
Summary of the Invention 

In one aspect, there is provided an isolated antibody comoi 'isina six hvoervariable 

reaion (HVR) seauences comprisina: 

(0 HVR-L1 comprisina the sequence NIAKTISGY i fSEQID NO:1). 

(ii) HVR-L2 comprisina the seauence WGSFLY (S EQ ID NO:2). and 

(iii) HVR-L3 comprisina the seauence HYSSPP (S ;EQIDNO:3):and 

(a) further comprising HVR segi uences comprisina: 

(iv) HVR-H1 comprise q the sequence NIKDTY (S EQ ID NO:4), 

(v) HVR-H2 comprisinc 1 the sequence RiYPTNGY' TR (SEQ ID NO:5). and 

(vi) HVR-H3 comprisin' a the seauence WGGDGF^ ''AMD (SEQ ID NO:6); or 

(b) further comprisina HVR segi uences comprisina: 

(iv) HVR-H1 comprisin a the seauence NISGTY (S EQ ID NO:7), 

(v) HVR-H2 comprisina the seauence RiYPSEGYTR (SEQ SD NO:8). and 

(vi) HVR-H3 comprisin' a the seauence WVGVGFY AMD (SEQ ID NO:9); 

wherein said antibody specificaiiv binds human epidermal growth factor receptor 2 

(HER2) and vascular endothelial growth factor (VEGF). 

Also disclosed isThe present invention-sfevktes an isolated antibody comprising a 

hypervariable region (HVR) LI 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 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 

embodimeafeexample. 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 W'GGDGF YAMD (SEQ ID NO:6). In another ©mbodimeat-example. the antibody 

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

the sequence NISGTY (SEQ ID NO:7); (ii) HVR-H2 comprising the sequence 

RIYPSEGYTR (SEQ ID NO:8); and (iii) HVR-H3 comprising the sequence 

WVGVGFYAMD (SEQ ID NO:9). 



Also disclosed isiii another aspect, the invention features an isolated antibody 

comprising an HVR-L1 sequence comprising the sequence Xjl X^XsX^XgXgY (SEQ ID 

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

proline, X4 is any amino acid except arginine, and X5 is any amino acid except serine, where 

the antibody specifically binds HER2 and VEGF. In one embodimentexample, an antibody 

comprising the sequence XSIX3X4X5X6X7X8X9Y (SEQ ID NO: 83) has an asparagine at X], 

an alanine at X3, a lysine at X4, a threonine at X5, a serine at X7, and/or a glycine at X8, or any 

combination thereof. In various embodimentsexamples of this aspect of the inventionthe 

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

10 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 bH 1-44 or bHl-81 (SEQ ID NO: 1). In additional 

greater than 1 are residues that are preferably maintained as the same residue found in the 

same position of the HVR-L1 of bHl-44 or bHl-81 (SEQ ID NO: 1). In one 

embed-iinentexample. the antibody comprises an HVR-H2 sequence comprising the sequence 

RX2X3X4X5X6X7X8X9R (SEQ ID NO: 84). In one emkedirosntexample. 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 embodimentexample. the 

antibody further comprises, one, two, or three HVR sequences selected from (i) HVR-H1 

20 comprising the sequence NIKDTY (SEQ ID NO:4); (ii) HVR-H2 comprising the sequence 

RIYPTNGYTR (SEQ ED NO:5); and (iii) HVR-H3 comprising the sequence 

WGGDGFYAMD (SEQ ID NO:6). In another embodimoatexample, the antibody further 

comprises, one, two, or three HVR sequences selected from (i) HVR-II1 comprising the 

sequence 

.es, any of the HVR-L1 residues shown in Table 14 to have AAG values 
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NISGTY (SEQ ID N0:7); (ii) HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID 

NO:8); and (iii) HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9). 

Also disclosed isln another aspect, the invention features an isolated antibody 

comprising an HVR-H2 sequence comprising the sequence RX2X3X4X5X6X7X8X9R (SEQ ID 

NO: 85), wherein X5 is any amino acid except threonine and X6 is any amino acid except 

asparagine and where the antibody specifically binds HER2 and VEGF. In another 

embodimentexample. an antibody comprising the sequence RX2X3 X4X5X6X7X8X9R (SEQ ID 

NO: 84) has a tyrosine at X8. In one embodimentexample. an antibody comprising the 

sequence RX2X3X4X5X6X7X8X9R (SEQ ID NO: 84) has a serine at X5 and/or a glutamic acid 

at X6. hi another embodimentexample of this aspect, 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 3D NO: 3). In any of the 

embodkaeateexamples 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 

embodiment-example, 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 embodimentsexamples of this 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 bHl-

44 or bHl-81 (SEQ ID NOS: 8 and 5, respectively). In additional embodimentsexamples. any 

of the PIVR-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 bHl-44 or bHl~81 (SEQ ID NOS: 8 and 5, respectively). 

In particular embodimentsexamples. the antibody comprises an HVR-L1 sequence 

comprising NIAKTISGY (SEQ ID NO:l); 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 RIYPSEGYTR (SEQ ID NO:8); and/or an HVR-H3 sequence 

comprising WVGVGFYAMD (SEQ ID NO:9). ' 
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In a further particular embodimentexample the isolated antibody comprises HVR-L1, 

HVR-L2, HVR-L3, HVR-H1, HVR-H2, and HVR-H3, wherein each, in order, comprises the 

sequence NIAKTISGY (SEQ ID NO:l); WGSFLY (SEQ ID NO:2); HYSSPP (SEQ ID 

NO:3); NIKDTY (SEQ ED NO:4); RIYPTNGYTR (SEQ ID NG:5); and WGGDGFYAMD 

(SEQ ID NO:6) and specifically binds HER2 and VEGF. In another particular 

embodimentexample, the antibody comprises HVR-L1, HVR-L2, HVR-L3, HVR-H1, HVR-

H2, and HVR-H3, wherein each, in order, comprises the sequence NIAKTISGY (SEQ ID 

NO:l); 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 

10 binds HER2 and VEGF. 

In various emkedimentGexamples of any of the aspects described herein, the antibody 

binds human and murine VEGF with a Kd of 150 n.M or stronger and HER2 with a Kd of 7 

nM or stronger. In additional embodimentsexamples. the antibody inhibits VEGF-induced 

cell proliferation and proliferation of a FIER2 expressing cell relative to a control. In a 

particular embodimentexample, the antibody binds human and murine VEGF with a Kd of 36 

nM or stronger and ITER2 with a Kd of 1 nM or stronger. In an additional 

embodiment example.. the antibody inhibits VEGF binding to VEGFR2. 

Also disclosed isln another aspect, the invention features an isolated antibody that 

binds human and murine VEGF with a Kd of 150 nM or stronger and HER2 with a Kd of 7 

20 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 embodimentexample., 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 antibody as 

defined herein, 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 ceil proliferation and proliferation of a HER2 expressing cell relative to 

a control-

Also disclosed isln vet anefeep-aspect the Invention provides an isolated antibody 

30 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 embedimeii-fexample. 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 embodimentexample. the fragment is a Fab 

fragment or a single chain variable fragment (scFv). 

4 



In any of the above-described aspectsexamples. the antibody may be a monoclonal 

antibody. In another embodimentexample of all the above aspects, the antibody may be an 

IgG antibody. In additional emboli en t s e x a m p 1 e s 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 isln another aspect, the invention features a fragment of an antibody 

any of the antibodies described herein. One embodimentexample of an antibody fragment is a 

fragment comprising a HVR-LI sequence comprising the sequence NIAKTISGY (SEQ ID 

NO: 1) that specifically binds HER2 and VEGF. In another embodimentexample. the 

antibody fragment further 



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 embodimentexample, 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 (iii) 

HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID NO:6). In an additional 

embodimentexample, the antibody fragment further comprises, one, two, or three HVR. 

sequences selected from (i) HVR-HI comprising the sequence NISGTY (SEQ ID NO:7); (ii) 

HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO: 8); and (iii) HVR-H3 

10 comprising the sequence WVGVGFYAMD (SEQ ID NG:9). In particular 

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

NIAKTISGY (SEQ ID NO:l); 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) or 

comprises an I-IVR-L1 sequence comprising NIAKTISGY (SEQ ID NO:l); 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 an HVR-II3 sequence comprising 

20 WVGVGFYAMD (SEQ ID NO:9). In one embodimentexampie, the fragment is a Fab 

fragment or a single chain variable fragment (scFv). In additional embodimentsexamples of 

all the above aspects, at least a portion of the framework sequence of the antibody may be a 

human consensus framework sequence. 

n vet another aspect, there is provided a polynucleotide encoding the antibody as 

defined her ein, c ir the antiboc Iv fragment as de' fined herein. 

In \ 'et an lother asoec t. there is provide* i a vector or an expre ssion vector comi prising 

the polvnuc leotic ie as definec i herein. 

lUi 'et ar lother asoec t. there is provides d a host cell comprisir to a vector as def ined 

5 



Also disclosed arefa-for-ther aspects, the inventi-oir-feat-iires polynucleotides encoding 

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

polynucleotide.' In particular embedimentsexamplcs. the encoded antibody comprises an 

HVR-L1 sequence comprising NIAKTISGY (SEQ ID NO:l). 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 aspect, 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-HI comprising NISGTY (SEQ ID NO:7); 

an HVR-H2 comprising RIYPSEGYTR (SEQ ID NO:8); and/or an HVR-H3 sequence 

comprising WVGVGFYAMD (SEQ ID NO:9). 

In addivieftal-aspeets of the mventionsome examples, the polynucleotide encodes an 

HVR-HI sequence comprising the sequence of NISGTY (SEQ ID NO: 7), an HVR-H2 

comprising the 



sequence of RIYPSEGYTR (SEQ ID NO: 8), or an HVR-H3 comprising the sequence of 

WVGVGFYAMD (SEQ ID NO: 9), or any combination thereof. 

Also disclosed isln other aspects, the invention feateFes an isolated polynucleotide 

encoding an HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ ID NO:l) and, 

optionally, the polynucleotide further encodes one, two, or three HVR sequences selected 

from (i) an HVR-HI 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-Ll 

10 sequence comprising the sequence NIAKTISGY (SEQ ID NO:l); and (i) an HVR-L2 

sequence comprising the sequence WGSFLY (SEQ ED NO:2) or (ii) an HVR-L3 sequence 

comprising the sequence HYSSPP (SEQ ID NO:3), or both, and, optionally, the 

polynucleotide further encodes one, two, or three HVR sequences selected from (i) an HVR-

HI comprising the sequence NIKDTY (SEQ ID NO:4); (ii) an HVR-H2 comprising the 

sequence RIYPTNGYTR (SEQ ED NO:5); and (iii) an HVR-H3 comprising the sequence 

WGGDGFYAMD (SEQ ED NO:6). 

Also disclosed isln a further aspect, the invention fcatums an isolated polynucleotide 

encoding an HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ ID NO: 1); an 

HVR-HI comprising the sequence NISGTY (SEQ ID NO:7); an HVR-H2 comprising the 

20 sequence RIYPSEGYTR (SEQ ID NO:8); and an HVR-H3 comprising the sequence 

WVGVGFYAMD (SEQ ID NO:9). Also disclosed isfe-Yefc-anether aspect, the inventies-

features an isolated polynucleotide encoding an HVR-Ll sequence comprising the sequence 

NIAKTISGY (SEQ ID NO:l); an HVR-L2 sequence comprising the sequence WGSFLY 

(SEQ ID NO:2); an HVR-L3 sequence comprising the sequence HYSSPP (SEQ ED NO:3); an 

HVR-HI comprising the sequence NISGTY (SEQ ED 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 is£B-^£bepas&eeiiMfefi-*Byen.tion features an isolated polynucleotide 

encoding an HVR-HI sequence comprising the sequence NISGTY (SEQ ID NO:7), an 

30 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 isfe-

a-iiethsr aspect, the invention features an isolated polynucleotide encoding an polypeptide 

comprising an HVR-HI 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 embodimentexample of the inventionpresent disclosure, the isolated 

polynucleotide encodes an HVR-Ll sequence comprising the sequence X]I 

X3X4X5X6X7X8X9Y (SEQ ID NO: 83), 
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wherein Xi is any amino acid except aspartic acid, X3 is any amino acid except proline, X4 is 

any amino acid except arginine, and X5 is any amino acid except serine. In another 

embodimentexample of the invention, the polynucleotide encodes an HVR-Ll sequence 

comprising the sequence X]I X3X4X5X6X7X8X9Y (SEQ ED NO: 83), wherein X; is any amino 

acid except Asp, X3 is any amino acid except proline, X4 is any amino acid except arginine, 

and X5 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 HYSSPP 

(SEQ ED NO: 3). In additional embodimentsexamples of this aspect of the invention, the 

polynucleotide encodes an antibody comprising the sequence X]I X3X4X5X6X7X8X9Y (SEQ 

ED NO: 83) that has an asparagine at Xi, an alanine at X3> a lysine at X4. a threonine at X5i a 

serine at X7. and/or a glycine at X8i or any combination thereof. In various 

embodimentsexamples-ef this aspect of the invention, any of the HVR-Ll 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-Ll of bHl-44 or bHl-

81 (SEQ ID NO: 1). In additional embodimentsexamples, any of the HVR-Ll 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-Ll of bHl -44 or bHl -

81 (SEQ ID NO: 1). 

In an additional embodimentexample of the invention., the polynucleotide encodes an 

HVR-H2 sequence comprising the sequence RX2X3X4X5X6X7X8X9R (SEQ ID NO: 85), 

wherein X5 is any amino acid except threonine and X6 is any amino acid except asparagine. 

In another aspectexample. the Hwefttienpresent disclosure provides a polynucleotide encoding 

an HVR-HI sequence comprising the sequence NISGTY (SEQ ID NO: 7); an HVR-H2 

sequence comprising the sequence RX2X3X4X5X6X7X8X9R (SEQ ID NO: 85), wherein 

wherein X5 is any amino acid except threonine and X6 is any amino acid except asparagine; 

and an ITVR-H3 sequence comprising the sequence WVGVGFYAMD (SEQ ID NO: 9). In 

an additional embodimentsexamples of the invention, the polynucleotide encodes an FIVR-H2 

sequence comprising the sequence RX2X3X4X5X6X7X8X9R (SEQ ID NO: 84) that has a serine 

at X5, a glutamic acid at X6, and/or a tyrosine at X8, or any combination thereof. In various 

embodimentsexamples of this 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 bHl-44 or bHl-

81 (SEQ ID NOS: 8 and 5, respectively). In additional embodimentsexamples, 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 bHl-

44 or bHl-81 (SEQ ID NOS: 8 and 5, respectively). 

Also disclosed isl-n-fert-he-r-as;pects; the invention features an isolated polypeptide 

comprising an HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ IDNO:l) or 

an isolated 
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polypeptide comprising an HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ 

ID NO:l); 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 isfo-

another aspect, the invention provides a polypeptide comprising an HVR-Ll sequence 

comprising the sequence XiDC^XsX^XyXgXgY (SEQ ID NO: 83), wherein X] is any amino 

acid except aspartic acid, X3 is any amino acid except proline, X4 is any amino acid except 

arginine, and X5 is any amino acid except serine. In another embodimentexample of this 

the polypeptide comprises the HVR-Ll sequence Xjl XSXIXJX^XSXQY (SEQ ID 

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

10 proline, X4 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 embodimentsexamples of any of the above aspects that 

comprise a polypeptide that comprises the sequence XiDC3X4X5X6X7X8X9Y (SEQ ID NO: 

83), there is an asparagine at Xh an alanine at X3i a lysine at X4> a threonine at X5. a serine at 

X7> and/or a glycine at X8i or any combination thereof. In various embodimentsexamples-ef-

thic aspect of the invention, any of the HVR-Ll 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-Ll of bHl-44 or btll-81 (SEQ ID NO: 1). In 

20 additional embodimentGexamples, any of the HVR-Ll 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-Ll of bHl-44 or bHl~81 (SEQ ID NO: 1). 

The inventionpresent disclosure also provides a polypeptide comprising an HVR-H2 

sequence comprising the sequence RX2X3X4X5X6X7X8X9R (SEQ ID NO: 85), wherein X5 is 

any amino acid except threonine and X6 is any amino acid except asparagine. Also disclosed 

isln another aspect of the invention the polypeptide that comprises the HVR-H2 sequence 

RX2X3X4X5X6X7XSX9R (SEQ ID NO: 85), wherein X5 is any amino acid except threonine 

and X6 is any amino acid except asparagine, a HVR-HI sequence comprising the sequence 

NISGTY (SEQ ID NO: 7), and an HVR-H3 sequence comprising the sequence 

30 WVGVGFYAMD (SEQ ID NO: 9). In different eyakedimeflisexamples-ef the abeve-aspeete. 

the polypeptide comprising the HVR-H2 sequence comprising the sequence RX2X3 

X^XgXyXgXgR (SEQ ID NO: 84) has a serine at X5, a glutamic acid at-X6, and/or a tyrosine 

at X8( or any combination thereof. In various embodimentGexamples of this aspect of the 

inventionpresent 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 bHl-44 or bHl-81 (SEQ ID NOS: 8 and 

5, respectively). In additional embodimentGexamples, any of the HVR-H2 residues shown in 
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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 bHl-44 or bHl-81 (SEQ ID NOS: 

8 and 5, respectively). 

The iBventionpresent disclosure also provides a polypeptide comprising one, two, or 

three of an HVR-HI sequence comprising the sequence NISGTY (SEQ ID NO: 7), a HVR-

H2 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 

10 one, two, or three of an HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ ID 

NO:l); 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 aspectsexamples, the isolated polypeptide may further comprise 

one, two, or three of an HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ ID 

NO:l); an HVR-L2 sequence comprising the sequence WGSFLY (SEQ 3D NO:2); and/or an 

HVR-L3 sequence comprising the sequence HYSSPP (SEQ ID NO:3), or any combination 

thereof. 

In any of the above aspectsexamples, the isolated polypeptide may further comprise 

20 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 FIVR-H3 comprising the sequence 

WGGDGFYAMD (SEQ ID NO:6), or any combination thereof. 

In any of the above espeeteexamples, the isolated polypeptide may further comprise 

one, two, or three HVR sequences selected from an HVR-HI 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 inventionpresent disclosure features features an 

isolated polypeptide comprising an HVR-Ll sequence comprising the sequence NIAKTISGY 

30 (SEQ ID NO:l) 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 FIVR sequences selected from (i) an HVR-HI 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 kiventionpresent disclosure features features an 

isolated polypeptide comprising an HVR-Ll sequence comprising the sequence NIAKTISGY 

(SEQ ID NO:l) 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-HI comprising the sequence NIKDTY (SEQ 

ID NO:4); (ii) 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 isln further aspect:;, the invention features an isolated polypeptide 

comprising an ITVR-H1 sequence comprising the sequence NISGTY (SEQ ID NO:7), an 

isolated polypeptide comprising an HVR-I-I2 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 isfa-

yet a further aspect, the invention features an isolated polypeptide comprising an HVR-HI 

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 embodimentexample. the inventionpresent disclosure provides a vector 

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

another a-sfogeiexample, the tHveat-ienpresent disclosure features a host cell comprising any of 

the vectors of the inventionpresent disclosure. In one embedimentexample. the host cell is 

prokaryotic. In another embodimentexample. 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 polynucleotide 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 embodimentsexamples. the polynucleotide encodes an 

HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ ID NO: 1) and, optionally, 

the polynucleotide further encodes an HVR-HI 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-Ll sequence comprising the 

sequence NIAKTISGY (SEQ ID NO:l); 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 polynucleotide further encodes an HVR-HI 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 

embodimentexample, the polynucleotide encodes an FTVR-L1 sequence comprising the 

sequence NIAKTISGY (SEQ ID NO:l); an HVR-HI comprising the sequence NISGTY 

(SEQ ID N'0:7); 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 

embodiment-example. the polynucleotide 



encodes an HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ ID NO:l); 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 embodimentsexamples. the polynucleotide encodes an HVR-HI 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 embodimentexample. the polynucleotide 

encodes a polypeptide comprising an HVR-HI 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 embodimentexample. the host cell is prokaryotic and in another 

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 treatment or prevention of an autoimmune disease 

in a subject-

Also disclosed isln a further aspect, 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 embodimentexample. 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 embodimentexample. the antibody comprises 

an HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ ID NO: 1} and specifically 

binds HER2 and VEGF. According to one embodimentexample. the antibody further 

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 embodimentexample, the antibody comprises, one, two, or three HVR 

sequences selected from (i) HVR-HI comprising the sequence NIKDTY (SEQ ID NG: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 

, the antibody comprises, one, two, or three HVR sequences selected 

from (i) HVR-HI comprising the sequence NISGTY (SEQ ID NO:7); (ii) 

:, the host cell is eukaryotic, such as a mammalian cell. 
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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-Ll sequence comprising 

NIAKTISGY (SEQ ID NO:l); 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. In 
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another embodimentexample, the antibody comprises an HVR-Ll sequence comprising 

NIAKTISGY (SEQ ID NO:l); 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 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 embodimentexample. the additional anti-cancer 

therapy comprises another antibody, a chemotherapeutic agent, a cytotoxic agent, an anti-

10 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. 

administered prior to or subsequent to the administration of an antibody. In a further 

embodimentexample. the additional anti-cancer therapy is administered concurrently with an 

antibody. 

Also disclosed isln a further aspect, the invention features 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 

20 an amount sufficient to treat or prevent the autoimmune disease in the subject. In one 

NIAKTISGY (SEQ ED NO:l) and specifically binds HER2 and VEGF. According to one 

embodimentexample. the antibody 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 embodimentexample, the antibody 

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 ID NO:5); and (iii) HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID 

NO:6). In an additional embodimentexample. the antibody comprises, one, two, or three 

30 HVR sequences selected from (i) HVR-HI comprising the sequence NISGTY (SEQ ID 

NO:7); (ii) HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ED NO:8); and (iii). 

HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9). In particular 

embodimentsexamples, the antibody comprises an HVR-Ll sequence comprising 

NIAKTISGY (SEQ ID NO:l); 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-Ll sequence 

In an additional :, the additional anti-cancer therapy is 

the antibody comprises an HVR-Ll sequence comprising the sequence 
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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-PI2 sequence comprising RIYPSEGYTR 

(SEQ ID NO:8); and an HVR-H3 sequence comprising WVGVGFYAMD (SEQ ID NO:9) 

and specifically binds HER2 and VEGF. 

.jsfe-y^t-a-nother aspect, the invention features a method of treating a 

non-malignant disease involving abnormal activation of HER2 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-

10 malignant disease in the subject. In one ©mbodimentexampie, the antibody comprises an 

HVR-Ll sequence comprising the sequence NIAKTISGY (SEQ ID NO: 1) and specifically 

binds HER2 and VEGF. According to one embodimentexample. the antibody 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 

embodimentexample. the antibody further comprises, one, two, or three HVR sequences 

selected from (i) HVR-HI comprising the sequence NIKDTY (SEQ ED 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 embodimentexample. the 

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

20 the sequence NISGTY (SEQ ID NO:7); (ii) HVR-H2 comprising the sequence 

RIYPSEGYTR (SEQ ID NO:8); and (iii) HVR-H3 comprising the sequence 

WVGVGFYAMD (SEQ ID NO:9). In particular embodknentsexampjes, the antibody 

comprises an HVR-Ll 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 ED NO:6) and specifically binds HER2 and VEGF or the antibody 

comprises an HVR-Ll sequence comprising NIAKTISGY (SEQ ID NO:l); an HVR-L2 

sequence comprising WGSFLY (SEQ ID NO:2); an HVR-L3 sequence comprising HYSSPP 

30 (SEQ ID NO:3); an HVR-HI sequence comprising NISGTY (SEQ ID NO:7); an HVR-H2 

sequence comprising RIYPSEGYTR (SEQ ID NG:8); and an HVR-H3 sequence comprising 

WVGVGFYAMD (SEQ ID NO:9) and specifically binds HER2 and VEGF. 

Also disclosed isAdditional aspects of the invention, feature 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 

embodirne&texanipie of these uses, the antibody comprises an HVR-Ll sequence comprising 

the sequence NIAKTISGY (SEQ ID NO: 1) and specifically binds HER2 and VEGF. 

According to one embodimentexample. the antibody further 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 

embodimentexample. the antibody 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 ID NO:5); and (iii) HVR-H3 comprising the 

10 sequence WGGDGFYAMD (SEQ ID NO:6). In an additional embodimentexample. the 

antibody comprises, one, two, or three HVR sequences selected from (i) HVR-HI comprising 

the sequence NISGTY (SEQ ID NO:7); (ii) 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-Ll sequence comprising NIAKTISGY (SEQ ID NO:l); 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-I-I2 

sequence comprising RIYPTNGYTR (SEQ 3D NO:5); and an HVR-H3 sequence comprising 

WGGDGFYAMD (SEQ ID NO:6) and specifically binds HER2 and VEGF or the antibody 

20 comprises an HVR-Ll sequence comprising NIAKTISGY (SEQ ID NO:l); an HVR-L2 

sequence comprising WGSFLY (SEQ ID NO:2); an HVR-L3 sequence comprising HYSSPP 

(SEQ ID NO:3); an HVR-I-Il sequence comprising NISGTY (SEQ ID NO:7); an HVR-H2 

sequence comprising RIYPSEGYTR (SEQ 3D NO:8); and an HVR-H3 sequence comprising 

WVGVGFYAMD (SEQ ID NO:9) and specifically binds HER2 and VEGF. 

In an embodimentexample 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. 

30 

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-FIer2 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 hypervariahie region (HVR) LI sequence/ 

comprising the sequence NIAKTISGY (SEQ ED NO:!), wherein said antibody specifically 

binds human epidermal growth factor receptor 2 (HER2) and vascular endotheliai/growth 

factor (VEGF). / 

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

sequences selected from the group consisting of: / 

(i) HVR-L2 comprising the sequence WGSFLY (SE(/lI) NO:2); and 

(ii) HVR-L3 comprising the sequence HYSSPP {SSQ ID NO:3). 

3. The antibody of claim i. wherein said antibody/further comprises, one, 

two, or three HVR sequences selected from the group consisting of. 

(i) HVR-HI comprising the sequence WlKDTY (SEQ ID NO:4); 

(ii) HVR-H2 comprising the sequent RIYPTNGYTR (SEQ ID NO:5): and 

(iii) HVR.-H3 comprising the sequrace WGGDGFYAMD (SEQ ID NO:&). 

4. The antibody of claim I, wM'ein said antibody farther comprises, one. 

two, or three HVR sequences selected from the group consisting of: 

(i) HVR-H) comprising tlie sequence NISGTY (SEQ ID NO:7); 

(ii) HVR-H2 conwKsing the sequence RIYPSEGYTR {SEQ ID NO:8); and 

(iii) HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9). 

5. The antibody of claim I, 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. 

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

proliferation and proliferation of a HER2 expressing celi relative to a control. 

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

tffceptor 2 (VEGFR2). 

8. An isolated antibody, 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 ceQ 

relative to a control. / 

9. The antibody of claim 8, wherein said antibody binds human and. munne/VEGF 

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

10. An isolated antibody fragment, wherein said antibody fragmer/binds human 

VEGF with a Kd of 58 nM or stronger and HER2 with a Kd of 6 nM or iftronger, and wherein 

said antibody fragment inhibits VEGF-induced ceil proliferation andproliferation of a HER2 

expressing cell relative to a control. / 

11. The antibody fragment of claim ] 0, wherein sai/antibody fragment binds human 

and murine VEGF with a Kd of 33 nM or stronger and H2R2 with a Kd of 0.7 nM or 

stronger. / 

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

fragment. / 

13. An isolated antibody, whenftri said antibody comprises HVR-Ll, HVR-L2. 

HVR.-L3, HVR-HI, HVR-H2, and H#R-H3, wherein each. in. order, comprises the sequence 

of SEQ IDNO:l, 2. 3, 4, 5, and 6And wherein said antibody specifically binds HER2 and 

VEGF. / 

14. An. isolated antibody, wherein said antibody comprises HVR-LL HVR-L2. 

HVR-L3. HVR-HI. WvK-U.2, and HVR-H3, wherein each, in order, comprises the sequence 

of SEQ IDNO:l, 2/3, 7. 8, and 9, and wherein said, antibody specifically binds HER2 and 

VEGF, / 

1 y. An isolated antibody comprising an HVR LI sequence comprising the sequence 

X^IX^X^X^XiX^Y (SEQ ID NO.83), wherein X-, is any amino acid except Asp, Xj is any 

ammo acid except Pro, X4 is any amino acid except Arg, X5 is any amino acid except Ser, and 

wnerein said antibody specifically binds HER2 and VEGF. 

16. The- isolated antibody of claim 15, wherein X-, is Asn, X? is Ala, X* is Lys, Xus 

Thr, or any combination thereof. 
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17. The isolated antibody of claim 15 or 16, wherein Xs is Thr. X- is Ser, and Xg is / 

Gly. / 

18. The isolated antibody of any one of claims 15-17, wherein said antibod\/further 

comprises one or two HVR sequences selected from the group consisting of: / 

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

(ii) HVR-L3 comprising the sequence HYSSPP (SEQ iD NO:3). 

19. The isolated antibody of any one of claims 15-17, whereinsaid antibody further 

comprises one. two, or three HVR. sequences selected from the grocp consisting of: 

(i) HVR-HI comprising the sequence NIKDTY/fsEQ ID N0:4); 

(ii) BVR-H2 comprising the sequence RIYEoJGYTR (SEQ ID NO:5); and 

(iii) HVR.-H3 comprising fee sequence WGGDGFYAMD (SEQ ID NO.6). 

20. The isolated antibody of any one of claims 15-17. wherein said antibody further 

comprises one. two, or three HVR. sequences selected from the group consisting of; 

(i) HVR-HI comprising the sequence NISGTY (SEQ ID NO;7); 

(ii) HVR-H2 comprising sequence RIYPSEGYTR (SEQ ID NO;8); and 

(iii) HVR-H3 compnsk^ the sequence WVGVGFYAMD (SEQ iD NO;9). 

21. The isolated anfcibodVof any one of claims 15-1.7, 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. / 

22. The isolated antibody of any one of claims 15-17. wherein sad antibody inhibits 

VEGF-induced ceH/proliferation and proliferation of aHER2 expressing cell relative to a 

control. / 

23< The isolated antibody of any one of claims 15-17, wherein said antibody inhibits 

VEGF/mding to VEGFR2. 

/ 24. The isolated antibody of any one of claims 15-17. wherein said antibody further 

comprises an HVR H2 sequence comprising the sequence lOLX-,X^X5X{XyXSXUR (SEQ ID 

NO:84), and wherein said antibody specifically binds HER2 and VEGF. 
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25. An isolated antibody comprising an HVR-H2 sequence comprising the sequenc/ 

(SEQ ID NO;85), whereinXs is any amino acid except Thr and 3Qi$ 

any amino acid except Asm and wherein said antibody specifically binds HER2 and VEGF. 

26. The isolated antibody of ciaim 25, wherein X<. is Ser, X6 is Giu. or M, is Ser and 

X(, is Giu. / 

27. 'Die isolated antibody of claim 25 or 26, wherein Xs is Tyr/ 

28. The isolated antibody of any one of claims 25-27, wherein said antibody further 

comprises one or two HVR sequences selected from the group ̂consisting of: 

(i) HVR-HI comprising the sequence NISGTY (SEQ ID NG:7); 

(ii) HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9). 

29. The isolated antibody of any one of claims 25-27. wherein said antibody further 

comprises one, two, or three HVR sequences selected from the group consisting of: 

(i) HVR-Ll comprising the sequence NIAKTISGY (SEQ ID NQ: I); 

(ii) BVR-L2 comprising tife sequence WGSFLY (SEQ ID NO:2); 

(iii) ITVR-L3 comprisj*% the sequence HYSSPP (SEQ ID NO:3). 

30. The isolated antibody of any one of claims 25-27, wherein said antibody binds 

human and murine VEGF wit# a Kd of 150 nM or stronger and HER2 with, a Kd of 7 nM or 

stronger. / 

31. The isolated antibody of any one of claims 25-27, wherein said antibody inhibiis 

VEGF-induced cdf 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 antibody inhibits 

VEGE^inding IO VEGFR2. 

/ 33. The antibody of any one of claims i -9 or 13-32. wherein said antibody is a 

monoclonal antibody. 

34. The antibody of any one of claims 1-9 or 13-32., wherein said antibody is an IgG 

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

fragment specifically binds HER2 and VEGF. / 

36. The fragment o f claim 35, wherein said fragment is a Fab fragment or ^single 

chain variable fragment (scFv). / 

37. The antibody or antibody fragment of any of claims 1 -36, wherein at least a 

portion of the framework sequence is a human consensus framework sequence. 

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

37- / 

39. A polynucleotide encoding an HVR-Ll sequence comprising the sequence 

NIAKTISGY (SEQ ID NO:]). / 

40. A polynucleotide encoding an HVRwJ sequence comprising the sequence 

NIAKTISGY (SEQ E> NO:l}, and (i) an HVR-L2 sequence comprising the sequence 

WGSFLY (SEQ ID NO:2), or (ii) an HVR^L.3 sequence comprising the sequence HYSSPP 

(SEQ ID NO:3), or both (I) and (Ii). / 

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

encodes one, two, or three M sequences selected from the group consisting of: 

(i) an HVR-HI contfprising the sequence NIKDTY (SEQ ID NO:4); 

(ii) an HVR-Hz/omprismg the sequence RIYPTNGYTR (SEQ ID NO:5); and 

(iii) an HVR^HB comprising the sequence "WGGDGFYAMD (SEQ ID NO:6). 

42. The polynucleotide of claim 39 or 40. wherein said polynucleotide further 

encodes one/two, or three HVR sequences selected from the group consisting of: 

{ftan HVR-HI comprising the sequence NISGTY (SEQ ID NO:7); 

/[ii) an HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO:8); and 

/ (iii) an HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID NO:9). 

43. A polynucleotide encoding an HVR-HI sequence comprising the sequence 

NISGTY (SEQ ID NO:7). 
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44. A polynucleotide encoding an HVR-H2 sequence comprising the sequence / 

RIYPSEGYTR (SEQ ID NO;8), / 

45. A polynucleotide encoding an HVR-H3 sequence comprising the sequence 

WVGVGFYAMD (SEQ ID NO:9). / 

46. A polynucleotide encoding an HVR-HI sequence comprising tne sequence 

NISGTY (SEQ ID NO:7); an HVR-H2 sequence comprising the sequent RIYPSEGYTR. 

(SEQ ID NO:8); and an HVR-H3 sequence comprising the sequence/WVG VGFY'AMD (SEQ 

ID NO:9). / 

47. A polynucleotide encoding an HVR-Ll sequence comprising the sequence 

XiDC^X.jXsX^XgXoY (SEQ ID NG:83). wherein X( is my amino acid except Asp, X3 is any 

amino acid except Pro, X4 is any amino acid except Am, X5 is any amino acid except Ser. 

48. A polynucleotide encoding an HVRH.,1 sequence comprising the sequence. 

X)IX3X4X5X6X7XgXijY (SEQ ID NG:g3), wherein Xx is any amino acid except Asp, is any 

amino acid except Pro, X4 is any amino ado except Arg, X5 is any amino acid except Ser and., 

(i) as 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 (i) and (ii). 

49. The polynucleotide of claims 47 or 48. wherein X-. is Asm X-v is Ala, Xt is Lys, 

X5 is Thr, X? is Ser, X8 is (My. or any combination thereof. 

50. A polynucleotide encoding an HVR-H2 sequence comprising the sequence 

RXaXjX^XsX^XgXgR (SEQ ID NQ:85), wherein X5 is any amino acid except Thr and X?,is 

any ammo acid/except Asn. 

A polynucieotide encoding an HVR-HI sequence comprising the sequence 

NISGJY (SEQ 'ID NO:7); an RVR-H2 sequence comprising, the sequence 

RX^AjXaX^XfvX^XgX^R (SEQ ID NO:85), wherein. X5 is any amino acid except Thr and X&is 

zmy amino acid except Astu and an HVR-H3 sequence comprising the sequence 

WVGVGFYAMD (SEQ ID NO:9). 

52. The polynucleotide of claims 50 or 51, wherein X? is Ser, X6 is Giu, Xs is Tyr, or 

any combination thereof. 
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53. A polypeptide comprising an. HVR-Ll sequence comprising the sequence / 

NIAKTISGY (SEQ ID NO:l). / 

54. A polypeptide comprising an HVR-Ll sequence comprising the sequence 

(SEQ ID NO: 8 3), wherein is any amino acid except Asp, X-, is any 

amino acid except Pro, X4 is any amino acid except Arg, X5 is any amino acid/except Ser. 

55. A polypeptide comprising an HVR-Ll sequence comprising the sequence 

NIAKTISGY (SEQ ID NO: I), 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 (i) and (ii). / 

56. A polypeptide comprising an HVR-Ll sequence comprising the sequence 

X?lX?XflX5XftX7XnX<iY (SEQ ID NC>:83), wherein Xyk any amino acid except Asp, X, is any 

amino acid except Pro. X4 is any amino acid excem/Arg, X< is any amino acid except Ser, 

and (i) an HVR-L2 sequence comprising the sentience WGSFLY (SEQ ED NO: 2), or (ii) an 

HVR-L3 sequence comprising the sequence IlYSSPP (SEQ ID NO:3), or both (i) and (ii). 

57. The polypeptide of ciaims/>4 or 56, wherein X, is Asn, Xj is Ala, X4 is Lvs, X5 is 

Thr, X7 is Ser, Xg is Gly, or any combination thereof. 

58. The polypeptide of claim 54.55, 56, or 57, wherein said polypeptide further 

comprises one, two, or three HVR sequences selected from the group consisting of: 

(i.) an HVR-HI immprising the sequence NIKDTY (SEQ ID NO:4); 

(ii) an HVR-^2 comprising the sequence RIYPTNGYTR (SEQ ID NQ:5); and 

(iii) an HVR-H3 comprising the sequence WGGDGFYAMD (SEQ ID N();6). 

59. /The polypeptide of claim 54. 55, 56, or 57. wherein said polypeptide further 

comprises one. two, or three HVR sequences selected from the group consisting of: 

/(i) an HVR-HI comprising the sequence NISGTY (SEQ ID NO:7); 

/ (it) an HVR-H2 comprising toe sequence .RIYPSEGYTR (SEQ ID NO:8); and 

/ (iii) an HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ED NO:9). 

60. A polypeptide comprising an HVR-HI sequence comprising the sequence 

NISGTY (SEQ ID NO:7). 
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61. A polypeptide comprising an HVR-H2 sequence comprising the sequence / 

RIYPSEGYTR (SEQ ID NO:8). / 

62. A polypeptide comprising an HVR-H3 sequence composing the sequence 

WVGVGFYAMD (SEQ E)NO:9). / 

63. A polypeptide comprising an HVR-H2 sequence comprising the sequence 

RX2X3X4X5X6X7XgXsR (SEQ ID NO:85), wherein Xs is any amino acid'except Thr and X6is 

any amino acid except Asn. / 

64. A polypeptide comprising an HVR-HI sequence comprising the sequence 

NISGTY (SEQ ID NO.7); an HVR-H2 sequence cotnprisiWme sequence RIYPSEGYTR 

(SEQ ID NO:8); and an HVR-H3 sequence comprising the sequence WVG VGFYAMD (SEQ 

ID NO:9). / 

65. A polypeptide comprising an HVR-HI sequence comprising the sequence 

NISGTY (SEQ ID NO:7); an HVR-H2 sequence comprising the sequence 

RXiX^XiXjX^XtXsX^R (SEQ ID NO:B5Vwhsrein X5 is any amino acid except Thr and Xc,is 

any amino acid except Asn; and an HYK-H3 sequence comprising the sequence 

WVGVGFYAMD (SEQ IP NO:9)./ 

66. The polypeptide of claims 63 or 65, wherein X5 is Ser is Giu, XK is Tyr, or 

any combination thereof. / 

67. A vectoy£ompnsing the polynucleotide of any one of claims 38-52. 

68. Thjz vector of claim 67. wherein the vector is an expression vector. 

6#. A host ceil comprising a vector of claim 67 or 68. 

/ 70. The host cell of claim 69, wherein the host cell is prokaryotic, 

71. The host cell of claim 69, wherein the host cell is eukarvotic. 

72. The host cell of claim 71. wherein the host cell is mammalian. 
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77. A method of treating a tumor in a subject, said met&od comprising administering 10 said 

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

a time arid in an amount sufficient to treat or prevent said/tumor in said subject. 

78. The method of claim 77, wherein said Jumor is a colorectal tumor, a breast cancer, a lung 

cancer, a renal cell carcinoma-, a glioma, a glioblastoma, or ail ovarian cancer. 

79. The method of clam) 77, further comprising administering to said subject an 

additional ami-cancer therapy. / 

80. The method of claim/79, wherein said additional anti-cancer therapy comprises 

another antibody or antibody fragment a cheraotherapeutic agent, a cytotoxic agent, an anti-

angiogenic agent, an immunosuppressive agent, a prodrug, a cytokine, a cytokine antagonist, 

cytotoxic radiotherapy, j/corticosieroid, an anti-emetic, a cancer vaccine, an analgesic, or a 

growth-inhibitory agent. 

81. TM method of claim 19, wherein said additional anti-cancer therapy is 

admimstcrec/pnor to or subsequent to the administration of the antibody or antibody fragment 

of any oms of claims 1-37. 

/ 82. The method of claim. 79, wherem said additional ami-cancer therapy is 

administered concurrently with the antibody or antibody fragment of any one of claims 1-37. 

83. A method of treating an autoimmune disease in a subject, said method 

comprising administering to said subject the antibody or antibody fragment of any one of 
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CLAIMS 

1. An isolated antibody comprising six hypervariable region (HVR) sequences comprising: 
(i) HVR-L1 comprising the sequence NIAKTISGY {SEQ IDNO:1), 

(ii) HVR-L2 comprising the sequence WGSFLY (SEQ ID NO:2), and 

(iii) HVR-L3 comprising the sequence HYSSPP (SEQ !D 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 !D 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 SD NO:7), 

(v) HVR-H2 comprising the sequence RIYPSEGYTR (SEQ ID NO:8), and 

(vi) HVR-H3 comprising the sequence WVGVGFYAMD (SEQ ID 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 ciaim 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 ceil proliferation and proliferation of a HER2 expressing cell relative to a controi. 

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 monoclonal 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). 

10 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. 

20 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 cuituring 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, 
25 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 ceil carcinoma, a glioma, a glioblastoma, or an ovarian cancer. 

30 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 

35 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 ciaim 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. 


