94.

WHAT IS CLAIMED IS:

~
e,
S,

1. An isolated polynucleotide comprising

a. asequence selected from the group consisting of: SEQ ID NO/5, SEQ
ID NO.: 6 and SEQ ID NO:7; and

b. a sequence selected from the group consisting of:SE@ ID NO: 21,
SEQ ID NO: 22 and SEQ ID NO:23; and

c. sequence ID NO:24.

2. An isolated polynucleotide comprising SEQ IDYNO.:8, SEQ ID NO.: 9
and SEQ ID NO.:10.

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

encodes a fusion polypeptide.

4. An isolated polynucleotide comdprising SEQ ID No.:3.

8. isolated polynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO:4, wherein said isolated polynucleotide encodes a fusion
polypeptide.

9. An isolated polynucleotide comprising
a. a sequence encoding a polypeptide having the sequence of SEQ ID
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b. asequence encoding a polypeptide having the sequence of an antibody /

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

/
/
7

V4

;j
/

10.  Anisolated polynucleotide comprising /
a. a sequence encoding a polypeptide having the sequence oﬁ*!éEQ ID
No.:2; and )
b. asequence encoding a polypeptide having the sequencgsgf an antibody

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

11.  Anisolated polynucleotide encoding a polypeptidgfﬁaving the sequence of
SEQ ID No.:1.

12. Anisolated polynucleotide encoding a polyi;eptide having the sequence of
SEQ ID No.:2.

13.  Anisolated polynucleotide comgﬁ’sing SEQ ID NO.: 11.

£ /

14 Anisolated polynucleotide comprising SEQ ID NO.: 12.

15.  Anisolated polynuclqé%ide comprising a sequence having at least 80%

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

16.  Anisolated polynucleotide comprising a sequence having at least 85%

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

£
/

17.  An isglated polynucleotide comprising a sequence having at least 90%
identity to $EQ ID NO.:11 or to SEQ ID NO.:12.

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

/.
idgritity to SEQ ID NO.:11 or to SEQ ID NO.:12.

7/
/
/

/19, Anisolated polynucleotide comprising a sequence having at least 99%

/
/

1dentitv-to-SEQIDNO .11l 0rto.SEQID.NO. 12
D EAZ NI -0 -0 DA A N

TEUITTIT Y=o OO w<x
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20.  An isolated polynucleotide comprising a sequence that encodes a {,/
polypeptide having SEQ ID NO:13 (heavy chain aa). f;” :
21.  An isolated polynucleotide comprising a sequence that encqﬁfé:s a
polypeptide having SEQ ID NO:14 (light chain aa).

22.  Anisolated polynucleotide comprising /

4

a. a sequence encoding a polypeptide having the Vy regfgn of the murine
B-Lyl antibody, or variants thereof, and /
b. asequence encoding a polypeptide having thefséquence of an antibody

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

23.  Anisolated polynucleotide comprising

a. a sequence encoding a polypeptide; hf;Ving the V| region of the murine
B-Ly1 antibody, or variants thereof; and /

b. asequence encoding a polyp%ﬁ{ide having the sequence of an antibody

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

/

24.  Anexpression vector cpfnprising an isolated polynucleotide according to
any one of claims 1-23. j.f"
/
fif
25. The vector of ¢laim 24, wherein said vector is polycistronic.
26. A host cgll comprising the expression vector of claim 24.
27. A pést cell comprising an isolated polynucleotide according to any one of

claims Li23
2§:’ A polypeptide comprising a sequence derived from the murine B-Lyl

g;;%.fhtibody and a sequence derived from a heterologous polypeptide.

K20 Anantigen-binding molecule-comprising the polypeptide-of chaim- 28—

L



97

30.  Anantigen-binding molecule according to claim 29, which binds human /’

CD20. /
/
31.  Anantigen-binding molecule according to claim 29, which is an anfibody.
32.  Anantigen-binding molecule according to claim 31, which /1;{ a chimeric
antibody. ' f
/

J
/

33. An antigen-binding molecule according to clai/n{/ 31, which is a

humanized antibody. /
/
/
34.  Anantigen-binding molecule according to claim 31, which is a primatized
antibody.
/

4
35. A chimeric polypeptide comprisirié/ﬁue sequence of SEQ ID NO:1 or a

variant thereof. /

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

variant thereof.

37. A chimeric polypeptide comprising:

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

b. apolypeptide 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.

38. chimeric polypeptide according to claim 37, further comprising a heavy
chain yariable region framework, wherein said framework comprises an alanine
residue at position 71, according to Kabat numbering.

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

chain variable region framework, wherein said framework comprises an arginine

nnnnnnnnn
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SEQ ID NO: 20.

;’f

Vi
/

y,
41.  Anisolated polypeptide comprising SEQ ID NO:13 or a variari;fgthereof.

/
/
/
/

42.  Anisolated polypeptide comprising SEQ ID NO:14 or a }fgriant therof.
/

43.  Theisolated polypeptide according to any of claims ,3:’5-40, wherein said
polypeptide is a fusion polypeptide. g"j

g{‘
,f'

/
44.  An antigen binding molecule comprisingfyﬂe isolated polypeptide of

claim 43.

/

/
/

Vi

45.  The antigen binding molecule of claﬁn 44, wherein said antigen binding
molecule is an antibody. /

V4
4

46.  The antibody of claim 45, W}I%rein said antibody is a primatized antibody.

/
/

47.  The antibody of claimféé, wherein said antibody is a humanized antibody.

4

/
/

48.  The antigen binj'u(g molecule of claim 44, wherein said antigen binding

molecule is an antibody fragment.
f!

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

primatized.

50.  THe antigen binding molecule of claim 48, wherein said antibody

fragment is humanized.

An antigen binding molecule, which is capable of competing with the

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

Va

/
40. A chimeric polypeptide comprising SEQ ID NO:18, SEQ ID NO:19 aq(ff @

1e-chimerie
xxxxxxxxx IS UTITImITrIvy
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52.  The antigen binding molecule of claim 51, wherein said antigen binding /

molecule is an antibody.

53.  The antigen binding molecule of claim 52, wherein said ant;ib';)dy is
primatized.

54.  The antigen binding molecule of claim 51, wherein S?fiﬁ recombinant
antibody is humanized. / f

55.  The antigen binding molecule of claim 51, wbéfein said recombinant
antibody comprises a human Fc region. ;

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

/

is a human IgG Fc region.

/
4

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

antigen binding molecule having al? Fc region with modified oligosaccharides.

_ff

if'

58. An antigen binding mgfécule according to claim 57, wherein said Fc
4
region has been modified to ﬁave reduced fucose residues as compared to non-

/
modified antigen binding molecule.

4

/
/
59.  An antigen (lbi“nding molecule according to claim 57, wherein said Fc
region has an inc;ﬁ%sed proportion of bisected oligosaccharides.
/
60. An ggﬁtigen binding molecule according to claim 59, wherein said

modified p’figosaccharides are bisected complex.

/

61. /fl An antigen binding molecule according to claim 57, wherein said

/ydiﬁed oligosaccharides have an increased proportion of bisected,

—molecule:

nonfucosylated oligosaccharides in the Fc region of said antigen binding
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62.  An antigen binding molecule according to claim 61, wherein sa/id/
bisected, nonfucosylated oligosaccharides are hybrid. // |
63.  An antigen binding molecule according to claim 61, wherein said

bisected, nonfucosylated oligosaccharides are complex.

64.  Anantigen binding molecule according te'claim 57, wherein at least 20%
of the oligosacchardies in the Fc region/of said polypeptide are bisected,

nonfucosylated.

65.  Anantigen binding molecule according to claim 57, wherein at least 30%
of the oligosacchardies” in the Fc region of said polypeptide are bisected,
nonfucosylated. )

n antigen binding molecule according to claim 57, wherein at least 35%

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

nnnﬁ1r~ncy] ated
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67.  Anantigen binding molecule according to claim 57, wherein at least 70%
of the oligosacchardies in the Fc region of said polypeptide are biseéted,

nonfucosylated.

68. A method of producing an antigen binding molecule, which/s capable of
competing with the murine B-Ly1 antibody for binding to humian CD20, and
wherein said antigen binding molecule is chimeric; said metifod comprising

a. culturing the host cell of claim 26 or claim 27in a medium under
conditions allowing the expression of said polynucleotigé encoding said antigen
binding molecule; and

b. recovering said antigen binding molecu}€ from the resultant culture.

69. The method of claim 68, wherein sa{d antigen binding molecule is an
antibody.
70. A pharmaceutical compositign comprising the antigen binding molecule

according to any of claims 29-34/0r 46-67 and a pharmaceutically acceptable

carrier.

manufacture of a medicament for treating a disorder treatable by B-cell depletion

in a fuman subject in need thereof.

74. A host cell engineered to express at least one nucleic acid encoding a
~—polypeptide-having B(1,4)-N-acetylglucosaminyltransferase Il activity-in-ap—
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amount sufficient to modify the oligosaccharides in the Fc region of -
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/B(1,4)-N-

acetylglucosaminyltransferase III activity is a fusion polypeptide.

76.  The host cell of claim 74, wherein said antigen bindiiig molecule is an
antibody.

77.  The host cell of claim 74, wherein said antigén binding molecule is an
antibody fragment.

78.  The host cell of claim 74, wherein/said antigen binding molecule
comprises a region equivalent to the Fc region of a human IgG.

79.  The host cell of claim 74, wherein said antigen binding molecule
produced by said host cell exhibits/increased Fc receptor binding affinity as a

result of said modification.

80.  The host cell of claim 74, wherein said antigen binding molecule
produced by said host celf exhibits increased effector function as a result of said

modification.

81. A host cell according to claim 75, wherein said fusion polypeptide
comprises the gatalytic domain of B(1,4)-N-acetylglucosaminyltransferase I11.

82.  AMHost cell according to claim 75, wherein said fusion polypeptide further
compriges the Golgi localization domain of a heterologous Golgi resident

polypeptide.

3.

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

. o . :
is-the-loealization-domain-of mannosidase 11
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84.  Ahost cell according to claim 82, wherein said Golgi localization domain / "
is the localization domain of B(1,2)-N-acetylglucosaminyltransferase I. x
/
/
85.  Ahost cell according to claim 82, wherein said Golgi localization domain

/
is the localization domain of (1,2)-N-acetylglucosaminyltransferase I1.

/

/
s

86.  Ahost cell according to claim 82, wherein said Golgi 1oc?ﬁzation domain

is the localization domain of mannosidase 1.

87.  Ahost cell according to claim 82, wherein said Golgi localization domain

is the localization domain of a1-6 core fucosyltransférase.

88.  Ahost cell according to claim 80, whereih said increased effector function

is increased Fc-mediated cellular cytotoxici

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

is increased binding to NK cells.

90.  Ahost cell according tg claim 80, wherein said increased effector function

1s increased binding to magfophages.

91.  Ahost cell aco0Ording to claim 80, wherein said increased effector function

is increased binding to polymorphonuclear cells.
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7
95.  Ahostcell according to claim 80, wherein said increased effector function {/
. . . . f‘j
isincreased T cell priming. /
yj/‘
96. A host cell according to claim 79, wherein said Fc recept()f/;i/s Fey
activating receptor. yjl

y

97. A host cell according to claim 79, wherein said Fc receg/té is FcyRIIIA

receptor. /

98. A host cell according to claim 74, wherein said hést cellisa CHO cell, a
BHK cell, a NSO cell, a SP2/0 cell, a YO myeloma cell, a P3X63 mouse
myeloma cell, a PER cell, a PER.C6 cell or a hybridoma cell.

99.  The host cell of claim 74, further ¢cémprising at least one transfected
polynucleotide encoding a polypeptide acdording to any of claims 28 and 35-41,
and wherein said nucleic acid comprises a sequence encoding a region equivalent
to the Fc region of a human immungglobulin.

100.  The host cell of claim 74, wherein said at least one nucleic acid encoding
a polypeptide having B(14)-N-acetylglucosaminyltransferase III activity is
operably linked to a congtitutive promoter element.

101.  The host cell of claim 100, wherein said polypeptide having B(1,4)-N-

acetylglucosaminyltransferase III activity is a fusion polypeptide.

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

oligosagtharides in a host cell, said method comprising:

a. culturing a host cell engineered to express at least one nucleic acid
en€oding a polypeptide having P(1,4)-N-acetylglucosaminyltransferase III
activity under conditions which permit the production of said antigen binding

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

the Ec-region-of said-antigen-binding-melecule;and
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b. isolating said antigen binding molecule wherein said antigen binding/

molecule is capable of competing with the murine B-Ly1 antibody for bindingt/o

CD20 and wherein said antigen binding molecule or fragment thereof'is chiméric.

103. A method according to claim 102, wherein said modified oligosé:harides

have reduced fucosylation as compared to non-modified oligosaccHarides.

104. A method according to claim 102, wherein said modiﬁ;&ég,osaccharides
are hybrid.

105. A method according to claim 102, wherein said shodified oligosaccharides

are complex.

106. A method according to claim 102, wheyein said recombinant antibody or
fragment thereof produced by said host céll has an increased proportion of
bisected, nonfucosylated oligosaccharided in the Fc region of said polypeptide.
107. A method according to clainy/106, wherein said bisected, nonfucosylated

oligosaccharides are hybrid.

108. A method according fo claim 106, wherein said bisected, nonfucosylated
oligosaccharides are complex.

109. A method atcording to claim 102, wherein at least 20% of the
oligosaccharides /in the Fc region of said polypeptide are bisected,
nonfucosylated

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

oligosagtharides in the Fc region of said polypeptide are bisected,

nonfycosylated.

11.

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

oligosaccharides in the Fc region of said polypeptide are bisected,

‘{——nonfucesylated-
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/

/
112.  An antigen binding molecule engineered to have increased effectpf

: . . /
function produced by the method according to any one of claims 102-111. /

/

/

/
113.  The antigen binding molecule of claim 112, wherein said antigefi binding

molecule is an antibody

114.  An antibody engineered to have increased Fc receptor binding affinity
produced by the method of any one of claims 102-111.

115.  The antigen binding molecule of claim 114, whérein said antigen binding

molecule is an antibody.

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

increased effector function is increased Fc-mediated cellular cytotoxicity.

117.  An antigen binding molecul¢’ according to claim 112, wherein said
increased effector function is incregsed binding to NK cells.
118. An antigen binding molecule according to claim 112, wherein said

increased effector function/s increased binding to macrophages.

119.  An antigen bjnding molecule according to claim 112, wherein said
increased effector fdnction is increased binding to monocytes.

1gen 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 said

incyeased effector function is direct signaling inducing apoptosis.

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

—increased-effector function-is-increased-dendritic-cell maturation———
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123.  An antigen binding molecule according to claim 112, wherein sai}/

increased effector function is increased T cell priming. /

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

receptor is Fc activating receptor.

125.  An antigen binding molecule according to claim/114, wherein said Fc

receptor is FcyRIlIa receptor.
126.  An antigen binding molecule produced by the method of any of claims
102 to 111, wherein said antigen binding molecule is an antibody fragment

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

127.  An antigen binding motecule produced by the method of any of claims
102 to 111, wherein said/antigen binding molecule is a fusion protein that
includes a polypeptidg’having the sequence of SEQ ID NO:1 and a region
equivalent to the Fc region of an immunoglobulin and engineered to have
increased effectdr function.

128. n antigen binding molecule produced by the method of any of claims
10240 111, wherein said antigen binding molecule is a fusion protein that

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

SEQ1D-Ne:30;-SEQ1D-Ne:32:-SEQID-Ne:34:- SEQ- D Ne:36-SEQID-No38:—
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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:5
SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID No:66; SEQ ID Ng:68;
SEQ ID No:70; and SEQ ID No:72, and aregion equivalent to the Fc regién of an

immunoglobulin and engineered to have increased effector function

129.  An antigen binding molecule produced by the method 6f any of claims
102 to 111, wherein said antigen binding molecule is a fusion protein that
includes a polypeptide having the sequence of SEQ NO:3 and a region
equivalent to the Fc region of an immunoglobulin/and engineered to have

increased effector function.

130.  An antigen binding molecule producgd by the method of any of claims
102 to 111, wherein said antigen binding molecule is a fusion protein that
includes a polypeptide having the segtience of SEQ ID NO:76 and a region
equivalent to the Fc region of an/mmunoglobulin and engineered to have

increased effector function.

131. A pharmaceutical coimposition comprising the antigen binding molecule
of any of claims 112 to ¥30 and a pharmaceutically acceptable carrier.
132. A pharmageutical composition comprising the antibody fragment of

claim 126 and g/pharmaceutically acceptable carrier.

133. A pharmaceutical composition comprising the fusion protein of any of
claims/127 to 130 and a pharmaceutically acceptable carrier.
4. Use of the antigen binding according to any of claims 112 to 130 in the

manufacture of a medicament for treating a disease treatable by B-cell depletion

-human-subject-in-need-thereof.
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135.  Anisolated polynucleotide according to claim 4 or 5 further comprisi}g a

sequence encoding a human antibody light or heavy chain constant region

136. An isolated polynucleotide comprising a sequence with at Yfeast 80%
identity to SEQ ID NO:24, wherein said isolated polynucleotide engbdes a fusion
polypeptide.

137. A host cell coexpressing an isolated polynucléotide according to
claim 136 and a polynucleotide comprising a sequencé encoding the variable

region of an antibody light chain.

138.  An antigen binding molecule accoi’ding o claim 57, wherein at least 50%

of the oligosaccharides in the Fc region are Pisected.

139.  Anantigen binding molecule ag€ording to claim 57, wherein at least 60%

of the oligosaccharides in the Fc region are bisected.

140.  Anantigen binding mofecule according to claim 57, wherein at least 70%
of the oligosaccharides in the Fc region are bisected.
141.  Anantigen binding molecule according to claim 57, wherein at least 0%

of the oligosaccharjdles in the Fc region are bisected.

142.  Anangigen binding molecule according to claim 57, wherein at least 90%
of the oligg$accharides in the Fc region are bisected.
143. / An antigen binding molecule according to claim 57, wherein at least 50%

of the oligosaccharides in the Fc region are nonfucosylated.

144.  Anantigen binding molecule according to claim 57, wherein at least 60%

~———ofthe-oligesaccharides-in-the Ecregion-are-nonfucosylated
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145.  Anantigen binding molecule according to claim 57, wherein at least 70%

of the oligosaccharides in the Fc region are nonfucosylated.

146.  Anantigen binding molecule according to claim 57, wherein at least 75%

of the oligosaccharides in the Fc region are nonfucosylated.

147. A method according to claim 73, wherein said disordér is a B cell

lymphoma.

148.  An isolated polynucleotide comprising a sequerice 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 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 ID'No:61; SEQ ID No:63; SEQ ID
No:65; SEQ ID No:67; SEQ ID No:69; and/SEQ ID No:71.

149.  Anisolated polynucleotide accgrding to claim 148, wherein said isolated
polynucleotide comprises SEQ ID NO:31.
150.  Anisolated polynucleotide according to claim 148, wherein said isolated

polynucleotide comprises SEQ ID NO:55.

152.  Anisolgted polynucleotide comprising SEQ ID No:75.
153. 1solated polynucleotide according to claim 148 or 149, wherein said

isolated polynucleotide encodes a fusion polypeptide.

An isolated polynucleotide comprising
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

N()'ﬁﬂ; and
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b) a sequence encoding a polypeptide having the sequence of SEQ/

ID NO:76

155.  Anisolated polynucleotide comprising a sequence having at least 80%
identity to a sequence selected from the group consisting of SEQ ID N¢:29; SEQ
ID No:31; SEQ ID No:33; SEQ ID No:35; SEQ ID No:37; SEQ IDNo: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
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.

156.  An isolated polynucleotide comprising a/&equence having at least 80%
identity to SEQ ID NO:75, wherein said isolated polynucleotide encodes a fusion

polypeptide.

157.  An isolated polynucleotide comprising a sequence having at least 85%
identity to a sequence selected from the group consisting of SEQ ID No:29; SEQ
ID No:31; SEQ ID No:33; SEQ IID No:35; SEQ ID No:37; SEQ ID No:39; SEQ
ID No:41; SEQ ID No:43; SEQYID 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
ID No:61; SEQ ID No:637/SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and
SEQ ID No:71. ’

158.  An isolated polynucleotide comprising a sequence having at least 85%
identity to SEQ/ID No: 75.

159. isolated polynucleotide comprising a sequence having at least 90%
identity to a sequence selected from the group consisting of SEQ ID No:29; SEQ
ID N¢:31; SEQ ID No:33; SEQ ID No:35; SEQ ID No:37; SEQ ID No:39; SEQ
IDNo:41; SEQ ID No:43; SEQ ID No:45; SEQ ID No:47; SEQ ID No:49; SEQ
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; and

SEO.JD-Nao71
£ [SE i vas s = ara S ryes o



160.  An isolated polynucleotide comprising a sequence having at least 90%/
identity to SEQ ID No: 75. /

/
/

161.  An isolated polynucleotide comprising a sequence having at Ieé:t 95%
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
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
ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and
SEQ ID No:71.

162.  An isolated polynucleotide comprising
identity to SEQ ID No: 75.

sequence having at least 95%

163.  An isolated polynucleotide com ising a sequence having at least 99%
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 No:43; SEQ D 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
ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and

SEQ ID No:71.

identity to a sequence selected from t

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

identity to SEQ ID No: 75.

165. solated polynucleotide comprising

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

No236; SEQ ID No:38; SEQ ID No:40; SEQ ID No:42; SEQ ID No:44; SEQ ID

0:46; 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

LWNNG%@é%SEQ%DNM%SEQJDN@#@%&H@SEQ@MQ%&Hd—_-_m
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b) a sequence encoding a polypeptide having the sequence of an antibody /

Fc region, or a fragment thereof, from a species other than mouse. !;"’

166.  Anisolated polynucleotide comprising
a) a sequence encoding a polypeptide having the sequence of/xéEQ ID

No:76; and /
b) a sequence encoding a polypeptide having the sequence % an antibody

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

167.  An isolated polynucleotide encoding a polypeptide having a sequence
Q 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 N¢/: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/AD No:70; and SEQ ID No:72.

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

168.  Anisolated polynucleotide encoding a polypeptide having the sequence of
SEQ ID No:76.

169. An isolated polynuclegtide comprising a sequence that encodes a
polypeptide having a sequenge selected from the group consisting of SEQ ID
No:30; SEQ ID No:32; SE@ 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:524 SEQ ID No:54; SEQ ID No:56; SEQ ID No:58; SEQ ID
No:60; SEQ ID Nox2; SEQ ID No:64; SEQ ID No:66; SEQ ID No:68; SEQ ID
No:70; and SEQ/D No:72. '

170.  An Asolated polynucleotide comprising a sequence that encodes a

polypeptide having SEQ ID NO:76.

171/ Anexpression vector comprising an isolated polynucleotide according to

y one of claims 148-170.

~—172——The-veetor-of-elaim-171-wherein-said-vectoris-polycistronic.—
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173. A host cell comprising the expression vector of claim 171. /

174.  Ahost cell comprising an isolated polynucleotide according to any oxie of

claims 148-170.

175. A humanized polypeptide comprising a sequence selected f6m 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 ID Né: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,/0r a variant thereof.
176.  Ahumanized polypeptide comprising th€ sequence of SEQ ID NO:76, or

a variant thereof.

177.  Anisolated polypeptide 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 ID No:46;
SEQ ID No:48; SEQ ID No:504 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, or a variant thereof.

178.  Anisolated polypeptide comprising SEQ ID NO:76, or a variant thereof,

lated polypeptide according to any of claims 177-178, wherein
said polypeptide is a fusion polypeptide.

180. / An antigen binding molecule comprising the isolated polypeptide of
claim 179.

181.  The antigen binding molecule of claim 180, wherein said antigen binding

moleculeis-an antibody
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182.  The antibody of claim 181, wherein said antibody is a humanized /

/
antibody. /

/

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

molecule is an antibody fragment.

184. The antigen binding molecule of claim 183, wherein Aaid antibody

fragment is humanized.

185.  The antigen binding molecule of claim 180, wherein said antigen binding
molecule is a recombinant antibody.
186. The antigen binding molecule of claim 185, wherein said recombinant

antibody is humanized.

187.  The antigen binding molecule of/claim 180, wherein said recombinant

antibody comprises a human Fc regiog.

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

region is a human IgG Fc regjon.

189.  An antigen bindihig molecule of any of claims 180-188, said antigen

binding molecule havihg an Fc region with modified oligosaccharides.

n binding molecule according to claim 189, wherein said Fc
modified to have reduced fucose residues as compared to non-
modified antigen binding molecule.

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

region has an increased proportion of bisected oligosaccharides.

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

modified n]ignqgr‘nhnridpq are bisected nnmp]pv
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193.  An antigen binding molecule according to claim 189, wherein said /l
modified oligosaccharides have an increased proportion of bisecte}e{,
nonfucosylated oligosaccharides in the Fc region of said antigen bir}d{ng

molecule.

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

bisected, nonfucosylated oligosaccharides are hybrid.

195.  An antigen binding molecule according to claim/193, wherein said
bisected, nonfucosylated oligosaccharides are complex.
196.  An antigen binding molecule according to ¢laim 189, wherein at least
20% of the oligosacchardies in the Fc region of gaid polypeptide are bisected,

nonfucosylated.

197.  An antigen binding molecule according to claim 189, wherein at least
30% of the oligosacchardies in the Fc fegion of said polypeptide are bisected,

nonfucosylated.

198.  An antigen binding molecule according to claim 189, wherein at least
35% of the oligosacchardiey/in the Fc region of said polypeptide are bisected,

nonfucosylated.

199.  An antigen binding molecule according to claim 189, wherein at least
70% of the oligosdccharides in the Fc region of said polypeptide are bisected,

nonfucosylated

200.  Anlethod of producing an antigen binding molecule, which is capable of
competing with the murine B-Ly1 antibody for binding to human CD20, and.
whergin said antigen binding molecule is chimeric; said method comprising

a) culturing the host cell of claim 173 or claim 174 in a medium under
onditions allowing the expression of said polynucleotide encoding said antigen
binding molecule; and

b)-recovering-said-antigen-binding-molecule-
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201.  The method of claim 200, wherein said antigen binding molecu efs an

antibody.

202. The method of claim 200, wherein said chifmeric antigen binding

molecule is humanized.
203. A pharmaceutical compositiefi comprising the antigen binding molecule

according to any of claims 189199 and a pharmaceutically acceptable carrier.

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

rther comprises-an-adjuvant.
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206. Use of pharmaceutical composition of any of claims 203-205 in the/

manufacture of a medicament for treating a disorder treatable by B-cell depletion

in a human subject in need thereof.

207. A host cell engineered to express at least one nucleic acid éncoding a
polypeptide having B(1,4)-N-acetylglucosaminyltransferase III 4ctivity in an
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 180-197.

208.  The host cell of claim 207, wherein said polypeptide having B(1.4)-N-

acetylglucosaminyltransferase III activity is a fusion polypeptide.

209.  The host cell of claim 207, wherein gaid antigen binding molecule is an

antibody.

210.  The host cell of claim 207,
antibody fragment.

erein said antigen binding molecule is an

211.  The host cell of cldim 207, wherein said antigen binding molecule

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

of claim 207, wherein said antigen binding molecule

produced by said‘host cell exhibits increased Fc receptor binding affinity as a

213.  THe host cell of claim 207, wherein said antigen binding molecule
produged by said host cell exhibits increased effector function as a result of said

modification.

214. A host cell according to claim 208, wherein said fusion polypeptide
prises-the-eatalytie-domain-of B:-4)-N-acetylglucosaminyltransferase- H——



=119 -

/

/

/

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

further comprises the Golgi localization domain of a heterologous Golgi residgé
polypeptide.

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

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 B(1,2)-N-acetylgluco$§aminyltransferase 1.
218. A host cell according to claim 215, whereih said Golgi localization

domain is the localization domain of B(1,2)-N-acetylglucosaminyltransferase II.

219. A host cell according to claim 215/ wherein said Golgi localization
domain is the localization domain of mangosidase I.

220. A host cell according to claim 215, wherein said Golgi localization
domain is the localization domain/of a1-6 core fucosyltransferase.

221. A host cell according to claim 213, wherein said increased effector
function is increased Fc-mediated cellular cytotoxicity.

222. A host cell gccording to claim 213, wherein said increased effector

function is increaséd binding to NK cells.

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

function ig'increased binding to macrophages.

224./ A host cell according to claim 213, wherein said increased effector

ction is increased binding to polymorphonuclear cells.

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

nection-is-increased ]—\inﬂing to-monocytes
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226. A host cell according to claim 213, wherein said increased effectgf/
function is increased direct signaling inducing apoptosis. /

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

function is increased dendritic cell maturation.

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

function is increased T cell priming.

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

activating receptor.

230.  Ahost cell according to claim 22, wherein said Fc receptor is FeyRIIIA

receptor.

231.  Ahostcell according t6 claim 207, wherein said host cell is a CHO cell, a
BHK cell, a NSO cell, 3/SP2/0 cell, a YO myeloma cell, a P3X63 mouse
myeloma cell, a PER cgll, a PER.C6 cell or a hybridoma cell.

to the B¢ region of a human immunoglobulin.

3. Thehost cell of claim 207, wherein said at least one nucleic acid encoding

a polypeptide having B(1.4)-N-acetylglucosaminyltransferase III activity is

/

perably linked-to-a-constitutive-promoter-element-
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;
234.  The host cell of claim 233, wherein said polypeptide having B(1,4)-N/
acetylglucosaminyltransferase III activity is a fusion polypeptide. /

235.  An antigen binding molecule according to claim 189, whereini at least

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

236. An antigen binding molecule according to claim 189/wherein at least

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 bigected.

238. An antigen binding molecule accordigg to claim 189, wherein at least

80% of the oligosaccharides in the Fc region are bisected.

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

90% of the oligosaccharides in the Fc region are bisected.

240. An antigen binding
50% of the oligosaccharid

lecule according to claim 189, wherein at least

in the Fc region are nonfucosylated.

ipding molecule according to claim 189, wherein at least

60% of the oligosagtcharides in the Fc region are nonfucosylated.

242.  An angigen binding molecule according to claim 189, wherein at least
70% of the Oligosaccharides in the Fc region are nonfucosylated.
243. / An antigen binding molecule according to claim 189, wherein at least

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

244. The use according to claim 206, wherein said disorder is a B cell

]‘H‘Y\‘l’\hf\m Q.
YR phrotas




245, An isolated polynucleotide comprising at least one complementari
determining region of the murine B-Ly1 antibody, or a variant or trancated form
thereof containing at least the specificity-determining residues for said
complementarity determining region, wherein said isolated poliucleotide

encodes a fusion polypeptide.

246.  An isolated polynucleotide according to claim 245, wherein said
complementarity determining region is selected from the group consisting of :

[LIST ALL B-Lyl CDR SEQUENCES)].

247.  Anisolated polynucleotide according to claifn 245, wherein said isolated

polynucleotide encodes an antigen binding mole

248.  Anisolated polynucleotide compriging at least three complementarity
determining regions of the murine B-Ly1 Antibody, or variants or truncated forms
thereof containing at least the specifigity-determining residues for each of said
three complementarity determining fegions, wherein said isolated polynucleotide

encodss a fusion polypeptide.

249.  An isolated polynyéleotide according to claim 248, wherein said
complementarity determjiing regions comprise at least one sequence selected
gof : SEQ ID NO:5, SEQ ID NO:6 and SEQ ID NO:7;
and at least one seq ténce selected from the group consisting of: SEQ ID NO:21,
SEQIDNO:22, ‘.a'-v SEQ ID NO:23; and SEQ ID NO:24, or variants or truncated

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

from the group consistit

for each of #aid complementarity determining regions.

250. /Anisolated polypeptide encoded bytheisolated polynucleotides of any of
claimis 245-249,
/251.  An antigen binding molecule comprising at least one complementarity

determining region of the murine B-Ly1 antibody, or a variant or truncated form

/%W%%HW&&W—WM
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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
anfigen binding molecule comprises at least three complementarity determining
regions of the murine B-Lyl antibody, or variants or truncatéd forms thereof
containing at least the specificity-determining residueg’ for each of said

complementarity determining regions.

253,  An antigen binding molecule according

anfigen binding molecule comprises the variablg region of an antibody light or

heavy chain.

claim 252, wherein said

254, An anﬁgen binding molecule gcording to claim 252, wherein said

antigen binding molecule is a chimeri€ or humanized, antibody.

255.  Anengineered Type II aiti-CD20 antibody having increased ADCC as a

result of said engineering wifhout substantial loss of ability to induce apoptosis of
target cells.

256. An engineeyed Type I anti-CD20 antibody according to claim 255,
wherein said body has been engineered to have an altered pattern of

glycosylation in the Fc region.
257. engineered Type II anti-CD20 antibody according to claim 256,

wheréin said altered glycosylation is an increase in the amount of bisected

plex oligosaccharides.

258. An engineered Type Il anti-CD20 antibody according to claim 256,
¥ whereinsaid-altered-glycosylation is-a-decrease in the amount of fucose residues.——
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259,  An engineered Type II antibody according to claim 2535,

wherein said atibody has been engineered to have an altered amino acid
—sequence-in-the Fe-region:
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WHAT IS CLAIMED IS:

1. A humanized Type II anti-CD20 antigen binding molecule comprising:
(2) aheavy 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 KV1 light chain variable region of SEQ ID NO:76.

2. 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 K'VI light chain variable region of SEQ ID NO:76.

3. 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 or 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.

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

claims 1 to 3.

5. 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

1to 3.

6. A humanized Type-II anti-CD20 antigen binding molecule comprising the heavy chain
variable region encoded by the nucleic acid sequence of claim 5 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

rituximab.

7. An expression vector comprising the polynucleotide of claim 4 or 5.

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

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

binding molecule of any one of claims 1 to 3 and 6 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.

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

antigen binding molecule is produced by the host cell of claim 8.

11. A pharmaceutical composition comprising the antigen binding molecule of
any one of claims 1 to 3, 6 and 10, or produced by the method of claim 9, and a

pharmaceutically acceptable carrier.

12. Use of the antigen binding molecule of any one of claims 1 to 3, 6 and 10, or

produced by the method of claim 9, for the manufacture of a medicament to treat a B-

cell disorder.

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

14. Use of the antigen binding molecule of any one of claims 1 to 3, 6 and 10, or

produced by the method of claim 9, for the manufacture of a medicament to treat a
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disorder treatable by B-cell depletion.

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

or an autoimmune disease.

16. The use of claim 15, wherein said haematological malignancy is B-cell

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

17. The use of claim 15, wherein said autoimmune disease is rheumatoid
arthritis or lupus.
18. The antigen binding molecule of any one of claims 1 to 3, 6 and 10, or

produced by the method of claim 9, wherein said antigen binding molecule comprises a

glycoengineered Fc region.

19. The antigen binding molecule of claim 18, wherein said antigen binding
molecule has an increase in the fraction of non-fucosylated oligosaccharides attached to

said glycoengineered Fc region.

20. The antigen binding molecule of claim 18, wherein said antigen binding
molecule has an increase in the fraction of bisected, non-fucosylated oligosaccharides

attached to said glycoengineered Fc region.
21. The antigen binding molecule of claim 18, wherein said antigen binding
molecule has significantly higher levels of binding to human FcgammaRIII receptors

relative to the non-glycoengineered antigen binding molecule.

22. The antigen binding molecule of claim 18, wherein said antigen binding
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molecule has significantly higher levels of antibody-dependent cell-mediated

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

molecule.



