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CLAIMS

1. A modified anti-CD20 antibody, wherein said modified antibody induces higher levels of
apoptosis when complexed with CD20 as compared to when the chimeric B-Lyl

antibody is complexed with CD20, and wherein said modified antibody comprises:

a first polypeptide comprising a heavy chain variable region sequence of SEQ ID NO:
128 and a second polypeptide comprising a light chain variable region sequence of SEQ
ID NO: 48; or

a first polypeptide comprising a heavy chain variable region sequence of SEQ ID NO:
129 and a second polypeptide comprising a light chain variable region sequence of SEQ
ID NO: 48.

2. The antibody of claim 1, wherein said antibody comprises an Fc region that has been

glycoengineered to have an increase in the amount of bisected complex oligosaccharnides.

3. The antibody of claim 1 or 2, wherein said antibody comprises an Fc region that has been

glycoengineered to have a decrease in the amount of fucose residues.

4. The antibody of any of claims 1-3, said antibody having an Fc region with modified
oligosaccharides.
5. The antibody of claim 4, wherein at least 20% of the oligosaccharides in the Fc region are

bisected, nonfucosylated.

6. The antibody of claim 4, wherein at least 50% of the oligosaccharides in the Fc region are
nonfucosylated.
7. A host cell expressing at least one nucleic acid encoding a polypeptide having B(1,4)-N-

acetylglucosaminyltransferase III activity in an amount sufficient to glycoengineer the Fc



10.

11.

12,

13.

14.

I5.

16.

17.

119

region of a polypeptide produced by said host cell, wherein said polypeptide is the

antibody of any one of claims 1-6.

The host cell of claim 7, wherein said host cell further expresses a nucleic acid encoding

a polypeptide having mannosidase 1I activity.

The host cell of claim 7 or 8, wherein said antibody produced by said host cell exhibits

increased Fc receptor binding affinity as a result of said glycoengineering.
The host cell of claim 9, wherein said Fc receptor is FcyRIIIA receptor.

The host cell of claim 7 or 8, wherein said antibody produced by said host cell exhibits

increased effector function as a result of said glycoengineering.

The host cell of claim 11, wherein said increased effector function is increased Fc-

mediated cellular cytotoxicity.

The host cell of claim 11 or 12, wherein said increased effector function is increased

antibody-dependent cellular cytotoxicity.

The host cell of claim 7 or 8, further comprising at least one transfected polynucleotide
encoding the first and second polypeptides according to claim 1, and wherein said
polynucleotide further comprises a sequence encoding a region equivalent to the Fc

region of a human immunoglobulin.

A pharmaceutical composition comprising the antibody of any one of claims 1-6 and a

pharmaceutically acceptable carrier.

Use of the antibody of any one of claims 1-6 for the manufacture of a medicament to treat

a disorder treatable by B-cell depletion.

‘Use of the antibody according to claim 16, wherein said disorder is a haematological

malignancy or an autoimmune disease.
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Use of the antibody according to claim 17, wherein said haematological malignancy is B-

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

Use of the antibody according to claim 17, wherein said autoimmune disease is

rheumatoid arthritis or lupus.

Use of the antibody according to claim 17, wherein said haematological malignancy 1s B-

cell lymphoma.

An antibody according to any one of claims 1-6 for use as a medicament to treat B-cell

Iymphoma.

An isolated polynucleotide comprising a sequence that encodes a light chain variable

region sequence of SEQ ID NO: 48.

The isolated polynucleotide of claim 22, wherein said isolated polynucleotide further
comprises a sequence that encodes a heavy chain variable region sequence of SEQ ID

NO: 128.

The isolated polynucleotide of claim 22, wherein said isolated polynucleotide further
comprises a sequence that encodes a heavy chain variable region sequence of SEQ ID

NO: 126.
An expression vector comprising the polynucleotide of any one of claims 22-24.
A host cell comprising the expression vecior of claim 25.

A method for producing in a host cell an anti-CD20 antibody having an Fe region with
modified oligosaccharides and engineered to have increased effector function, said

method comprising:

a. culturing a host cell engineered to express at least one nucleic acid

encoding a polypeptide having (1,4)-N-acetylglucosaminyltransferase Il activity under
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conditions which permit the production of said antibody, and which permit the

modification of the oligosaccharides present on the Fe region of said antibody; and
b. isolating said antibody;
wherein said antibody is the modified antibody of any one of claims 1-6.

The method of claim 27, wherein said host cell is further engineered to express a nucleic

acid encoding a polypeptide having mannosidase II activity.

The method of claim 27 or 28, wherein said modified oligosaccharides have reduced

fucosylation as compared to non-modified oligosaccharides.

The method of any one of claims 27-29, wherein said antibody produced by said host cell
has an increased proportion of bisected, non-fucosylated oligosaccharides in the Fc

region of said polypeptide.
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WHAT IS CLAIMED 1S:

1. A modified antigen binding molecule comprising a heavy chain or 1y,
chain variable region comprising at least one amino acid residue
substitution in at least one framework region of said heavy chain o light
chain variable region as compared to the heavy chain or light chain
variable region of a parent antigen binding molecule, w "rein said
substitution results in altered cell signaling activity of a tdrget antigen
when said modified antigen binding molecule is comp gxed with said

target antigen.

2. A modified antigen binding molecule comprising a heavy chain or light
chain variable region comprising at least gne amino acid residue
substitution in at least one framework re i%f said heavy chain or light
chain variable region as compared to bheavy chain or light chain

variable region of a parent antigen Winding molecule, wherein said

modified antigen binding molecule has altered ability o mediate cross-

Iimking of one or more target anti

ns as a result of said substitution.

3.+ The modified antigen binding molecule of claim 1 or 2, wherein said

substitution is in said heavy chain variable region.

4. The modified anfigeh binding molecule of claim 3, wherein said

substitution is in FR1 of said heavy chain variable region.

5. The modified/antigen binding molecule of claim 3, wherein the entire

FR1 of said' heavy chain variable region is replaced by 2 germline VH
FRI.

The/modified antigen binding molecule of claim 5, wherein the germline
FR1 comprises an amino acid sequence at Kabat positions 8 to 13

selected from the group consisting of SEQ ID NO:63, SEQ ID NO:64,
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SEQ ID NO: 65, SBQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ
ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID
NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77,
SEQ ID NO:78, SEQ ID NO:79, SEQ ID NO:101, SEQ IDNQ:102, §
ID NO:103, SEQ ID NO:104, and SEQ ID NO:105.

7. The modified antigen binding molecule of claim 4, wherein said
substitution in FR1 of said heavy chain variable regioxj{émpﬁses a
replacement of an amino acid residue at one or more of Kgbat positions §,
9,10, 11, 12, or'13.

8. The modified antigen binding molecule of elaim 7, wherein said

substitution in FR1 of said heavy chain vapable region comprises a

replacement of the amino acid residue at

S. The modified antigen binding molécule of claim 8, wherein said
substitution comprises a replacem ﬁé of the amino acid residue at Kabat

position 11 with a valine.

10.  The modified antigen biding molecule of claim 7, wherein said

+ substitution in FR1 ofsaid heavy chain variable region comprises a

replacement of the

ino acid residue at Kabat position 12.

11. The modified

tigen binding molecule of claim 10, wherein said
substitution G{mprises a replacement of the amino acid residue at Kabat

1

position 12 with a lysine.

12.  The /modified antigen binding molecule of claim 7, wherein said
sybstitution in FRI of said heavy chain variable region comprises a

eplacement of the amino acid residues at Kabat positions 11 and 12.
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The modified antigen binding molecule of claim 12, wherein said
substitution comprises a replacement of the amino acid residue at Kabat

position 11 with a valine and at Kabat position 12 with a lysine.

I

The modified antigen bnding molecule of claim 12, whereiw said
substitution comprises a replacement of the amino acid residue #t Kabat

position 11 with a leucine and at Kabat position 12 with a valine.

The modified antigen binding molecule of claim 3, wherein said

substitution comprises replacement of at least one améo acid residue in

FR4 of said heavy chain variable region.

The modified antigen binding molecule claim 15, wherein said
substitution in FR4 of said heavy chain/variable region comprises a
replacement of an amino acid residue af/one or more of Kabat positions

110 0r 112,

The modified antigen binding ; 4 olecule of claim 1 or 2, wherein said

substitution is in said Hght chin variable region.

The modified antigen/binding molecule of claim 17, Wherein said
substitution in said gi t chain variable region comprises areplacement of
an amino acid res; a‘" at one or more of Kabat positions 40, 80, 83, 105,
or 106. '.

The modified antigen binding molecule of claim 1, wherein said aliered

cell sighaling activity is increased agonist activity.

THe modified antigen binding molecule of claim 19, wherein said

increased agonist activity is induction of apoptosis.
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21.  The modified antigen binding molecule of claim 1, wherein said altered

cell signaling activity is increased antagonist activity.

22.  The modified antigen binding molecule of claim 1 or 2, wherein/said

modified antigen binding molecule binds specifically to human £D20.

23.  The modified antigen binding molecule of claim 1 or 2, herein said
modified antigen binding molecule binds specifically/to a receptor
tyrosine kinase,

24.  The modified antigen binding molecule of claim 23, wherein said

oup consisting of HER1
(EGFR1), HER2/neu, HER3, HER4, IGF-IR, FGFR, PDGFR, VEGER],
VEGFR2, and VEGFR3.

receptor tyrosine kinase is selected from the

25.  The modified antigen binding molgeule of claim 1 or 2, whérein said
parent antigen binding molecule fic{mprises aheavy chain variable region
selected from the group consisfing of SEQ ID NO:55, SEQ ID NO:56,
SEQ ID NO:57, SEQ ID NQ58, SEQ ID N(O:59, SEQ ID NO:6G, SEQ
D NO:61, and SEQ ID NO:62. |

26.  The modified antigen binding molecule of claim 1 or 2, forther

comprising & hungar Fe region.

27.  The modifigd antigen binding molecule of claim 26, wherein said Fe

region haé been modified fo have aliered oligosaccharides.

28.  The/modified antigen binding molecule of claim 27, wherein said Fe
région has been modified to have a decreased proporion of fucose

residues compared to a non-modified Fo region.
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The modified antigen binding molecule of claim 27, wherein said Fc
region has an increased ratio of GlcNAc residues to fucose residues

the modified Fc region compared to a non-modified Fe region.

A modiﬁed antigen binding molecule comprising a CHI, ='&omain
comprising at least one amino acid residue substitution as cgmpared to
the CH1 domain of a parent polypeptide, wherein said subsjitution results
in either altered cell signaling activity of a target anfigen when said
modified antigen binding molecule is complexed witlysaid target antigen
or altered ability to mediate cross-linking of one op/more target antigens

as a result of said substitution.

The modified antigen binding molecule/ of claim 30, wherein said
substitution in CH1 comprises a replacefient of an amino acid residue at.

one or more of positions 148, 149 03150,

An isolated polynucleotide encdding a polypeptide comprising a heavy
chain or light chain variable/region, wherein said heavy chain or light

chain variable region comprises at least one amino acid residue

substitution in at least giie fratnework region as compared to a parent
heavy chain or light chain variable re gion, and wherein said substitution
results in either altered cell signaling activity of a target antigen when
said polypeptideis complexed with said target antigen or altered ability to

mediate crosstlinking of one or mors target antigens as a result of said

A veghor comprising the polynueleotide of claim 32.
A host cell comprising the vector of claim 33.

A host cell engineered to express at least one nucleic acid encoding a
polypeptide having B(1,4)-N-acetylglucosaminyltransferase Il activity in

an amount sufficient to modify the oligosaccharides in the Fe region of a

O AR RO L 0.4
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polypeptide produced by said host cell, wherein said polypeptide is a

modified antigen binding molecule according to claim 1 or 2.

The host cell of claim 35, wherein said antigen bindﬁ:zg molecile

of said oligosacchéride modification.

A host cell according to claim 36, wherein said incr

function is increased Fo-mediated cellular cytotoxicity. /

A host cell according to claim 37, wherein E‘?id incieased effector
O

function is increased direct signaling inducing apoptosis.

A method for producing a modified antiger' binding molecule comprising
a heavy chain or light chain variable regjon compriging at least one amino
acid residue substitution in at least gmfe framework region of said heavy
chain or light chain variable re%}cy( as compared to the heavy chain or
light chain variable region of a pArent antigen binding molecule, wherein
said substitution resulte in ﬁ/ered cell signaling activity of a target
antigen when said modified’antigen binding molecule is complexed with

said target antigen, said

D culturing thehost cell of claim 34 under conditions permitting the
exp'ressio‘, of said polynucleotide; and

(ify  recoverihg said modified antigen binding molecule from the
cultm‘é medium. '

A meth (f for pféiaucing amodified antigen binding molecule comprising
a heayy chain or light chain variable region comprising at least one
mz?{o acid residue substitution in at least one framework region of said
fhéavy chain or light chain variable region as compared to the heavy chain
or light chain variable region of a parent antigen binding molecule,
wherein said substitation results in altered ability to mediate cross-lisking

as a vesult of said substitution, said method comprising:

=7
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() culturing the host cell of claim 34 under conditions permitting the
expression of said polynucieotide; and
(i)  recovering said modified antigen binding molecule from the

culture medium.

41.  Aphammaceutical composition comprising the modified antigen binding
molecule of any one of claims 1, 2, or 30 and a pharmacéutically

acceptable carrier.

42, Use of the antigen binding molecule according to claitn 1 or 2 for the
- manufacture of a medicament for the treatment or p phylaxis of cancer

or a precancerous condition or lesion.

43, The use according to claim 42, wherein said/cancer is selected from the
group consisting of B-cell lymphoma, bregst cancer, bladder cancer, head
and neck cancer, skin cancer, pancrea}i cancer, lung cancer, ovarian

cancer, colon cancer, prostate cancey, kidney cancer, and brain cancer.

44,  The use according to claim 42/ wherein said precancerous condition or
lesion is selected from the gfoup consisting of oral leukoplakia, actinic
keratosis (solar keratosis éjrecancerous polyps of the-colon or recﬁlm,
gasiric  epithelial dysplasia, adenomatous dysplasia, hereditary
nonpalyposis col%ancer syndrome (HNPCC), Barrett's ssophagus,

pladder dyspias% and precancerous cervical conditions.

45,  Theuse accoéng to claim 42, wherein said antigen binding molecule is

used i;?herapeuﬁcaﬂy effective amount from about 1.0 mg/kg to about
15 mg/ks.

46. modiﬁéd antigen binding molecule according to claim 1 or 2 for use as
amedicament in the treatment or prophylaxis of a disorder that is related
io altered cell signaling activity and/or altered cross-Hnking of one or

more target antigens.
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47.  The modified antigen binding molecule according to claim 46, wherein

said altered cell signaling activity is increased apoptosis. -

48.  The modified antigen bmding molecule according to claim 46, wher

said disorder is a B cell disorder,

49.  The modified antigen binding molecule according to claim 46, wherein
said target antigen.is CD20. |

50.  Useof amodified antigen binding molecule comprisiftg a heavy chain or
light chain variable region for the preparatios}/ég a medicament for

mducing apoptosis in a cell, wherein said hegvy chain or light chain-

variable region comprises at least one aminosacid residus substitution in

at least one framework region of said heayy chain or light chain variable. -
region as compared to the heavy chain 0{/1iight chain variable region of a
parent antigen binding molecule, and wherein said modified antigen
binding molecule has increased ability to induce apoptosis compared to

sald parent polypeptide.

51, Use of a modified antigeny’binding molecule for the preparation of a
medicament for tine treatynent of a disease or disorder that is treatable by
altered cell signaling dctivity of a targe% antigen, wherein said modified
antigen binding lll] ecule comprises a heavy chain or light chain variable
region comprisigg at least one amino acid substitution in at least one
framework r écm of said heavy chain or light chain variable region
compared {0 the heavy chain or light chain variable region of a parent

anti gezjfmding molecule, and wherein said substitution results in altered

ignal

ing activity of a target antigen when said modified antigen

ing molecule is complexed with said target antigen.

52. / The use of claim 51, wherein said altered cell signaling activity is

¢

increased indnction of apoptosis.
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53. Use of a modified antigen binding molecule for the preparation ¢f a
medicament for the treatment of a disease or disorder that is treatable by
altered ability to mediate cross-linking of one or more target antigens,
wherein said modified antigen binding molecule comprises a;/ff;:aw chain
or light chain variable region comprising at least ogéf amino acid
substitution in at least one framework region of said ha,&ii;y chain or light
chain variable region compared to the heavy chain orff;ght chain variable
region of a parent antigen binding moiecule, and /\élerein said modified
antigen binding molecule has altered ability t(}x{nediate cross-linking of
one or more target anfigens as a result of Sf:}if{ substitution.

7
&

/

A

54.  The use of claim 51 or 53, wherei_;afjsaid modified antigen binding

molecule comprises said heavy chaif variable region.

el

7
7/
/

55.  The use of claim 54, Whereigﬂ;;aid modified antigen binding molecule
comprises a heavy chain/variable region selected from the group
consisting of SEQ ID 1\1@{24, SEQ ID NO:36, and SEQ ID NO:38,

/f '

56. The use of cia:im/,ﬁzi or 53, Wﬁerem said disease or disorder is a cell

proliferation di§6rder.

/
4

7

57. The use of claim 56, wherein said cell proliferation disorder is cancer.

i

58. The f{se of claim 57, wherein said cancer is 2 B cell tymphoma.




