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WHAT IS CLAIMED 

1. An isolated bispecific epidermal growth factor receptor (EGFR)/ hepatocyie growth 

factor receptor (c-Met) antibody, comprising: 

a) 	a first heavy chain (HC1) comprising a HCI constant domain 3 (TIC! '113. 	nd a 

11C1 variable region 1 (Viii); 

h) 	a second heavy chain (HC2) comprising a HC2 constant domain 3 (H 	CH3) and 

a HC2 variable region 2 (VH2); 

c) a first light chain (LC I) comprising a light chain variable regio. 	(VLI); and 

d) a second light chain (LC2) comprising a light chain variable 	on 2 (VL2), 

wherein the VHI and the \ILI pair to form a first antigen 	twang site that 

specifically binds EGFR, the VH2 and the VL2 pair t 	.orm a second antigen- 

binding site that specifically binds c-Met, the HE 1 	mprises at least. one 

substitution in the HC I CH3 and the HC2 comp 	al least one substitution in 

the HC2 CH3, and the substitution in the HC 	H3 and the substitution in the 

IIC2 CH3 occur at different amino acid r 	due positions, when residue 

numbering is according to the Eli hid . 

2. The bispecific antibody of claim 1, 

wherein the antibody inhibits ph .phorylation of extracellular signal-related 

kinases I and 2 (ERK1/2) in NCI 	292, NCI-H1975 or SKMES-1 cell line with an 

IC50  value that is at least Am 	I-fold less, at least about 20-fold less, at least about 

30-fold less, at least about 4 	-fold less, at least about 50-fold less or at least about 60- 

fbid less when compare 	o the IC50  value of inhibition of phosphorylation of ERK1/2 

in NCI-H292,NCEH 	75 or SKMES-1 cell lines with a mixture of a control 

monovalent EGF 	nibody comprising a heavy chain 3 (HC3) and a light chain 3 

(LC3) and a co rot monovalent c-Met antibody comprising a heavy chain 4 (HC4) 

and a light 	gin 4 (LC4), wherein 

the 1 .,3 and the Bei , the LC3 and the LCI, the HC4 and the HC2, and the LC4 

and t 	C2 have identical amino acid sequences, respectively, and 

e phosphorylation of ERK1/2 is meastu-ed in whole cell lysates by sandwich 

imunoassay using an anti-phosphoERKl/2 antibody as a capture antibody and an 

antibody binding to unphosphorylated and phosphorylated ERKI/2 conjugated with an 

electrochemiluminescent compound as a detection antibody. 
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3.  The bispee ific antibody of claims 1 or 2, wherein the antibody inhibits 

phosphorylation of ERK1/2 with an IC50  value of about 2x le M or less, about Ex10-9  

M ox less, or about lx10.10  M or less. 

4.  The bispecific antibody of claim 2 or 3, wherein ERK1 is phosphoryiated at reside 

Thr202 and Tyr204, and ERIC is phosphorylated at residues Thrl g5 and Tyr19 

5.  The bispecific antibody of any of the claims 1-4, 

wherein the antibody inhibits phosphorylation of protein kinase B (-• 	) at  

Ser473 in NC1-H1975 cell line with an 1C50  value that is at least about 	otbld less 

when compared to the 1050  value of inhibition of phosphorylation o 	KT at Ser473 in 

NCI- H1975 cell line with the mixture of control monovalent EC 	antibody 

comprising the HC3 and the LC3 and control monovalent c- 	antibody comprising 

the HC4 and the LC4, wherein 

the HC:3 and the HC1, the 11.C3 and the LCI, the H 	• and the HC2, and the LC4 

and the LC2 have identical amino acid sequences, re 	ectively, and 

phosphorylation of AKT at Ser473 is measur 	in whole cell lysates by sandwich 

immunoassay using an antibody binding to un• 	osphorylated and phosphorylated 

AKT as a capture antibody and an anti-pho. 	o AKT Ser473 antibody conjugated 

with an electrochemiluininescent compo I cias a detection antibody. 

6.  The bispecific antibody of any of the 	aims 1-5, 

wherein the antibody inhibits 	osphorylation of AKT at Thr308 in NCI-H1975 

cell line with an IC50  value thatat least about 100-fold less when compared to the 

IC50  value of inhibition of p' sphorylation of AKT at Thr308 in NCI-H1975 cell line 

with the mixture of the t.,  but monovalent EGFR antibody comprising the HC3 and 

the LC3 and the con tt,  monovalent c-Met antibody comprising the HC4 and the LC4, 

wherein 

the 1-1C3 an 	he NC I, the LC3 and the LC.1 , the HC4 and the HC2, and the LC4 

and the LC.; . ave identical amino acid sequences, respectively, and 

the p 	ohorylation of AKT at Thr308 is measured in whole cell lysates by 

sand 	inununoassay using an antibody binding to unphosphorylated and 

ph 	3norylated AKT as a capture antibody and an anti-phospho AKT Thr308 antibody 

. jugged to an electrochemiluminescent compound as a detection antibody. 

7 The bispecific antibody of claim 5 or 6, wherein the antibody inhibits phosphorylation 

of AK•1' at Ser473 or at Thr308 with an IC50  value of about lx10-9  M or less. 

8. The bispecific antibody of any of the claims 1-7, wherein the HCl, the LC1, the HC2 

and the LC2 comprise the amino acid sequences of SE() ID NOs: 199, 200, 201 and 

181 



WO 2014/081954 
	

PCT/US2013/071288 

202. respectively, optionally having a C-terminal lysine removed from the HC I, the 

H02, or both the 11C1 and the FIC2. 

9.  The bispecific antibody any of the claims 1-8, wherein the bispecific antibody binds 

EGFR having the amino acid sequence shown in SEQ ID NO: 73 at EGFR residue 

K489, 1491, K467 and 5492 and c-Met at residues PEFRDSYPIKYVHAF (SE* . 

NO: 238) and FAQSKPDSAEPMDRSA (SEQ ID NO: 239). 

10.  The bispecific antibody of of any of the claims 1-9, wherein the antibody 	ibits 

growth of NCI-H292 or NCI-H1975 cells with an IC5D  value that is at 	zst about 300- 

fold less, at least about 400-fold less, at least about 500-fold less, a 	east about 600- 

fold less, at least about 700-fold less or at least about 800-fold I.. 	when compared to 

the IC50  value of inhibition of growth of NCI-H292 or NCI 	75 cells with 

cetuximab when NCI-H292 or NO-H1975 cells are grow 	n low attachment 

conditions. 

11.  The bispecific antibody of any of the claims 1-10, 	erein the antibody inhibits 

growth of HGF-expressing SKMES-1 cell tumor 	KID Beige mice with a 

percentage (%) TIC value of at least 500-fold 	ss on day 36 when compared to 

cetuximab, when the bispecific antibody ac c luximab are administered at 20 mglg 

dose. 

12.  The bispecific antibody of any of the 	laims 1-11, wherein the antibody neutralizes 

EGFR and c-Met signaling. 

13.  The bispecific antibody of any 	the claims 1-12, wherein the HCI and the HC2 are 

of IgGI, Ig02, IgG3 or la 	isotype. 

14.  The bispecific antibody 	claim 13, wherein the HCI and the H02 are of IgG1 

isotype. 

15.  The bispecific ant' ouy of claim 13 or 14, wherein the HC1 CH3 comprises at least 

one, two, three .our, five, six, seven or eight substitutions and the 1402 01-13 

comprises a 	cast one, two, three, four, five, six, seven or eight substitutions at residue 

positions 	0, 365, 368, 370, 399, 405, 407 or 409, when residue numbering is 

accor 	g to the EU index. 

16.  Th' 	specific antibody of claim 15, wherein the HC1 C113 comprises at least one, 

o, three or four substitutions and the 1102 CH3 comprises at least one, two, three or 

four substitutions at residue positions 350, 370, 405 or 409. 

182 



WO 2014/081954 
	

PCT/US2013/071288 

17. The bispeeific antibody of claim 16, wherein the IIC1 CH3 comprises at least one 

substitution and the 11C2 CI-I3 comprises at least one substitution at residue positions 

905 or 409. 

18. The bispecitic antibody of claim 17, wherein the NCI C113 comprises a K409R or 

F405L substitution and the 11C2 CI-13 comprises a K409R or F405L substitutio. 

19. The bispecific antibody of claim 18, wherein the NCI CH3 comprises the F,  pL 

substitution and the HC2 C113 comprises the K409R substitution. 

20. The bispecitic antibody any of the claims 1-19, wherein 

a) the VH1 comprises the heavy chain complementarity determi 	g region (UCDR) 

1 (HCDR1), HCDR2 and HCDR3 amino acid sequences of 	Q ID NOs: 210, 

211 and 212, respectively; and 

b) the VLI comprises the light chain con3plementariry d• ermining region (LCDR) I 

(LCDR1.), L.CDR2 and LCDR3 amino acid segues zs of SEQ ID NOs: 213, 214 

and 215, respectively. 

21. The bispecific antibody of claim 20, wherein 

a) the VH2 comprises the HCDR1, the NC 	1  and the IICDR3 amino acid 

sequences of SEQ ID NOs: 216, 217 • 	t. 218, respectively; and 

b) the VL2 comprises the LCDRI, th. 	CDR2 and the LCDR3 amino acid 

sequences of SEQ ID NOs: 219 	20 and 221, respectively. 

22. The bispecitic antibody of claim 	'herein the VHI, the VL1, the VH2 and the VL2 

comprise the amino acid see 	ces of SEQ ID NOs: 189, 190, 193 and 194, 

respectively. 

23. The bispecitic antib.4y of any of the claims 1-7 or 9-18, wherein 

a) VIII compn 	the 11CDRI, the HCDR2, and the HCDR3 amino acid sequences 

of SEQ I 	Os: 222, 223 and 224, respectively; and 

b) VL1 c • iprises the LCDR.1, the LCDR2 and the LCDR3 amino acid sequences of 

SE 	D NOs: 225.226 and 227, respectively. 

24. The 	ecific antibody of claim 23, wherein 

at 	VH2 comprises the 11CDRI, the HCDR2, and the 11CDR3 amino acid sequences 

of SEQ ID NOs: 228, 229 and 230, respectively; and 

b) VL2 comprises the LCDR1, the LCDR2 and the LCDR3 amino acid sequences of 

SEQ ID NOs: 231, 232 and 233, respectively. 
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25.  The bispecific antibody of claim 24, wherein the VIII, the V1,1, the VII2 and the VIL2 

comprise the amino acid sequences of SEQ ID NOs: 191, 192, .195 and 196, 

respectively. 

26.  The bispecific antibody of claim 25, wherein the NCI, the LCI, the HC2 and the L' 

comprise the amino acid sequences of SEQ ID NOs: 234, 235, 236 and 237, 

respectively, and the C-terminal lysine is optionally removed from the He I 	HC2, 

or both the HCl and the HC2. 

27.  The bispecific antibody of claim 22 or 26, further comprising 1, 2, 3, 4 	6, 7, 8, 9, 

10, 11, 12, 13, 14 or 15 conservative amino acid substitutions in the 	CI, the LCI, the 

HC2 or the LC2. 

28.  The bispecific antibody of claim 27, comprising a substitutive 	252Y/S25417T256E 

in the HC1 and/or the HC2, wherein residue numbering is 	cording to the EU index. 

29.  The bispecific antibody of any of the claims 1-29, whethen 	antibody has a 

hiantennary glycan structure with a fucose content o about between 1% to about 15%. 

30.  The bispecific antibody of claim 2, wherein IIC1..Cl,   HC2 and I,C2 are encoded by 

synthetic polynueleotides comprising the sequ ice of SEQ ID NOs: 205, 206, 207 and 

208, respectively. 

31.  An isolated synthetic polynucleotide en .ding the HC1, the HC2, the LC1 or the LC2 

of claim 8 or 26. 

32.  The isolated polynucleotide of c .' 131 comprising the polynucleotide sequence of 

SEQ ID NOs: 205, 206, 207 or 08. 

33.  A vector comprising the po 	ucleotide of claim 31 or 32. 

34.  An isolated host cell co . rising the vector of claim 33. 

35.  A method of product 	the isolated bispecific EGFRIc-Met antibody of claim 8, 

comprising: 

a) 	combining 	isolated monospecific bivalent anti-EGFR antibody comprising two 

heavy c 	ins of SEQ ID NO: 199 and two light chains of SEQ ID NO: 200 and an 

isolal I monospecilic bivalent anti-c-Met antibody comprising two heavy chains 

o . •Q ID NO: 201 and two light chains of SEQ ID NO: 202 in a mixture of 

bout 1:1 molar ratio; 

introducing a reducing agent into the mixture; 

c) incubating the mixture about ninety minutes to about six hours; 

d) removing the reducing agent; and 

e) purifying the bispecific EC/TA-Met antibody that comprises a first heavy chain 

of SEQ ID NO: 199 and a second heavy chain of SEQ ID NO: 201, a first light 
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chain of SEQ ID NO: 200 and a second light chain of SEQ ID NO: 202, wherein 

the first, heavy chain of SEQ ID NO: 199 pairs with the first light chain. of SEQ ID 

NO: 200 to form the first binding domain that specifically binds EGFR, and the 

second heavy chain of SEQ ID NO: 201 pairs with the second light chain of SE 

ID NO: 202 to form the second binding domain that specifically binds c-Met 

36. The method of claim 35, wherein the reducing agent is 2- mercaptoethanolam A e (2- 

MEA). 

37. The method of claim 36, wherein the 2-MEA is present at a coneentrat .. of about 25 

mM to about 75 mM. 

38. The method of claim 37, wherein the incubating step is perfinmed at a temperature of 

about 25°C to about 37°C. 

39. A pharmaceutical composition comprising the bispecific ai a Idy of any of the claims 

1-30 and a pharmaceutically acceptable cattier. 

40. A method of treating a subject having cancer, compn 	rig administering a 

therapeutically effective amount of the bispecific 	'FR/c-Met antibody of claim 2, 8 

or 26 to a patient in need thereof for a time suf 	lent to treat the cancer. 

41. The method of claim 40, wherein the cancer s associated with an EGFR activating 

mutation, an EGFR gene amplification, .• •reased levels of circulating HOF, a c-Met 

activating mutation, a c-Met gene am .. 'cation or a mutant KRAS. 

42. The method of claim 41, wherein t • 	EGER activating mutation is 0719A, (1719X (X 

being any amino acid), L86I X 	being any amino acid), L858R, E746K, L747S, 

E749Q, A750P, A755V, V7. t t, L858P or T790M substitution, deletion of E746- 

A750, deletion of R748-P . 3, insertion of Ala (A) between M766 and A767, insertion 

of Ser, Val and Ala (S 	between 5768 and 1/769, and insertion ofAsn and Se.r 

(NS) between P772 nd H773. 

43. The method of c 	tm 42, wherein the EGER activating mutation is 1.858R, del(E476, 

A750) and/or 	790M substitution. 

44. The meth.. of claim 41, wherein the mutant KRAS has a G12V or Gl2C substitution. 

45. The m 	t od of claim 44. wherein the mutant KRAS has a Ci12V substitution. 

46. The 	ethod of claim 41, wherein the subject is resistant or has acquired resistance to 

atment with erlotinib, gefitinib, afatinib, CO-1686, AZD9192 or cetuximab. 

4 	The method of claim 41, wherein the cancer is an epithelial cell cancer, breast cancer, 

ovarian cancer, lung cancer, non-small cell lung cancer (NSCLC), lung 

adenocarcinoma, small cell lung cancer, colorectal cancer, anal cancer, prostate 
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cancer, kidney cancer, bladder cancer, head and neck cancer, pharynx cancer, cancer 

of the nose, pancreatic cancer, skin cancer, oral cancer, cancer of the tongue, 

esophageal cancer, vaginal cancer, cervical cancer, cancer of the spleen, testicular• 

cancer, gastric cancer, cancer of the thymus, colon cancer, thyroid cancer, liver 

cancer, hepatoceliular carcinoma (HCC) or sporadic or hereditary papillary recta 	•ell 

carcinoma (PRCC). 

48.  The method of claim 40, wherein the subject is homozygous for phenylala • ne at 

position 158 of CD16 or heterozygous for valine and pheynylalanine at 	sition 158 of 

MI6. 

49.  The method of claim 47, comprising administering a second ther 	eutic anent. 

50.  The method of claim 49, wherein the second therapeutic ages 	s a chemotherapeutic 

agent or a targeted anti-cancer therapy. 

51.  The method of claim 50, wherein the chemotherapeuti •dent is cisplatin or 

vinblastine. 

52.  The method of claim 50, wherein the chemothera 	mtic agent or the targeted anti- 

cancer therapy is a tyrosine kinase inhibitor of 	GER, c-Met, 11E122, HER3, HERO or 

VEGFR. 

53.  The method of claim 52, wherein the tyr 	inn kinase inhibitor is erlotinib, gefilinib or 

afatinib. 

54.  The method of claim 49, wherein 	second therapeutic agent is administered 

simultaneously, sequentially or eparateiy. 

55.  A method of inhibiting grog f 	or proliferation of cells that express EGER and/or c- 

Met, comprising contacti 	the cells with the bispecific antibody of claim 2, 8 or 26. 

56.  A method of inhibits , growth or metastasis of EGER and/or c-Met expressing tumor 

or cancer cells in a 	'bject comprising administering to the subject an effective 

amount of the b 	ecific antibody of claim 2, 8 or 26 to inhibit the growth or 

metastasis of ;GFR and/or c-Met expressing tumor or cancer cells. 

57.  The meth 	of claim 56, wherein the EGER and/or c-Met expressing tumor is an 

epithe 	cell cancer, breast cancer, ovarian cancer, lung cancer, non-small cell lung 

can 	r (bISCLC), lung adenocarcinoma, small cell lung cancer, colorectal cancer, anal 

cer, prostate cancer, kidney cancer, bladder cancer, head and neck cancer, pharynx 

cancer, cancer of the nose, pancreatic cancer, skin cancer, oral cancer, cancer of the 

tongue, esophageal cancer, vaginal cancer, cervical cancer, cancer of the spleen, 

testicular cancer, gastric cancer, cancer of the thymus, colon cancer, thyroid cancer, 
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liver cancer, hepalocellular carcinoma (HCC) or sporadic or hereditary papillary renal 

cell carcinoma (PRCC). 

58.  The method of claim 57, wherein the EGFR and/or c-Met expressing tumor is 

associated with an EGER activating mutation, an EGER gene amplification, incre i • 

levels of circulating IMF, a c-Met activating mutation, a c-Met gene amplificati 	or  

a mutant KRAS. 

59.  The method of claim 58, wherein the EGER activating mutation is G719A 	1719X (X 

being any amino acid), L861X (X being any amino acid), L858R, E746 , L747S, 

E749Q, A750P, A755V, V765M, L858P or T790M substitution, del :on of E746- 

A750, deletion of R748-P753, insertion of Ala (A) between M76,  <.nd A767, insertion 

of Ser, Val and Ala (WA) between 8768 and V769, and inset 	a of Asn and Ser 

(NS) between P772 and H773. 

60.  The method of claim 59, wherein the EGFR activating i 	ion is 1.858R, del(E476, 

A750) and/or T790M substitution. 

61.  The method of claim 58, wherein the mutant KR 	has a G.12V or G12C substitution. 

62.  The method of claim 61. wherein the mutant 	S has a GI2V substitution. 

63.  Use of a bispecific antibody of any of the ct.  ms 1-30 for therapy. 

64.  A bispecific antibody according to any o' he claims 1-30 for use in treatment of 

cancer. 

65.  A bispecific antibody according to 	ty of the claims 1-30 for use according to claim 

64, wherein cancer is an epithe 	cell cancer, breast cancer, ovarian cancer, lung 

cancer, non-small cell lung c 	cer (NSCLC), lung adenocareinoma, small cell lung 

cancer, colorectal cancer, - 'tal cancer, prostate cancer, kidney cancer, bladder cancer, 

head and neck cancer, 	lynx cancer, cancer of the nose, pancreatic cancer, skin 

cancer, oral cancer, 	neer of the tongue, esophageal cancer, vaginal cancer, cervical 

cancer, cancer of to spleen, testicular cancer, gastric cancer, cancer of the thymus, 

colon. cancer 	tyroid cancer, liver cancer, hepatocellular carcinoma (FICC) or sporadic 

or hereditt 	papillary renal. cell carcinoma (PRCC). 
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WHAT IS CLAIMED 

I. An isolated bispecific epidermal growth factor receptor (EGFR)/ hepatocyte growth factor receptor 

(c-Met) antibody, comprising: 

a) a first heavy chain (HC1) comprising a HC1 constant domain 3 (HC1 CH3) and a HC1 variable 

region 1 (VH1); 

b) a second heavy chain (HC2) comprising a HC2 constant domain 3 (HC2 CH3) and a HC2 variable 

region 2 (VH2); 

c) a first light chain (LC1) comprising a light chain variable region 1 (VL1); and 

d) a second light chain (LC2) comprising a light chain variable region 2 (VL2), wherein the VH1 and 

the VL1 pair to form a first antigen-binding site that specifically binds EGFR, the VH2 and the VL2 

pair to form a second antigen- binding site that specifically binds c-Met, the HC1 comprises a 

F405L or a K409R substitution in the HC1 CH3, the HC2 comprises at a F405L or a K409R 

substitution in the HC2 CH3, the substitution in the HC1 CH3 and the substitution in the HC2 

CH3 occurring at different amino acid residue positions, when residue numbering is according to 

the EU index, and the VH1, the VL1, the VH2 and the VL2 comprise the amino acid sequences of 

SEQ ID NOs: 189, 190, 193 and 194, respectively. 

2. The bispecific antibody of claim 1, 

wherein the antibody inhibits phosphorylation of extracellular signal-related kinases 1 and 2 

(ERK1/2) in NCI-H1975 cell line with an IC50  value that is at least about 60-fold less when compared 

to the ICso  value of inhibition of phosphorylation of ERK1/2 in NCI-H1975 cell line with a mixture of a 

control monovalent EGFR antibody comprising a heavy chain 3 (HC3) and a light chain 3 (LC3) and a 

control monovalent c-Met antibody comprising a heavy chain 4 (HC4) and a light chain 4 (LC4), 

wherein 

the HC3 and the HC1, the LC3 and the LC1, the HC4 and the HC2, and the LC4 and the LC2 have 

identical amino acid sequences, respectively, and 

the phosphorylation of ERK1/2 is measured in whole cell lysates by sandwich immunoassay 

using an anti-phosphoERK1/2 antibody as a capture antibody and an antibody binding to 

unphosphorylated and phosphorylated ERK1/2 conjugated with an electrochemiluminescent 

compound as a detection antibody. 
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3.  The bispecific antibody of claims 1 or 2, wherein the antibody inhibits phosphorylation of ERK1/2 

with an IC50  value of about 2x109  M or less. 

4.  The bispecific antibody of claim 2 or 3, wherein ERK1 is phosphorylated at residues Thr202 and 

Tyr204, and ERK2 is phosphorylated at residues Thr185 and Tyr197. 

5.  The bispecific antibody of any of the claims 1-4, 

wherein the antibody inhibits phosphorylation of protein kinase B (AKT) at Ser473 in NCI-H1975 

cell line with an IC50  value that is at least about 70-fold less when compared to the IC50  value of 

inhibition of phosphorylation of AKT at Ser473 in NCI- H1975 cell line with the mixture of control 

monovalent EGFR antibody comprising the HC3 and the LC3 and control monovalent c-Met antibody 

comprising the HC4 and the LC4, wherein 

the HC3 and the HC1, the LC3 and the LC1, the HC4 and the HC2, and the LC4 and the LC2 have 

identical amino acid sequences, respectively, and 

phosphorylation of AKT at Ser473 is measured in whole cell lysates by sandwich immunoassay 

using an antibody binding to unphosphorylated and phosphorylated AKT as a capture antibody and 

an anti-phospho AKT Ser473 antibody conjugated with an electrochemiluminescent compound as a 

detection antibody. 

6.  The bispecific antibody of any of the claims 1-5, 

wherein the antibody inhibits phosphorylation of AKT at Thr308 in NCI-H1975 cell line with an 

IC50  value that is at least about 100-fold less when compared to the IC50  value of inhibition of 

phosphorylation of AKT at Thr308 in NCI-H1975 cell line with the mixture of the control monovalent 

EGFR antibody comprising the HC3 and the LC3 and the control monovalent c-Met antibody 

comprising the HC4 and the LC4, wherein 

the HC3 and the HC1, the LC3 and the LC1, the HC4 and the HC2, and the LC4 and the LC2 have 

identical amino acid sequences, respectively, and 

the phosphorylation of AKT at Thr308 is measured in whole cell lysates by sandwich 

immunoassay using an antibody binding to unphosphorylated and phosphorylated AKT as a capture 

antibody and an anti-phospho AKT Thr308 antibody conjugated to an electrochemiluminescent 

compound as a detection antibody. 

7.  The bispecific antibody of claim 5 or 6, wherein the antibody inhibits phosphorylation of AKT at 

Ser473 or at Thr308 with an IC50  value of about 1x10.9  M or less. 
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8.  The bispecific antibody of any of the claims 1-7, wherein the HC1 CH3 comprises the F405L 

substitution and the HC2 CH3 comprises the K409R substitution. 

9.  The bispecific antibody of any of the claims 1-8, wherein the HC1 and the HC2 are of IgGl, IgG2, 

IgG3 or IgG4 isotype. 

10.  The bispecific antibody of claim 9, wherein the HC1 and the HC2 are of IgG1 isotype. 

11.  The bispecific antibody of any of the claims 1-10, wherein the HC1, the LC1, the HC2 and the LC2 

comprise the amino acid sequences of SEQ ID NOs: 199, 200, 201 and 202, respectively, optionally 

having a C-terminal lysine removed from the HC1, the HC2, or both the HC1 and the HC2. 

12.  The bispecific antibody of any of the claims 1-11, wherein the antibody has a biantennary glycan 

structure with a fucose content of about between 1% to about 15%. 

13.  The bispecific antibody of claim 1, wherein HC1, LC1, HC2 and LC2 are encoded by synthetic 

polynucleotides comprising the sequence of SEQ ID NOs: 205, 206, 207 and 208, respectively. 

14.  An isolated synthetic polynucleotide encoding the HC1, the HC2, the LC1 or the LC2 of claim 1 or 11 

or 26. 

15.  An isolated synthetic polynucleotide comprising the polynucleotide sequence of SEQ ID NOs: 205, 

206, 207 or 208. 

16.  A vector comprising the polynucleotide of claim 14 or 15. 

17.  An isolated host cell comprising the vector of claim 16. 

18.  A method of producing the isolated bispecific EGFR/c-Met antibody of claimll, comprising: 

a) 	combining an isolated monospecific bivalent anti-EGFR antibody comprising two heavy chains of 

SEQ ID NO: 199 and two light chains of SEQ ID NO: 200 and an isolated monospecific bivalent 

anti-c-Met antibody comprising two heavy chains of SEQ ID NO: 201 and two light chains of SEQ 

ID NO: 202 in a mixture of about 1:1 molar ratio; 

b) introducing a reducing agent into the mixture; 

c) incubating the mixture about ninety minutes to about six hours; 

d) removing the reducing agent; and 

e) purifying the bispecific EGFR/c-Met antibody that comprises a first heavy chain of SEQ ID NO: 

199 and a second heavy chain of SEQ ID NO: 201, a first light chain of SEQ ID NO: 200 and a 

second light chain of SEQ ID NO: 202, wherein the first heavy chain of SEQ ID NO: 199 pairs with 

the first light chain of SEQ ID NO: 200 to form the first binding domain that specifically binds 
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EGFR, and the second heavy chain of SEQ ID NO: 201 pairs with the second light chain of SEQ ID 

NO: 202 to form the second binding domain that specifically binds c-Met. 

19. The method of claim 18, wherein the reducing agent is 2- mercaptoethanolamine (2-MEA). 

20. The method of claim 19, wherein the 2-MEA is present at a concentration of about 25 mM to about 

75 mM. 

21. The method of claim 20, wherein the incubating step is performed at a temperature of about 25°C 

to about 372C. 

22. A pharmaceutical composition comprising the bispecific antibody of any of the claims 1-11 and a 

pharmaceutically acceptable carrier. 

23. A bispecific antibody of any of the claims 1-11 for therapy. 
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