or an HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID
NO: 9), or any combination thereof.

In additional aspeetsexamples, the wventionpresent disclosure features-features an

isolated polypeptide comprising an HVR-L1 sequence comprising the sequence NIAKTISGY
{SEQ ID NO:1) and (i) an HVR-L2 sequence comprising the sequence WGSFLY (SEQ ID
NO:2) or (ii) an HVR-L3 sequence comprising the sequence HYSSPP (SEQ ID NO:3), or
both; and one, two, of three HVR sequences selected from (1) an HVR-H1 comprising the
sequence NISGTY (SEQ ID NO:7); (ii) an HVR-H2 comprising the sequence RIYPSEGYTR
(SEQ ID NO:8); and/or (iii) an HVR-H3 comprising the sequence WVGVGFYAMD (SEQ
ID NO:9), or any combination thereof.

In additional aspectsexamples, the mventionpresent disclosure features-featares an

isolated polypeptide comprising an HVR-L1 sequence comprising the sequence NIAKTISGY
(SEQ ID NO:1) and (i) an HVR-L2 sequence comprising the sequence WGSFLY (SEQ ID
NO:2) or (ii) an HVR-
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L3 sequence comprising the sequence HYSSPP (SEQ ID NO:3), or both; and one, two, of
three HVR sequences selected from (i) an HVR-H1 comprising the sequence NIKDTY (SEQ
ID NO:4); (i1) an HVR-H2 comprising the sequence RIYPTNGYTR (SEQ ID NO:5); and/or
(iii) an HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6), or any
combination thereof.

Also disclosed is

an isolated polypeptide
comprising an HVR-H1 sequence comprising the sequence NISGTY (SEQ ID NO:7), an
isolated polypeptide comprising an HVR-H?2 sequence comprising the sequence
RIYPSEGYTR (SEQ ID NO:8), and an isolated polypeptide comprising an HVR-H3
sequence comprising the sequence WVGVGFYAMD (SEQ ID NO:9). Also disclosed iska-
vet-a-furtheraspect—the-inventionfeatures an isolated polypeptide comprising an HVR-H1
sequence comprising the sequence NISGTY (SEQ ID NO:7); an HVR-H2 sequence
comprising the sequence RIYPSEGYTR (SEQ ID NO:8); and an HVR-H3 sequence
comprising the sequence WVGVGFYAMD (SEQ ID NO:9).

In one embedimentexample, the inventionpresent disclosure provides a vector

comprising any of the above described polynucleotides of the inventienpresent disclosure. In

another aspeetexample, the inventionpresent disclosure features a host cell comprising any of

the vectors of the inventionpresent disclosure. In one embedisnentexample, the host cell is

prokaryotic. In another embedimentexample, the host cell is eukaryotic, for example, a
mammalian cell.

In another aspect, the invention features a method of producing the antibody as

defined herein. or the antibody fragment as defined herein. said method comprising culturing

a host cell that comprises a vector comprising the polyvnucleotide as defined herein and

recovering said antibody or antibody fragment. Also disclosed is a method of producing any

of the antibodies or antibody fragments described above. This method comprises culturing a
host cell that comprises a vector comprising a polynucleotide encoding the antibody and
recovering the antibody. In certain embedimentsexamples, the polynucleotide encodes an
HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID NO:1) and, optionally,
the polynucleotide further encodes an HVR-H1 comprising the sequence NIKDTY (SEQ ID
NO:4); an HVR-H2 comprising the sequence RIYPTNGYTR (SEQ ID NO:5); and an HVR-
H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6). In other
embodimentsexamples, the polynucleotide encodes an HVR-L1 sequence comprising the
sequence NIAKTISGY (SEQ ID NO:1); an HVR-L2 sequence comprising the sequence
WGSFLY (SEQ ID NO:2); and an HVR-L3 sequence comprising the sequence HYSSPP
(SEQ ID NO:3) and, optionally, the polynuclectide further encodes an HVR-H1 comprising
the sequence NIKDTY (SEQ ID NO:4); an HVR-H2 comprising the sequence
RIYPTNGYTR (SEQ ID NO:5); and an HVR-
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H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6). In another

| ermbodimentexample, the polynucleotide encodes an HVR-L1 sequence comprising the
sequence NIAKTISGY (SEQ ID NO:1); an HVR-H1 comprising the sequence NISGTY
(SEQ ID NO:7); an HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO:8); and
an HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9). In yet another

| embedimentexample, the polynucleotide



10

20

30

encodes an HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID NO:1); an
HVR-L2 sequence comprising the sequence WGSFLY (SEQ ID NO:2); an HVR-L3 sequence
comprising the sequence HYSSPP (SEQ ID NO:3); an HVR-HI comprising the sequence
NISGTY (SEQ ID NO:7); an HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID
NO:8); and an HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9).

In further embedimentsexamples, the polynucleotide encodes an HVR-H1 sequence
comprising the sequence NISGTY (SEQ ID NO:7), an HVR-H2 sequence comprising the
sequence RIYPSEGYTR (SEQ ID NO:8), or an HVR-H3 sequence comprising the sequence
WVGVGFYAMD (SEQ ID NO:9). In yet a further embedimentexample, the polynucleotide
encodes a polypeptide comprising an HVR-H1 sequence comprising the sequence NISGTY
(SEQ ID NO:7); an HVR-H2 sequence comprising the sequence RIYPSEGYTR (SEQ ID
NO:8); and an HVR-H3 sequence comprising the sequence WVGVGFYAMD (SEQ ID
NO:9).

In one embedimentexample, the host cell is prokaryotic and in another
embodimentexample, the host cell is eukaryotic, such as a mammalian cell.

in another aspect. there is provided an antibody as defined herein, or an antibody

fragment as defined herein for use in the treatment or prevention of a tumor.

In another aspect, there is provided an antibody as defined herein, or an antibody

fragment as defined herein for use in the freatment or prevention of an autoimmune disease
in a subiect,

Also disclosed iskra-further-aspest-the-invention-features a method of treating a

tumor in a subject. This method comprises administering to the subject an antibody or

antibody fragment described herein, where the administering is for a time and in an amount
sufficient to treat or prevent the tumor in the subject. In one embeodimentexample, the tumor
is a colorectal tumor, a breast cancer, a lung cancer, a renal cell carcinoma, a glioma, a
glioblastoma, or an ovarian cancer. In another embedimentexample, the antibody comprises
an HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID NO:1) and specifically
binds HER2 and VEGF. According to one embedisnentexample, the antibody further
comprises one or two HVR sequences selected from (1) HVR-L2 comprising the sequence

WGSFLY (SEQ ID NO:2); and (ii) HVR-L3 comprising the sequence HYSSPP (SEQ ID

I NO:3). In another embedimentexample, the antibody comprises, one, two, or three HVR

sequences selected from (1) HVR-H1 comprising the sequence NIKDTY (SEQ ID NO:4); (ii)
HVR-H2 comprising the sequence RIYPTNGYTR (SEQ ID NO:5); and (iii) HVR-H3
comprising the sequence WGGDGFYAMD (SEQ ID NO:6). In an additional
embedimentexample, the antibody comprises, one, two, or three HVR sequences selected
from (i) HVR-H] comprising the sequence NISGTY (SEQ ID NO:7); (ii)

11



HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO:8); and (iii) HVR-H3
comprising the sequence WVGVGFYAMD (SEQ ID NO:9). In particular
embodimentsexamples, the antibody comprises an HVR-L1 seqﬁence comprising
NIAKTISGY (SEQ ID NO:1); an HVR-L2 sequence comprising WGSFLY (SEQ ID NO:2);
an HVR-L3 sequence comprising HYSSPP (SEQ ID NO:3); an HVR-H1 sequence
comprising NIKDTY (SEQ ID NO:4); an HVR-H2 sequence comprising RIYPTNGYTR
(SEQ ID NO:5); and an HVR-H3 sequence comprising WGGDGFYAMD (SEQ ID NO:6)
and specifically binds HER2 and VEGF. In

|
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another exbodimentexample, the antibody comprises an HVR-L1 sequence comprising
NIAKTISGY (SEQ ID NO:1); an HVR-L2 sequence comprising WGSFLY (SEQ 1D NO:2);
an HVR-L3 sequence comprising HYSSPP (SEQ ID NO:3); an HVR-H1 sequence
comprising NISGTY (SEQ ID NO:7); an HVR-H2 sequence comprising RIYPSEGYTR
(SEQ ID NO:S); and an HVR-H3 sequence comprising WVGVGFYAMD (SEQ ID NO:9)
and specifically binds HER2 and VEGF.

In an embodimentexample, the method further comprises administering to the subject
an additional anti-cancer therapy. In another embedimentexample, the additional anti-cancer
therapy comprises another antibody, a chemotherapeutic agent, a cytotoxic agent, an anti-
angiogenic agent, an immunosuppressive agent, a prodrug, a cytokine, a cytokine antagonist,
cytotoxic radiotherapy, a corticosteroid, an anti-emetic, a cancer vaccine, an analgesic, or a
growth-inhibitory agent.

In an additional embedimentexample, the additional anti-cancer therapy is
administered prior to or subsequent to the administration of an antibody. In a further
embedimentexample, the additional anti-cancer therapy is administered concurrently with an
antibody.

Also disclosed istra-furtheraspest-the-inventionfeatures a method of treating an

autoimmune disease in a subject. This method comprises administering to the subject an

antibody or antibody fragment described herein, where the administering is for a time and in
an amount sufficient to treat or prevent the autoimmune disease in the subject. In one
embedirnentexample, the antibody comprises an HVR-L1 sequence comprising the sequence
NIAKTISGY (SEQ ID NO:1) and specifically binds HER2 and VEGF. According to one
embeodimentexample, the antibody comprises one or two HVR sequences selected from (i)
HVR-L2 comprising the sequence WGSFLY (SEQ ID NO:2); and (i) HVR-L3 comprising
the sequence HYSSPP (SEQ ID NO:3). In another embedimentexample, the antibody
comprises, one, two, or three HVR sequences selected from (i) HVR-H1 comprising the
sequence NIKDTY (SEQ ID NO:4); (ii) HVR-H2 comprising the sequence RIYPTNGYTR
(SEQ ID NO:3); and (iii) HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID
NO:6). In an additional embedimentexample, the antibody comprises, one, two, or three
HVR sequences selected from (i) HVR-HI comprising the sequence NISGTY (SEQ ID
NO:7); (i) HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO:8); and (iii).
HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9). In particular
embedimentsexamples, the antibody comprises an HVR-L1 sequence comprising
NIAKTISGY (SEQ ID NO:1); an HVR-L2 sequence comprising WGSFLY (SEQ ID NO:2);
an HVR-L3 sequence comprising HYSSPP (SEQ ID NO:3); an HVR-H1 sequence
comprising NIKDTY (SEQ ID NO:4); an HVR-H2 sequence comprising RIYPTNGYTR
(SEQ ID NO:5); and an HVR-H3 sequence comprising WGGDGFYAMD (SEQ ID NO:6)
and specifically binds HER2 and VEGF or the antibody comprises an HVR-L1 sequence
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comprising NIAKTISGY (SEQ ID NO:1); an HVR-L2 sequence comprising WGSFLY (SEQ
ID NO:2j; an HVR-L3 sequence comprising HYSSPP (SEQ ID NO:3); an HVR-H1 sequence
comprising NISGTY (SEQ ID NO:7); an HVR-H2 sequence comprising RIYPSEGYTR
(SEQ ID NO:8); and an HVR-H3 sequence comprising WVGVGFYAMD (SEQ ID NO:9)
and specifically binds HER2 and VEGF.

Also disclosed isTn-yet-another-aspeet-the-invention-features a method of treating a

non-malignant disease involving abnormal activation of HER?2 in a subject. This method

comprises administering to the subject an antibody or antibody fragment described herein,
where the administering is for a time and in an amount sufficient to treat or prevent the non-
malignant disease in the subject. In one embedimentexample, the antibody comprises an
HVR-L1 sequence comprising the sequence NIAKTISGY (SEQ ID NO:1) and specifically
or two HVR sequences selected from (i) HVR-L2 comprising the sequence WGSFLY (SEQ
ID NO:2); and (ii) HVR-L3 comprising the sequence HYSSPP (SEQ ID NO:3). In another
emboedimentexample, the antibody further comprises, one, two, or three HVR sequences
selected from (i) HVR-H1 comprising the sequence NIKDTY (SEQ ID NO:4); (ii) HVR-H2
comprising the sequence RIYPTNGYTR (SEQ ID NO:5); and (in) HVR-H3 comprising the
sequence WGGDGEFYAMD (SEQ ID NO:6). In an additional embedimentexample, the
antibody comprises, one, two, or three HVR sequences selected from (i) HVR-HI comprising
the sequence NISGTY (SEQ ID NO:7); (i) HVR-H2 comprising the sequence
RIYPSEGYTR (SEQ ID NO:8); and (iti) HVR-H3 comprising the sequence
WVGVGFYAMD (SEQ ID NO:9). In particular embedimmentsexamples, the antibody
comprises an HVR-L1I sequence comprising NIAKTISGY (SEQ ID NO:1); an HVR-L2
sequence comprising WGSFLY (SEQ ID NO:2); an HVR-L3 sequence comprising HYSSPP
(SEQ ID NO:3); an HVR-H1 sequence comprising NIKDTY (SEQ ID NO:4); an HVR-H2
sequence comprising RIYPTNGYTR (SEQ ID NO:5); and an HVR-H3 sequence comprising
WGGDGFYAMD (SEQ ID NO:6) and specifically binds HER2 and VEGF or the antibody
comprises an HVR-L1 sequence comprising NIAKTISGY (SEQ ID NO:1); an HVR-L2
sequence comprising WGSFLY (SEQ ID NO:2); an HVR-L3 sequence comprising HYSSPP
(SEQ ID NO:3); an HVR-H1 sequence comprising NISGTY (SEQ ID NO:7); an HVR-H2
sequence comprising RIYPSEGYTR (SEQ ID NO:8); and an HVR-H3 sequence comprising
WVGVGFYAMD (SEQ ID NO:9) and specifically binds HER2 and VEGF.

Also disclosed is nal-aspests-ofth sentionf the use of the antibodies

and antibody fragments described herein in the treatment of a tumor, an autoimmune disease,
or a non-malignant disease involving abnormal activation of HER2 in a subject, as well as use
in the manufacture of a medicament for the treatment of a tumor, an autoimmune disease, or a

non-
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malignant disease involving abnormal activation of HER2 in a subject. In one
embedémeégz_@mp_lg of these uses, the antibody comprises an HVR-L1 sequence comprising
the sequence NIAKTISGY (SEQ ID NO:1) and specifically binds HER2 and VEGF.
According to one embedimentexample, the antibody further comprises one or two HVR
sequences selected from (1) HVR-L2 comprising the sequence WGSFLY (SEQ ID NO:2); and
(i) HVR-L3 comprising the sequence HYSSPP (SEQ ID NO:3). In another
embodimentexample, the antibody comprises, one, two, or three HVR sequences selected
from (i) HVR-H1 comprising the sequence NIKDTY (SEQ ID NO:4); (11) HVR-H2
comprising the sequence RIYPTNGYTR (SEQ ID NO:5); and (iii) HVR-H3 comprising the
sequence WGGDGFYAMD (SEQ ID NG:6). In an additional embedimentexample, the
antibody comprises, one, two, or three HVR sequences selected from (1) HVR-H1 comprising
the sequence NISGTY (SEQ ID NO:7); (ii) HVR-H2 comprising the sequence
RIYPSEGYTR (SEQ ID NO:8); and (1ii) HVR-H3 comprising the sequence
WVGVGFYAMD (SEQ ID NO:9). In particular embedimentsexamples, the antibody
comprises an HVR-L1 sequence comprising NIAKTISGY (SEQ ID NO:1); an HVR-L2
sequence comprising WGSFLY (SEQ ID NO:2); an HVR-L3 sequence comprising HYSSPP
(SEQ ID NO:3); an HVR-HI sequence comprising NIKDTY (SEQ ID NO:4); an HVR-H2
sequence comprising RIYPTNGYTR (SEQ ID NO:5); and an HVR-H3 sequence comprising
WGGDGFYAMD (SEQ ID NO:6) and specifically binds HER2 and VEGF or the antibody
comprises an HVR-L1 sequence comprising NIAKTISGY (SEQ 1D NO:1); an HVR-L2
sequence comprising WGSFLY (SEQ ID NO:2); an HVR-L3 sequence comprising HY SSPP
(SEQ ID NO:3); an HVR-H! sequence comprising NISGTY (SEQ ID NO:7); an HVR-H2
sequence comprising RIYPSEGYTR (SEQ ID NO:8); and an HVR-H3 sequence comprising
WVGVGFYAMD (SEQ ID NO:9) and specifically binds HER2 and VEGF.

In an embedimentexample of the methods of treating a tumor, an autoimmune
disease, or a non-malignant disease involving abnormal activation of HER2 described herein,
the subject is a human.

Also, contemplated are kits, compositions, and articles of manufacture comprising the

antibodies and antibody fragments described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the designed diversity in various LC libraries.
Figure 2 shows a summary of four light chain libraries used to alter anti-VEGF antibodies or

anti-Her2 antibodies to bind to an additional target. The italicized NNK and XYZ refer to

codon sets. Ys, Ds, Ts and Ss refer to soft randomizations by having tyrosine, aspartic acid,
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CLAIMS

1. An isolated antibody comprising a hypervariable region (HVR) L1 sequence
comprising the sequence NIAKTISGY (SEQ ID NQO.1), wherein said amibody specifically
binds human epidenmal growth factor receptor 2 (HER?2) and vascular endothelia
factor (VEGE).

2. The antibody of claim 1, wherein said antibody further compyfses one or two HVR

sequences selected from the group consisting of:
{1 HVR-L2 comprising the sequence WGSFLY (SEQ/ 1D NC:2); and
(i) HVR-L3 comprising the sequence WYSSPP {SRQ 1D NO:3).

3. The antibody of claim 1, wherein said antibody further comprises, one,
two, ot three HVR sequences selected from the group ¢Onsisting of:
{1} FIVR-E comprising the sequence KIKDTY (SEQ 1D NO4),
{ii) HVR-H2 comprising the sequenge RIYPTNGYTR (SEQ ID NO:5}: and
(1)  HVR-H3 comprising the seqpénece WGGDGFY AMD (SEQ ID NO:6).

4. The antibody of claim 1, whefrein said antibody further comprises, one.
two, or three HVR sequences selected from the group consisting oft
{1} HVR-H1 comprisfug the sequence NISGTY (SEQ ID NO:7);
{ii) HVR-H2 compfising the sequence RIYPSEGYTR (SEQ ID) NO:8): and

(i)  HVR-H3 cofuprising the sequence WYGVGFY AMD (SEQ 1D NO:9).

5. The antibody of claim 1, wherein said antibody binds human and murine VEGF

with a Kd of 150 o) or stronger and HER2 with a Kd of 7 oM or stronger.

6. THe antibody of claim 1, wherein said antibody inhibits VEGF -induced cel}

proliferatphn and proliferation of a HERZ expressing cell relative 1o 2 control.

7. The antibody of claim 1. wherein said antibody inhibits VEGF binding to VEGF

réceptor 2 (VEGFR2).

8. An isolated antibody, wherein sald sntibody binds humen and murine VEGF with

a Kd of 150 oM or stronger and HER2 with a Kd of 7 nM or stronger, and wherein sald
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antibody mhibits VEGF-induced cell proliferation and proliferation of 8 HER2 expressing ¢

relative to a control,

9. The antibody of claim &, wherein said antibody binds haman and murin

with a Kd of 36 aM or sironger and HER2 with a Kd of 1 nM or stronger.

10. Ax isolated aniibody fragment, wherein said antibody fragment binds homan
VEGF with a Kd of 58 nM or stronger and HER? with a Kd of 6 aM or gironger, and wherein
said artibody fragment inkibits VEGF-induced cell proliferation and proliferation of 2 HER2

expressing cell relative to a control.

1. The antibody fragment of claim 10, wherein said antibody fragment binds human
and murine VEGF with a Kd of 33 uM or stronger and HER2 with a Kd of 0.7 nM or

Stronger.

12. The antibody fragment of claim 10 gf 11, wherein said fragment is an Fab

fragment.

13. An isolated antibody, whergin said antibody comprises HVR-L1, HVR-L2,
HVR-L3, HVR-HI1, HVR-H2, and B¥R-H3, wherein each. in order, comprises the sequence
of SEQ D NQ:1, 2, 3, 4, 5, and 6/and wherein said antibody specifically binds HER? and
VEGE.

14. Anisolated ghiibody, wherein said antibody comprises HVR-L1, HVR-L2.
HVR-L3, HVR-HI, H¥R-H2, and HVR-H3, wherein each, in order. comprises the sequence
of SEQ IDNG:1, 2
VEGF,

3,7.8, and 9, and wherein said antibody specifically binds HER2 and

7 An isolated antibody comprising an FIVR L1 sequence comprising the sequence
(KX Ka XX (SEQ D NO:83), wheremn X is any amino acid except Asp, Xa Is any
acid except Pro, X4 is any amino acid except Arg, X is anv amino acid except Ser, and

Aerein said antibody specifically binds HERD and VEGF,

16. The isolated antibody of claim 13, wherein X; is Asn, X is Ala, X 15 Lys, Xsis

Thr, or any combination thersof.




17. The isolated antibody of claim 15 or 16, wherein X; is Thr, X5 ¢ Ser, and Xg i3
Gly.

8. The solated antibody of any one of claims 15-17, wherein said antibody/Turther
comprises one or two HVR sequences selected from the group consisting oft

(i) HVR-L2 comprising the sequence WGSFLY (SEQ ID NOZY; and

(i) HVR-H2 comprising the sequence RIYPANGYTR (SEQ ID NO:5); and
{iify HVR-H3 comprising the sequence WOGDGEY AMD (SEQ ID NO6).
20. The isolated antibody of any one of clay
Igcted from the group consisting of:

{1y HVR-H1 comprising the s¢quence NISGTY (SEQ ID NO:7);

{it) HVR-H2 comprising the sequence RIYPSEGY TR (SEQ I NO:RY; and
(1) HVR-H3 comprisipfg the sequence WYGVGFYAMD (SEQ ID NG:9).

s 15-17, wherein said antibody further

comprises one, two, or three HVR sequences se

21. The isolated antibody/of any one of claims 15-17, wherein said antibody binds
human and murine VEGF witly/a Kd of 150 nM or stronger and HERZ? with a Kd of 7 oM or

stronger.

22. The isolapgbd antibody of any one of claims 15-17. wherein sad antibody inhibits
VEGF-induced cely/proliferation and protiferation of 2 HER2 expressing cell relative to a

control.

Y. The isolated antibody of any one of claims 15-17, wherein said antibody mhibits
VEGF finding 1o VEGFR2.
24, The solated antibody of any ane of claims 15-17, wherein said antibody further
comprises an HVR H2 sequence comprising the sequence RXpX5X XX o XX eXeR (SEQ ID
NO:84), and wherein said antibody specifically binds HER?2 and VEGF.
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25. An isolated antibody comprising an HVR-H2 sequence comprising the sequenc
RIGK XK s XK M HoR (SEQ ID NO:85), wherein X i5 any amino acid except Thr and
any amino acid except Asn, and wherein ssid antibody specifically binds HER2 and VEGF.
26. The isolated antibody of claim 25, wherein X is Ser, X, is Glu, or ¥4 15 Serand

Xa 15 Glu.
27. The isolated antibody of claim 25 or 26, wherein Xg is Tyt
28. The isolated antibody of any one of claims 25-27, whérein said antibody further
comprises one or two HVR sequences selected from the group Lonsisting of!
(i) HVR-H1 comprising the sequence NISGTY (SEC ID NO:7);
(il HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NG:9),
29. The isolated antibody of any one of clgifns 25-27, wherein said antibody furiher
comprises one, two, or three HVR sequences sejécted from the group consisting of:
(i) HYR-L! comprising the stquence NIAKTISGY (SEQ ID NO:1)y;
(ify HVR-L2 comprising e sequence WGSFLY (SEQ ID NG:2);
(iiiy HVR-L3 comprising the sequence HYSSPP (SEQ [D NO:3).
30. Fhe isolated antibod¥ of any one of claims 25-27, wherein said antibody binds
human and murine VEGF withf s Kd of 150 uM or stronger and HERZ with a Kd of 7 nM or

stronger.

31. The isolgied antibody of any one of claims 25-27, wherein said antibody inkibits
VEGF-induced cell proliferation and proliferation of a HER2 expressing cell relative to a

control.

Y. The isolated antibody of any one of claims 25-27, wherein said antibedy inhibits
binding 10 VEGFR2.

33. The antibody of any one of claims 1-9 or 13-32. wherein said antibody i3 a

monocional antibody.

34, The antibody of any one of clatms 1.9 or 13-32, wherein said antibody s an 1gG

antibody.




35. A fragment of the antibody of any one of claims 1-9 or 13-32, wherein said

fragmemnt specifically binds HERZ2 and VEGF.

36. The fragment of claim 33, wherein said fraproent is a Fab fragment or
chain variable fragment (scFv).

37. The antibody or antibody fragment of any of claims 1-36, whefein «t least a
portion of the framework sequence is a human consensus framework seguence.

38. A polynucleotide encoding an antibody or antibody fragment of any of claims 1~

e
=3

39. A polynucieotide encoding an HVR-L1 seqyénce comprising the sequence
NIAKTISGY (SEQ ID NO:1).

40. A polynucleotide encoding an HVE
NIAKTISGY (SEQ ID NG:1), and (i) an HV,
WGSFLY (SEQ 1D NO:2), or (if an HV
{SEQ ID NO:3), or both (i) and (ii).

1.1 sequence comprising the sequence
-L.2 sequence comprising the sequence

~1.3 sequence comprising the sequence HYSSPP

41, The polynucleotide of claim 39 or 40, wherein said polyvaucleotide further

encodes one, two, or three HYR sequences selected from the group consisting of:
(i) an HVR-H1 comfprising the sequence NIKDTY (SEQ ID NO:4j;
(if) an HVR-H2 Comprising the sequence RIYPTNGYTR (SEQ ID NO:3); and

{111} an HVR,H3 comprising the sequence WGGDGFYAMD (SEQ ID N6},

polynucteotide of claim 39 or 40, wherein said polynucieotide further
encodes anedtwo, or three HVR sequences selected from the group consisting of

(4 an HVR-HI comprising the sequence NISGTY (SEQ D NO-7);

(i) an HVR-H2 comprising the sequence RIYPSEGY TR (SEQ T NO:8); and

(3t} an HVR-H3 comprising the sequence WVGVGFY AMD (SEQ ID NOS).

43, A polynucieotide encoding an HVR-H1 sequence comprising the sequence
NISGTY (SEQ ID NOT).
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44, A polynucleotide encoding an HVE-H?2 sequence comprising the sequence
RIVPSEGYTR (SEQ ID NO:8).

45. A polynucieotide encoding an HVR-H3 sequence comprising the sequefice
WVGVGEYAMD (SEQ ID NO:9).

46. A polynucleotide encoding an HVR-H]I sequence comprising fhe sequence
NISGTY (SEQ ID NO:7); an HVR-H2 sequence comprising the sequende RIYPSEGY TR
{SEQ ID NO:8); and an HVR-H3 sequence comprising the sequence WVGVGFYAMD (SEQ
D NO:9).

47, A polynuciectide encoding an HVR-L] sequenge comprising the sequence
XXX X XX KoY (SEQ ID NO:83), wherein X is

amino acid except Pro, ¥ is any amino acid except

v amino acid except Asp, X; is any

6, X is any armino acid except Sex,

48. A polynuclectide encoding an HV
X}I}{}X:{X_SX(,X‘JX{;XQYY (SEQ iy NGgB}. W

.1 sequence comprising the sequence

ein X is any amino acid except Asp, Xy is any
amino actd except Pro, X, i any amine aghd except Arg, Xs is any amino acid except Ser and.
sequence WGSFLY (SEQ D NO:2), or (i) an HVR-
1.3 sequence comprising the sequenge HYSSPP (SEQ ID NO:3). or both (1) and (1)

{(iy an HVR-L2 sequence comprising !

49. The polynucleoti
Ksis Thr, X5 18 Ser, Xgis G

of claims 47 or 4%, wherein X is Asn. ¥ s Ala, X is Lys,
'y, Oor any combination thereof.

50. A polynytleotide encoding an HVR-H2 sequence comprising the sequence
REGK KK XoR (SEQ D NO:85), wherein X is any amino acid except Thr and Xgis

any amino acidxcept Asi,

. A polynucleotide encoding an HVR-H1 sequence comprising the sequence
T{SEG D NOTY, an HVR-H? sequence comprising the seqaence

4K KK eXaKeKoR (SEQ ID NOES), wherein X is any amino acid except Thr and X is
ny amino acid except Ast; and an HVR-H3 sequence comprising the sequence

WVGVGFYAMD (SEQ 1D KO:9).

32. The polynucleotide of claims 50 or 51, wherein Xc is Ser, X, is Ghu, X is Tyr, or

Sug

any combination thereof.

-
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53. A polypeptide comprising an HVR-L1 sequence comprising the sequence
NIAKTISGY (SEQ D NO:1).

54. A polypeptide comprising an HVR-L1 sequence comprising the sequepfe
KR KKK KXo XY (SEQ D NO:E3Y, whereins X is any amino acid except

amino acid except Pro, X is any amino acid except Arg, X; is any amino acid/except Ser,

>

sp. K 1S 3Ry

55. A polypeptide comprising an HVR-L1 sequence comprisi
NIAKTISGY (SEQ ID NO:1}), and (i) an HVR-L2 sequence comprising the sequence
WGSFLY (SEQ ID NG:2), or (i1) an HVR-L3 sequence comprisigfg the sequence HYSSPY
{SFEQ ID NO:3), or both (i) and (i1).

the sequence

56. A polypeptide comprising an HVR-L1 sequghee comprising the sequence
KX XXX XXy XgY (SEQ 1D NO:83), wherem X As any amine acid except Asp, X5 is any
amino acid except Pro, X4 is any amino acid excepy/Arg, X; is any amino acid except Ser,
and (i) an HVR-L2 sequence comprising the seglience WGSFLY (SEQ ID WO:2), or {iiy an
HVR-L3 sequence comprising the sequence XY SSPP (SEG ID NO:3), or both (i) and (i),

57. The polypeptide of claims A4 or 56, wherein X, 13 Asn, X1 is Ala, X4 is Lys, Xsis
Thr, X7 15 Ser, Xy 1s Gly, or any combination thereof.
58. The polypeptide ¢f claim 54, 35, 56, or 57, wherein said polypeptide further
comprises one, two, or thred HVR sequences selected from the group consisting of!
(1) an HVR-HI gomprising the sequence NIKDTY (SEQ ID NG:4y;
A2 comprising the sequence RIVPTNGY TR (SEQ ID NQO:5); and

-H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6).

{i) an HVR-F1 comprising the sequence NISGTY (SEQ 1D NO:7y;
(ity an HVR-H2 comprising the sequence RIYPSEGY TR (SEQ 1D NO:8); and
(i1} an HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9).

60, A polypeptide comprising an HVR-H1 sequence comprising the sequence
NISGTY (SEQ ID NOT).



61. A polypeptide comprising an HVR-H2 sequence comprising the sequence
RIYPSEGYTR {SEQ ID NO:8).

62. A polypeptide comprising an HVR-H3 sequence comprising the seque
WYGVGEY AMD (SEQ ID NO:S).

63. A polypeptide comaprising an HVR-H2 sequence comprising the sequence
RHEGGX XK XK KR (SEQ ID NO:85), wheremn X is any amino acig/except Thr and X is

g

any amino acid except Asn.

64. A polypeptide comprising an HVR-H1 sequence cgmprising the sequence
NISGTY (SEQ ID NG.7); an HVR-H2 sequence comprisingthe sequence RIVPSEGYTR
{SEQ ID NO:8): and an HVR-H3 sequence comprising the sequence WVGVGFYAMI» (SEQ
1D NO:5}.

65. A polypeptide comprising an HVR,H1 sequence comprising the sequence
NISGTY (SEQ ID NO:7); an HVR-H2 sequedce comprising the sequence
RIGK KKK XK KeR (SEQ 1D NOB3) fwherein Xs is any amino acid except Thr and X418
any amino acid except Asn: and an HY
WVGVGFYAMD (SEQ ID NC:9).

L-H3 sequence comprising the sequence

66. The polypeptide of claims 63 or 635, wherein X; is Ser, X, is Ghu, X is Tyr, or

any combination thereof.
67. A vectorfomprising the polynucleotide of any one of claims 38-52.

vector of ¢laim 67, wherein the vector is an eXpression vecior,

. & host cell comprising a vector of claim 67 or 68.

. The host cell of claim 69, wherein the host cell is prokarvotic.

. The host cell of claam 69, wherein the hosi cell is eukarvotic.

72. The host cell of claim 71, wherein the host cell is mammalizn.



73. A method of producing the antibody or antibody fragment of any one of claims |

37, said method comprising culraring a host cell that comprises a vector comprising the

polynucleotide of any one of claims 38-52 and recovering said antibody.

74

76

77

subject the antibody or antibody fragment of any one of claifis 1-37, wherein said administering is for

a time and in an amount sufficient to treat or prevent sai

78. The method of claim 77, wherein said ghrmor is a colorectal tumor, a breast cancer, 2 hung

. The method of claim 73, wherein the host cell is prokarvotic.

. The method of claim 73, wherein the host cell is enkaryotic.

o

. The method of claim 75, wherein the host cell is mammahan.

. A method of treating a twmor in & subject, said meffiod comprising administering 1o said

umor i said subject.

cancer, a renal cell carcinoma, a glioma, a gliobjdstoma, or an ovarian cancer.

79. The method of claim 77, furt

additional anti-cancer therapy.

80. The method of clair
another antibody or antibody fFagment. a chemotherapeutic agent, a cytotoxic agent, an anti-
angiogenic agent, an inmuygosuppressive agent, a prodrug, a cytokine, a cytokine antagonist,
eyiotoxic radiotherapy,

growth-inhibitory ag

&1

administered/prior 1o or subscguent to the administration of the aniibody or antibody fragmemnt
o’ o “—

of any ©

. Th

N

of claims 1-37.

T comprising administering (o said subject an

9, wherein said additional anti-cancer therapy comprises

y—t

[F]

method of claim 79, wherein sald additiona] auti-cancer therapy is

82. The method of claim 79, wherein said additicnal anti-cancer therapy is

23 A method of reating an antoimmune disease in & sabject, said method

comprising adrunistering to said subject the antibody or antibody fragment of any one of

g/corticosieroid, an anti-emetic, a cancer vaccine, an analgesic, or a

agministered concurrently with the antibody or antibody fragment of any one of clsims 1-37.

~
]
i




claims 1-37, wherein said administering Is for a time and in an amount sufficient to treat or

prevent said autoimmune discase in said subject.

%4. A method of treating a non-malignant disease involving abnormal activgtion of
HER2 n a subject, said method comprising administering to said subject the antibgdy or
antibody fragment of any one of claims [-37, wherein said administering is for/d time and in

an amount sufficient 10 treat or prevent said non-malipnant disease in said spbiect

85. The method of claim 77, 83, or 84, wherein the subject 154 human.
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CLAIMS

1. An isolated antibody comprising six hypervariable region (HVR) sequences comprising:
(i) HVR-L1 comprising the sequence NIAKTISGY (SEQ ID . NO:1),
(i) HVR-L2 comprising the sequence WGSFLY (SEQ 1D NO:2), and
(i) HVR-L3 comprising the sequence HYSSPP (SEQ ID NO:3); and
(a) further comprising HVR sequences comprising:
(iv) HVR-H1 comprising the sequence NIKDTY (SEQ ID NO:4),
(v} HVR-H2 comprising the sequence RIYPTNGYTR (SEQ ID NO:5), and
{(vi) HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6); or
(b) further comprising HVR sequences comprising:
(iv) HVR-H1 comprising the sequence NISGTY (SEQ 1D NO:7),
(v) HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO:8), and
(vi}) HVR-H3 comprising the sequence WVGVGFYAMD (SEQ 1D NO:9);
wherein said antibody specifically binds human epidermal growth factor receptor 2 (HER2) and
vascular endothelial growth factor (VEGF).

2. The antibody of claim 1, wherein said antibody binds human and murine VEGF with a Kd of
150 nM or stronger and HER2 with a Kd of 7 nM or stronger.

3. The antibody of claim 1, wherein said antibody inhibits VEGF-induced cell proliferation and
proliferation of a HER2 expressing cell relative to a control.

4, The antibody of claim 1, wherein said antibody inhibits VEGF binding to VEGF receptor 2
(VEGFR2).

5. The antibody of claim 1, wherein said antibody binds human and murine VEGF with a Kd of
150 nM or stronger and HER2 with a Kd of 7 nM or stronger, and wherein said antibody inhibits

VEGF-induced cell proliferation and proliferation of a HER2 expressing cell relative to a control.

6. The antibody of claim 2 or 5, wherein said antibody binds human and murine VEGF with a Kd
of 36 nM or stronger and HER2 with a Kd of 1 nM or stronger.

7. An isolated antibody fragment of the antibody of claim 1, wherein said antibody fragment binds
human VEGF with a Kd of 33 nM or stronger and HER2 with a Kd of 0.7 nM or stronger, and wherein said
antibody fragment inhibits VEGF-induced cell proliferation and proliferation of a HER2 expressing cell
relative to a control.
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8. The antibody of any one of claims 1 to 6, wherein said antibody is a monocional antibody or an
igG antibody.

9. An antibody fragment of the antibody of any one of claims 1 to 6 or 8, wherein said antibody
fragment specifically binds HER2 and VEGF.

10. The antibody fragment of claim 9, wherein said antibody fragment is a Fab fragment or a

single chain variable fragment (scFv).

11. The antibody of any one of claims 1 to 6 or 8, or an antibody fragment of any of claims 7, 9 or

10, wherein at least a portion of the framework sequence is a human consensus framework sequence.

12. A polynucleotide encoding the antibody of any one of claims 1 to 6 or 8, or the antibody
fragment of any one of claims 7, 9 or 10.

13. A vector or an expression vector comprising the polynucleotide of claim 12.

14. A host cell comprising a vector of claim 13.

15. A method of producing the antibody of any one of claims 1 to 6 or 8, or the antibody fragment
of any one of claims 7, 9 or 10, said method comprising culturing a host cell that comprises a vector
comprising the polynucleotide of claim 12 and recovering said antibody or antibody fragment.

16. An antibody of any one of claims 1 to 6 or 8, or an antibody fragment of any one of claims 7,

9 or 10 for use in the treatment or prevention of a tumor.

17. The antibody for use according to claim 16, wherein said tumor is a colorectal tumor, a breast

cancer, a lung cancer, a renal celi carcinoma, a glioma, a glioblastoma, or an ovarian cancer.

18. The antibody for use according to claim 16, further comprising an additional anti-cancer
therapeutic.

19. The antibody for use according to claim 18, wherein said additional anti-cancer therapeutic
comprises another antibody or antibody fragment, a chemotherapeutic agent, a cytotoxic agent, an
anti-angiogenic agent, an immunosuppressive agent, a prodrug, a cytokine, a cytokine antagonist,
cytotoxic radiotherapy, a corticosteroid, an anti-emetic, a cancer vaccine, an analgesic, or a growth-

inhibitory agent.
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20. The antibody for use according to claim 18, wherein said additional anti-cancer therapeutic is

to be administered prior to or subsequent to the administration of the said antibody or antibody fragment.

21. The antibody for use according to claim 18, wherein said additional anti-cancer therapeutic is

to be administered concurrently with said antibody or antibody fragment.

22. An antibody of any one of claims 1 to 6 or 8, or an antibody fragment of any one of claims 7,

9 or 10 for use in the treatment or prevention of an autoimmune disease in a subject.
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