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~BRIEF SUMMAR Y- e o

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. Infer alia, this method involves producing recombinant,
chimeric antibodies or chimeric fragments thereof. The efficacy of these ABMs
is further enhanced by engineering the glycosyiation profile of the antibody Fc
region.

In one aspect, there is provided a humanized Type II anti-CD20 antigen binding molecule

comprising: (2) a heavy chain variable region selected from 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 (b) the KVI light chain variable region

of SEQ ID NO:76.

[0019D]

In one aspect, there 1 provided a humanized Type-1l anti-CD20 antigen binding molecule

comprising & heavy chain variable region having the specificity determining 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.

[0019¢]

In one aspect, there is provided an isolated polynucleotide encoding the heavy chain variable

region as defined herein.

[0020]

Accordingly, in one embodimentaspest, the disclosureinvention is directed to an isolated

polynucleotide comprising: (a) a sequence selected from a group consisting of.

SEQ ID NQ.:5, SEQ ID NO.: 6 and SEQ ID NO..7. (CDRs Vy-1); (b) a sequence

selected from a group consisting oft SEQ ID NO.:21, SEQ ID NO.:22 and SEQ

ID NO.:23. (CDRs Vi), and SEQ ID NO:24. In another embodimentaspeet, the disclosurcinvention is
directed to an isolated polynucleotide comprising SEQ ID NO.:8, SBQ ID NO.: 9

and SEQ ID NO.:10. (CDRs V). In one embodiment, any of these

polynucleotides encodes a fusion polypeptide.
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In a further embodimentaspest, the disclosureinvention 13 directed to an isolated polynucleotide
comprising SEQ ID Ne.:2. In another embodimentaspeet, the disciosureinvention is direcied (o an isolated

polynucleotide comprising SEQ ID No.:4. In a further embodimentaspest, the disclosureinvention is

directed to an isolated polynucleotide comprising 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 ID No:41; SEQ ID Noé3;

SEQ ID No:45; SEQ ID No:47; SEQ ID No:49; SEQ ID No:31; 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
embodimentaspest, the disclosureisveatien is directed to an isolated polynucleotide comprising SEQ ID

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

[0G21a} In one aspect, there 1s provided an isolated polynucleotide encoding a heavy chain variable region

having an amine acid sequence at least 80% identical to the heavy chain variable region as defined herein.

[0021b] 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 ID NO: 76, wherein said antigen binding moiecule induces higher

level of apoptosis when incubated with CD20-positive human cells relative ic a control under identical

[0022]

conditions using the C2B8 chimeric 1gG1 antibody with an identical sequence to rituximab.

The disclosureinventien is further directed to an isolated polynucleotide comprising
a sequence having at least 80% identity to SEQ ID NO:2, wherein said isolated

polynucleotide encodes a fusion polypeptide. In an additional gmbodimentaspeet, the disclosureinvention
is directed to an isolated polynucleotide comprising a sequence

having



10

at least 80% identity to SEG ID NO:4, wherein said isolated polynucleotide
encodes a fusion polypeptide. The disclosureinventien is further directed to an isolated
polynuclectide comprising a sequence having at least 80% identity to a sequence
selected from the group consisting of SEQ ID No:29; SEQ ID Ne:31; SEQ ID
Ne:33; SEQ ID Ne:35; SEQ ID Ne:37; SEQ ID No:39; SEQ D No:4l SEQ ID
No:43; SEQID No:45; SEQ ID No47; SEQID No:49%; SEQ ID No:51; SEQ ID
No:53; SEQ ID No:55; SEQ ID No:id7; SEQ ID Neo:5%; SEQ ID No:61,; SEQ ID
No:63; SEGQ ID No:65; SBEQ D Ne:67; SEQ ID No:69; and SEQ ID No71,
wherein said isolated polynucleotide encodes a fusion polypeptide. In an
additional embodimentaspeet, the disclosureinvention is directed to an isolated polynuciectide
comprising a sequence having at least 80% identity to SEQ ID NO:73, wherein
said isolated polynucleotide encodes & fusion polypeptide.

90231 The disclosureinvention is further directed to a polynucleotide comprising SEQ D
NO:11 {whole heavy chainy), or to polynucleotides having 80%, 85%, 90%, 95%
or 99% identity to SEQ ID NQ:11. The disclosurcinvention is also directed to a
polynucleotide comprising SEQ ID NO:2 (whole light chainj, or to
polymucleotides having 80%, 85%, 90%, 95% or 99% identity te SEQ IDNO:12.

- f0624] The disciosureinvention is also directed to an isolated polynucleotide encoding a

~chimeric polypeptide having the sequence of SEQ ID No.:1, In one embodiment,
the polynucleotide comprises a sequence sncoding a polypeptide having the
sequence of SEQ ID No.:1; and 2 sequence encoding a polypeptide having the
sequence of an antibody Fo region, or 2 fragment thereof, from 2 species other
than mouse. The disclosureinventien is also directed to an isofated polynucleotide
encoding 2 chimeric polypeptide having a sequence selected from the group
conststing 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 Na:50; SEQ ID Ne:52; SEQ ID No:54; SEQ ID No:36;
SE(Q ID No:58; SEQ ID Ne:60; SEQ ID Ne:62; SEQ ID No:64; SEQ ID No:66;
SBEQ ID No:68; SEQ ID No:70; and SEQ ID No:72. In one embodiment, the
polynuclectide comprises a sequence encoding a polypeptide baving a sequence
selected from the group consisting of SEQ ID No:30; SEQ ID Ne:32; SEQ ID
No:34; SBQ ID No:36; SEQ ID No:38; SEQ ID No:40; SEQ ID No:42; SEQID
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No:44; SEQ ID No46; 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 1D No:60; SEQ ID No:62; SEQ 1D
No:64; SEQ ID No:66; SEQ ID No:68; SEQ H)No:70; and SBQE>Ne:72; and a
sequence encoding a polypeptide having the sequence of an antibody Fe region,
or a fragment thereof, from a species other than mouse.

025 In yet another embodimentaspeet, the disclosureinvention 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 Fc region_ or a fragment thereof,
from a species other than mouse. In yet another embodimentaspect, the disciosureinvention is directed 1o
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.

[0026] The disclosureinvention is also directed to an isolated polynucleotide comprising a
sequence encoding a polypeptide having the Vy region of the murine B-Lyl
antibody, or finctional 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. In another embodimentaspeet, the disclosureinvention is directed to an
isolated polynucleotide comprising 2 sequence encoding a polypeptide having the
Vy region of the murine B-Ly] 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.

[0826a] In one aspect, there is provided an expression vector comprising the polynucleotide as defined |

herein.

[0326b] In one aspect, there is provided an isolated host cell comprising the expression vector as defined

herein.

10627]  The disclosureinvention 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 gmbodimentaspeet, the disclosureinventon is directed to a host
cell comprising any of the 1solated potynucleotides described above.

[6028] In one embodimentaspest, the disclosureinvention is directed to an isolated polypeptide
comprising: (a) a sequence selected from a group consisﬁng of: SEQ ID NO.: 15,
SEQID NO.: 16 and SEQ ID NO.:17. (CDRs Vy-1); (b) a sequence selected from
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a group consisting of: SEQ ID NO.:25 SEQ ID NO.:26 and SEQ ID NO.27
{CDRs Vyo); and SEQ ID NO:28, wherein said polypeptide is a fusion
polypeptide. In another embodimentaspeet, the disclosureinvention is directed to an isolated
polypeptide comprising SEQ ID NO.:18, SEQ ID NO.: 19 and SEQ ID NO.:20.
(CDRs V1), wherein said polypeptide is a fusion polypeptide.
[0G29] The disclosureinvention is also directed to a chimeric polypeptide comprising the sequence of
SEQ ID NO.:1 or a variant thereof. The disclosureinventien 18 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 Fe region. The disclosureisvention is also directed to a chimeric potypeptide

comprising 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 1D No:46; SEQ 1D No:48; SEQ ID No:50; SBQ
ID No:52; SEQ ID No:54; SEQ ID No:56; SEQ TD 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. The disclosuressvention is farther directed to a
chimeric polypeptide comprising the sequence of SEQ 1D NO.:76 or a variant
thereof. In one embodiment, any one of these polypeptides firther comprises a
human Fe region.
[0030] In another embodimentaspeet the disclosureinvention is direcied to a polypeptide comprising &
sequence derived from the murine B-Ly! antibody and a sequence derived fiom 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.
16031} In an additional embodimentaspeet, the disclosureinventien is directed to an isolated polypeptide
comprising SEQ ID NO: 13 or a variant thereof. In another embodimentespest, the disclosureinvention
1s directed to an isolated polypeptide comprising SEQ ID NO: 14.
[0032] In another embodimentaspeet, the disclosureinvensen 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 Vi
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region having an amino acid sequence selected from the group consisting of SEQ
ID NO.: 1; SEQ ID No:30; SEQ 1D No:32; SEQ ID Now34; 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 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 Vi 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 1s 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.

[0033] The disclosureireention is further related to an ABM of the present disclosureinvention, said
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 compiex. In a further embodiment, the ABM has an increased proportion of
nonfudosyiated oligosaccharides or bisected, nonfucosylated oligosaccharides in
the Fc region of said molecule. In one embodiment, the bisected, nonfucosyiated
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, nonfucosylated. In more preferred embodiments, at least 30%, 35%,
40%, 45%, 50%; 55%, 60%, 65%, 70% or 75% or more of the oligosaccharides
are nonfucosylated or bisected., nonfucosylated.

[06G34] The disclosuretnvention is further related to a polynucleotide encoding any of the
ABMs discussed above, and to expression vectors and cells comprising such a

polynucleotide.
{0G34a] In one aspect, there is provided a method for the production of the humanized Type-1I 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 anfigen

binding molecule from said culture.

[0634b] In one aspect, there is provided a humanized Type Il anti-CD20 antigen binding molecule,

wherein the antigen binding molecule is produced by the host cell as defined herein. _

[0G35] The disclosureinvention is further related to 2 method of producing an ABM, which
is capable of competing 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 polynucieotide that encodes an ABM of the present disclosureisention in a
medivm under conditions sllowing the expression of said polynucleotide

encodng said ABM; and (b) recovering said ABM from the resuliant culture.

[0635a] 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.

18036} In another embodimentaspect, the disclosureinvention is related to a pharmaceutical composition
comprising the ABM of the disclosureinvertien. It is contemplated that the pharmaceutical

compostiion may further comprise 2 pharmacesutically accepteble camrier, 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.

[0036Db] 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 freat a disorder

treatable by B-cell depletion.

{6037} In-a further gm_lggmweefe, the disclosureinvention is related to a method of treating a
disease frsatable by B-cell depletion. The method comprises administering &
therapeutically effective amount of the ABM 6f the present disclosureinvention to 2 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.

[0038] In yet another embodimentaspest, the disclosureipvention is related to & host cell engineered to
express at least one mucleic acid encoding a polypeptide having GoTTI activity in
an axnount sufficient to modify the oligosaccharides in the Fe region of produced
by the host cell, wherein the ABM is capable of competing with the murine B-

Lyl antibody for binding to CD20 and wherein the ABM is chimeric. In one
embodiment, the polypeptide having GnTT activity is a fusion polypeptide. In
another embodiment, the ABM produced by the host cell is an antibody or an
antibody fragment. In a figther émbodimént, the ABM comprises 2 region

squivalent to the Fe region of 2 hugman IgG.

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

method as defined herein, wheremn said antigen binding molecule comprises a glycoengineered Fc region.
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(64367 The disclosureinvention is also directed to an isolated polynucieotide comprising at
least one complementarity determining region of the murine B-Ly1 antibody, ora
variant or truncated form thereof containing at least the specificity-determining
residues for said complementarity determining region, wherein said isolated
polyvnuclectide encodes a fusion polypeptide. Preferably, such isolated
polvnucleotides encode a fusion palypeptide that is an antigen binding moleoutle,

In one embodiment, the polynuclectide comprises three complementarity
determining regions of the murine B-Lyl antibody, or varianis or irencated forms
thersof containing at least the specificity-determining residues for each of said

three complementarity determiming regions. In another embodiment, the
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polynucleotide encodes the entire varizble region of the Hght or heavy chain ofa
chimeric (e.g., humanized) antibody. The disclosureinvention is further directed to the
polypeptides encoded by such polynucleotides.

{0044 In another embodiment, the disclosureinvention is directed to an antigen combining
molscule comprising at least one complementarity determining region of the
murine B-Ly1 aniibody, or & variant or truncated form thereof containing af 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 munine B-Lyl antibody, or variants or fruncated forms
thersof containing at least the specificity-determining residues for each of said
three complementarity dletennining regions. In another embodimentaspect, the antigen
binding molecule comprises the varable region of an antibody light or heavy
chain. In one particularly useful embodiment, the antigen binding molecule is a
chimeric, e.g., humnanized, antibody. The disclosureisnvention 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.
[0041]

The present disclosurcinvention is the first known instance in which a Type II anti-

CD20 antibody has been enginsered to have increases effector fincHons such as
ADCC, while still retaining potent apoptosis ability. Accordingly, the present
disclosuretnvention is directed to an engineered Type II anti-CD20 antibody having

increased ADCC as a resulf of said engmeering and without loss of substantial
ability to induces apoptosis. In one embodiment, the Type I anti-CD20
antibodies have been engineered to have an altered pattern of glycosyiation in the
F¢ region. In = particular embodiment, the altered glycosylation comprises an
mereased level of bisected complex residue‘s m the Fec region. In another
particular embodiment, the dltered glycosylation comprises and reduced level of
fucose residues in fe Foregion. In another embodiment, the Type IT anti-CD20
directed to methods of making such enginesred Type II antibodies and to
methods of using such antibodies in the reatment of various B cell disorders,

mcluding B cell lymmphomas,
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[0045]
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The host cell of the present disclosureinvention may be selected from the group that
melndes, but 1s not limited io, 2 CHO call, a BHE. cell, aNSO cell, a SP2/0cell a
YO myeloma cell, a P3X63 mouse myeloma cell, a PER cell, s PER.C6cell ora
hybridoma cell. In one embodiment, the host cell of the disclosureinventon further
comprises & iransfected polynuclectide comprising a polynuclectide encoding the
Vi region of the murine B-Ly! aniibody or variants thereof and 2 sequence
encoding 2 region equivalent to the Fe region of a muman immonoglobulin, In
another embodiment, the host cell of the disclosureinvension further comprises a transfected
polynucleotide comprising a polynucieotide encoding the Vy region of the
muarine B-Lyl antibody or variants thereof and 4 sequence encoding a region
squivalent to the Fe region of a buman immunoglobulin,

In a further embodimentaspest, the disclosureinvention is directed to a host cell that produces an
ABM that exhibiis increased Feo receptor bindimg affinity and/or increased
effector function as a result of the modification of its oligosaccharides. In one
embodirnent, the increased binding affinity is to an Fo receptor, parhicularly, the
FeyRI1A receptor. The effector function contermplated herein may be selected
from the group that includes, but is not mited to, increased Fe-mediated cellular
cytotoxicity; increased binding to NK ceils; increased binding to macrophages;
increased binding to polymorphonuclear cells; increased binding ic monocyies;
inoreased direct signaling inducing apoptosis; increased dendritic cell maturation;
and increased T cell priming.

In a further embodiment, the host cell of the present disclosureinvensien comprises
at least one nucieic acid encoding a polyneptide having GoTTII activity fhat is
operably linked to 2 constitutive prometer element.

In another embodimentaspeet, the disclosureinvention is directed to a method for producing an
ABM 11 a host cell, comprising: (a) culturing a host cell enginesred to express at
least one polynucleotide encoding a fusion polypeptide having GuTII activity
under conditions which permit the production of said ABM and which permit the
modification of the cligosaccharides present on the Fo region of said ABM,; and
(b) isolating said ABM; whersin saié ABM is sapable of competing with: the
murine B-Lyl antibody for binding to CD20 and wherein said ABM is chirneric.

In one embodiment, the polypeptide having GoTHI activity is a fusion
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polypeptide, preferably comprising the catalytic domain of GnTI and the Golgl
localization domain of 2 heterclogous Golgi resident polypeptide selected from
the group consisting of the localization domain of mannosidase IL the
localization domain of B(1,2)-N-acetylglucoseminyltransferase I (“GnTT”), the
localization domain of mannosidase 1, the localization domain of B(1,2)-N-
acetylgiucosaminytiransferase IL (“GnTIT™), and the localization: domain of al-6

cors fucosyltransferase. Preferably, the Golgi localization domain is from
mennostdase I or GnTlL

f0846] In a further embodimentaspeet, the disclosureinvestion is directed to a method for modifying the

glycosylation profile of an anfi-CD20 ABM produced by a host cell comprising
mtroducing into the host cell at least one nucisic acid or expression vector of the
disclosureinvention. In one embodiment, the ABM is an antibody or a fragment thereof}
preferably comprising the Foregion of an IgG. Alternatively, thepolypeptideis a

fusion protemn that includes a region equivalent to the Fo reglon of a htman 1gG.

10047] In one embodimentaspeet, the disclosuretsvention is related to a recombinant, chimeric

antibody, or 2 fragment thereof, capable of competing with the murine B-Lyl
antibody for binding to CD2Z0 and having reduced fucosyiation.

{00481 In another embodimentaspest, the present disclosureinvention is directed to 2 method of

modifying the glycosyiation of the recombinant antibody or & fragment thereof of
the disclosuretavention by using a fusion polypeptide having GuTIII activity and
comprising the Golgl localization domain of a heterologous Golgi resident
poiypeptide. In one embodiment, the fusion polypeptides of the disclosureinventior
comprise the catalviic domain of GnTIL In another smbodiment, the Golg
iccalization domain is selected from the group consisting of the localization
domhin of mannosidase 11, the localizetion domain of GnTl, the localization
domain of mannosidase I, the localization domalin of GnTI and the localization
domain of a1-6 core fucosylvansferase. Prafersbly, the Golgi localization
domazin is from mannosidese I or GnTL

[6049] In one embodiment, the method of the disclosureiaventen is directed towards
producmg a recombinant, chimeric entibody or 2 fragment thereof, with modified
oligosaccharides wherein said modified oliposaccharides have reducad

fucosylation as compared o non-modified oligosaccharides. According to the
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present disclosurcinwention, these modified oligosaccharides may be hybrid or complex. In another
embodiment, the method of the disclosureinvention is directed towards producing a
recombinant, chimeric antibody or a fragment thereof having an increased
proportion of bisected, nonfiucosylated oligosaccharides in the Fe region of said
polypeptide. In one embodiment, the bisected, nonfucosylated oligosaccharides

are  hybrid. In another embodiment, the bisected, nonfucosylaied
oligosaccharides are compiex. In a firther embodiment, the method of the
disclosureinvention is directed towards producing a recombinant, chimeric antibody or a
fragment thereof having af least 20% of the oligosaccharides in the Fo region of
said potypeptide that are bisected, nonfucosylated. In apreferred embodiment, at
least 30% of the oligosaccharides in the Fo region of said polypeptide are
bisected, nonfucosyiated. In another preferred embodiment, wherein at least 35%

of the oligosaccharides in the Fo remion of said polypeptide are bisested,
nonfocosylated.

00561

In a further embodimentaspest, the disclosursinvention is directed to a recombinant, chimeric
antibody or & fragment thereof, that exhibits increased Fe receptor binding
affinity and/or increased effector function as a result of the modification of its
oligosaccharides, In one embodiment, the increased bindmy affinitv is to an Fo
activating receptor. In a further embodiment, the Fo receptor is Foy activating
receptor, particularly, the FeyRILA receptor. The effector function contemplated
herein may be selected from the group that includes, but is not hmited to,
mereased Fe-mediated cellular cytotoxicity; increased binding to NE cells;
increased binding to macrophages; increased bindmg to polymorphonuciear cells;
incressed binding to monocytes; increased direct signaling inducing apoptosis;
mereased dendritic osll manration; and inoreased T cell priming,
J0051]

. In another embodimentaspeet, the disclosureinvention is directed to a recombinant, chimeric
antibody fragment, having fhe binding specificity of the murine B-Ly1 antibody
and containing the Fe region, that is engineered to have mmcreased effector
function produced by any of the methods of the present disclosureinvention.
[0G¢52] In another embodimentaspeet, the present disclosureigvention is directed to a fusion protein that
includes a polypeptide baving the sequence of SEQ 1D NO:1 and a region

equivalent to the Fe¢ region of en immmunoglebulin and engineered to have
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increased effector function produced by any of the methods of the present
disclosureinvention.
{0053] In anofher embodimentespeet, the present disclosureinvention is directed to & fusion protein that
includes a polypeptide having the sequence of SEQ ID NO:3 and a region
equivalent fo the Fe region of an immunogiobuin and engineered to have
increased effector function produced by any of the methods of the present
disclosureinvention,
[0034] In one embodimentespest, the present disclosureisvention is directed to a pharmaceutical
composifion comprising a recombinant, chimeric antibody, produced by any of
the methods of the present disclosureimvention, and a pharmaceutically acceptable carrier. In another
-embodimentaspest, the present disclosureinvention is directed to a pharmaceutical
composition comprising & recombinant, chimeric antibody fragment produced by
any of the methods of the present disclogureinvention, and a pharmaceutically acceptable carrier. In
-another embodimentaspeet, the present disclosureinvention is directed to a pharmaceutical
composition comprising a fusion protein produced by any of the methods of the
present disclosureinvention, and a pharmaceutically acceptable caﬁ‘ier.
[0855] The disclosureinvention 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 disclosureinventien, to a human subject in need thereof.

BRIEF DESCRIPTION OF THE FIGURES

106036 FIG 1. Nucleotide (SBQ ID NO:2) and ammo acid sequence (SEQ ID
NO: 1) of the Vy region of the murine B-Lyl.

[6057] FIG 2. Nucleotide (SEQ ID NO4) and amino acid sequence (SEQ ID
NQO:3) of the V region of the murine B-Lyl.

[0058] FIG 3. Binding of Rituximab® (O) and ¢ch-B_Lyi (A) to CD20 on Raji
B-lymphoma cells.

0059} FIG 4. B-Cell depletion by Rituximab® (O) and ch-B_Lyl (A) in whole

blood of the three different classes of FeyRII1a-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 I5:

1. A humanized Type II anti-CD20 antigen binding molecule comprising:
{a) a heavy chain variable region selected from 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

(b)the KVI1 light chain variable region of SEQ ID NO:76.

2.2, A humanized Type-II anti-CID20 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-er—2 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 IgGl antibody with an

identical sequence to rituximab.

43, An isolated polynucleotide encoding the heavy chain variable region of sasy-one-of

claims 1 te-30r 2.

4. __ Anisolated polynucleotide encoding a heavy chain variable region having an amino
acid sequence at least 80% identical to the heavy chain variable region of emy-ene-ef-claims
1 to-30r 2.

&5, Ahumanized Type-II anti-CD20 antigen binding molecule comprising the heavy chain
variable region encoded by the nucleic acid sequence of claim 54 and the KV1 light chain

variable region of SEQ ID NO: 76, wherein said antigen binding molecule induces higher level
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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 rifuximab.

F0. An expression vector comprising the polynucleotide of claim 43 or 34.
&7, An isolated host cell comprising the expression vector of claim #6.
8. A method for the production of the humanized Type-1I anti-CD20 antigen

binding molecule of any one of claims 1. 2 te-3 and &5 comprising culturing the host
cell of claim 87 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 I anti-CD20 antigen binding molecule, wherein the

antigen binding molecule 1s produced by the host cell of claim &7.

4410, A pharmaceutical composition comprising the antigen binding molecule of
any-one of claims 1, 2te-3, 65 and +89, or produced by the method of claim 98, and a

pharmaceutically acceptable carrier.

4211, Use of the antigen binding molecule of any one of claims 1, Zte-3, 65 and
+39, or produced by the method of claim 28, for the manufacture of a medicament to

treat a2 B-cell disorder.

1312, The vse of claim +211, wherein said B-cell disorder is a B-cell lymphoma.

13 Use of the antigen binding molecule of any one of claims 1, 2-#s-2, 65 and

389, or produced by the method of claim 28, for the manufacture of a medicament to

treat a
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disorder treatable by B-cell depletion.

1514, The use of claim 1413, wherein said disorder is a haematological malignancy

or an autoimmune disease.

+6:15. The use of claim 4514, wherein said haematological malignancy is B-cell

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

LA, The use of claim 1514, wherein said autocimmune disease is rheumatoid

arthritis or lupus.

+a:17. The antigen binding molecule of any one of claims 1, Zte-3, €5 and +89, or
produced by the method of claim 98, wherein said antigen binding molecule comprises a

glycoengineered Fc region.

HE1E, The antigen binding molecule of claim 1+&17, wherein said antigen binding
molecule has an increase in the fraction of non-fucosylated oligosaccharides attached to

said glycoengineered Fc region.

219, The antigen binding molecule of claim +817, wherein said antigen binding
molecule has an increase in the fraction of bisected, non-fucosylated oligosaccharides

attached to said glycoengineered Fec region.
220 The antigen binding molecule of claim +817, wherein said antigen binding
molecule has significantly higher levels of binding to human FegammaR]IIl receptors

relative to the non-glycoengineered antigen binding molecule.

PR The antigen binding molecule of claim 3817, wherein said antigen binding



