
-9- 

BRIEF SUMMARY OF THE INVENTION 

[0019] 	Recognizing the tremendous therapeutic potential of antigen binding 

molecules (ABMs) that have the binding specificity of the murine B-Lyl 

antibody and that have been glycoengineered to enhance Fc receptor binding 

affinity and effector function, the present inventors developed a method for 

producing such ABMs. Inter alia, this method involves producing recombinant, 

chimeric antibodies or chimeric fragments thereof The efficacy of these ABMs 

is further enhanced by engineering the glycosylation profile of the antibody Fc 

region. 

[0019a1 	In one aspect, there is provided a humanized Type II anti-CD20 

antigen binding molecule comprising: (a) 	a 	heavy 	chain 	variable 

region selected from SEQ ID NO:36, SEQ ID NO:38, SEQ 1D NO. 42, 

SEQ ID NO:44, and SEQ ID NO:46 and (b) the KV1 light chain variable 

region of SEQ ID NO:76.  

[0019b] 	In one aspect, there is provided a humanized Type-II anti-CD20  

antigen binding molecule comprising a heavy chain variable region  

having the specificity deteituining residues of the heavy chain variable 

region of the antigen binding molecule as defined herein, wherein said 

antigen binding molecule induces higher level of apoptosis when 

incubated with CD20-positive human cells relative to a control under 

identical conditions using the C2B8 chimeric IgG1 antibody with an 

identical sequence to rituximab. 

10019c 	In one aspect, there is provided an isolated polynucleotide 

encoding the heavy chain variable region as defined herein. 

[0020] 	Accordingly, in one aspeetembodiment, the itwentietidisclosure is 

directed to an isolated polynucleotide comprising: (a) a sequence selected from 

a group consisting of: SEQ ID NO.:5, SEQ ID NO.: 6 and SEQ II) NO.:7. (CDRs 

VH-1); (b) a sequence selected from a group consisting of. SEQ ID NO.::21, SEQ ID 

NO.:22 and SEQ ID NO.:23. (CDRs VH-2); and SEQ ID NO:24. In another 

ea 	bodiment, the inventiondisclosure is directed to an isolated polynucleotide 

comprising SEQ ID NO.:8, SBQ ID NO.: 9 and SEQ ID NO.:10. (CDRs VL). In 

one embodiment, any of these polynucleotides encodes a fusion 

polypeptide. 
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[0021a] 

In a further embodiment 	, the disciosureinventien is directed to an isolated polynucleotide 

comprising SEQ ID No.:2. In another embodimentuspcet, the disclosure 	is directed to an isolated 

polynucleotide comprising SEQ ID No.:4. In a further embodiment 	et, the disclosureim is 

directed to an isolated polynucleotide comprising a sequence selected 

from the group consisting of SEQ ED No:29; SEQ ID No:31; SEQ ID No:33; 

SEQ ID No:35; SEQ ID No:37; SEQ ID No;39; SEQ ID No:41; SEQ ID No:43; 

SEQ ID No:45; SEQ ID No:47; SEQ ID No:49; SEQ ID No:51; SEQ ID No:53; 

SEQ ID No:55; SEQ ID No:57; SEQ ID No:59; SEQ 3D No:61; SEQ ID No:63; 

SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and SEQ ID No:71 In another 

embodimentaspeet, the disclasureinvention is directed to an isolated polynucleotide comprising SEQ ID 

No.:75. hi one embodiment, such polynucleotides encode fusion polypeptides. 

In one aspect, there is provided an isolated polynucleotide encoding a heavy chain variable region 
..  — 

10021b1 

having an amino acid sequence at least 80% identical to the heavy chain variable region as defined herein. .-___ 	___________— • .. 	 ___ __ 	. 	____ 	_ , 	____ 
In one aspect, there is provided a humanized Type-II anti-CD20 antigen binding molecule 

comprising the heavy chain variable region encoded by the nucleic acid sequence as defined herein and the 
 . -- — 

KVI light chain variable region of SEQ ED NO: 76, wherein said antigen binding molecule induces higher 

level of apoptosis when incubated with CD20-positive human cells relative to a control under identical _ 	_ 	„ 	. . . 

[00221 

conditions using the C2B8 chimeric IgG1 antibody with an identical sequence to rituximab. 

The disclosureinventaien is further directed to an isolated polynucleotide comprising 

a sequence having at least 80% identity to SEQ ID NO:2, wherein said isolated 

fusion 	In an additional embodimentaspeet,  the disclosureinvcntion polynucleotide encodes a 	polypeptide. 

is directed to an isolated polynucleotide comprising a sequence 

having 
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at least 80% identity to SEQ 3D NO:4, wherein said isolated polynucleotide 

encodes a fusion polypeptide. The di sclosureifwention is further directed to an isolated 

polynucleotide comprising a sequence having at least 80% identity to a sequence 

selected from the group consisting of SEQ ID No:29; SEQ ID No:31; SEQ ID 

No:33; SEQ ID No:35; SEQ ID No:37; SEQ ID No:39; SEQ 3D No:41; SEQ ID 

No:43; SEQ 3D No:45; SEQ 3D No:47; SEQ ID No:49; SEQ ID No:51; SEQ ID 

No:53; SEQ DD No:55; SEQ ID No:57; SEQ ID No:59; SEQ ID No:61; SEQ ID 

No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and SEQ ID No:71, 

wherein said isolated polynucleotide encodes a fusion polypeptide. 	In an 

additional embodimentaspeot, the disclosureinventien is directed to an isolated polynucleotide 

comprising a sequence having at least 80% identity to SEQ ID NO:75, wherein 

said isolated polynucleotide encodes a fusion polypeptide. 

[0023] The disclosurein-yeatien is further directed to a polynucleotide comprising SEQ ID 

NO:11 (whole heavy chain), or to polynucleotides having 80%, 85%, 90%, 95% 

or 99% identity to SEQ ID NO:11. The disclosures is also directed to a 

polynucleotide comprising SEQ ID NO:12 	(whole light chain), or to 

polynucleotides having 80%. 85%, 90%, 95% or 99% identity to SEQ ID NO:12. 

[00241 The disclosureinven 	is also directed to an isolated 	 encoding a polynucleotide 

chimeric polypeptide having the sequence of SEQ ID No.;1. In one embodiment, 

the polynucleotide comprises a sequence encoding a polypeptide having the 

sequence of SEQ ID No.:I; and a sequence encoding a polypeptide having the 

sequence of an antibody Fc region, or a fragment thereof, from a species other 

than mouse. The disclosureinvention is also directed to an isolated polynucleotide 

encoding a chimeric polypeptide having a sequence selected from the group 

consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID No:34; SEQ ID No:36; 

SEQ D No:38; SEQ BD No:40; SEQ ID No:42; SEQ 3D No:44; SEQ 3D Nc:46; 

SEQ ID No:48; SEQ ID No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56; 

SEQ BD No:58; SEQ ID No:60; SEQ 3D No:62; SEQ ED No:64; SEQ ID No:66; 

SEQ ID No:68; SEQ ID No:70; and SEQ 3D No:72. In one embodiment, the 

polynucleotide comprises a sequence encoding a polypeptide having a sequence 

selected from 	group consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID 

No:34; SEQ ID No:36; SEQ ID No38; SEQ ID No:40; SEQ ID No:42; SEQ ID 
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No:44; SEQ ID No:46; SEQ ID No:48; SEQ ID No:50; SEQ ID No:52; SEQ ID 

No:54; SEQ ID No:56; SEQ ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID 

No:64; SEQ ID No:66; SEQ ID No:68; SEQ H)No:70; and SBQE>No:72; and a 

sequence encoding a polypeptide having the sequence of an antibody Fc region;  

or a fragment thereof, from a species other than mouse. 

[0025] 	In yet another emhodimentaspeet, the disclosureiffirenties is directed to an isolated 

polynucleotide encoding a chimeric polypeptide having the sequence of SEQ ID 

No.:3. In one embodiment, the polynucleotide comprises a sequence encoding a 

polypeptide having the sequence of SEQ ID No.:3; and a sequence encoding a 

polypeptide having the sequence of an antibody Fe region, or a fragment thereof,  

from a species other than mouse. In yet another embodimentespeet, the disclosureitre 	en is directed to 

an isolated polynucleotide encoding a chimeric polypeptide having the 

sequence of SEQ ID No.:76. In one embodiment the polynucleotide comprises a 

sequence encoding a polypeptide having the sequence of SEQ ID No.:76; and a 

sequence encoding a polypeptide having the sequence of an antibody Fe region, 

or a fragment thereof, from a species other than mouse. 

[00261 	The disclosurcinvcnti.on is also directed to an isolated polynucleotide comprising a 

sequence encoding a polypeptide having the V. region of the murine B-Lyl 

antibody, or functional variants thereof, and a sequence encoding a polypeptide 

having the sequence of an antibody Fe region, or a fragment thereof; from a 

species other than mouse. In another embodimentaspee-t, the disclosureinvention is directed to an 

isolated polynucleotide comprising a sequence encoding a polypeptide having the 

VL, region of the =rine B-Lyl antibody, or functional variants thereof; and a 

sequence encoding a polypeptide having the sequence of an antibody Fc region, 

or a fragment thereof, from a species other than mouse. 

[0026a1 	In one aspect, there is provided an expression vector comprising the polynucleotide as defined _ 
herein. 

10026b1 	In one aspect, there is provided an isolated host cell comprising the expression vector as defined _____. 
herein. 

[0027] 	The disclosureintion is further directed to an expression vector comprising any 

of the isolated. polynucleotides described above, and to a host cell that comprises 

such an expression vector. In a further embodimentaspect, the discIosuretion is directed to a host 

cell comprising any of the isolated polynucleotides described above. 

[0028] 	In one embodimentaspect, the discloses  is directed to an isolated polypeptide 

prising. (a) a sequence selected from a group consisting of SEQ ID NO.: 15, 

SEQ ID NO.: 16 and SEQ ID NO.:17. (CDRs Vim); (b) a sequence selected from 
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[0029j 

[0030] 

[0031] 

[0032] 

a group consisting of. SEQ ID NO.:25, SEQ ID NO.:26 and SEQ ID NO.27 

(CDRs V14.2); and SEQ ID NO:28, wherein said polypeptide is a fusion 

polypeptide. In another embodimentaspect, the disclosureiveentiell is directed to an isolated 

polypeptide comprising SEQ ID NO.:18, SEQ JD NO.: 19 and SEQ ID NO.:20. 

(CDRs VI), wherein said polypeptide is a fusion polypeptide. 

The disclosures 	errtiea is also directed to a chimeric polypeptide comprising the sequence of 

SEQ ID NO.:1 or a variant thereof. The disclosureifiveatien- is further directed 

to a chimeric polypeptide comprising the sequence of SEQ ID NO.:3 or a variant 

thereof. In one embodiment, any one of these polypeptides further comprises a 

human Fc region. The discloses is also directed to a chimeric polypeptide 

comprising a sequence selected from the group consisting of SEQ ID No:30; SEQ 

ID No32; SEQ ID No:34; SEQ ID No:36; SEQ II) No:38; SEQ ID No:40; SEQ 

ID No:42; SEQ ID No:44; SEQ ID No:46; SEQ JD No:48; SEQ ID No:50; SBQ 

ID No:52; SEQ ID No:54; SEQ ID No:56; SEQ ID No:58; SEQ ID No:60; SEQ 

ID No:62; SEQ ID No:64; SEQ ID No:66; SEQ ID No:68; SEQ ID No:70; and 

SEQ II) NO:72, or a variant thereof. The disclosureinventien is farther directed to a 

chimeric polypeptide comprising the sequence of SEQ ID NO.:76 or a variant 

thereof. In one embodiment, any one of these polypeptides further comprises a 

human Fc region. 

In another embodimentespeet the disclosureiffeatien is directed to a polypeptide comprising a 

sequence derived from the murine B-Ly1 antibody and a sequence derived from a 

heterologous polypeptide and to an antigen-binding molecule comprising such a 

polypeptide. In one embodiment the antigen-binding molecule is an antibody. In 

a preferred embodiment, the antibody is chimeric. In another preferred 

embodiment, the antibody is humanized or primatized. 

In an additional embodimentaspect, the disclosureinvention is directed to an isolated polypeptide 

comprising SEQ ID NO: 13 or a variant thereof, In another embodimentaspeet, the disclosureitwei, it-ion 

is directed to an isolated polypeptide comprising SEQ ID NO: 14. 

In another embodimentaspeet, the disclostireitieil is directed to an ABM, which is capable 

of competing with the murine B-Lyl antibody for binding to CD20 and which is 

chimeric. In one embodiment, the ABM is an antibody or a fragment thereof. In 

a further embodiment, the ABM is a recombinant antibody comprising a VH 
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region having an amino acid sequence selected from the group consisting of SEQ 

ID NO.: I; SEQ ID No:30; SEQ ID No:32; SEQ ID No:34; SEQ ID No:36; SEQ 

ID No38; SEQ ID No:40; SEQ ID No:42; SEQ ID No:44; SEQ BD No:46; SEQ 

ID No:48; SEQ ID No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56; SEQ 

ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID No:66; SEQ 

ID No:68; SEQ ID No:70; and SEQ ID No:72. In another embodiment, the ABM 

is a recombinant antibody comprising a Vu region having an amino acid sequence 

selected from the group consisting of SEQ ID NO.: 3 and SEQ ID NO:76. In a 

further embodiment the ABM is a recombinant antibody that is primatized In yet 

a further embodiment the ABM is a recombinant antibody that is humanized. In 

another embodiment, the ABM is a recombinant antibody comprising a human 

Fc region. In a further embodiment, any of the ABMs discussed above may 

be conjugated to a moiety such as a toxin or a radiolabel. 

[00331 	The disclosureilweatien is further related to an ABM of the 	disclosureinvention, said present 

ABM having modified oligosaccharides. In one embodiment the modified 

oligosaccharides have reduced fucosylation as compared to non-modified 

oligosaccharides. In other embodiments, the modified oligosaccharides are hybrid 

or complex. In a further embodiment, the ABM has an increased proportion of 

nonfucosylated oligosaccharides or bisected, nonfucosylated oligosaccharides in 

the Fe region of said molecule. In one embodiment, the bisected, nonfu 

oligosaccharides are hybrid. In a further embodiment, the bisected, 

nonfucosylated oligosaccharides are complex. In a one embodiment, at least 20% 

of the oligosaccharides in the Fc region of said polypeptide are nonfucosylated or 

bisected, nonfitcosylated. In more preferred embodiments, at least 30%, 35%, 

40%, 45%, 50%5  55%, 60%, 65%, 70% or 75% or more of the oligosaccharides 

are nonfucosylated or bisected., nonfucosylated. 

[00341 	The disclosureinventien is further related to a polynucleotide encoding any of the 

ABMs discussed above, and to expression vectors and cells comprising such a 

polynucleotide. 

[0034a] 	In one pect, there is provided a method for the production of the humanized Type-II anti-CD20 

antigen binding molecule as defined herein comprising culturing the host cell as defined herein under 

conditions that allow for the production of said antigen binding molecule and recovering said anti en 

binding molecule from said culture. 

[0034b1 	In one aspect, there is provided a humanized Type II anti-CD20 antigen binding molecule, ... . .. __— 
wherein  the antigen binding molecule is produced by the host cell as defined herein.  

[00351 	The disclosureiffareeftgen is further related to a method 	 ABM, of producing an 	which 

is capable of oompelang with the murine B-Lyl antibody for binding to CD20 and 

wherein said ABM is chimeric; said method comprising: (a) culturing a host cell 
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comprising a polynucleotide that encodes an ABM of the present disclosureinwatien in a 

medium under conditions allowing the expression of said polynucleotide 

encoding said ABM; and (b) recovering said ABM from the resultant culture. 

[0035a] 	In one aspect, there is provided a pharmaceutical composition comprising the antigen binding 

molecule as defined herein, or produced by the method as defined herein, and a pharmaceutically 

acceptable carrier. 

[00361 	In another embodimentaspeet, the disclosureinveatien is related to a pharmaceutical composition 

comprising the ABM of the disclosureifweatien. It is contemplated that the pharmaceutical 

composition may further comprise a pharmaceutically acceptable carrier, an 

adjuvant or a combination thereof. 

[0036a] 	In one aspect, there is provided the use of the antigen binding molecule as defined herein, or 

produced by the method as defined herein, for the manufacture of a medicament to treat a B-cell disorder. 

10036b1 	In one aspect, there is provided the use of the antigen binding molecule as defined herein, or 

produced by the method as defined herein, for the manufacture of a medicament to treat a disorder 

treatable by B-cell depletion. 

• 

[0037] 	Ina further embodimentaspeet, the disclosureaties is related to a method of treating a 

disease treatable by B-cell depletion. The method comprises administering a 

therapeutically effective amount of the ABM of the present disclosureinventien to a human 

subject in need thereof. In a preferred embodiment, the disease is treated by 

administering an ABM that is a chimeric antibody, or a chimeric fragment of an 

antibody. 

[00381 	In yet another embodimentaspeet, the disclosureinventieft is related to a host cell engineered to 

express at least one nucleic acid encoding a polypeptide having GnTrEt activity in 

an amount sufficient to modify the oligosaocharides in the Pc region of produced 

by the host cell, wherein the ABM is capable of competing with the marine B-

Lyl antibody for binding to CD20 and wherein the ABM is chimeric. In one 

embodiment, the polypeptide having GnTECt activity is a fusion polypeptide. In 

another embodiment, the ABM produced by the host cell is an Antibody or an 

antibody fragment In a further embodiment, the ABM comprises a region 

equivalent to the Pc region of a human IgG.  

[0038a] 	In one aspect, there is provided the antigen binding molecule as defined herein, or produced by the 

method as defined herein, wherein said antigen binding molecule comprises a glycoengineered Fc region. 
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[00391 	The disclosureievantien is also directed to an isolated polynucleotide comprising at 

least one complementarity determining region of the murine B-Lyi antibody, or a 

variant or truncated form thereof containing at least the specificity-determining 

residues for said complementarity determining region, wherein said isolated 

polynucleotide encodes a fusion polypeptide. 	Preferably, such isolated 

polynncleotides encode a fusionpolypeptide that is an antigen binding molecule. 

In one embodiment, the polynucleotide comprises three complementarity 

determining regions of the marine B-Lyi antibody, or variants or truncated forms 

thereof containing at least the specificity-determining residues for each of said 

three complementarity determining regions. 	In another emboAiment, the 
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polynucleotide encodes the entire variable region of the light or heavy chain of a 

chimeric (e.g., humanized) antibody. The disclosureinveutien is further directed to the 

polypeptides encoded by such polynucleotides. 

[00401 	In another embodiment, the disclosureinvention is directed to an antigen combining 

molecule comprising at least one complementarity determining region of the 

murine B-Lyl antibody, or a variant or truncated form thereof containins,  at lest 

the specificity-determining residues for said complementarity determining region, 

and comprising a sequence derived from a heterologous polypeptide. In one 

embodiment, the antigen binding molecule comprises three complementarity 

determining regions of the murine B-Lyl antibody, or variants or truncated forms 

thereof containing at least the specificity-determining residues for each of said 

three complementarity determining regions. In another embodimentaspee4, the antigen 

binding molecule comprises the variable region of an antibody light or heavy 

chain. In one particularly useful embodiment, the antigen binding molecule is a 

chimeric, e.g., humanized, antibody. The disclosureinventien is also directed to methods of 

making such antigen binding molecules, and the use of same in the treatment of 

. 	. disease, including B cell lymphomas. 	 • 

[00411 	The present disclosureinveatiea is the first known instance in which a Type II anti- 

CD20 antibody has been engineered to have increases effector functions such as 

ADCC, while still retaining potent apoptosis ability. Accordingly, the present 

disclosuroilwention is directed to an engineered Type II anti-CD20 antibody having 

increased ADCC as a result of said engineering and without loss of substantial 

ability to induces apoptosis. 	In one embodiment, the Type II anti-CD20 

antibodies have been engineered to have an altered pattern of glycosylation in the 

Fc region. In a particular embodiment, the altered glycosylation comprises an 

increased level of bisected complex residues in the Fc region. 	In another 

particular embodiment, the altered glycosylation comprises and reduced level of 

fucose residues in the Fc region. In another embodiment, the Type II anti-CD20 

antibodies have undergone polypeptide engineering. The disclosureiewution is further 

directed to methods of making such engineered Type II antibodies and to 

methods of using such antibodies in the treatment of various B cell disorders, 

including B cell lymphomas. 
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[00421 The host cell of the present disclosureieventiett may be selected from the group that 

includes, but is not limited to, a CHO cell, a BHI( cell, a NSO cell, a SP2/0 cell, a 

YO myeloma cell, a P3X63 mouse myeloma cell, aPER cell, a PER.C6 cell or a 

hybridoma cell. In one embodiment, the host cell of the disclosures further 

comprises a transfected polynucleotide comprising a polynucleotide encoding the 

Vi., region of the murine B-Lyl antibody or variants thereof and a sequence 

encoding a region equivalent to the Fc region of a human immunoglobulin. In 

another embodiment, the host cell of the disclosureieveetiee further comprises a transfected 

polynucleotide comprising a polynucleotide encoding the VII  region of the 

murine B-Lyl antibody or variants thereof and a sequence encoding a region 

equivalent to the Fc region of a human immunoglobulin. 

100431 In a further embodimentespeet, the disclosureiaveetieft is directed to a host cell that produces an 

ABM that exhibits increased Pc receptor binding amity and/or increased 

effector function as a result of the modification of its oligosaccharides. In one 

embodiment, the increased binding Affinity is to anFc receptor, particularly, the 

FcyRDIA receptor. The effector function contemplated herein may be selected 

from the group that includes, but is not limited to, increased Fc-mediated cellular 

cytotoxicity; increased binding to NK cells; increased binding to macrophages; 

increased binding to polymorphonuclear cells; increased binding to monocYtes; 

increased direct sirmaling inducing apoptosis; increased dendritic cell maturation; 

and increased T cell priming. 

[0044] In a further embodiment, the host cell of the present disclosureinventieft comprises 

at least one nucleic acid encoding a polypeptide having Gnr.01 activity that is 

operably linked to a constitutive promoter element. 

[0045) In another embodirnentaspeet, the disclosureieventies is directed to a method for producing an 

ABM in a host cell, comprising: (a) culturing a host cell engineered to express at 

least one polynucleotide encoding a fusion polypeptide having GuTifi activity 

under conditions which permit the production of said ABM and which permit the 

modification of the oligosaceharides present on the Fe region of said ABM; and 

(b) isolating said ABM.; wherein said ABM is capable of competing with the 

murineB-Ly1 antibody for binding to CD20 and wherein said ABM is chimeric. 

In one embodiment, the polypeptide having Gn1111 activity is a . fusion 
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polypeptide, preferably comprising the catalytic domain of GnTIII and the Golgi 

lorAi7sdion domain of a heterologous Golgi resident 	selected from polypeptide 

the group consisting of the localization domain of mannosidase II, the 

localization domain of 13(1,2)-N-acetylglucosaminyltransferase I ("GnTI"), the 

localization domain of mannosidase I, the localization domain of fi(l,2)-N-

acetylglucosaminyltransferase II ("GuTTf"), and the localization domain of al-6 

core fucosyltransferase. 	Preferably, the Golgi localization domain is from 

mannosidase LE or GnTL 

[0046] In a further embodirnentacpect, the ciisclosureieveetiee is directed to a method for modifying the 

glycosylation profile of an anti-CD20 ABM produced by a host cell comprising 

introducing into the host cell at least one nucleic acid or expression vector of the 

disclosureieveetiett. In one embodiment, the ABM is an antibody or a fragment thereof; 

preferably comprising the Fe region of an IgG. AlternatiVely, the polypeptide is a 

fusion protein that includes a region equivalent to the Pc region of a human IgG. 

[0047] In one embodimentcspect, the disclosureinveetien is related to a recombinant, chimeric 

antibody, or a fragment thereof capable of competing with the murine B-Lyl 

antibody for binding to CD20 and having reduced fucosylation. 

E00481 In another embodimentospect, the present disclosureinventien is directed to a method of 

modifying the glycosylation of the recombinant antibody or a fragment thereof of 

the disclosureinventiett by using a fusion polypeptide having GnTIII activity and 

comprising the Golgi localization domain of a heterologous Golgi resident 

polypeptide. In one embodiment, the fusion polypeptides of the disclosures 

comprise the r.2tRlytic domain of GnTIII. In another embodiment, the Goli 

localization domain is selected from the gimp consisting of the localization 

domain of mannosidase tr., the localization domain of GriTI, the localization 

domain of mannosidase I, the localization domain of GnTli and the localization 

domain of al-6 core fucosyltransferase. 	Preferably, the Golgi localization 

domain is from mannosidase II or GnTI. 

[0049] In one embodiment, the method of the disclosures is directed towards 

producing a.recombiriant, chimeric antibody or a fragment thereof, withmodified 

oligosaccharides wherein said modified oligosaccharides 	have reduced. 

fucosyiation as compared to non-modified oligosaccharides. According to the 
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present disclosureieYentien, these modified oligosaccharides may be hybrid or complex. In another 

embodiment, the method of the clisclosureinventien is directed towards producing a 

recombinant, chimeric antibody or a fragment thereof having an increased 

proportion of bisected, nonfucosylated oligosaccharides  in the Fc region of said 

polypeptide. In one embodiment, the bisected, noniu.' cosylated oligosaccharides 

are 	hybrid. 	In 	another 	embodiment, 	the bisected, 	nonfacosylated 

oligosaccharides are complex. In a further embodiment, the method of the 

discIosureinventien is directed towards producing a recombinant, chimeric antibody or a 

fragment thereof having at least 20% of the oligosaccharides in the Fc region of 

said polypeptide that are bisected, nonfacosylated. In a preferred embodiment, at 

least 30% of the oligosaccharides in the Fc region of said polypeptide are 

bisected, nonfacosylated. In another preferred embodiment, wherein at least 35% 

of the oligosaccharides in the Fc region of said polypeptide are bisected, 

nonfacosylated. 

[00501 	In a further embodimentaspeet, the disclosureinventien is directed to a recombinant, chimeric 

antibody or a fragment thereof that exhibits increased Fc receptor binding 

affinity and/or increased effector function as a result of the modification of its 

oligosaccharides, In one embodiment, the increased binding affinity is to an Fc 

activating receptor. In a further embodiment, the Pc receptor is Foy activating 

receptor, particularly, the FcyRICLA. receptor. The effector function contemplated 

herein may be selected from the group that includes, but is not limited to, 

increased Fc-mediated cellular cytotoidcity; increased binding to NK cells; 

increased binding to macrophages; increased binding to polymorphonuclear cells; 

increased binding to monocytes; increased direct signaling inducing apoptosis; 

increased d.endritic cell maturation; and increased T cell priming. 

[00511 	In another embodimentaspeet, the disclosureifition is directed to a recombinant, chimeric 

antibody fragment, having the binding specificity of the murine B-Lyl antibody 

and containing the Fc region, that is engineered to have increased effector 

function produced by any of the methods of the present disclosures. 

[00521 	In another embodimentaspeet, the present disclosureifiventien is directed to a fusion protein that 

includes a polypeptide having the sequence of SEQ DD NO:l and a region 

equivalent to the Fe region of an imraunoglobulin and engineered to have 
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increased effector function produced by any of the methods of the present 

disclosureinventieft. 

[00531 	In another embodirnentaspee-t, the present disclosurthwentien is directed to a fusion protein that 

includes a polypeptide having the sequence of SEQ ID NO:3 and a region 

equivalent to the Pc region of an immunoglobuin and engineered to have 

increased effector function produced by any of the methods of the present 

disclosureinventicn. 
[0054] 	In one embodimentaapect, the present disclosures is directed to a pharmaceutical 

composition comprising a recombinant, chimeric antibody, produced by any of 

the methods of the present disclosureinvention, and a pharmaceutically acceptable carrier. In another 

.embodimentaspeet, the present discl osureiett is directed to a pharmaceutical 

composition comprising a recombinant, chimeric antibody fragment produced by 

any of the methods of the present disclosurcinventieti, and a pharmaceutically acceptable carrier. In 

another embodimenteepeet, the present disc]osureinventien is directed to a pharmaceutical 

composition comprising a fusion protein produced by any of the methods of the 

present disclosureinveliti-en, and a pharmaceutically acceptable carrier. 

[90551 	The disolosureinveatien is further directed to a method of treating a disease 

treatable by B-cell depletion comprising administering a therapeutically effective 

amount of the recombinant, chimeric, antibody or fragment thereof, produced by 

any of the methods of the present disclosure, to a human subject in need thereof. 

BRIEF DESCRIPTION OF THE FIGURES 

100561 	FIG I. Nucleotide (SBQ ID NO:2) and ammo acid sequence (SEQ ID 

NO: 1) of the VII region of the murine B-Lyl. 

[0057] 	FIG 2. Nucleotide (SEQ ID NO:4) and amino acid sequence (SEQ ID 

NO:3) of the VL  region of the murine B-Lyl. 

[00581 	FIG 3 Binding of Rituximab® (0) and ch-B_Lyl (d) to CD20 on Raji 

B ymphoma cells. 

10959] 	FIG 4. B-Cell depletion by Rituximab® (0) and c.h-S Lyl (A) in whole 

blood of the three different classes of FayRIlla-158V/F genotype: (A) whole 

blood from a F/F donor, homozygous for the lower affinity receptor, (B) whole 
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WHAT IS CLAIMED IS: 

1. 	An isolated polynucleotide comprising 	 / 
a. a sequence selected from the group consisting of: SEQ ID NO.:5, S > Q 

ID NO.: 6 and SEQ ID NO:7; and 

b. a sequence selected from the group consisting of:SEQ ID 	0: 21, 

SEQ ID NO: 22 and SEQ ID NO:23; and 

c. sequence ID NO:24. 

2. An isolated polynucleotide comprising SEQ ID 	:8, SEQ ID NO.: 9 

and SEQ ID NO.:10. 

3. An isolated polynucleotide according 	4 claim 1 or claim 2, which 

encodes a fusion polypeptide. 

4. An isolated polynucleotide conk, rising SEQ ID No.:3. 

5. An isolated polynucleoti 	comprising SEQ ID No.:4. 

6. An isolated polyp?leotide according to claim 4 or 5, wherein said 

isolated polynucleotide encodes a fusion polypeptide. 

7. An isolates polynucleotide comprising a sequence having at least 80% 

identity to SE• ID NO:3, wherein said isolated polynucleotide encodes a fusion 

polypeptid 

8. An isolated polynucleotide comprising a sequence having at least 80% 

id: tity to SEQ ID NO:4, wherein said isolated polynucleotide encodes a fusion 

olypeptide. 
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9. 	An isolated polynucleotide comprising 

a. a sequence encoding a polypeptide having the sequence of SEQ ID 

No.:1; and 

b. a sequence encoding a polypeptide having the sequence of an antibodi 

Fc region, or a fragment thereof, from a species other than mouse. 

10. 	An isolated polynucleotide comprising 

a. a sequence encoding a polypeptide having the sequenc of SEQ ID 

No.:2; and 

b. a sequence encoding a polypeptide having the seq 	nce of an antibody 

Fc region, or a fragment thereof, from a species other th 	mouse. 

11. 	An isolated polynucleotide encoding a polyp ptide having the sequence of 

SEQ ID No.:1. 

12. 	An isolated polynucleotide encod. 	a polypeptide having the sequence of 

SEQ ID No.:2. 

13. 	An isolated polynucleoti e comprising SEQ ID NO.: 11. 

14. 	An isolated polyn 	eotide comprising SEQ ID NO.: 12. 

15. 	An isolated p olynucleotide comprising a sequence having at least 80% 

identity to SEQ ID NO.:11 or to SEQ ID NO.:12. 

16. 	An ' o ated polynucleotide comprising a sequence having at least 85% 

identity 	SEQ ID NO.:11 or to SEQ ID NO.:12. 

17. 	An isolated polynucleotide comprising a sequence having at least 90% 

dentity to SEQ 11)  NO.:11 or to SEQ ID NO.:12. 
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18. 	An isolated polynucleotide comprising a sequence having at least 95% 

identity to SEQ ID NO.:11 or to SEQ ID NO.:12. 

19. 	An isolated polynucleotide comprising a sequence having at least 99% 

identity to SEQ ID NO.:11 or to SEQ ID NO.:12. 

20. 	An isolated polynucleotide comprising a sequence that ,I codes a 

polypeptide having SEQ 1T)NO:13 (heavy chain aa). 

21. 	An isolated polynucleotide comprising a sequen 	that encodes a 

polypeptide having SEQ ID NO:14 (light chain aa). 

22. 	An isolated polynucleotide comprising 

a. a sequence encoding a polypeptide ha a g the VH region of the murine 

B-Lyl antibody, or variants thereof; and 

b. a sequence encoding a polypep 	having the sequence of an antibody 

Fc region, or a fragment thereof, from 	species other than mouse. 

23. 	An isolated polynucleoti 	comprising 

a. a sequence encodin 	polypeptide having the VL  region of the murine 

B-Lyl antibody, or variant thereof; and 

b. a sequence en 	ding a polypeptide having the sequence of an antibody 

Fc region, or a fragm nt thereof, from a species other than mouse. 

24. 	An exp 	ssion vector comprising an isolated polynucleotide according to 

any one of c aims 1-23. 

25. 	The vector of claim 24, wherein said vector is polycistronic. 

6. 	A host cell comprising the expression vector of claim 24. 
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27. A host cell comprising an isolated polynucleotide according to any one of 

claims 1-23. 

28. A polypeptide comprising a sequence derived from the murine B-Ly 

antibody and a sequence derived from a heterologous polypeptide. 

29. An antigen-binding molecule comprising the polypeptide of • aim 28. 

30. An antigen-binding molecule according to claim 29, 	h binds human 

CD20. 

31. An antigen-binding molecule according to cl 	9 which is an antibody. 

32. An antigen-binding molecule according • claim 31, which is a chimeric 

antibody. 

33. An antigen-binding molecul-  according to claim 31, which is a 

humanized antibody. 

34. An antigen-binding 	6 ecule according to claim 31, which is a primatized 

antibody. 

35. A chimeric 	lypeptide comprising the sequence of SEQ ID NO:1 or a 

variant thereof. 

36. A c uneric polypeptide comprising the sequence of SEQ ID NO:2 or a 

variant 	ereof. 

3 	A chimeric polypeptide comprising: 

a. 	a polypeptide having a sequence selected from the group consisting 

of: SEQ ID NO:15, SEQ ID NO:16 and SEQ ID NO: 17; and 
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b. a polypeptide having a sequence selected from the group consisting 

of: SEQ ID NO:25, SEQ ID NO:26 and SEQ ID NO: 27; and 

c. SEQ ID NO:28. 

7 38. 	A chimeric polypeptide according to claim 37, further comprising a hy4 vy 

chain variable region framework, wherein said framework comprises an afanine 

residue at position 71, according to Kabat numbering. . 

39. A chimeric polypeptide according to claim 37, further co prising a heavy 

chain variable region framework, wherein said framework co, prises an arginine 

residue at position 94, according to Kabat numbering. 

40. A chimeric polypeptide comprising SEQ ID 	0:18, SEQ ID NO:19 and 

SEQ DD NO: 20. 

41. An isolated polypeptide comprisinL SEQ ID NO:13 or a variant thereof. 

42. An isolated polypeptide comprising SEQ ID NO:14 or a variant therof 

43. The isolated polypepti 	according to any of claims 35-40, wherein said 

polypeptide is a fusion poi z eptide. 

44. An antigen 13., ding molecule comprising the isolated polypeptide of 

claim 43. 

45. The 	tigen binding molecule of claim 44, wherein said antigen binding 

molecule 	an antibody. 

46. The antibody of claim 45, wherein said antibody is a primatized antibody. 

47. The antibody of claim 45, wherein said antibody is a humanized antibody. 
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48. The antigen binding molecule of claim 44, wherein said antigen binding 

molecule is an antibody fragment. 

49. The antibody fragment of claim 48, wherein said antibody fragment i 

primatized. 

50. The antigen binding molecule of claim 48, wherein said .1 ibody 

fragment is humanized. 

51. An antigen binding molecule, which is capable of cimpeting with the 

murine B-Lyl antibody for binding to CD20, wherein aid antigen binding 

molecule is chimeric. 

52. The antigen binding molecule of claim 	wherein said antigen binding 

molecule is an antibody. 

53. The antigen binding molecule df claim 52, wherein said antibody is 

primatized. 

54. The antigen binding 	lecule of claim 51, wherein said recombinant 

antibody is humanized. 

jib
55. 	The antigen 	'riding molecule of claim 51, wherein said recombinant 

antibody comprise a human Fc region. 

56. The 	tigen binding molecule of claim 55, wherein said human Fc region 

is a hum. 	IgG Fe region. 

57. An antigen binding molecule of any of claims 29-34 or 44-56, said 

: ., tigen binding molecule having an Fc region with modified oligosaccharides. 
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58. An antigen binding molecule according to claim 57, wherein said Fc 

region has been modified to have reduced fucose residues as compared to non-

modified antigen binding molecule. 

59. An antigen binding molecule according to claim 57, wherein sa 	Fc 

region has an increased proportion of bisected oligosaccharides. 

60. An antigen binding molecule according to claim 59, 	herein said 

modified oligosaccharides are bisected complex. 

61. An antigen binding molecule according to cl. m 57, wherein said 

modified 	oligosaccharides 	have 	an 	increased 	• ()portion 	of bisected, 

nonfucosylated oligosaccharides in the Fc regit 1 of said antigen binding 

molecule. 

62. An antigen binding molecule a 	ording to claim 61, wherein said 

bisected, nonfucosylated oligosacch 	' es are hybrid. 

63. An antigen binding m ecule according to claim 61, wherein said 

bisected, nonfucosylated o 	accharides are complex. 

64. An antigen bind' g molecule according to claim 57, wherein at least 20% 

of the oligosacchar• ies in the Fc region of said polypeptide are bisected, 

nonfucosylated. 

65. An 	tigen binding molecule according to claim 57, wherein at least 30% 

of the 	igosacchardies in the Fc region of said polypeptide are bisected, 

no 	osylated. 

66. An antigen binding molecule according to claim 57, 'wherein at least 35% 

of the oligosacchardies in the Fc region of said polypeptide are bisected, 

nonfucosylated. 
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67. 	An antigen binding molecule according to claim 57, wherein at least 70% 

of the oligosacchardies in the Fc region of said polypeptide are bisected, 

nonfucosylated. 

68. 	A method of producing an antigen binding molecule, which is ca able of 

competing with the marine B-Lyl antibody for binding to human
, 	

20, and i 

wherein said antigen binding molecule is chimeric; said method c mprising 

a. culturing the host cell of claim 26 or claim 27 in 	medium under 

conditions allowing the expression of said polynucleotide e 	oding said antigen 

binding molecule; and 

b. recovering said antigen binding molecule frh 	the resultant culture. 

69. 	The method of claim 68, wherein said 	tigen binding molecule is an 

antibody. 

70. 	A pharmaceutical composition 	mprising the antigen binding molecule 

according to any of claims 29-34 o 46-67 and a pharmaceutically acceptable 

carrier. 

71. 	The pharmaceutical omposition of claim 70, wherein said composition 

further comprises a pha 	aceutically acceptable carrier. 

72. 	The pharm ceutical composition of claim 70, wherein said composition 

further comprise s an adjuvant. 

73. 	A 	ethod of treating a disorder treatable by B-cell depletion comprising 

a.. ' 	tering a therapeutically effective amount of pharmaceutical composition 

of 	y of claims 70-72 to a human subject in need thereof. 

74. 	A host cell engineered to express at least one nucleic acid encoding a 

polypeptide having f3(1,4)-N-acetylglucosaminyltransferase III activity in an 
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amount sufficient to modify the oligosaccharides in the Fc region of a 

polypeptide produced by said host cell, wherein said polypeptide is an antigen 

binding molecule according to any of claims 44-67. 

75. The host cell of claim 74, wherein said polypeptide having f3(1 	)-N- 

acetylglucosaminyltransferase III activity is a fusion polypeptide. 

76. The host cell of claim 74, wherein said antigen binding 	olecule is an 

antibody. 

77. The host cell of claim 74, wherein said antigen Binding molecule is an 

antibody fragment. 

78. The host cell of claim 74, wherein 	'd antigen binding molecule 

comprises a region equivalent to the Fc regi 	of a human IgG. 

79. The host cell of claim 74, 

	

	ierein said antigen binding molecule ' 

produced by said host cell exhibits *ncreased Fc receptor binding affinity as a 

result of said modification. 

80. The host cell of 	aim 74, wherein said antigen binding molecule 

produced by said host c 	exhibits increased effector function as a result of said 

modification. 

81. A host 	ell according to claim 75, wherein said fusion polypeptide 

comprises 	catalytic domain of 13(1,4)-N-acetylglucosaminyltransferase EL 

82. A host cell according to claim 75, wherein said fusion polypeptide further 

co I 'rises the Golgi localization domain of a heterologous Golgi resident 

lypeptide. 
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83. A host cell according to claim 82, wherein said Golgi localization domain 

is the localization domain of mannosidase IL 

84. A host cell according to claim 82, wherein said Golgi localization dom.'‘ 

is the localization domain ofp(1,2)-N-acetylglucosaminyltransferase I. 

85. A host cell according to claim 82, wherein said Golgi localiza 	n domain 

is the localization domain ofp(1,2)-N-acetylglucosaminyltran.sfe 	se IL 

86. A host cell according to claim 82, wherein said Golgi ocalization domain 

is the localization domain of mannosidase I. 

87. A host cell according to claim 82, wherein s d Golgi localization domain 

is the localization domain of al-6 core fucosylt nsferase. 

88. A host cell according to claim 80, w erein said increased effector function 

is increased Fc-mediated cellular cytot 	icity. 

89. A host cell according to cl.a . 80, wherein said increased effector function 

is increased binding to NK cel . 	 • 

90. A host cell acco *Jug to claim 80, wherein said increased effector function 

is increased binding t. macrophages. 

91. A host c; 1 according to claim 80, wherein said increased effector function 

is increased P 	ding to polymorphonuclear cells. 

92. host cell according to claim 80, wherein said increased effector function 

is 	eased binding to monocytes. 

93. A host cell according to claim 80, wherein said increased effector function 

is increased direct signaling inducing apoptosis. 
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94. A host cell according to claim 80, wherein said increased effector function 

is increased dendritic cell maturation. 

95. A host cell according to claim 80, wherein said increased effector func t on 

is increased T cell priming. 

96. A host cell according to claim 79, wherein said Fc rec,  *tor is Fey 

activating receptor. 

97. A host cell according to claim 79, wherein said Fc eceptor is FcyRIIIA 

receptor. 

98. A host cell according to claim 74, wherei said host cell is a CHO cell, a 

BHK cell, a NSO cell, a SP2/0 cell, a YO 	yeloma cell, a P3X63 mouse 

myeloma cell, a PER cell, a PER.C6 cell or 	hybridoma cell. 

99. The host cell of claim 74, 	her comprising at least one transfected 

polynucleotide encoding a polypep de according to any of claims 28 and 35-41, 

and wherein said nucleic acid co prises a sequence encoding a region equivalent 

to the Fc region of a human 	unoglobulin. 

100. The host cell of laim 74, wherein said at least one nucleic acid encoding 

a polypeptide h 	g f3(1,4)-N-acetylglucosaminyltransferase TIT activity is 

operably linked t 	a constitutive promoter element. 

101. Th- 	ost cell of claim 100, wherein said polypeptide having 13(1,4)-N-

acetylgi i cosaminyltransferase III activity is a fusion polypeptide. 

10 . 	A method for producing an antigen binding molecule having modified 

oligosaccharides in a host cell, said method comprising: 
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a. culturing a host cell engineered to express at least one nucleic acid 

encoding a polypeptide having 13(1,4)-N-acetylglucosaminyltransferase fit 

activity under conditions which permit the production of said antigen binding 

molecule, and which permit the modification of the oligosaccharides present o 

the Fc region of said antigen binding molecule; and 

b. isolating said antigen binding molecule wherein said antigen b* ding 

molecule is capable of competing with the murine B-Lyl antibody for 	ding to 

CD20 and wherein said antigen binding molecule or fragment thereo is chimeric. 

103. A method according to claim 102, wherein said mod.  - I oligosaccharides 

have reduced fucosylation as compared to non-modified s. igosaccharides. 

104. A method according to claim 102, wherein s 	modified oligosaccharides 

are hybrid. 

105. A method according to claim 102, 	erein said modified oligosaccharides 

are complex. 

106. A method according to cid 	102, wherein said recombinant antibody or 

fragment thereof produced by said host cell has an increased proportion of 

bisected, nonfucosylated of .osaccharides in the Fc region of said polypeptide. 

107. A method ace. ding to claim 106, wherein said bisected, nonfucosylated 

oligosaccharides ar hybrid. 

108. A me od according to claim 106, wherein said bisected, nonfucosylated 

oligosacc . Odes are complex. 

109 	A method according to claim 102, wherein at least 20% of the 

• igosaccharides 	in 	the 	Fe 	region 	of said polypeptide 	are 	bisected, 

nonfucosylated. 
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110. A method according to claim 102, wherein at least 30% of the 

oligosaccharides 	in 	the 	Fe 	region 	of said 	polypeptide 	are 	bisected, 

nonfucosylated. 

111. A method according to claim 102, wherein at least 35% of 

oligosaccharides 	in 	the 	Fc 	region of said 	polypeptide 	are 	bisected, 

nonfucosylated. 

112. An antigen binding molecule engineered to have in eased effector 

function produced by the method according to any one of c 	s 102-111. 

113. The antigen binding molecule of claim 112, wh 	n said antigen binding 

molecule is an antibody 

114. An antibody engineered to have Mere a sed Fe receptor binding affinity 

produced by the method of any one of clairfs 02-111. 

115. The antigen binding molecule f claim114, wherein said antigen binding 

molecule is an antibody. 

116. An antigen binding 	olecule according to claim 112, wherein said 

increased effector functio 	is increased Fe-mediated cellular cytotoxicity. 

117. An antigen 	finding molecule according to claim 112, wherein said 

increased effecto function is increased binding to NK cells. 

118. An antigen binding molecule according to claim 112, wherein said 

increas 	effector function is increased binding to macrophages. 

1 	An antigen binding molecule according to claim 112, wherein said 

increased effector function is increased binding to monocytes. 
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120. An antigen binding molecule according to claim 112, wherein said 

increased effector function is increased binding to polymorphonuclear cells. 

121. An antigen binding molecule according to claim 112, wherein sat 

increased effector function is direct signaling inducing apoptosis. 

122. An antigen binding molecule according to claim 112, wh- em said 

increased effector function is increased dendritic cell maturation. 

123. An antigen binding molecule according to claim 	2, wherein said 

increased effector function is increased T cell priming. 

124. An antigen binding molecule according to 	la m 114, wherein said Fc 

receptor is Fc activating receptor. 

125. An antigen binding molecule acco 	• g to claim 114, wherein said Fc 

receptor is FoyRIIIa receptor. 

126. An antigen binding moles e produced by the method of any of claims 

102 to 111, wherein said anti en binding molecule is an antibody fragment 

containing the Fc region an. engineered to have increased effector function. 

127. An antigen bi . ing molecule produced by the method of any of claims 

102 to 111, wher n said antigen binding molecule is a fusion protein that 

includes a pol 	eptide having the sequence of SEQ ID NO:1 and a region 

equivalent 	the Fe region of an immunogIobulin and engineered to have 

increased 	ector function. 

128 	An antigen binding molecule produced by the method of any of claims 

2 to 111, wherein said antigen binding molecule is a fusion protein that 

includes a polypeptide having a sequence selected from the group consisting of 

SEQ ID No:30; SEQ ID No:32; SEQ T1) No:34; SEQ ID No:36; SEQ ID No:38; 
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SEQ ID No:40; SEQ IT) No:42; SEQ ID No:44; SEQ ID No:46; SEQ ID No:48; 

SEQ ID No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56; SEQ ID No:58; 

SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID No:66; SEQ ID No:68. 

SEQ ID No:70; and SEQ ID No:72, and a region equivalent to the Fc region o an 

immunoglobulin and engineered to have increased effector function. 

129. An antigen binding molecule produced by the method of 	of claims 

102 to 111, wherein said antigen binding molecule is a 	s 	protein that 

includes a polypeptide having the sequence of SEQ ID 	'4 -3 and a region 

equivalent to the Fe region of an imrnuno globulin and engineered to have 

increased effector function. 

130. An antigen binding molecule produced by he method of any of claims 

102 to 111, wherein said antigen binding m. ecule is a fusion protein that 

includes a polypeptide having the sequence of SEQ ID NO:76 and a region 

equivalent to the Fc region of an imm 	oglobulin and engineered to have 

increased effector function. 

131. A pharmaceutical compo ton comprising the antigen binding molecule 

of any of claims 112 to 130 	fl a pharmaceutically acceptable carrier. 

132. A pharmaceutic 	composition comprising the antibody fragment of 

claim 126 and a ph 	aceutically acceptable carrier. 

133. A ph. 	ceutical composition comprising the fusion protein of any of 

claims 127 	130 and a pharmaceutically acceptable carrier. 

134. method of treating a disease treatable by B-cell depletion comprising 

• stering a therapeutically effective amount of the antigen binding according 

t. any of claims 112 to 130 to a human subject in need thereof. 
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135. An isolated polynucleotide according to claim 4 or 5 further comprising a 

sequence encoding a human antibody light or heavy chain constant region. 

136. An isolated polynucleotide comprising a sequence with at least 8 /0 

identity to SEQ ID NO:24, wherein said isolated polynucleotide encodes a Pi sion 

polypeptide. 

137. A host cell coexpressing an isolated polynucleotide according to 

claim 136 and a polynucleotide comprising a sequence enco ing the variable 

region of an antibody light chain. 

138. An antigen binding molecule according to clai 	57, wherein at least 50% 

of the oligosaccharides in the Fc region are bisect: i . 

139. An antigen binding molecule accordi g to claim 57, wherein at least 60% 

of the oligosaccharides in the Fc region ar bisected. 

140. An antigen binding molecul; according to claim 57, wherein at least 70% 

of the oligosaccharides in the Fc egion are bisected. 

141. An antigen binding 	olecule according to claim 57, wherein at least 80% 

of the oligosaccharides • 	the Fc region are bisected. 

142. An antige I . finding molecule according to claim 57, wherein at least 90% 

of the oligosac 	arides in the Fc region are bisected. 

143. A r antigen binding molecule according to claim 57, wherein at least 50% 

of the 	igosaccharides in the Fc region are nonfucosylated. 

44. 	An antigen binding molecule according to claim 57, wherein at least 60% 

of the oligosaccharides in the Fc region are nonfucosylated. 
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145. An antigen binding molecule according to claim 57, wherein at least 70% 

of the oligosaccharides in the Fc region are nonfucosylated. 

146. An antigen binding molecule according to claim 57, wherein at least 7 A 

of the oligosaccharides in the Fc region are nonfucosylated. 

147. A method according to claim 73, wherein said disorder s a B cell 

lymphoma. 

148. An isolated polynucleotide comprising a sequenc 	selected from the 

group consisting of SEQ ID No:29; SEQ ID No:31; S irQ ID No:33; SEQ ID 

No:35; SEQ ID No:37; SEQ ID No:39; SEQ ID No:4 	SEQ it) No:43; SEQ ID 

No:45; SEQ ID No:47; SEQ ID No:49; SEQ ID No.51; SEQ ID No:53; SEQ ID 

No:55; SEQ ID No:57; SEQ IT) No:59; SEQ ID 1  o:61; SEQ ID No:63; SEQ ID 

No:65; SEQ ID No:67; SEQ ID No:69; And 	Q ID No:71. 

149. An isolated polynucleotide acco ding to claim 148, wherein said isolated 

polynucleotide comprises SEQ ID 	• :31. 

150. An isolated polynucleo r de according to claim 148, wherein said isolated 

polynucleotide comprises S Q ID NO:55. 

151. An isolated po 	ucleotide according to claim 148, wherein said isolated 

polynucleotide co 	irises SEQ ID NO:59. 

152. An is 	ated polynucleotide comprising SEQ ID No:75. 

153. . I isolated polynucleotide according to claim 148 or 149, wherein said 

isol ed polynucleotide encodes a fusion polypeptide. 

154. An isolated polynucleotide comprising 
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a) a sequence encoding a polypeptide having a sequence selected 

from the group consisting of SEQ ID NO:32; SEQ ID NO:56; and SEQ ID 

NO:60; and 

b) a sequence encoding a polypeptide having the sequence of SE • 

ID NO:76 

155. An isolated polynucleotide comprising a sequence having at I ast 80% 

identity to a sequence selected from the group consisting of SEQ D 	o:29; SEQ 

ID No:31; SEQ ID No:33; SEQ ID No:35; SEQ ID No:37; SEQ III No:39; SEQ 

ID No:41; SEQ ID No:43; SEQ ID No:45; SEQ ID No:47; S I ID No:49; SEQ 

ID No:51; SEQ ID No:53; SEQ ID No:55; SEQ ID No:57•, EQ ID No:59; SEQ 

ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No 7; SEQ ID No:69; and 

SEQ ID No:71, wherein said isolated polyp. 	eotide encodes a fusion 

polypeptide. 

156. An isolated polynucleotide compri a 	g a sequence having at least 80% 

identity to SEQ ID NO:75, wherein said 	o ated polynucleotide encodes a fusion 

polypeptide. 

157. An isolated polynucleo de comprising a sequence having at least 85% 

identity to a sequence selects' from the group consisting of SEQ ID No:29; SEQ 

ID No:31; SEQ ID No:3 , SEQ ID No:35; SEQ BD No:37; SEQ ID No:39; SEQ 

ED No:41; SEQ ID N .43; SEQ ID No:45; SEQ ID No:47; SEQ ID No:49; SEQ 

ID No:51; SEQ ID 	o:53; SEQ iT)  No:55; SEQ ID No:57; SEQ ID No:59; SEQ 

ID No:61; SE* la No:63; SEQ ID No:65; SEQ ID No:67; SEQ IL) No:69; and 

SEQ ID No: 1. 

158. An isolated polynucleotide comprising a sequence having at least 85% 

ide 	ity to SEQ ID No: 75. 

159. An isolated polynucleotide comprising a sequence having at least 90% 

identity to a sequence selected from the group consisting of SEQ ED No:29; SEQ 
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ID No:31; SEQ ID No:33; SEQ ID No:35; SEQ ID No:37; SEQ ID No:39; SEQ 

ID No:41; SEQ ID No:43; SEQ ID No:45; SEQ ID No:47; SEQ Ill No:49; SEQ 

ED No:51; SEQ ID No:53; SEQ ID No:55; SEQ ID No:57; SEQ ID No:59; SEQ 

ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; ant 

SEQ ID No:71. 

160. An isolated polynucleotide comprising a sequence having at -as 90% 

identity to SEQ ID No: 75. 

161. An isolated polynucleotide comprising a sequence h 	ng at least 95% 

identity to a sequence selected from the group consisting o , SEQ ID No:29; SEQ 

ID No:31; SEQ ID No:33; SEQ ID No:35; SEQ ID No..7; SEQ ID No:39; SEQ 

ID No:41; SEQ ID No:43; SEQ ID No:45; SEQ ID 	o:47; SEQ ID No:49; SEQ 

ID No:51; SEQ ID No:53; SEQ ID No:55; SEQ E No:57; SEQ ID No:59; SEQ 

ED No:61; SEQ ID No:63; SEQ ID No:65; S I ID No:67; SEQ ID No:69; and 

SEQ ID No:71. 

162. An isolated polynucleotide comprising a sequence having at least 95% 

identity to SEQ ID No: 75. 

163. An isolated polynuc eotide comprising a sequence having at least 99% 

identity to a sequence sel,cted from the group consisting of SEQ ID No:29; SEQ 

ID No:31; SEQ ID N..33; SEQ ID No:35; SEQ ID No:37; SEQ ID No:39; SEQ 

ID No:41; SEQ ID 	o:43; SEQ ID No:45; SEQ ID No:47; SEQ ID No:49; SEQ 

ID No:51; SE* /11 No:53; SEQ ID No:55; SEQ ID No:57; SEQ Ill No:59; SEQ 

ID No:61; S rQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and 

SEQ ID 	o:71. 

164 	An isolated polynucleotide comprising a sequence having at least 99% 

. entity to SEQ ID No: 75. 
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165. 	An isolated polynucleotide comprising 

a) a sequence encoding a polypeptide having a sequence selected from the 

group consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID No:34; SEQ ID 

No:36; SEQ ID No:38; SEQ ID No:40; SEQ ID No:42; SEQ ID No:44; SEQ ID 

No:46; SEQ ID No:48; SEQ ID No:50; SEQ ID No:52; SEQ JD No:54; SE • III 

No:56; SEQ ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; S r Q ID 

No:66; SEQ ID No:68; SEQ ID No:70; and SEQ ID No:72; and 

b) a sequence encoding a polypeptide having the sequence o 	antibody 

Fc region, or a fragment thereof, from a species other than mou 

166. 	An isolated polynucleotide comprising 

a) a sequence encoding a polypeptide having 	e sequence of SEQ ID 

No:76; and 

b) a sequence encoding a polypeptide havi g the sequence of an antibody 

Fc region, or a fragment thereof, from a speci 	other than mouse. 

167. 	An isolated polynucleotide enco i mg a polypeptide having a sequence 

selected from the group consisting o 	EQ ID No:30; SEQ ID No:32; SEQ ID 

No:34; SEQ ID No:36; SEQ ID N :38; SEQ ID No:40; SEQ ID No:42; SEQ ID 

No:44; SEQ ID No:46; SEQ ID 	o:48; SEQ ID No:50; SEQ ID No:52; SEQ ID 

No:54; SEQ ID No:56; SE* II No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID 

No:64; SEQ ID No:66; S Q ID No:68; SEQ .11) No:70; and SEQ ID No:72. 

168. 	An isolated, a olynucleotide encoding a polypeptide having the sequence of 

SEQ ID No:76. 

169. 	A 	isolated polynucleotide comprising a sequence that encodes a 

polype ide having a sequence selected from the group consisting of SEQ ID 

No O; SEQ ID No:32; SEQ 11) No:34; SEQ ID No:36; SEQ ID No:38; SEQ ID 

NJ /K:40; SEQ ID No:42; SEQ TT) No:44; SEQ ID No:46; SEQ ID No:48; SEQ ID 

No:50; SEQ TT)  No:52; SEQ ID No:54; SEQ ID No:56; SEQ ID No:58; SEQ ID 
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No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID No:66; SEQ ID No:68; SEQ ID 

No:70; and SEQ ID No:72. 

170. An isolated polynucleotide comprising a sequence that encodes 

polypeptide having SEQ ID NO:76. 

171. An expression vector comprising an isolated polynucleotide a 	ording to 

any one of claims 148-170. 

172. The vector of claim 171, wherein said vector is poly, stronic. 

173. A host cell comprising the expression vector o claim 171. 

174. A host cell comprising an isolated polynur eotide according to any one of 

claims 148-170. 

175. A humanized polypeptide comp sing a sequence selected from the group 

consisting of SEQ ID No:30; SEQ I. No:32; SEQ ID No:34; SEQ ID No:36; 

SEQ ID No:38; SEQ ID No:40; S' Q ID No:42; SEQ ID No:44; SEQ ID No:46; 

SEQ ID No:48; SEQ ID No:51, SEQ ID No:52; SEQ ID No:54; SEQ ID No:56; 

SEQ ID No:58; SEQ ID No .0; SEQ ID No:62; SEQ ID No:64; SEQ ID No:66; 

SEQ ID No:68; SEQ ID 	a:70; and SEQ ID No:72, or a variant thereof. 

176. A humand polypeptide comprising the sequence of SEQ ID NO:76, or 

a variant thereo '. 

177. A 	isolated polypeptide comprising a sequence selected from the group 

co 	- 	g of SEQ ID No:30; SEQ ID No:32; SEQ DD No:34; SEQ ID No:36; 

SEa ID No:38; SEQ ID No:40; SEQ ID No:42; SEQ ID No:44; SEQ ID No:46; 

:EQ ID No:48; SEQ ID No:50; SEQ ID No:52; SEQ ED No:54; SEQ ID No:56; 

SEQ ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID No:66; 

SEQ ID No:68; SEQ ID No:70; and SEQ ID No:72, or a variant thereof. 
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178. An isolated polypeptide comprising SEQ ID NO:76, or a variant thereof. 

179. The isolated polypeptide according to any of claims 177-178, wherei 

said polypeptide is a fusion polypeptide. 

180. An antigen binding molecule comprising the isolated polyp ptide of 

claim 179. 

181. The antigen binding molecule of claim 180, wherein s d antigen binding 

molecule is an antibody. 

182. The antibody of claim 181, wherein sai 	antibody is a humanized 

antibody. 

183. The antigen binding molecule of cl 	180, wherein said antigen binding 

molecule is an antibody fragment. 

184. The antigen binding mo, cule of claim 183, wherein said antibody 

fragment is humanized. 

185. The antigen bind 	g molecule of claim 180, wherein said antigen binding 

molecule is a recomb,lant antibody. 

186. The 	en binding molecule of claim 185, wherein said recombinant 

antibody is • 	• anized. 

187 	he antigen binding molecule of claim 180, wherein said recombinant 

ant .ody comprises a human Fe region. 

188. 	The antigen binding molecule of claim 187, wherein said human Fc 

region is a human IgG Fe region. 
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189. An antigen binding molecule of any of claims 180-188, said antigen 

binding molecule having an Fe region with modified oligosaccharides. 

190. An antigen binding molecule according to claim 189, wherein sai 	Fc 

region has been modified to have reduced fucose residues as compared 	non- 

modified antigen binding molecule. 

191. An antigen binding molecule according to claim 189, 	herein said Fc 

region has an increased proportion of bisected oligosacc 	es. 

192. An antigen binding molecule according to 	aim 189, wherein said 

modified oligosaccharides are bisected complex. 

193. An antigen binding molecule accor' ng to claim 189, wherein said 

modified 	oligosaccharides 	have 	an 	creased 	proportion 	of bisected, 

nonfucosylated oligosaccharides in 	Fc region of said antigen binding 

molecule. 

194. An antigen binding 	o ecule according to claim 193, wherein said 

bisected, nonfucosylated o gosaccharides are hybrid. 

195. An antigen • 	ding molecule according to claim 193, wherein said 

bisected, nonfaco 	lated oligosaccharides are complex. 

196. An 	tigen binding molecule according to claim 189, wherein at least 

20% of 	e oligosacchardies in the Fe region of said polypeptide are bisected, 

nonfu' osylated. 

97. 	An antigen binding molecule according to claim 189, wherein at least 

30% of the oligosacchardies in the Fc region of said polypeptide are bisected, 

nonfucosylated. 
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198. 	An antigen binding molecule according to claim 189, wherein at least 

35% of the oligosacchardies in the Fc region of said polypeptide are bisected, 

nonfucosylated. 

199. 	An antigen binding molecule according to claim 189, wherein 	least 

70% of the oligosaccharides in the Fc region of said polypeptide ar 	isected, 

nonfucosylated. 

200. 	A method of producing an antigen binding molecule, 	hich is capable of 

competing with the murine 13-Ly1 antibody for binding to human CD20, and 

wherein said antigen binding molecule is chimeric; sa'dmethod comprising 

a) culturing the host cell of claim 173 or cl im 174 in a medium under 

conditions allowing the expression of said polyn cleotide encoding said antigen 

binding molecule; and 

b) recovering said antigen binding 	olecule. 

201. 	The method of claim 200, w e ein said antigen binding molecule is an 

antibody. 

202. 	The method of c 	m 200, wherein said chimeric antigen binding 

molecule is humanized. 

203. 	A pharmac= utical composition comprising the antigen binding molecule 

according to an 	of claims 189-199 and a pharmaceutically acceptable carrier. 

	

204. 	T 	pharmaceutical composition of claim 203, wherein said composition 

furthe comprises a phaiiiiaceutically acceptable carrier. 

	

5. 	The pharmaceutical composition of claim 203, wherein said composition 

further comprises an adjuvant. 
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206. A method of treating a disorder treatable by B-cell depletion comprising 

administering a therapeutically effective amount of pharmaceutical composition 

of any of claims 203-205 to a human subject in need thereof. 

207. A host cell engineered to express at least one nucleic acid encodi 

polypeptide having P(1,4)-N-acetylglucosaminyltransferase III activity in an 

amount sufficient to modify the oligosaccharides in the Fc rem n of a 

polypeptide produced by said host cell, wherein said polypeptide 	an antigen 

binding molecule according to any of claims 180-197. 

208. The host cell of claim 207, wherein said polypepfde having j3(1,4)-N-

acetylgineosaminyltransferase 1.11 activity is a fusion polypeptide. 

209. The host cell of claim 207, wherein said 	tigen binding molecule is an 

antibody. 

210. The host cell of claim 207, where di said antigen binding molecule is an 

antibody fragment. 

211. The host cell of claim 	07, wherein said antigen binding molecule 

comprises a region equivaleri to the Fc region of a human IgG. 

212. The host cell a 	claim 207, wherein said antigen binding molecule 

produced by said ho t cell exhibits increased Fe receptor binding affinity as a 

result of said mo• fication. 

213. The 	ost cell of claim 207, wherein said antigen binding molecule 

produce • • y said host cell exhibits increased effector function as a result of said 

rnodi r cation. 

/ 14. 	A host cell according to claim 208, wherein said fusion polypeptide 

comprises the catalytic domain of p(1,4)-N-acetylglucosaminyltransferase Et 
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215. A host cell according to claim 208, wherein said fusion polypeptide 

further comprises the Golgi localization domain of a heterologous Golgi resident 

polypeptide. 

216. A host cell according to claim 215, wherein said Golgi local ation 

domain is the localization domain of mannosidase II. 

217. A host cell according to claim 215, wherein said Golgi localization 

domain is the localization domain of j3(1,2)-N-acetylglucosaiiinyltransferase I. 

218. A host cell according to claim 215, wherei 	said Golgi localization 

domain is the localization domain of P(1,2)-N-acety 	lucosaminyltransferase II. 

219. A host cell according to claim 215/ herein said Golgi localization 

domain is the localization domain of m 	dsidase I. 

220. A host cell according to cl. • 	215, wherein said Golgi localization 

domain is the localization domai 	of al-6 core fucosyltransferase. 

221. A host cell accord* g to claim 213, wherein said increased effector 

function is increased Fc-r ediated cellular cytotoxicity. 

222. A host cel according to claim 213, wherein said increased effector 

function is increased binding to NK cells. 

223. A 	ost cell according to claim 213, wherein said increased effector 

func ' I is increased binding to macrophages. 

4 	A host cell according to claim 213, wherein said increased effector 

function is increased binding to polymorphonuclear cells. 
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225. A host cell according to claim 213, wherein said increased effector 

function is increased binding to monocytes. 

226. A host cell according to claim 213, wherein said increased effect 

function is increased direct signaling inducing apoptosis. 

227. A host cell according to claim 213, wherein said increas- 	effector 

function is increased dendritic cell maturation. 

228. A host cell according to claim 213, wherein said noreased effector 

function is increased T cell priming. 

229. A host cell according to claim 212, wherein said Fc receptor is Fcy 

activating receptor. 

230. A host cell according to claim 212, , herein said Fc receptor is FcyRIIIA 

receptor. 

231. A host cell according to cl. ' 	207, wherein said host cell is a CHO cell, a 

BHK cell, a NSO cell, a SP 0 cell, a YO myeloma cell, a P3X63 mouse 

myeloma cell, a PER cell, a ER.C6 cell or a hybridoma cell. 

'232. 	The host cell 	claim 207, further comprising at least one transfected 

polynucleotide encoding a polypeptide according to any of claims 28 and 35-41, 

and wherein sai nucleic acid comprises a sequence encoding a region equivalent 

to the Fc re^;.on of a human immtmoglobulin. 	. 

233. 	he host cell of claim 207, wherein said at least one nucleic acid encoding 

a p 	ypeptide having 13(1,4)-N-acetylglucosaminyltransferase III activity is 

o erably linked to a constitutive promoter element. 
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234.  The host cell of claim 233, wherein said polypeptide having 13(1,4)-N- 

acetylglueosaminyltransferase III activity is a fusion polypeptide. 

235.  An antigen binding molecule according to claim 189, wherein at leas 

50% of the oligosaccharides in the Fe region are bisected. 

236.  An antigen binding molecule according to claim 189, where at ast 

60% of the oligosaccharides in the Fc region are bisected. 

237.  An antigen binding molecule according to claim 189, wherein at least 

70% of the oligosaccharides in the Fc region are bisected. 

238.  An antigen binding molecule according to 	laim 189, wherein at least 

80% of the oligosaccharides in the Fe region are 	tsected. 

239.  An antigen binding molecule acco 	ing to claim 189, wherein at least 

90% of the oligosaccharides in the Fc re ion are bisected. 

240.  An antigen binding molec e according to claim 189, wherein at least 

50% of the oligosaccharides in 	e Fc region are nonfucosylated. 

241.  An antigen bindi i : molecule according to claim 189, wherein at least 

60% of the oligosacch rides in the Fe region are nonfucosylated. 

242.  An an 1:„- n binding molecule according to claim 189, wherein at least 

70% of the o gosaccharides in the Fc region are nonfucosylated. 

243.  i antigen binding molecule according to claim 189, wherein at least 

75% of the oligosaccharides in the Fe region are nonfucosylated. 

244.  A method according to claim 206, wherein said disorder is a B cell 

lymphoma. 
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245. An isolated polynucleotide comprising at least one complementarity 

determining region of the murine B-Lyl antibody, or a variant or truncated form 

thereof containing at least the specificity-determining residues for said 

complementarity determining region, wherein said isolated polynucleotide 

encodes a fusion polypeptide. 

246. An isolated polynucleotide according to claim 245, wher m said 

complementarity determining region is selected from the group co 	'sting of ; 

[LIST ALL B-Lyl CDR SEQUENCES]. 

247. An isolated polynucleotide according to claim 245, 	erein said isolated 

polynucleotide encodes an antigen binding molecule. 

248. An isolated polynucleotide comprising at 	ast three complementarity 

determining regions of the murine B-Lyl antibody, or variants or truncated forms 

thereof containing at least the specificity-det 	* • ing residues for each of said 

three complementarity determining region „wherein said isolated polynucleotide 

encodes a fusion polypeptide. 

249. An isolated polynucleoti e according to claim 248, wherein said 

complementarity determining rr gions comprise at least one sequence selected 

from the group consisting o . SEQ ID NO:5, SEQ ID NO:6 and SEQ ID NO:7; 

and at least one sequence elected from the group consisting of: SEQ ID NO:21, 

SEQ ID NO:22, and S Q ID NO:23; and SEQ ID NO:24, or variants or truncated 

forms of said sequ- ces that contain at least the specificity-determining residues 

for each of said r  omplementarity determining regions. 

250. An *solated polypeptide encoded by the isolated polynucleotides of any of 

claims 	5-249. 

25 	An antigen binding molecule comprising at least one complementarity 

etermining region of the murine B-Lyl antibody, or a variant or truncated form 

thereof containing 	at lest the specificity-determining residues for said 
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complementarity determining region, and further comprising a sequence derived 

from a heterologous polypeptide. 

252. An antigen binding molecule according to claim 251, wherein said 

antigen binding molecule comprises at least three complementarity deterrninin 

regions of the mm-Me B-Lyl antibody, or variants or truncated forms the eof 

containing at least the specificity-determining residues for each 	said 

complementarity determining regions. 

253. An antigen binding molecule according to claim 252 wherein said 

antigen binding molecule comprises the variable region of 	antibody light or 

heavy chain. 

254. An antigen binding molecule according to 	laim 252, wherein said 

antigen binding molecule is a chimeric or humani 	d, antibody. 

255. An engineered Type II anti-CD20 an i ody having increased ADCC as a 

result of said engineering without substan al loss of ability to induce apoptosis of 

target cells. 

256. An engineered Type II 	ti-CD20 antibody according to claim 255, 

wherein said antibody has 	een engineered to have an altered pattern of 

glycosylation in the Fe re on. 

257. An engineered Type II anti-CD20 antibody according to claim 256, 

wherein said alt ed glycosylation is an increase in the amount of bisected 

complex oligo/ 	charides. 

258. A 4 	engineered Type II anti-CD20 antibody according to claim 256, 

wher n said altered glycosylation is a decrease in the amount of fucose residues. 
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259. 	An engineered Type 

wherein said antibody has 

sequence in the Fc region. 

11 anti-CD20 antibody according to 

been engineered to have an altered 

claim 

amino 

255, 

acid 
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WHAT IS CLAIMED IS: 

1. 	A humanized Type II anti-CD20 antigen binding molecule comprising: 

(a) a heavy chain variable region selected from SEQ ID NO:36, SEQ ID NO:38, SEQ ID 

NO. 42, SEQ ID NO:44, and SEQ ID NO:46; and 

(b) the KVI light chain variable region of SEQ ID NO:76. 

2. 	A humanized Type-II anti-CD20 antigen binding molecule comprising a heavy chain 

variable region having the specificity determining residues of the heavy chain variable 

region of the antigen binding molecule of claim 1, wherein said antigen binding molecule 

induces higher level of apoptosis when incubated with CD20-positive human cells relative to a 

control under identical conditions using the C2B8 chimeric IgG1 antibody with an identical 

sequence to rituximab. 

3. 	An isolated polynucleotide encoding the heavy chain variable region of any one of 

claims 1 to 2. 

4. 	An isolated polynucleotide encoding a heavy chain variable region having an amino 

acid sequence at least 80% identical to the heavy chain variable region of any one of claims 

1 to 2. 

5. 	A humanized Type-II anti-CD20 antigen binding molecule comprising the heavy chain 

variable region encoded by the nucleic acid sequence of claim 4 and the KV1 light chain 

variable region of SEQ ID NO: 76, wherein said antigen binding molecule induces 

higher level of apoptosis when incubated with CD20-positive human cells relative to a 

control under identical conditions using the C2B8 chimeric IgG1 antibody with an 

identical sequence to rituximab. 
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6. An expression vector comprising the polynucleotide of claim 3 or 4. 

7. An isolated host cell comprising the expression vector of claim 6. 

8. A method for the production of the humanized Type-II anti-CD20 antigen 

binding molecule of any one of claims 1, 2 and 5 comprising culturing the host cell of 

claim 8 under conditions that allow for the production of said antigen binding molecule 

and recovering said antigen binding molecule from said culture. 

9. A humanized Type II anti-CD20 antigen binding molecule, wherein the 

antigen binding molecule is produced by the host cell of claim 7. 

10. A pharmaceutical composition comprising the antigen binding molecule of 

any one of claims 1, 2, 5 and 9, or produced by the method of claim 8, and a 

pharmaceutically acceptable carrier. 

11. Use of the antigen binding molecule of any one of claims 1, 	5 and 9, or 

produced by the method of claim 8, for the manufacture of a medicament to treat a B-

cell disorder. 

12. The use of claim 11, wherein said B-cell disorder is a B-cell lymphoma. 

13. Use of the antigen binding molecule of any one of claims 1, 2 , 5 and 9, or 

produced by the method of claim 8, for the manufacture of a medicament to treat a 

disorder treatable by B-cell depletion. 

14. The use of claim 13, wherein said disorder is a haematological malignancy 

or an autoimmune disease. 
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15. The use of claim 14, wherein said haematological malignancy is B-cell 

lymphoma, non-Hodgkin's lymphoma, or B-cell chronic lymphocytic leukaemia. 

16. The use of claim 14, wherein said autoimmune disease is rheumatoid 

arthritis or lupus. 

17. The antigen binding molecule of any one of claims 1, 2 , 5 and 9, or 

produced by the method of claim 8, wherein said antigen binding molecule comprises a 

glycoengineered Fc region. 

18. The antigen binding molecule of claim 17, wherein said antigen binding 

molecule has an increase in the fraction of non-fucosylated oligosaccharides attached to 

said glycoengineered Fc region. 

19. The antigen binding molecule of claim 17, wherein said antigen binding 

molecule has an increase in the fraction of bisected, non-fucosylated oligosaccharides 

attached to said glycoengineered Fc region. 

20. The antigen binding molecule of claim 17, wherein said antigen binding 

molecule has significantly higher levels of binding to human FcgammaRlll receptors 

relative to the non-glycoengineered antigen binding molecule. 

21. The antigen binding molecule of claim 17, wherein said antigen binding 

molecule 	has 	significantly 	higher 	levels 	of 	antibody-dependent 	cell-mediated 

cytotoxicity (ADCC) activity relative to the non-glycoengineered antigen binding 

molecule. 


