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1 CD20 ANTIBODIES WITH INCREASED FC RECEPTOR BINDING
AFFINITY AND EFFECTOR FUNCTION BACKGROUND OF THE
INVENTION Field of the Invention [0001] The present invention relates to
antigen binding molecules (ABMs). In particular embodiments, the
present invention relates to recomhinant monoclonal antibodies, including
CRRIMEUSTHINRYARErer tieRARiEer ARthediesBReRINHINGIUPRR FPARD
In addition, the present invgrtiondrlatesdeaugleic acid molecules
encoding such ABMs, and vectors and host cells comprising such nucleic
acid molecules. The invention further relates to methods for producing the
ABMs of the invention, and to methods of using these ABMs in treatment
of disease. In adgiiTRCREUEDEOE TYEN AR/ EtRSNO ABMs with
modified glycosylation having improved therapeutic properties, including
antibodies with increased Fe receptor binding and increased effector
FiaktionthB askgittutnd Art The Immune System and Anti-CD20 Antibodies
[0002] The.immune system of vertebrates, including humans, consists of a
number of organs and cell types, which have evolved to accurately and

[0001] specifidemnress myentmdlatdiesadigm/bididinSoreleruies (BNSN Sms
CARIIRRSibLYMBRe U e e HHRA Ok 1RGP RRRESHRFIOR AL HGIonal

Immune system. These cells are produced in the thymus, spleen and
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Background Art
The Immnune System and Anti-CD20 Antibodies

{0602] The immune system of vertebrates, including humans, consists of a
number of organs and cell types, which have evolved fo accurately and
specifically recognize, bind and destroy invading foreign microorganisms
("antigens™). Lymphocytes are critical for the proper function of the immune
system. These cells are produced in the thymus, spleen and bone marrow (adult)
and represent about 30% of the total white blood cells present in the circulatory
system of adult humans. There are two major sub-populations of lymphocytes: T
cells and B cells. T cells are responsible for cell mediated immunity, while B
cells are responsible for antibody production (humoral irmmunity). However,ina
typical immune response, T cells and B cells function interdependently: T celis
are activated when the T cell receptor binds to fragments of an antigen that are
bound to major histocompatability complex ("MHC™) glycoproteins on the

surface of an anfizen nresentine cells such activation canses relesse nfMolasical



antibodies ("immunoglobulins”) against the antigen. [0003] Each B cell
within the host expresses an antibody of one particular type and
specificity, and different B cells express antibodies specific for different
antigens. B cell proliferation and antibody production spike as a reaction
to a foreign antigen, and both typically cease (or substantially decrease)
once the foreign antigen has been neutralized. Occasionally, however,
proliferation of a particular B cell will continue unabated; such proliferation
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B cells are introduced into a patient, by injection, for example. These
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"malignant" B cells, i.¢., those B cells whose unabated proliferation can lead to B
cell lymﬁhoma, the CD20 swrface antigen has the potential of serving as a
candidate for "targeting” of B cell lymphomas.
{0005] In essence, such targeting can be generalized as follows: antibodies
' specific to the CD20 surface antigen of B cells are introduced into a patient, by
injection, for example, These anti-CD20 antibodies specifically bind to the CD20
 cell surface antigen of (ostensibly) both normal and malignant B cells; the anti-
CD20 antibody bound to the CD20 surface antigen may lead to the destruction
and depletion of neoplastic B cells. Additionally, chemical agents or radicactive
labeis having the potential to destroy the tumor can be conjugated to the anti-
CD20 antibody such that the agent is specifically "delivered" to e.g., the
neoplastic B cells. brespective of the approach, a primary goal is to destroy the
tumor: the specific approach can be determined by the particular anti-CD20
antibody which is utilized and, thus, the available approaches to targeting the
CD20 antigen can vary considerably.



[0006] Unconjugated monoclonal antibodies (mAbs) can be useful
medicines for the treatment of cancer, as demonstrated by the U.S. Food
and Drug Administration's approval ofRituximab (RituxanTM; IDEC
Pharmaceuticals, San Diego, CA, and Genentech Inc., San Francisco,
CA), for the treatment of CD20 p0§§[ve B-cell, low-grade or follicular
Non-Hodgkin's lymphoma, Trastuzumab (HerceptinTM; Genentech Inc,)
for the treatment of advanced breast cancer (Grillo-Lopez, A.-J., et al.,
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number of studies suggest that Fc-receptor-dependent mechanisms
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mechanisms contribute substantially to the action of cytotoxic antibodies against
tumors and indicate that an optimal antibody agamst tumors would bind
preferentially to activation Fc receptors and minimally to the inhibitory partner
FeyRIIB. (Clynes, R. A, et al., Nature Medicine 6(4):443-446 (2000); Kalergis,
AM,, and Raveich, . V., J. Exp. Med. 195(12):1653-1659 (June 2002). For
example, the results of at least one study suggest that the FeyRIlIa receptor in
particular is strongly associated with the efficacy of antibody therapy. (Cartron,
G., et al., Blood 99(3):754-757 (February 2002)). That study showed that
patients homozygous for FeyRIIa have a better response to Rituximab than
heterozygous patients. The authors concluded that the superior response was due
to better in vivo binding of the antibody to FeyRIIla, which resulted in better
ADCC activity against lymphoma cells. (Cartron, G., et al., Blood 99(3).754-757
{February 2002)).



-4- [0008] Various attempts to target the CD20 surface antigen have been
reported. Murine (mouse) monoclonal antibody 1F5 (art anti-CD20
antibody) was reportedly administered by continuous intravenous infusion
to B cell ymphoma patients. Extremely high levels (>2 grams) of 1F5
were reportedly required to deplete circulating tumor cells, and the results
were described as being “transient*4Press et al., "Monoclonal Antibody
IF5 (Anti-CD20) Serotherapyof Human B-Cell Lymphomas." Blood
9/2:584-591 (1987). A potential problem with this approach is that
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[06009] Another reported approach at improving thé ability of murine monoclonal
antibodies to be effective in the treatment of B-cell disorders has been to
conjugate a radioactive label or toxin to the antibody such that the Iabel or toxin
is localized at the tumor site. For example, the above-referenced 1F5 antibody has
been "labeled" with iodine-131 ("”"I") and was reporiedly evaluated for
biodistribution in two patients. See Eary, 1. F. et al., "Imaging and Treatment of
B-Cell Lymphoma" J. Nuc. Med. 31/8:1257-1268 (1990); see also, Press, 0. W.
et al., "Treatment of Refractory Non-Hodgkin's Lymphoma with Radiolabeled
MB-1 (Anti-CD37) Antibody" J. Clin. Onc. 7/8:1;{)27-1038 (1989) (indication
that one patient treated with "'I-labeled IF-5 achieved a "partial responsé");
Goldenberg, D. M. et al., "Targeting, Dosimetry and Radioimmunotherapy of B-
Celi Lymphomas with Iodine-131-Labeled LL2 Monoclonal Antibody" J. Clin.
Onc, 9/4:548-564 (1991) (ihree of eight patients receiving multiple injections



One. 9/4:548-564 (1991) (three of eight patients receiving multiple
injections -5- reported to have developed a HAMA response); Appelbaum,
IF. R. "Radiolabeled Monoclonal Antibodies in the Treatment of
Non-Hodgkin's Lymphoma" Hem./Onc. Clinics off. A. 5/5:1013-1025
(1991) (review article); Press, O. W..et al "Radiolabeled-Antibody
Therapy ofB-Cell Lymphoma with Alitologous Bone Marrow Support.”
New England J. Med. 329/17: 1219-12223 (1993) (iodine-13I labeled
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Additionally, chemical agents, cytotoxins or radioactive agents maybe
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PCT Publication No. WO 88/04936. For example, rituximab (RITUXAN®), a
chimeric anti-CD20, antibody has been approved for the treatment of non-
Hodgkins lymphoma.

[0011] Given the expression of CD20 by B cell lymphomas, this antigen can
serve as a candidate for "targeting" of such lymphomas. In essence, such
targeting can be generalized as follows: antibodies specific for CD20 surface
antigen on B cells are administered to a patient. These anti-CD20 antibodies
specifically bind to the CD20 antigen of (ostensibly) both normal and malignant
B cells, and the antibody bound to the CD20 on the cell surface results in the
destruction and depletion of tumorigenic B cells, Additionally, c’:hem:ical agents,
cytotoxins or radioactive agents may be directly or indirectly attached to the anti-
CD20 antibody such that the agent is selectively "delivered" to the CD20 antigen
expressing B cells. With both of these approaches, the primary goal is to destroy
the tumor. The specific approach will depend upon the particular anti-CD20



expressing B cells. With both of these approaches, the primary goal is to
destroy the tumor. The specific approach will depend upon the particular
anti-CD20 -6- antibody that is utilized. Thus, it is apparent that the various
approaches for targeting the CD20 antigen can vary considerably. [0012]
The rituximab (RITUXAN(r)) antibody is a genetically engineered chimeric
human gamma 1 murine constant domain containing monoclonal

antibody directed against the human CD20 antigen. This chimeric
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[0013] The oligosaccharide component can significantly affect properiies
relevant to the efficacy of a therapeutic glycoprotein, including physical stability,
resistance to protease attack, interactions with the immune system,
pharmacokinetics, and specific biological activity. Such properiies may depend
not only on the presence or absence, but also on the specific structures, of
qligosaccharides. Some generalizations between oligosaccharide structure and
glycoprotein function can be made. For example, cerfain oligosaccharide
structures mediate rapid clearance of the glycoprotein from the bloodstream
through interactions with specific carbohydrate binding proteins, while others can
be bound by antibodies and trigger undesired immune reactions. (Jenkins e al.,
Nature Biotechnol. 14:975-81 (1996)).

[0014] Mammalian cells are the preferred hosts for produetion of therapeutic
gtycoproteins, due to their capability to glycosylate proteins in the most

compatible form for human application. (Cumming e? al., Glycobiology 1:115-30



glycoproteins, due to their capability to glycosylate proteins in the most
compatible form for human application. (Cumming et al., Glycobiologv
1:115-30 -7- (1991); Jenkins et al., Nature Biotechnol. 14:975-81 (1996)).
Bacteria very rarely glycosylate proteins, and like other types of common
hosts, such as yeasts, filamentous fungi, insect and plant cells, yield
glycosylation patterns associated with rapid clearance from the blood
stream, undesirable immune interactions, and in some specific cases,
reduced biological activity, Among mammalian cells, Chinese hamster
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assembly, “secretion or functional activity.
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processing of the core oligosaccharide structures attached at a particular
gl%gg)él' dbBifddsuch that even monoclonal antibodies exist as multiple
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15:26-32 (1997)). The structure of the attached N-linked carbohydrate varies
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considerably, depending on the degree of processing, and can include high-
- mannose, multiply-branched as well as biantennary complex oligosaccharides.
(Wright, A., and Morrison, S. L., Trends Biotech. 15:26-32 (1997)). Typically,
there is heterogeneous processing of the core oligosaccharide structures attached
at a particular glycosylation site such that even monoclonal antibodies exist as
multiple glycoforms. Likewise, it has been shown that major differences in
antibody glycosylation occur between cell lines, and even minor differences are
seen for a given cell line grown vnder different culture conditions. (Lifely, M. R.
et al., Glycobiology 5(8):813-22 (1995)).
[0016] One way to obtain large increases in potency, while maintaining a simple
production process and potentially avoiding significant, undesirable side effects,
i1s to enhance the natural, cell-mediated effector functions of monocional

antibodies by engineering their oligosaccharide component as described in



production process and potentially avoiding significant, undesirable side
effects, is to enhance the natural, cell-mediated effector functions of
monoclonal antibodies by engineering their oligosaccharide component
as described in -8- Umafia, P. et al., Nature Biotechnol. 17:176-180 (1999)
and U.S. Pat. No. 6,602,684, the entire contents of which are hereby
incorporated by reference in their e@tirety. 1gGl type antibodies, the most
commonly used antibodies in cancer immunotherapy, are glycoproteins
that have a conserved N-linked glycosylation site at Asn297 in each CH2
dbimaiin, Theztvad, cimpte xBlivanteriady’: bligd Sac(ii@dlesditaBh&dttaNo.
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naturally-occurring antibodies. )
(1999};and International Publication No. WO 99/54342, the entire contents of

which are hereby incorporated by reference). The antibody chCE7 belongs to a
large class of unconjugated mAbs which have high tumor affinity and specificity,
but have too littlé potency to be clinically useful when produced in standard
industrial cell lines lacking the GnTIHI enzyme (Umana, P., et al, Nature
Biotechnol. 17:176-180 (1999)). That study was the first to show that large
increases of ADCC activity could be obtained by engineering the antibody-
producing cells to express GnTIII, which also led to an increase in the proportion
of constani region (Fc)-associated, bisected oligosaccharides, including bisected,
nonfucosylated oligosaccharides, above the levels found in naturally-occurring
antibodies.

[0018] There remains a need for enhanced therapeutic approaches targeting the
CD20 antigen for the treatment of B cell lymphomas in primates, including, bt
not limited to, humans.



[0018] There remains a need for enhanced therapeutic approaches
targeting the CDZ20 antigen for the treatment of B cell lymphomas in
primates, including, but not limited to, humans. -9- BRIEF SUMMARY OF
THE INVENTION [0019] Recognizing the tremendous therapeutic
potential of antigen binding molecules (ABMs) that have the binding
specificity of the murine B-Lyl antib®dy and that have been
glycoengineered to enhance Fc receptor binding affinity and effector
function, the present inventors developed a method for producing such

ABMs. Inter alia, BRIE ST IATOR/OF FrdBudIEPEEBMbinant, chimeric

antibodies or chimeric fragments thereof. The efficacy of these ABMs is
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dlgg%{&g to an isolated polynucleotide comprising SEQ ID No.:3 In
another aspect, the invention is directed to an isolated polynucleotide
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polynucleotides encodes a fusion polypeptide.

[6621] In a further aspect, the invention is directed to an isolated polynucleotide
comprising SEQ ID No.:3 In another aspect, the invention is directed to. an
isolated poijmucleotide comprising SEQ ID No.:4. In a further aspect, the
invention is directed to an isolated polynucleotide comprising a sequence selected
from the group consisting of SEQ ID No:2%; SEQ ID No:31; SEQ ID No:33;
SEQID No:35; SEQ ID Ne:37; SEQ ID Ne: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:6%; and SEQ ID No:71. In another
aspect, the invention is directed to an isolated polynucleotide comprising SEQ ID
No.:75. In one embodiment, such polynucleotides encode fusion polypeptides.

(00221 The invention is further directed o an isolated polynucleotide comprising
a sequence baving at least 80% identity to SEQ ID NO:3, wherein said isolated

polynucleotide encodes a fusion polypeptide. In an additional aspect, the

mwantinm e directed tn an 1enlated nalunacleniide commricine o canmenee havine



[0022] The invention is further directed to an isolatedpolynucleotide
comprising a sequence having at least 80% identity to SEQ ID NO:3,
wherein said isolated polynucleotide encodes a fusion polypeptide. In an
additional aspect, the invention is rlirerteA to an ienlateA nnhmnrlenti Al.
rmm'ricina a camianre havino -10- at least 80% identity to SEQ ID NO:4,
wherein said isolated polynucleotidé0encodes a fusion polypeptide. The
invention is further directed to an isolated polynucleotide comprising a
sequence having at least 80% identity to a sequence selected from the
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ID No:71, wherein said isolated polynucleotide encodes a fusion
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isolated polynucleotide encoding a chimeric polypeptide having a

sepiBideeBC1EaSIFREe YU I N SIsth (B QighiNetsd SED 1D

N@otgaselell i haidd Ss(dE) NGB0 SEG) doohiRic sl QEE R 2.
SEQ'ID No:42; SEQ iD No:44; SEQ ID No:46; SEQ ID No:48; SEQ 1D

- 1902400:50; SERS 1Y RIGBRissi0 dieaieioa, a8 pxlts dephgucieotide encoding 2
- chimeric polypeptide having the sequence of SEQ ID No.:1. In one embodiment,

the polynucleotide comprises a sequence encoding a polypeptide having the
sequence of SEQ ID No.:1; and a sequence encoding a polypeptide having the
sequence of an antibody Fc region, or a fragment thereof, from a species other
than mouse. The invention is also directed to an isolated polymucleotide
encoding 2 chimeric polypeptide having a sequence selected from the group
consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID No:34; SEQ ID No:36;
SEQ 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 one embodiment, the
polynucleotide comprises a sequence encoding a polypeptide having a sequence
selected from the group consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID
No:34; SEQ ID No:36; SEQ ID No:38; SEQ ID No:40; SEQ ID No:42; SEQID



SEQ ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID
No0:66; SEQ ID No0:68; SEQ ID No:70; and SEQ ID No:72. In one
embodiment, the polynucleotide comprises a sequence encoding a
polypeptide having a sequence selected from the group consisting of
SEQ ID N0:30; SEQ ID No0:32; SEQ ID No:34; SEQ ID No:36; SEQ ID
No0:38; SEQ ID No0:40; SEQ IDN0:42-SEQ ID -11- No:44; SEQ ID No:46;
SEQ ID No0:48; SEQ ID No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID
No:56; SEQ ID No0:58; SEQ ID No0:60; SEQ ID No:62; SEQ ID No:64;
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region, or a fragment thereof, from a species other than mouse. [0025] In
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one embodiment, the£olynucle.otide comprises a sequence encoding a
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%ﬂ“ 8%%{&%% a

aBPERUITHATERHCTITS HFUTIE RO BRI PSR RaaEHd
chimeitnraly pepiidethayitg ttyseiieidee ahbies Ddacts dnnating 2

embodiment, the nucleotide a_.seguence encoding.a
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polypeptide having the sequence of an antibody Fe region, or a fragment
themsnfeerradisgaelypenEdehanipadhe scapaapeaicas Jadloté; and a
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antibody, or functional variants thereof, and a sequence encoding a polypeptide
having the sequence of an antibody Fc region, or a fragment thereof, from a
species other than mouse. In another aspect, the invention is directed to an
isolated polynucleotide comprising a sequence encoding a polypeptide having the
Vi region of the murine B-Lyl antibody, or functional variants thereof, and a
sequence encoding a poiypeptide having the sequence of an antibody Fe region,
or a fragment thereof, from 2 species other than mouse.

[6027] The invention is further directed to an expression vector comprising any
of thé isolated polynucleotides described above, and to ahost cell that comprises
such an expression vector. In a further aspect, the invention is directed to a host
celi comprising any of the isolated polynucleotides described above.

[0028] In one aspect, the invention is directed to an isolated polypeptide
comprising: (a) a sequence selected from a group consisting of: SEQ IDNO.:15,
SEQID NQ.: 16 and SEQ ID NO.:17. {CDRs Vg.1); (b) a sequence selected from



of the isolated polynucleotides described above, and to a host cell that
comprises such an expression vector. In a further aspect, the invention is
directed to a host cell comprising any of the isolated polynucleotides
described above. [0028] In one aspect, the invention is directed to an
isolated polypeptide comprising: (a) a sequence selected from a group
consisting of. SEQ ID NO.:15, SEQ2D NO.: 16 and SEQ ID NO.:17.
(CDRs VH-1); (b) a sequence selected from -12- a group consisting of:
SEQ ID NO.:25, SEQ ID NO.:26 and SEQ ID NO.:27 (CDRs V1_2); and
SE@4ip NOSgingdt SiEQdId pElyEEpHEE iEn NBish andpEEpERN.:27
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comprlses a_human Fc region. The invention is also directed to a chimeric
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an antlgﬁn -binding molecule comprising such a polypeptide. In one
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the antibady is humanized or primatized.
thereof. In'one embodiment, any one of these polypeptides further comprises 2
human Fe region.,

[0030] In another aspect the invention is directed to a polypeptide comprising a
sequence derived from the murine B-Ly1 antibody and a sequence derived from a
heterologous polypeptide and to an antigen-binding molecule comprising such a
polypeptide. In one embodiment the antigen-binding molecule is an antibody. In
a preferred embodiment, the antibody is chimeric. In another preferred
embodiment, the antibody is humanized or primatized.

[0031] In an additional aspect, the invention is directed to an isolated polypeptide
comprising SEQ ID NO: 13 or a variant thereof. In another aspect, the invention
is directed to an isolated polypeptide comprising SEQ ID NO: 14,

[6032] In another aspect, the invention is directed to an ABM, which is capable
of competing with the murine B-Ly! 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 Vg



[0031] In an additional aspect, the invention is directed to an isolated
polypeptide comprising SEQ ID NO: 13 or a variant thereof. In another
aspect, the invention is directed to an isolated polypeptide comprising
SEQ ID NO: 14. [0032] In another aspect, the invention is directed to an
ABM, which is capable of competing with the murine B-Lyl antibody for
binding to CD20 and which is chimeric. In one embodiment, the ABM is
an antibody or a fragment thereof. In a further embodiment, the ABM is a
recombinant antibody comprising a VH -13- region having an amino acid
segitrnesisgleciednianidbeygeavpsemosidirngrothS grQup Eohiting S EERID
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c region of said polypeptide are nonfncosylated or bisected,
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nonfucosylated oligosaccharides or bisected, nonfucosylated oligosaccharides in
the Fc region of said molecule. In one embodiment, the bisected, nonfucosylated
oligosaccharides are hybrid. In a further embodiment, the bisected,
nonfucosylated oligosaccharides are complex. In a one embodiment, at least 20%
of the oligosacchardies 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.

[0034] The invention is further related to a polynucleotide encoding any of the
ABMs discussed above, and to expression vectors and cslis comprising such a
polynucieotide.

[0035] The invention is further related to a method of producing an ABM, which
is capable of competing with the murine B-Ly! antibody for binding to CD20 and
wherein said ABM is chimeric; said method comprising: (a) culturing a host cell



40%,45%,50%,55%, 60%, 65%, 70% or 75% or more of the
oligosaccharides are nonfucosylated or bisected, nonfucosylated. [0034]
The invention is further related to a polynucleotide encoding any of the
ABMs discussed above, and to expression vectors and cells comprising
such a. polynucleotide. [0035] The invention is further related to a method
of producing an ABM, which is capghle 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 -14- comprising a
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treatable by B-cell depletion.”The method comprises administering a
trsiEpEREAIgoatiemiendhnoentt of the ABM of the present invention to a

joo37human gubjectisnagdihereqhihaoRreferad erbodiment she:disgase is
treated by administering an ABM that is a chimeric antlbod%, or a chimeric
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eranrboalr%ént, the polypeptide having GnTIII activity is a fusion polypeptide.
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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 GnTTI activity is a fusion polypeptide. In

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

antibody fragment. In a further embodiment, the ABM comprises a region
equivalent to the Fe region of a human IgG.

[6639] The invention is also directed to an isolated polynucleotide 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
polynucleotide encodes a fusion polypeptide. Preferably, such isolated
polynucleotides encode a fusion polypeptide that is an antigen binding molecule.

In one embodiment, the polynucleotide comprises three complementarity
determining regions of the murine B~Ly1 antibody, or variants or truncated forms
thereof containing at least the specificity-determining residues for each of said

three complementarity determining regions. In another embodiment, the



least one 7comp|ementarity determining region of the murin
antibody, or a variant or truncated form thereof containing
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specificity-determining residues for said complementarity determining
region, wherein said isolated polynucleotide encodes a fusion
polypeptide. Preferably, such isolated polynucleotides encode a fusion
polypeptide that is an antigen bindib§r molecule. In one embodiment, the
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inseticadsdre st instance in which a Type Il anti-

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

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

invention is directed to an engineered Type II anti-CD20 amtibody having

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

ability to induces apoptosis.

In one embodiment, the Type I anti-CD20

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

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

increased level of bisected complex residues in the Fc regio

n. In another

particular embodiment, the altered glycosylation comprises and reduced level of

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

antibodies have undergone polypeptide engineering. he invention is further

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

methods of using such antibodies in the treatment of various B

incinding B cell Iymphomas.

cell disorders,



ability to induces apoptosis. In one embodiment, the Type Il anti-CD20
antibodies have been engineered to have an altered pattern of
glycosylation in the Fc region. In a particular embodiment, the altered
glycosylation comprises an increased level of bisected complex residues
in the Fc region. In another particular embodiment, the altered
glycosylation comprises and reducgg_level of fucose residues in the Fe
region. In another embodiment, the Type Il anti-CD20 antibodies have
undergone polypeptide engineering. he invention is further directed to
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immunoglobulin. [0043] In a further aspect, the invention is directed to a
hégtEalemde Hie (68 AhO MBI EPHBRE M Based Fo receptor

[0043fpinding ﬁ%ﬁ&%e@%%@@n@iﬁ@@ﬁé&@%@@ﬁ%@éﬁ%& pidhies an
modification of its oligosaccharides. In one emb ent, t mcrease%

biftdihG HinfHids %@@S@cgﬁt&?‘”ﬁ?&?ﬁ Wyﬁ‘f R SREHSF
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bindingito monacxtes;. Increased diiec Sianaling dueng NORIOSIR e
mcreased%erP o0 maitur ation; ‘an increased Iprlmlng
cytotoxicity; increased binding to NK cells; increased binding to macrophages;

increased binding to polymorphonuciear cells; increased binding to monocytes;
increased direct signaling inducing apoptosis; increased dendritic cell maturation;
and increased T cell priming.

100443 In a further embodiment, the host cell of the present invention comprises
at least one nucleic acid encoding a polypeptide having GnTIII activity that is
operably linked to a constitutive promoter element.

[0045] In another aspect, the invention is directed to a method for producing an
ABM in a host cell, comprising: {a) culturing a host cell enginesred to express at
least one polynucieotide encoding a fusion polypeptide having GnTTII activity
under conditions which permit the production of said ABM and which permit the
modification of the oligosaccharides present on the Fc region of said ABM; and
(b) isolating said ABM; wherein said ABM is capable of competing with the
murine B-Ly1 antibody for binding to CD20 and wherein said ABM is chimeric.
In one embodiment, the polypeptide having GnTII activity is a: fusion



[0044] In a further embodiment, the host cell of the present invention
comprises at least one nucleic acid encoding a polypeptide having GnTIII
activity that is operably linked to a constitutive promoter element. [0045]
In another aspect, the invention is directed to a method for producing an
ABM in a host cell, comprising: (a) culturing a host cell engineered to
express at least one polynucleotid¢7encoding a fusion polypeptide having
GnTIII activity under conditions which permit the production of said ABM
and which permit the modification of the oligosaccharides present on the
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a habhpissfucesyliransferase. Preferably, the Golgi localization domain is
from mannagsidase Il or GnTI. [0Q46] In a further aspect, the inyention is
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reduced fucosylation. [0048] In another aspect, the present invention is
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1 In another aspect, the present invention is directed to a method of

[004
modifying the glycosylation of the recombinant antiquy or a fragment thereof of
the invention by using a fusion polypeptide having GnTII activity and
comprising the Golgi localization domain of a heterologous Golgi resident
polypeptide. In one embodiment, the fusion polypeptides of the invention
comprise the catalytic domain of GnTIII. In another embodiment, the Golgi
iocalization domain is selected from the group consisting of: the localization
domain of mannosidase II, the localization domain of GnTl, the localization
domain of mannosidase I, the localization domain of GnTTI and the localization
domain of al-6 core fucosyliransferase. Preferably, the Golgi localization
domain is from mannosidase II or GnTL

[0046] In one embodiment, the method of the invention is directed towards
producing a recombinant, chimeric antibody or a fragment thereof, with modified

oligosaccharides wherein said modified oligosaccharides have reduced

fucosylation as compared to non-modified oligosaccharides. According to the



comprising the Golgi localization domain of a heterologous Golgi resident
polypeptide. In one embodiment, the fusion polypeptides of the invention
comprise the catalytic domain of GnTIIl. In another embodiment, the Golgi
localization domain is selected from the group consisting of. the
localization domain of mannosidase I, the localization domain of GnTI,
the localization domain of mannosigase I, the localization domain of
GnTIl and the localization domain of al-6 core fucosyltransferase.
Preferably, the Golgi localization domain is from mannosidase Il or GnTI.

[Oﬁg%drhm @np%eéme&iﬂ_aa @g&@@fiﬁh@ﬂﬁﬁ@%%ﬁﬁ&dﬁﬁﬁﬁh f1ésay\ﬁirds
prodycin recombinant, chimeric antibody or a fragment thereaof, wit
e K St LA R
reftuondifacn siatiencasdboiyase t te-naReoditied Oligasgcah anitessed

According to the -18- present inventian, these modified oligosaccharid
B ) e O T R EARGEHATSIE T SRR D e
inpehypeptidedife oterkobvdidsy dih inirgted, reanining medChiiprascchmntitbeady
or.afr t theyeof haying an increased propartion af bisected
no%uc Sy §t’ed oﬁ%osaggﬁuealgri é%bf)nc{}ﬁlg C r%ﬁo% & (gtg?%:] 6186%88’%?@%?%
ordigradsstiamedes, atvechivpbind, Inonfuchsylatetbdigesadbhanidbsd arbthe

ondigmistin . i i
B A e L e R T

infagmsHtiShateaétery REVAgashiS thueliter @ kaesrrtiintiAes inthricragigp ody

orgg; frRempenidb sl baingatleasl-e0VaRhhe slagsacrhardaminde
Fe@gglon of said polypeptide that are bisected, nonfucosylated. In a

prisfstrd8°%a b shinriiosechaides dv, e e HgjoRRtRaARA Reptid g gre

regignell saidmetwpRIND ardsothis prittr-neh{usasiatefh AN IRRE 35%
pre}erred embodiment, wherein at least 35% of the oligosaccharides in
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a huilieoagiaedt, the invention is directed to a recombinant, chimeric
oosfioos g el el 2 s oced e lecera bndr
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oligosaccharides. In one embodiment, the increased binding affinity is to an Fc
activating receptor. In a further embodiment, the Fc receptor is Foy activating
receptor, particularly, the FeyRIIA receptor. The effector function contemplated
herein may be selecied from the group that includes, but is not limiied to,
increased Fc-mediated cellular cytotoxicity; increased binding to NK cells;
increased binding to macrophages; increased binding to polymorphonuciear cells;
increased binding to monocytes; increased direct signaling inducing apoptosis;
increased dendritic cell maturation; and increased T cell priming.
j0051] In another aspect, the invention is directed to a recombinant, chimeric
antibody fragment, having the binding specificity of the murine B-Lyl antibody
and containing the Fc region, that is engineered to have increased effector
function produced by any of the methods of the present invention.
[0052] In another aspect, the present invention is directed to a fusion protein that
mcludes a polypeptide having the sequence of SEQ ID NO:1 and a region

equivalent to the Fe region of an immunoglobulin and engineered to have



receptor, particularly, the FcyRIIIA receptor. The effector function
contemplated herein may be selected from the group that includes, but is
not limited to, increased Fc-mediated cellular cytotoxicity; increased
binding to NK cells; increased binding to macrophages; increased binding
to polymorphonuclear cells; increased binding to monocytes; increased
direct signaling inducing apoptosis;jgncreased dendritic cell maturation;
and increased T cell priming. [0051] In another aspect, the invention is

directed to a recombinant, chimeric antibody fragment, having the binding

SpReHisHY efffermEmBadIE-bid@REDAHY 13P & eantabiththecF ene giagerihat
is. engineered to have increased effector function produced by any of the
nEtFBEf the present invention. [0052] In another aspect, the present
[0633]nventiomiseiietiagdc aleisiepaieinidials Hitlodason folispeptitmbitiaring
the seqguence,of SEQ ID NO:l and a region ' 1.10 the Ec region of
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In_another t, the present.invention is diregted t S rotein that
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etpieationt to the Fe region of an immunoglobulin and engineered to have
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invention. [0054] In one aspect, the present invention is directed to a
pRemnattol campenpd itRsATEbRIMsThigETe oA nmrediiesd hy auy of
apiDRShJRLQsHEE drRYANYRndbE, RRhpHE-plNSRIASC M RNt eayaRd 2

pharmaceutically acceptable carrier. In another asEect, the present

inFerthiothes dveetedths OpSFERSHHeR! 1EoRiFEEofd cantBATgetical
resanpbing coliptasiccanibaayfaaraaRicposnad P aRYOhibesse Hy0dS

of the present inventjon, and a pharmaceutically acceptable_ carrier.
arf %‘éBE&EOf?Fe‘%FggQH?S%MF&??&&PQC&%‘M?%%%}Q%?&?%L%
ceafesilio anodspaSieg alfepieseir dietntprody daddmdany phihe anweitieds
of the éljsr.?sent invention, and a gghtarmacgutic(?{fl& accef et})leegtzsztr ieé the
[OBEBR PO ThC RO TS RSP Eh R A et G o s NI S TSt §e
treatsdpiciiyeRion)ladpl elianreoemprdivgadptatisiedntga therapeutically
[0055? fiective The invention 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 invention, to a human subject in need thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0056] FIG 1. Nucleotide (SEQ ID NO:3) and amino acid sequence (SEQ ID
NQO:1) of the Vy region of the murine B-Ly1.

60571 FIG 2. Nucleotide (SEQ ID NQO:4) and amino acid sequence (SEQ ID
NO:2) of the Vi region of the murine B-Lyl.

[0658] FIG 3. Binding of Ritwximab® (O) and ch-B_Ly1 (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 FeyRIa-158V/F genotype: (A) whole
blood from a F/F donor, homozygous for the lower affinity receptor; (B) whole



amount ofthe recombinant, chimeric, antibody or fragment thereof,
produced by any of the methods of the present invention, to a human
subject in need thereof. BRIEF DESCRIPTION OF THE FIGURES [0056]
FIG 1. Nucleotide (SEQ ID NO:3) and amino acid sequence (SEQ ID NO:
1) of the VH region of the murine B-Lyi. [0057] FIG 2. Nucleotide (SEQ ID
NO:4) and amino acid sequence (SEQ ID NO:2) of the VL region of the
murine B-Lyl. [0058] FIG 3. Binding of Rituximab(r) (0) and ch-B_Lyl (A) to
CD20 on Raji B-lymphoma cells. [0059] FIG 4. B-Cell depletion by
R‘Ham'm(rf hMﬁh-B?iﬁyﬂnghﬂa Yehethe Mh | @édé}ﬁ&grchﬂ)em/ ‘ e
classes.of FcyRlJIa-158V/F genotype: (A e hlood from a F/F donor,
SRR T T ARTEh PR Tt B S L MR 5B from =
[0060F/V donsihetéfozlygtds GEChEEN DIt yase ploinandd egquimieSTopTD
from a.V/\é donar, homoezygaous for the hi finity receptor. [0060] FIG
5%0?!8\&%@@8 ﬁglaﬁ’é i an%ngmaf#% aci saélélﬁgﬁ%e (SEQID
[006INO:13) blthe NélyotidaifEELRIEHNRTHL) atiz@ R Gcd  bauyncfOEK) BIG
6. ' 3 :12).and amino-aci ence (SEQ ID NO:14)
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of the light chain of a chimeric, anti- 62] FIG 7.
16062 ucleotifEZand Muvigotisiei e quineesctst ssquennsn o Bthy | mapmtisoByLyl

ChBoscDiedl g@&@&&f@ﬁﬁsf}ﬁﬂ@gﬁ%@. RESAREL DRSO the

VL reé?lon. [0063] FIG 8. MALDI-TOF profi a glycoengineered,
chi&Hde8iPRd antibody. (A) Table detailing the percentages of specific

[oo63peaks; (Bi@eecmmtwﬁcsﬁmmgerﬁggewﬁe%ﬂldtﬁﬁ)eﬁ@%zmgm
for glycoengineered chimeric B- Lyl treated with Endo-H. [0064] FIG 9.
Bﬁ{giﬁ%f@%r@?@}ﬁ Y RePAFRFREIS S04 ARER S HE S BRAcHEn e
diffBeeesghdebdeimtit B-H2 ) seistiet Ao thodBehtlifoaed Bitdklid B-
cqnstructs are located.in the framework 1 and 2 regions with all three
C t‘%aé?rﬁ?d"i’cﬁk%r%t%é%ﬁ "HL8 and B-HLI 1 have their FRI and FR2

{0064 equencEr:deriBaatiifro ot dhffchertimnmdtiZedlass, QI enishibta oo RIGHS -
S Tamesoris unen, i e, B s JShabE PR
constructs are located in the framework 1 and 2 regions with all three CDRs
being identical. B-HL$ and B-HL11 have their FR1 and FR2 sequences derived
from the human VH3 class, whereas the complete B-HH2 framework is Inuman
VH1 derived. B-HL11 is a derivative of B-HL8 with the single mutation
GlulGln, with Gin being the amino acid residue in the B-HH2 construct, This
means that the Glul Gln exchange does not alter binding affinity orintensity. The
other differences between B-HH?2 and B-HLS are 14 FR residues, from which
one or more will influence the antigen binding behavior of this antibody.
[6065] FIG 10. Binding of the humanized auti-CD20 antibody BHL4-KV1 on
Raji target cells. The B-HL4 construct is derived from the B-HH2 antibody by
replacing the FR1 of the B-HH2 with that of the human germ line sequence
VHI1_43. This construct shows greatly diminished antigen binding capacity,
despite of having different amino acids at only three positions within FR1. These
residues are located at positions 2, 14, and 30 according to Kabat numbering. Of
these, position 30 sezms to be the most influential position, since it is part of the
Chothia definition of CDRI.



GlulGIn, with GIn being the amino acid residue in the B-HH2 construct.
This means that the Glul Gin exchange does not alter binding affinity or
intensity. The other differences between B-HH2 and B-HL8 are 14 FR
residues, from which one or more will influence the antigen binding
behavior of this antibody. [0065] FIG 10. Binding of the humanized
anti-CD20 antibody BHL4-KVI on | f\ji target cells. The B-HL4 construct is
derived from the B-HH2 antibody by replacing the FRI of the B-HH2 with
that of the human germ line sequence VH1_45. This construct shows
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amino acids at o ree positions wit |. These residues are
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of the Chothia definition of CDRL. -_21-%%066 FIG 11. Comparison of the
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construct binds with a lower intensity/stoicluometry than the the ,vari%s
BIRALPRS R R frrniBonl 2Kl SR REIATBISH S R AT R
byiisopestiathedmby amic BRiasd kb Bhereuisits: K abat dofiplaniiaR well
ast a/Thr O%%}gism at pos'{[g)n 28 g%{ a _numbéerig c.)r'll'his
indRCATE D FATRIRE, iSHBOHE 8?11?5’%? %P}ig,e%ﬁl 761 the complete
10067CDR?2 isHIGpttanTier cotipailyantd@iiiteBElon. 400673 BIG/1L Bathel
comparison.of B-HL1, B-Hill. and the.B-lyl parental antihody.
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B'A)ﬂn a%lé BBdqa X\fﬁlﬁ IHHL' Wﬁldag . @ﬁ%bﬁﬁeﬁe@ BEGEREY on
frameaor S deri%gd%rom'the uman VH1 cslégss, Among ot{%gr differences,
pasitamtey 1iuasearise rdpaved ) fofhdbe - Humaso nétictisss stirng other
difference.dnolicaiing ipdatine e rncs das- antioenQinging, Liee8E
FIG 13. Fluorocytometric analysis of the capaicty of the anti-CD20
arftifistanes indicatigs is PHE IR AapRRBECHRE ARESE BIRYARd B-HL3
[oosgioNStructyHeNOLRIsRI S0 binther aetivi\eAd0069] & @d 4nfioTptosis
of anti-CD20 antibodies on Z-138 MCL cells.
antibody to iis antigen. The data showed that the B-HL2 and B-HL3 constructs
do not display CD-20 binding activity.

[0069} FIG 14. Apoptosis of anti-CD20 antibodies on Z-138 MCL cells.

[6070] FIG 15. Apoptosis by anti-CD20 antibodies. Assay details: 5 x 105
cells/well were seeded in 24-well plates (5 x 105 cells/ml) in culture medium. 10
mg of the respective Ab, PBS for the negative control or 5mM Camptothecin
(CPT) positive control were added to the wells. Samples were incubated o/n (16
b}, stained with AnnV-FITC and analysed by FACS. Assay was done in
triplicates.(*): Signal for PBS alone subtracted (PBS alone gave 8% and 2%
AmnV+ for PR-1 and Z-138 celis respectively). Antibodies used were: C2B8
(chimeric, non-glycoengineered);  BHH2-KV1  (humanized, non-
glycoengineered). Note: this assay does not involve any additional effector cells,
just targets plus antibody or controls.

f0671] FIG 16. Target-cell killing by anti-CD20 antibodies with immune effector
cells. Assay detaiis: B-cell depletion in normal whole blood overnight mcubation

and anatysis for CD19+/CD3+ by FACS. ADCC using PBMCs as effectors, 4 h



[0070] FIG 15. Apoptosis by anti-CD20 antibodies. Assay details: 5 x 105
cells/well were seeded in 24-well plates (5 x 105 cells/ml) in culture
medium. 10 mg of the respective Ab, PBS for the negative control or
5mM Camptothecin (CPT) positive control were added to the wells.
Samples were incubated o/n (16 h), stained with AnnV-FITC and
analysed by FACS. Assay was dong,in triplicates.(*): Signal for PBS
alone subtracted (PBS alone gave 8% and 2% AnnV+ for PR-1 and
Z-138 cells respectively). Antibodies used were: C2B8 (chimeric,
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rm.of BHH2-KV 1). [00721 FIG 17.
I\;%@D?Tgiaﬁg Eﬁ%& released Fc- oligosaccharides of
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aseF-released Fc- oligosaccharides of glycoengineere: 2 KV 1
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enzyme with 13-1,4-N- acetylglucosaminyftransfefase 11l (GnT-II1) catalytic

a&?@@gf@@’ﬁ@@@q@sﬁﬁﬂﬁ I8 sesalEtistNidsiseF-released Fc-

joo749ligosacehgrides, ofgiyeoansinertsdBiHi#as K\t 02NEMenized 96! BY!
antj- human CD20 antibody. Glycoengineering done by co-expression in
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hddizosnechridstint alycRmeinest 3vd anfiy-
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antibody genmes and genes encoding enzyme with  B-1,4-N-

acetylglucosaminyltransferase IIf (GnT-I[1) catalytic activity and encoding
enzyme with Golgl a-mannosidase II catalytic activity.
[0G75) FIG 20. Binding of non-glycoengineered and glycoengineered antibodies
to human FegammaRIIa receptor displayed on the surface of recombinant CHO-
CD16 cells.
[0G76] FiG 21. Apoptosis of non-Fe engineered and Fe-engineered anti-CD20
-antibodies on Z-138 MCL cells. Assay details: 5 x 105 cells/well were seeded in
24-well plates (5 x 105 cells/ml) in culture medium. 10 mg of the respective Ab,
PBS for the negative conirol were added to the wells. Samples were incubated o/n
(16 h), stained with AnoV-FITC and analysed by FACS. Assay was done in
triplicates. Abs used: C2BR = rituximab (chimeric, non-glycoengineered form,
same as commercial form); BHH2-KV1 (humanized, non-glycoengineered-see
Figure 6 for glycosylation profile); BHH2-KV1g1 (humanized, glycoengineered
—~ see Fig.7 for glycosylation profile); BHH2-KVig2 (humanized,
glycoengineered — see Fig 8 for glycosylation profile). Note: this assay does not



enzyme with Golgi a-mannosidase Il catalytic activity. 10075] FIG 20.
Binding ofnon-glycoengineered and glycoengineered antibodies to human
FcgammaRillla receptor displayed on the surface of recombinant CHO-
CD16 cells. 100761 FIG 21. Apoptosis of non-Fe engineered and
~ Fe-engineered anti-CD20 antibodies on Z-138 MCL cells. Assay details: 5
x 105 cells/well were seeded in 24yyvell plates (5 x 105 cells/ml) in culture
medium. 10 mg of the respective Ali, PBS for the negative control were
added to the wells. Samples were incubated o/n (16 h), stained with
AROMEHEy anlRnalysedhy Eeﬁgﬁgﬁéégé&mwﬁwadytém& fys
used: C2B8 = rituximab (chimeric, non-glycoengineered form, same as
cOigmabierd By AlgnBRIRReA1 (humanized, non-glycoengineered-see
Figure 6 for glycosylation profile); BHH2-KV | gl (humanized,
glycoengineered - see Fig.7 for glycosylation profile); BHH2-KVIg2
(humanized, glycoengineered - see Fig 8 for glycosylation profile). Note:
this assay ddeE hsil-EB- IR IRERIKOAHON OEE SHOTOFIdeNS, just targets
plus antibody or controls. (*): Signal for PBS alone subtracted. DETAILED
10077PESCRIRFHIME bsdd Thetbly BN B0LAIT Brmie ake, uakdsheteinas
generally used in the art, unless otherwise defined as follows. [0078] As
udeta5d2io & term antibody is intended to include whole antibody
[0078n0lecules; iseludirihinneeln aaliHdly & dnahdedinmdisge cifiol¢engtibody

bispecifi ibndies, I ibodly f ts having the Fc regi
oS A s L Sl
equiitalért tativel as ragibndef Sugmentsheglogulin Endegias ratdiretsindiag
ficity. AlSo. ed. orimati ST
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toregOnermimal iragivngsarig@uiety chigin Aindug Faseivithdafds of
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heavy chain Fc region is usually defined to stretch from the amino acid

[007%esidue dspessiidareysthedannife 7egiibis ERIRLLS To0RH) ASteapne!
heLein, Helefphreaiop Sauvalenbin g Foia@iane®bathe Fe region of an

IgG heavy chain might vary slightly, the human IgG heavy chain Fc region is

usually defined to streich from the amino acid residue at position Cys226 to the
carboxyl-ierminus.
[0080] As used herein, the term region equivalent to the Fc region of an
immunoglobulin is intended to include naturally occurring allelic variants of the
Fc region of an immunoglobulin as well as variants having alterations which
produce substitutions, additions, or deletions but which do not decrease
| substantially the ability of the immunoglobulin to mediate effector functions
(such as antibody dependent cellular cytotoxicity). For example, one or more
arnino acids can be deleted from the N-terminus or C-terminus of the Fe region of
an immunoglobulin without substantial loss of biological function. Such variants
can be selected according to general rules known in the art so as fo have minimal
effect on activity. (See, e.g., Bowie, J. U. et al., Science 247:1306-10 (1990).
{0081] As used herein, the term antigen binding molecule refers in its broadest
sense to a molecule that specifically binds an antigenic determinant. More
specifically, an antigen binding molecule that binds CD20 is a molecule which

enerificallv hinds to a cell surface non-elveosviated nhosphanrotein of 35.000



immunoglobulin is intended to include naturally occurring allelic variants of
the Fc region of an immunoglobulin as well as variants having alterations
which produce substitutions, additions, or deletions but which do not
decrease substantially the ability of the immunoglobulin to mediate
effector functions (such as antibody dependent cellular cytotoxicity). For
example, one or more amino acids,gan be deleted from theN-terminus or
C-terminus of the Fe region of an immunoglobulin without substantial loss
of biological function. Such variants can be selected according to general
MRS EROWRIRING afks.aRdP NAveDInimakefiech WY (S8R0
Bowie, J. U. et al., Science 247:1306-10 (1990). [0081] As used herein,
tréfermniatingenigsaiRgdhotepmmontrapiemeist ié - Shswpegifically
maleguledthatspegifically BiRgmanaRlgemc deleiRiNaNedMO®d can be

specifically, an antigen binding molecule that binds CD20 is a molecule
i PR RS 1caonsnrrifie RiaRSylated nhosnhnnimtein
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restricted, differeptiatio tigen Bp35, commonly referred to as, CD2Q. By
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[0082] As used hergin, the terms fusion and.chimeric, when used in
e AT S RO RIG S o1 L AR ing
armibigeactindeguengesidesivedyftenddtoedimore haterglogptus! species,
polypeptides, s rtions . of antibedies fr if |
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most preferably substanfially identical to the constant region of a natural

hutederanviseerjakallyaidspieablf dhabpiifereprmbie fabiedy 79 miiody
Drﬁ:ﬁ% '%U%ﬁ%“%ﬂi/d'_d@aﬂ%ﬁéé%?%gf ﬁxﬁ%@@ﬂ?ﬂt%ﬁﬁ@'?@ 101L.
antibody having the amino acid sequence of the murine B-Lyl variable
reoManFS AP et SIS GRS g ALY A ETFEH\ TR e rBEIRSY AT GRIBSTh
orghikaggic antibody. [0083] As used herein, a polypeptide having "GnTIH
oos PN Slers o pappenties et are 2ble o catalfre s A9 an s
polypeptides that are able to catalyze the addition of a N-acetylglucosamine

(GicNAc) residue in B-1-4 linkage to the B-linked mannoside of the frimannosyl
core of N-linked oligosaccharides. This includes fusion polypeptides exhibiting

enzymatic activity similar to, but not necessarily identical to, an activity of
B(1,4)-N-acetylglucosaminyliransferase III, also known as $-1,4-mannosyl-
glycoprotein 4-beta-N-acetylglucosaminyl-transferase (EC 2.4.1.144}, according
to the Nomenclature Committee of the International Union of Biochemistry and
Molecular Biology (NC-IUBMB), as measured in a pariicular biological assay,
with or without dose dependency. In the case where dose dependency does exist,
it need not be identical to that of GnTIIL, but rather substantially similar io the
dose-dependence in a given activity as compared to the GoTII (i.¢., the candidate
polypeptide will exhibit greater ac:tivi"fy or not more than about 25-fold less and,
preferably, not more than about tenfold less activity, and most preferably, not
more than about three-fold iess activity relative to the GnTHL)



(G1cNAc) residue in (3-1-4 linkage to the (3-linked mannoside of the
trimannosyl core ofN-linked oligosaccharides. This includes fusion
polypeptides exhibiting enzymatic activity similar to, but not necessarily
identical to, an activity of [3(1,4)-N-acetylglucosaminyltransferase lll, also
known as (3-1,4-mannosyl- glycoprotein
4-beta-N-acetylglucosaminyl-transfgfase (EC 2.4.1.144), according to the
Nomenclature Committee of the International Union of Biochemistry and
Molecular Biology (NC-IUBMB), as measured in a particular biological

[00s4jassay, withqn Withewt€lose-denendnney s FasRWhe e $iNGReptide

dependency does exist, it need not be identical to that of GnTIIl, but
rSiFEr e BT RRF ISR EG R PRbGRISs & db Y TRIPR R AEA AR as
cRpAse RGN fhBstithepandioatla Rahyentidevahbxaibitgreater
activity or not more than a%%ut 25-fold less and, Breferabli/, t:‘j{:ot more than
AR BRI TRELE S Ao SRerSBly NIRRT BT
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the term yariant (or analag) refers to a polypepiide differing from a
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deistionshantsuhstinions] dhe aféasusitiger @.gr6COR D hodigN Kmity.

t igues, Variants of the ABMSs of the present i o
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consensus sequence. [00§ ternatively, recombinant variants encogling
t%@@ﬁﬂ@%@’rﬁﬁéﬁ%ﬁ%ﬂ%{eﬁ%@ SOl Sy
makingzusaiotshe. Yedoncavdey substhetgeraticicadie Vignoisanggorhich
substjtutions, suchas the silent chalgge%\é?ichd E)rod%lce vaé'gus into a
SRR ETRYS TREIBROR S5 G (RSP HRAY e Sh RS hes & B e
vipddsteict o oirekpeeissiondmeaspraoticul ar pprokatyopiobargoianotidaryotic

system. Mutations in the polynucleotide sequence may be reflected in the

polypeptide or domains of other peptides added to the polypeptide to modify the
properties of any part of the polypeptide, to change characteristics such as ligand-
binding affinities, interchain affinities, or degradation/turnover rate.

[0086] Preferably, amino acid "substitutions”" are the result of replacing one
amino acid with another amino acid having similar structural and/or chemical
properties, i.e., conservative amino acid replacements. "Conservative" amino acid
substitutions may be made on the basis of similarity in polarity, charge,
solubility, hydrophobicity, hydrophilicity, and/or the amphipathic nature of thé
residues involved. For example, nonpolar (hydrophobic) amino acids include
alanine, lencine, isoleucine, valine, proline, phenylalanine, tryptophan, and
methionine; polar neutral amino acids include glycins, serine, threonine, cysteine,
tyrosine, asparagine, and glutamine; positively charged (basic) amino acids

© include arginine, lysine, and histidine; and negatively charged (acidic) amino



system. Mutations in the polynucleotide sequence may be reflected in the
polypeptide or domains of other peptides added to the polypeptide to
modify the properties of any part of the polypeptide, to change
characteristics such as ligand- binding affinities, interchain affinities, or
degradation/turnover rate. [0086] Preferably, amino acid "substitutions"
are the result of replacing one amigg_acid with another amino acid having
similar structural and/or chemical properties, i.e., conservative amino acid
replacements. "Conservative" amino acid substitutions may be made on
theibasiziaisinriariy WRCkRAYENAIGCiS0IURIYRYdmRPhIRRIGH" are
hydrophilicity, and/or the amphipathic nature of the residues invalved. For
eﬁh‘?ﬁﬁ?&%ﬁh@& R IoNBbicioatHi ABRCIS e 9E° BTERTEDIdUANE
ispiebiciaeidyalire, prelitionPARyalandiResdriRinphahtangd daneimiasdngy
polar neutral amino acids include glycine, serine, threonine, cysteine,
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(argisgﬁ arl%icpoc&g%- atcér%%ﬂ%l?%ea%? ) rtic acid and glutamic acid.
“INSErioNS" of "deretions: are préteranly in the range of about | to 20
[0087hmino adisissat beecprctier tioly Aumd(z @i nscd ¢cide S heavantgon-bitcived
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deletions, or substitutions of amino acfds in a” pBlypeptidé molecu using

reBBHISinAtoRA tehnrigas ancsesaying theetrasulthey retgmibinding
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refer to an antigen -binding molecule derived from a non-human
amRyE BrRTE b Reeines Tertodsinsiedine(m arelinaibe ey timaerdmma or
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but which is less immunogenic in humans. This may be achieved by

VAP FAHIRSHORHY TS RO GHERN HRS) R dHERathBRIMRTHEN 20d Gapfant
desprins wiiohuntias Canatant EeipnaIe-gasamierehing @ antikedigs:

c R TG B AR B RN e AT GO
(eoty{r ) uasspiiaatiey théinpiirtant fonretaiaiic pabenaitigen: hikaidggiflisity or
o e SR N R s o
sufitsbesedsidissSueh, iYethiods erel., Proc. Natl. Acad. Sci., 81:6851-6855
(1984); .Morrison and O1, Adv. Immunol., 44:65-92 (1988); Verhoeyen et al,,
Science, 239:1534-1536 (1988); Padlan, Molec. Immun., 28:485-498 (1991);
Padlan, Molec. Immun., 31(3):169-217 (1994), all of which are incorporated by
reference in their entirety herein. There are generally 3 complementarity
determining regions, or CDRs, (CDR1, CDR2 and CDR3) in each of the heavy
and light chain variable domains of an antibody, which are flanked by four
framework subregions (i.e., FR1, FR2, FR3, and FR4) in each of the heavy and

light chain variable domains of an antibody: FR1-CDR 1-FR2-CDR2-FR3-CDR3-

FRA. A discussion of humanized antibodies can be found, infer alia, in U.S.
Patent No. 6,632,927, and in published U.S. Application No. 2003/0175269, both
of which are incorporated herein by reference in their entirety.

[0088] Similarly, as used herein, the term primatized is used to refer to an
antigen-binding molecule derived from a non-primate antigen-binding molecule,

for example, a murine antibody, that retains or substantially retains the antigen-



disclosed in Jones et al., Morrison et al., Proc. Natl. Acad. Sci.,
81:6851-6855 (1984); Morrison and Oi, Adv. Irnmunol., 44:65-92 (1988);
Verhoeyen et al., Science, 239:1534-1536 (1988); Padlan, Molec.
Immun., 28:489-498 (1991); Padlan, Molec. Immun., 31(3):169-217
(1994), all of which are incorporated by reference in their entirety herein.
There are generally 3 complementasty determining regions, or CDRs,
(CDR1, CDR2 and CDR3) in each of the heavy and light chain variable
domains of an antibody, which are flanked by four framework subregions
(igndtR| pFR utfelR 3 A faRA) InBaeofibeneavH and iligh ifc in
variable domains of an antibody: FRI-CDR1-FR2-CDR2-FR3-CDR3- FRA4.
ARREASion of humanized antibodies can be found, inter alia, in U.S.

[oos9Patent NR 1 @3dsOxileratRete Rellighe kbR AuFRliGaHOBMNQerm which is
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refeetgedno antigénallingih gneaeleguim e ivestiem danandta@igrary. A
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o0
determining region” ("CDR") to describe the non-contiguous antigen

cohiringjdité 8GN PithiA% e Waehpre Hasimersiod terraaby Herdis
chaiR-pel¥ReRHARRs thinRasieH Hﬁ%epmﬂﬁétpsﬁﬂﬁ%%iﬁ?&iﬁueﬁﬁa{ et

al., U.S. Dept. of Health and Human Services, "Sequences of Proteins of
InSRTPRRSyTEa 1R SAsBro i sRF writhelpse Hotplsation of pifprs defigition to
196690-9 TDI 98k WitiBhd3Ter HaRRraladdTareindiase iRy epeaithmhace

the definjtions include overlaé)pin or subsets of amino acid residues when

cORS RIS SRS SRS ARS B140€ BBRGAD YRR RS FEiTRion
towtetarciearpRR thE ADRBtbacihed Yeuadisirsebbis nteneessacheare

AR S T e
thenabmpeschedriefdee (iR wib vary depending on the sequence and size of the

CDR. Those skilled in the art can routinely determine which residues comprise &

particular CDR given the variable region amino acid sequence of the antibody.

TABLE 1. CDR Definitions’

Kabat Chothia AbM
Vy CDRI 31-35 26-32 26-35
Vy CDR2 50-65 52-58 50-58
Vy CDR3 95-102 95-102 95-102
Vi CDRI1 24-34 26-32
Vi CDR2 50-56 50-52
Vi CDR3 89-97 91-96

"Numbering of all CDR definitions in Table 1 is according to
the numbering conventions set forth by Kabat et al. (see below).

[0090] Kabat et al. also defined a nurabering systemn for variable domain

sequences that is applicable to any antibody. One of ordinary skill in the art can

unambigously assign this system of "Kabat numbering” o any variable domain



~set forth below in Table | as a comparison. The exact residue numbers

~which encompass a particular CDR will vary depending on the sequence
and size of the CDR. Those skilled in the art can routinely determine
which residues comprise a particular CDR given the variable region
amino acid sequence of the antibody. TABLE 1. CDRDefinitions1 Kabat
Chothia AbM VH CDRI 31-35 26-32¢26-35 VH CDR2 50-65 52-58 50-58
VH CDR3 95-102 95-102 95-102 VL CDR1 24-34 26-32 VL CDR2 50-56
50-52 VL CDR3 89-97 91-96 Numbering of all CDR definitions in Table 1

is souendinwihotihesHanoberagyeapeaniions dehivsivhyiahateidlitsge

below).. 10090] Kabat et al. also defined a numbering system for variable
o, R B R le A ARy e 5 SRR i
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a ' . in.-28- without reliance.on any experimental
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KabatRumbering system. The sequences of the sequence listing (i.e.,
SEQ ID NO:1 to SEQ ID NO:78) are not numbered according to the
10093k abat ndRBERAlISSREMRP Ry 33 hatiasasued wiie Rpduence atieast,
hatsingarplelostile eaeanes atdeashedaneramie.QR% c SRmlicaka.a

reference nucleotide sequence of the present invention, it is intended that
thglﬁ?ﬁﬁ(%&iﬁé%@aﬁ?éﬁf the Petliotidr starerseigt theariotrentididhce
seiqueiiee o xtepifthaich e elyoueleaiidrs eqURNeRIBIAN B GHIRerdR Afive

Pe e st pducloouis i deepce uckaice.
nucleotide sequence. In other words, to obtain a polynucleotide having a
nucieotide sequence at least 95% identical to a reference nucleotide sequence, up
to 5% of the nucleotides in the reference sequence may be deleted or substituted
with another nucleotide, or a number of nucleotides up to 5% of the total
nucleotides in the reference sequence may be inserted into the referemce
sequence. The query sequence may be the entire sequence shown in either FIG.
24 or FIG. 25. |

[0092] As a practical matter, whether any particular mucleic acid molecule or
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to
a nucleotide sequence or polypeptide sequence of the present invention can be
determined conventionally using known computer programs. A preferred method
for determining the best overall match between a query sequence (a sequence of
the present invention) and a subject sequence, also referred to as a global
sequence alignment, can be determined using the FASTDB computer program
based on the algorithm of Brutlag et al., Comp. App. Biosci. 6:237-245 (1990). In
a sequence alignment the query and subject sequences are both DNA sequences.
An RNA sequence can be compared by converting U's to T's. The result of said
global sequence alignment is in percent identity. Preferred parameters used in a

FASTDB alignment of DNA sequences to calculate percent identity are:



nucleotide sequence at least 95% identical to a reference nucleotide
sequence, up to 5% of the nucleotides in the reference sequence may be
deleted or substituted with another nucleotide, or a number of nucleotides
up to 5% of the total nucleotides in the reference sequence may be
inserted into the reference sequence. The query sequence maybe the
entire sequence shown in either F|§9“24 or FIG. 25. [0092] As a practical
matter, whether any particular nucleic acid molecule or polypeptide is at
least 80%, 85%, 90%,95%,96%, 97%, 98% or 99% identical to a

nuglaatide;samy eneeudiRalyPRAUGE SR IuRAGR ATIhe BlRSENt JyeRYomCcan

be determined conventionally using Imown computer programs. A
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alsq referred t£ as a global sequence alignment, can be determined using
th& YO8 Puter program based on the algorithm of Brutlag et al.,
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results. This is because the FASTDB program ddes not account for 5" and
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subject sequence, as displayed by the FASTDB alignment, which are not
matched/aligned with the query sequence, are calculated for the purposes of
 manually adjusting the percent identity score.

[6094] For example, a 90 base subject sequence is aligned to a 100 base query
sequence to determine percent identity. The deletions occur at the 5° end of the
subject sequénce and therefore, the FASTDB alignment does not show a

- matched/alignment of the first 10 bases at 5’ end. The 10 unpaired bases
represent 10% of the sequence (number of bases at the 5" and 3' ends not
matched/total number of bases in the query sequence) so 10% is subtracted from
the percent identity score calculated by the FASTDB program. If the remaining
90 bases were perfectly matched the final percent identity would be 90%. In
another example, a 90 base subject sequence is compared with a 100 bass query
sequence. This time the deletions are internal deletions so that there are no bases
on the 5' or 3' of the subject sequence which are not matched/aligned with the
query. In this case the percent identity calculated by FASTDB is not manually



alignment. This percentage is then subtracted from the percent identity,
calculated by the above FASTDB program using the specified parameters,
to arrive at a final percent identity score. This corrected score is what is
used for the purposes of the present invention. Only bases outside the 5'
and 3' bases of the subject sequence, as displayed by the FASTDB
alignment, which are not matched/gfjgned with the query sequence, are
calculated for the purposes of manually adjusting the percent identity
score. [0094] For example, a 90 base subject sequence is aligned to a
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95% "identical" to a query amino acid sequence of the present invention, it
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sequence may incltéﬁdﬁe up to five amino acid alterations per.each 100
é
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be determined conventionally using known computer programs. A preferred
method for determining the best overall maich between a query sequence (a
sequence of the present invention) and a subject sequence, also referred to as a
global sequence aligmment, can be deternuned using the FASTDB computer
program based on the aléorithm of Brutlag et al., Comp. App. Biosct. 6:237-245
(1990). In a sequence alignment the query and subject sequences are either both
nucleotide sequences or.both amino acid sequences. The result of said global
sequence alignment is in percent identity. Preferred parameters used in a
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch
Penalty=1, Joining Penalty=20, Randomization Group Length=0, Cutoff Score=1,
Window Size~sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window
Size=500 or the length of the subject amino acid sequence, whichever is shorter.
[0097] If the subject sequence is shorter than the query sequence due fo N—or

C-terminal deletions, not because of internal deletions, a manual correction nust



amino or carboxy terminal positions of the reference amino acid sequence
or anywhere between those terminal positions, interspersed either
individually among residues in the reference sequence or in one or more
contiguous groups within the reference sequence. [0096] As a practical
matter, whether any particular polypeptide is at least 80%, 85%, 90%,
95%, 96%, 97%, 98% or 99% iden#gal to a reference polypeptide can be
determined conventionally using known computer programs. A preferred
method for determining the best overall match between a query sequence

(&)e&ﬁmd dkfeﬁili@tfr;fﬁmﬁ EEB&BH?%M@W@Q@QH ; mqeg @Ife_!éunth
referred to as,a global sequence alignment, can be determined using the
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and subject sequences are either both. .nucleotide se nces ar bot
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alj X IX= -tuple=z2, Mismatch Penalty=l, Joinin
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Sizes ; ; ) . i
o e e I
dUdiponRcentagetis et HhiTatieh S ove threpengsat dfsntith srlgelaisdrhs; e

- MaRl ERNESHD BraHsk 3dmbanbage-iadne sesulis < his JsRecausadhbe
FASTDB,grogram does not account for N- and C-terminal truncations of

tHRFETBf e SRt WIRSIRal RiEsRE A5t ssere dn it isiNeed dpstisiect

senueRee st saiaaahieiNn a0dIC Ry torglatvestdl H8AMBN of the
sequence, the gerc ngdentit{ IS ccgtrrgfcéed by calculating the number of
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sequsidessdvibichapemotnatohedialignethsdticaieopespariding sukieet
<2 3 Ao o e L L el ikl
_sequ_émseoétﬂ@mbjmt Sehispercentage is then subtracted from the percent
. e e e ]
idéptirpstées ausrvsrapinessedittaioe percent identity. The deletion ocours at
the N-terminus of the subject sequence and therefore, the FASTDB aligimment
does not show a matching/alignment of the first 10 residues at the N-terminus,
The 10 unpaired residues represent 10% of the sequence {number of residues at
the N— and C- termini not matched/total number of residues in the query
sequence) so 10% is subiracted from the percent identity score calculated by the
FASTDB program. Ifthe remaining 90 residues were perfectly matched the final
percent identity would be 90%. In another example, a 90 residue subject
sequence is compared with a 100 residue query sequence. This time the deletions
are internal deletions so there are no residues at the N— or C-termini of the subject
sequence which are not matched/aligned with the query. In this case the percent
identity calculated by FASTDB is not manually corrected. Once again, only
residue positions outside the N— and C-terminal ends of the subject sequence, as

displayed in the FASTDB alignment, which are not matched/aligned with the



purposes of the present invention. Only residues to the N- and C-termini
of the subject sequence, which are not matched/aligned with the query
sequence, are considered for the purposes of manually adjusting the
percent identity score. That is, only query residue positions outside the
farthest N- and C-terminal residues of the subject sequence. [0098] For
example, a 90 amino acid residue sgject sequence is aligned with a 100
residue query sequence to determine percent identity. The deletion occurs
at the N-terminus of the subject sequence and therefore, the FASTDB

aligieryesiueReseRohsheM A Ratehin géelignoent ohdhe. fitstlOgaidHes at
the N-t rmmg@. The 10 unpaired residues, represent 10% of the sequence
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amino, acid sequence of a Golgi resident polypeptide which is responsible
fongﬁg%gmm e, but are not limited to, Fc receptor binding affinity, antibody-
dependent cellular cytotoxicity (ADCC), antibody-dependent cellular
phagocytosis (ADCP), cytokine secretion, immune-complex-mediated antigen
} uptake by antigen-presenting cells, down-regulation of cell surface receptors, etc.
10102} As used herein, the terms engineer, engineered, engineering and
glycosylation engineering are considered to include any manipulation of the
glycosylation pattem of a naturally occurring or recombinant polypeptide or
fragment thereof. Glycosylation engineering includes metabolic engineering of
the glycosylation machinery of a cell, including genetic manipulations of the
oligosaccharide synthesis pathways to achieve altered glycosylation of
glycoproteins expressed in cells. Purthermore, glycosylation engineering
includes the effects of mutations and cell environment on glycosylation.
[0103] As used herein, the term host cell covers any kind of cellular system
which can be engineered to generate the polypeptides and antigen-binding
molecules of the present invention. In one embodiment, the host cell is

engineered to allow the production of an antigen binding molecule with modified



the polypeptide in location within the Golgi complex. Generally, _
localization domains comprise amino terminal "tails" of an enzyme. [0101]
As used herein, the term effector function refers to those biological
activities attributable to the Fc region (a native sequence Fc region or
amino acid sequence variant Fe region) of an antibody. Examples of
antibody effector functions include, but are not limited to, Fc receptor
binding affinity, antibody- dependent cellular cytotoxicity (ADCC),
antibody-dependent cellular phagocytosis (ADCP), cytokine secretion,
"UOUIGEERTR @ paRdate draNiERI iRk G AN UARARIRRAING el
down-regulation 6f cell surface recepfors, etc. 10102] As used herein, the
ternhibuhgabedx fgeraerb r Eipnasnisd afticaipvayhadimensiledeny
ALIROARIIBLRA NGl wie AN AR ALNR9eeRV bR UnE AMere Of

a naturally occurring or recombinant polypeptide or fragment thereof.
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oligosaccharide synthesis pathways to achieve altered glycosylation of
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[0103] As used herein, the term hast cell covers any kind of cellular
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anrtigeidainiing. molecules of the present invention. In one embodiment,
e host ¢ell is ineered 1o allow the,production of an antigen.hindin
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protein. 1. certal [ . llg 1 eenfur,
e B S pen o
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culpirad celis» sygh-ag. CHO cells, BHK cells, NSO cells, SP2/0 cells, YO
myeloma cells, P3X63 mouse myeloma cells, PER cells, PER.C6 cells or
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or cultured plant. or animal tissue. [0104] As used herejn, the term

FmRnfs Palidisresir deriRhathagorm effector functions. Such a

population may inciude, but is not limited to, peripheral blood mononuclear celis
(PBMC) and/or natural killer (NK) cells.

[0106] The antibody-targeted cells are cells bound by the antibodies or Fe-fusion
proteins, The antibodies or Fe fusion-proteins bind to target cells via the protein
part N-terminal to the Fe region.

[0107] As used herein, the term increased Fe-mediated cellular cytotoxicity s
defined as either an increase in the number of “antibody-targeted cells” that are
lysed in a given time, at a given conceniration of antibody, or of Fe-fusion
protein, in the medium surrounding the target cells, by the mechanism of Fe-
mediated cellnlar cytotoxicity defined above, and/or a reduction in the
concentration of antibody, or of Fe-fusion protein, in the medium surrounding the
target cells, required to achieve the lysis of a given number of “antibody-targeted
cells”, in a given time, by the mechanism of Fc -mediated cellular cytotoxicity.
The increase in Fe-mediated cellular cytotoxicity is relative to the cellular

cytotoxicity mediated by the same antibody, or Fe-fusion protein, produced by



antibody-dependent cellular cytotoxicity and cellular cytotoxicity mediated
by a soluble Fc-fusion protein containing a human Fc-region. It is an
immune mechanism leading to the lysis of "antibody-targeted cells" by
"human immune effector cells", wherein: [0105] The human immune
effector cells are a population of leukocytes that display Fe receptors on
their surface through which they bingd, to the Fe-region of antibodies or of
Fc-fusion proteins and perform effector functions. Such a population may
include, but is not limited to, peripheral blood mononuclear cells (PBMC)
gl geaatiyal KRN <3, A QGLThe anfibady:taraeted cellagre cells
bound by the antibodies of Fe-fusion proteins. ANBodies o Fe ot

fusionuiniceaisrdishockes metuidscibioleath snprotein s skilfedriniia 40, fhe Fe
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follows: I) the assay uses target cells that are known to express the target
culiure medium;

it) the targst cells are grown by standard tissue culture
methods, harvested from the exponential growth phase with a viability higher
than 90%, washed in RPMI cell culture medium, labeled with 100 micro-Curies
of *Cr, washed twice with cell culture medium, and resuspended in cell culture
medium at a depsity of 10° cells/ml;

ii) 100 microliters of the final target cell suspension above are
transferred to each well of a 96-well microtiter plate;

v) the antibody is serially-diluted from 4000 ng/mi to 0.04
ng/ml in cell culture medium and 50 microliters of the resulting antibody
solutions are added to the target cells in the 96-well microtiter plate, testing in
friplicate various antibody concentrations covering the whole concentration range
above;

v} for the maximum release (MR) controls, 3 additional wells

in the plate containing the labeled target cells, receive 50 microliters of a 2%



antigen recognized by the antigen-binding region of the antibody; 2) the
assay uses human peripheral blood mononuclear cells (PBMCs), isolated
from blood of a randomly chosen healthy donor, as effector cells; 3) the
assay is carried out according to following protocol: i) the PBMCs are
isolated using standard density centrifugation procedures and are
suspended at 5 x 106 cells/ml in-REMI cell culture medium; ii) the target
cells are grown by standard tissue culture methods, harvested from the
exponential growth phase with a viability higher than 90%, washed in

RRMNCEIEHHSS mesiugs |ahelaeh i, a0 o1 bl §Tmpd, . Glonis),

washed twice with cell culture medium, and resuspended in cell culture

nieiahdtthe dBHBRE b TOEOBLIORIiAPPB® microliters ofthe final target

cell suspensior;}igbovgogrﬁet BefsrEetsta-pach well ebadts\weldgicsatier
plate; iv) the antibody is serially-diluted from 4000 ng/ml tg 0.04 ng/ml in
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triplicate various.antibody concentrations covering the whole
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vii) the 96-well ilcrotithe ptlées superassintifieradashsved i ferr vesithind
angd.ncubaied foil Reucal 40 Milwl MR PERAMRSPBME 2 gamma

suspension (point’'i above) are addedto each well to yield an
effsgipzarget cell ratio of 25:1 and the plates are

X) the percentage of specific lysis is calculated for each
antibody concentration according to the formula (ER-MR)/{(MR-SR) x 100,
where ER is the average radioactivity quantified (see point ix above) for that
antibody concentration, MR is the average radioactivity quantified (see point ix
above) for the MR conirols (see point v above), and SR is the average
radioactivity quantified (see point ix above) for the SR controls (see point vi
above};

4) “increased ADCC” is defined as either an increase in the
maximum peroeritage of specific lysis observed within the antibody concentration
range tested above, and/or a reduction in the concentration of antibody required
to achieve one half of the maximum percentage of specific lysis observed within
the antibody concentration range tested above. The increase in ADCC is relative
io the ADCC, measured with the above assay, mediated by the same antibody,
produced by the same type of host cells, using the same standard production,
purification, formulation and storage methods, which are known to those skilled
in the art, but that has not been produced by host cells engineered {o overexpress
GnTIIL

[0109] In one aspect, the present invention is related to anfigen binding
molecules having the binding specificity of the murine B-Ly1 antibody, and to



placed in an incubator under 5% CO2 atmosphere at 37C for 4 hours; ix)
the cell-free supernatant from each well is harvested and the
experimentally released radioactivity (ER) is quantified using a gamma
counter; x) the percentage of specific lysis is calculated for each antibody
concentration according to the formula (ER-MR)/(MR-SR) x 100, where
ER is the average radioactivity quangified (see point ix above) for that
antibody concentration, MR is the average radioactivity quantified (see
point ix above) for the MR controls (see point v above), and SR is the

aYREadRCEIEHP ARy hhakapHied (SERANN X AP L LiRLIRESH contRls
(see point vi above); 4) "increased ADCC" is defined as eitheran
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concentration of antibody required to achieve one half of the maximum
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a fragment thereof, comprising the CDRs shown in Figure™/. “Specifically,

[0110}, 5 preféprneBsERhnbReEhdip sRhgrPiadine stelprslasoswrsesthe Vu

polypissiastide eamRising 1 (Ri@HsRAYRRGE REI8EHRd froM.a fhakPhereof:
consjsting of. SEQ ID NQ.:5, SEQ ID NO.: 6 and SEQ ID NO.:7. (CDRs
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NQirdedh & ot lrding molecule comprising the Vi domain of the murine

B-Lyl antibody shown in Figure 2, or a variant thereof; and a non-murine
polypeptide.

[0111] In another aspect, the invention is directed to antigen binding molecules
comprising one or more trimncated CDRs of BLy-1. Such truncated CDRs will
conté:in, at a minimum, the specificity-determining amino acid residues for the
given CDR. By "specificity-determining residue" is meant those residues that are
directly involved in the interaction with the antigen. In general, only about one-~
fifth to one-third of the residues in a given CDR participate in binding to antigen.

The specificity-determining residues in a particular CDR can be identified by,
for example, computation of interatomic contacts from- three-dimensional
modeling and determination of the sequence variability at a given residue
position in accordance with the methods described in Padlan et al., FASEB J.
9(1):133-139 (1995), the contents of which are hereby incorporated by reference
in their entirety. |

[0112] Accordingly, the invention is also directed to an isolated polynucleotide

comprising at least one complementarity determining region of the murine B-Lyl



and SEQ ID NO.:23. (CDRs VH_Z); and SEQ ID NO:24. In another
preferred embodiment, the invention is directed to an isolated
polynucleotide comprising SEQ ID NO.:8, SEQ ID NO.: 9 and SEQ ID
NO.:10. (CDRs VL). In one embodiment, any of these polynucleotides
encodes a fusion polypeptide. [0110] In another embodiment, the antigen
binding molecule comprises the VHj4lomain of the murine B-Lyl antibody
shown in Figure 1, or a variant thereof; and a non-murine polypeptide. In
another preferred embodiment, the invention is directed to an antigen
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shown in Figure 2, or a variant thereof; and a non-murine polypeptide.
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Preferably, such isolated polynucleotides encode a fusion polypeptide
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determining regions of the murine B-Ly1 antibody, or variants or truncated forms

thereof containing at least the specificity-determining residues for each of said
three complementarity determining regions. In another aspect, the antigen
binding molecule comprises the variable region of an antibody light or heavy
chain. In one particularly useful embodiment, the antigen binding molecule is a
chimeric, e.g., humanized, antibody. The invention 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.

[G114] It is known that several mechanism are involved in the therapeutic
efficacy of anti-CD20 antibodies, including antibody dependent cellular
cytotoxicity (ADCC), complement-dependent cytotoxicity (CDC), and the
induction of growth arrest or apoptosis. For example, the majority of
experimental evidence indicates that rituximab operates through conventional
effector mechanisms measured by CDC and ADCC assays. Similarly, it has been

shown that the resistance of different lymphoma cells to rituximab in vivo is a



three complementarity determining regions. In another embodiment, the
polynucleotide encodes the entire variable region of the light or heavy
chain of a chimeric (e.g., humanized) antibody. The invention is further
directed to the polypeptides encoded by such polynucleotides. [0113] In
another embodiment, the invention is directed to an antigen combining
molecule comprising at least one caygplementarity determining region of
the murine B-Lyl antibody, or a variant or truncated form thereof
containing at lest the specificity-determining residues for said

complgraaitiayity determ iﬂg(’?' .and comprising.a sequence derived
from a heterologous pol;}geptl e@?#gf\%é&e%bco Fn%setf??,] ?r%‘%?wﬁgéﬁng%ﬁng
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been approved for therapeutic use, B 1, requires neither complement nor
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monoclonal antibodies fall into two distinct categories based on their

mERITEH S O ifP R FREMSE RImb RS TA @Bf<CD20 antibody having

increased ADCC as a result of said engineering and without loss of substantial
dbility to induces apoptosis. In one embodiment, the Type I anti-CD20
antibodies have been engineered to have an altered pattern of glycosylation in the
Fc region. In a particular embodiment, the altered glycosylation comprises an
increased level of bisected complex residues in the Fc region. In another
particular embodiment, the altered glycosylation comprises and reduced level of
fucose residues in the Fe region. See U.S. Pat. Appl. Pub. No. 2004 0093621 to
Shitara et al., the entire contents of which is incorporated by reference. In
another embodiment, the Type I anti-CD20 antibodies have undergone
polypeptide engineering as taught in U.S. Pat. No. 6,737,056 to Presta or U.S.
Pat. Appl. Pub. No. 2004 0185045 (Macrogenies) or U.S. Pat. Appl. Pub. No.
2004 0132101 (Xencor), the entire contents of each of which are incorporated by
reference. The invention is further directed to methods of making such
engineered Type II antibodies and to methods of using such antibodies in the

treatment of various B cell disorders, including B cell lymphomas.



Type | anti-CD20 antibodies primarily utilize complement to kill target
cells, while Type Il antibodies operate by different mechanisms, primarily
apoptosis. Rituximab and 1F5 are examples of Type | anti-CD20
antibodies, whereas Bl is an example of a Type Il antibody. See, e.g.,
Cragg, M.S. and Glennie, M.J., Blood 103(7):2738-2743 (April 2004);
Teeling, J.L. et al., Blood 104(6):1_5%3- 1800 (September 2004), the entire
contents of which are hereby incorporated by reference. [0116] The
present invention is the first known instance in which a Type Il anti- CD20

jo117/2ntiodypasheen caginaererin RRYGIDEHRAT aSElRL s @&t%?;&:h
. "as ADCC, while still retaining potent apoptosis ability. Accordmgl}gﬁhe
fiblody
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of substantial abig[éto induces apoptosis. In one embodiment, the Type I
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anti%%%?ies have been described. See, for example, Morrison, S. L. et al.,
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19885)=Stihce lacks any data to support an assertion of therapeutic effectiveness,
and importantly, data using bigher order mammals such as primates or humans.
[6118] Methodologies for generating chimeric antibodies are available to those in
the art. For example, the light and heavy chains can be expressed separately,
using, for example, immunoglobulin light chain and immunoglobulin heavy
chains in separate plasmids, or on a single (e.g., polycistronic) vector. These can
then be purified and assembled in vitro into complete antibodies; methodologies
for accomplishing such assembly have been described. Ses, for example, Scharff,
M., Harvey Lectures 69:125 (1974). In vitro reaction parameters for the
formation of IgG antibodies from reduced isolated light and heavy chains have
also been described. See, for example, Sears et al, Biochem. 16(9):2016-25
(1977). .
[0119] In a particularly preferred embodiment, the chimeric ABM of the present
invention is a humanized antibody. Methods for humanizing non-human

antibodies are known in the art. For example, humanized ABMs of the present



L. K et al., Hybridoma 5(1):517 (1986); Sahagan et al., J. Immunol.
137:1066- 1074 (1986). See generally, Muron, Nature 312:597 (December
1984); Dickson, Genetic Engineering News 5(3) (March 1985); Marx,
Science 229:455 (August 1985); and Morrison, Science 229:1202-1207
(September 1985). Robinson et al., in PCT Publication Number
WQO/88104936 describe a chimeric g tibody with human constant region
and murine variable region, having gecmcny to an epitope of CD20; the
murine portion of the chimeric antibody of the Robinson references is
from t e 2H7 mouse mon nal nti NMa 2
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mammals such as primates or humans. [0118] Methodologies for
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U.S. Pat. No. 6,632,927 to Adair et al., the entire contents of each of
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[0120]  The choice of human variable domains, both Iight and heavy, to be used

n making the humanized antibodies is very important to reduce antigenicity.
According to the so-called "best-fit" method, the sequence of the variable domain
of a rodent antibody is screened against the entire library of known human
variable-domain sequences. The human sequence which is closest to that of the
rodent is then accepted as the human framework region (FR) for the humanized
antibody (Sims et al., J. Immunol., 151:2296 (1993); Chothia et al., J. Mol. Biol.,
196:901 (1987)). Another method of selecting the human framework sequence is
to compare the sequence of each individual subregion of the full rodent
framework (L.e., FR1, FR2, FR3, and FR4) or some combination of the individual
subregions (e.g., FR1 and FR2) against a library of known human variable region
sequences that correspond to that framework subregion (e.g., as determined by
Kabat numbering), and choose the human sequence for each subregion or

combination that is the closest to that of the rodent (Leung U.S. Patent



introduced into it from a source which is non-human. These non-human
amino acid residues are often referred to as "import" residues, which are
typically taken from an "import" variable domain. Humanization can be
essentially performed following the method of Winter and co-workers
(Jones et al., Nature, 321:522- 525 (1986); Riechmann et al., Nature,
332:323-327 (1988); Verhoeyen egﬁl;’, Science, 239:1534-1536 (1988)),
by substituting hypervariable region sequences for the corresponding
sequences of a human antibody. Accordingly, such "humanized"

uences of @ human antboc _ manied”
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some h)é%ervariable region residues and possibly’'some FRresidues are
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methad, the sequence of the variable domain of a rodent antibody is .
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subregion (e.g., as determined by Kabat numbering), and choose the

hQ GRS TS EHRRSgkTaYIB P B Rb manereTaeli dhers disrlays to

thedrafithedadentdt elngidis rélatentnd teAnplicatian Rublisatiap Motme
2003/0040606A1, published Feb. 27, 2003). _Another method uses a
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residues can be selected and combined from the recipient and import sequences
so that the desired antibody characteristic, such as increased affinity for the target
antigen(s), is achieved. In general, the hypervariable region residues are directly
and most substantially invoived in influencing antigen binding.

[0122] In another embodiment, the antigen binding molecules of the present
inveniion are engineered to have enhanced binding affinity according to, for
example, the methods disclosed in U.S. Pat. Appl. Pub. No. 2004/0132066 to
Balint et al., the entire contents of which are hereby incorporated by reference.

[0123] In one embodiment, the antigen binding molecule of the present invention
is conmjugated to an additional moiety, such as a radiolabel or a toxin. Such
conjugated ABMs can be produced by numerous methods that are well known in
the art.

[0124] A variety of radionuclides are applicable to the present invention and

those skilled in the art are credited with the ability to readily determine which



chains. The same framework may be used for several different humanized
antibodies (Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992);
Presta et al., I. Immunol., 151:2623 (1993)). [01211 It is further important
that antibodies be humanized with retention of high affinity for the antigen
and other favorable biological properties. To achieve this goal, according
to a preferred method, humanized antibodies are prepared by a process
of analysis of the parental sequenc’ég'and various conceptual humanized
products using three-dimensional models of the parental and humanized
seguences Three-ggm%gsioanal i gnun%%ileobul'n.models arel%ommonl
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the target antigen(s), is achieved: In general, the hypérvariable région
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circumstances. For example, 131 iodine’is a well known radionuclide

usBHFS PR Bl RS FAdhEipR ppYld be lethal for adjacent tumor cells lacking

the target antigen.

[0125] Effective single treatment dosages (1.e., therapeutically effective amounts)
of Pyttrium labeled anti-CD20 antibodies range from between about 5 and about
75 mCi, more preferably between about 10 and about 40 mCi. Effective single
treatment non-marrow ablative dosages of " iodine labeled anti-CD20 antibodies
range from between about 5 and about 70 mCi, more preferably between about 5
and about 40 mCi. Effective single treatment ablative dosages (ie, may require
autologous bone marrow transplantation) of “liodine labeled anti-CD20
antibodies range from between about 30 and about 600 mCi, more preferably
between about 50 and less than about 500 mCi. In conjunction with a chimeric
anti-CD20 antibody, owing to the longer circulating half life vis-a-vis murine
antibodies, an effective single treatment non-marrow ablative dosages of *iodine
labeled chimeric anti-CD20 antibodies range from between about 5 and about 40
mCi, more preferably less than about 30 mCi. Imaging criteria for, e.g., the

"indium label, are typically less than about 5 mCi.



However, the clinical usefulness of 131liodine can be limited by several
factors including: eight-day physical half-life; dehalogenation of iodinated
antibodyboth in the blood and at tumor sites; and emission characteristics
(eg, large gamma component) which can be suboptimal for localized
dose deposition in tumor. With the advent of superior chelating agents,
the opportunity for attaching metal _g\melating groups to proteins has
increased the opportunities to utilize other radionuclides such as "tindium
and 90yttrium "Yttrium provides several benefits for utilization in

[oxzdpdioimnyneibgsane i anRlatans Re P U e i LR

long enough to allow antibody accumulation by tumor and,” unlike eg,

mfﬁeaﬁ?é,r vByRASHSS thpny Bettmshiiestraighlerie iaseimientadiecause
aGamRamdRE SaapRMNation InHs e aay MR & tRReRN URsheah
100 to 1000 cell diameters. Furthermore, the minimal amount of
eSS radidtioh O&1IBRE reRaRa iGN rhmidhaietied” for patients
ofehrimemippeiasiany Resissn Adsitinnaliiciipiemaliation eidaksietv
antlg?ﬁ%ggwot&eﬁ%{med for, cell kl||lnﬁ, and the local emission of ionizing
ra SERd B i BB e s R A heR g Rkt apg fozen
a;fﬂgﬁmsiﬁib%ﬂnﬁmfimw i ﬁn?egam%msm(mtgﬁ%ﬁrmmgya
effective amounts) of 90yttrium labeled antj-C ntibodies range from
R B SHPEAE SO8 H e SR N craTak), BB o 08
and mdoun Ve mrRihEtdotivénsipaientre atapest ponvtdriove ahéativehat the
d f iqdine. Jabeled anti-.CD20 antibadijes _range,from hetween
agglg#ggg%c a 0%%5_?% &nj&k?bﬁ%g g?gfeﬁfﬁ§ bet‘(%%’élrlln bf)gﬁ 5n%tn%’eaqt?3}lft
4@%@@@%@#@@?{#@@9@@@@&%%@&@%@@5@, may require

for2Aut0l000, o0 FOR UtANSR AR AR Ghidhind Neuakeler alldehz0

antibodies range from between abolt 30 and about 600 mCi, more

prEfEYEBHETHOS RBRAPISER BoeHENRSs i sncssatespulneitids deviusetion
Withheh§hiekguantl-LRRANHRGEK PVIRG teiRelangek sigWiating halh

life vis-a-vis murine antibodies, an effective sinégle treatment non-marrow

AR S HBEAJREISICREAd SRR YRE & SRAEFNRTH AR RO BT %n BB e RIS,
rang® fiom. betwesnoshe ik d i RboHE4eHRE ks Pratamably teskthan

8 i BSOS D500 58 VA Lo 5 A ot SR 20

antdibdiespibarapystiesavstthedgncodes a polypeptide having an amine acid
sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to an
amino acid sequence in Table 3. The invention also encompasses an isolated
nucleic acid comprising a sequence that encodes a polypeptide having the amino
acid sequence of any of the constructs in Tabie 3 with conservative amimo acid

substitufions.

TABLE 2

[ ConstrUCT | NUCLEOTIDE SEQUENCE [ SEQIDNO




also occur using a single therapy treatment or using multiple treatments.
Because of the radionuclide component, it is preferred that prior to
treatment, peripheral stem cells ("PSC") or bone marrow ("BM") be
"harvested" for patients experiencing potentially fatal bone marrow
toxicity resulting from radiation. BM and/or PSC are harvested using

standard techniques, and then pur

and frozen for possible reinfusion.

Additionally, it is most preferred that p"rior to treatment a diagnostic
dosimetry study using a diagnostic labeled antibody (eq, using u tindium)
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CTTCCGGATACGCCTTCAGCTATTC’ITG‘GATGAACT
GGGETGCCGCAGGCCCCTIGGACAAGGGCTCGAGTGG
ATGGCACGGATCTTITCCCGGCGATGGGGATACTGA
CTACAATGGOAAATTCAAGGGCAGAGTCACAATTA
CCOCCGACAAATCCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TCTGTGTGCAAGAAATCTCTTTGATGGTTACTGGCT
TGTTTACTGGGGCCAGGCGAACCCTGGETCACCGTCT
CCTCAGCTAGCACC

B-HH4

encodes a poly m@g havmg an amino aC|d sequence at least
§0%,83%4:00%, @@@W@%M@M@M@E@mﬂm&o acid 31
sequence in T4 HEGE S nucleic
gcid comprisin Codag -' e amino
gcid sequence!cfd ur; (T /e amino
acid substitutiors ‘-“‘-*‘ 26 ENCE
SEQ ID NO -44- X ‘f‘* %gég 113 NO
B-HHI CAGGT \E

GAAGCCTGG : Aa G4 !
C:TTCCGGAT/\@eﬁﬁkfﬁGGGGMX@GG@@GEM@RCCGTCT
GGGTGCGGCMCCTGGACAAGGGCTCGAGTGG
ATGGSGECGGA 1€ : [ 33
CTACGCACAQ

CAGGTGCAATTGGTGCAGTICTGGCGCTGAAGTTAA
GAAGCCTGGAGCTICAGTGAAGGTCTCCTGCAAGG
TCTCCGOATACGCGTICAGCTATTCTTGGATGAACT
GGGTGCGGCAGOCCCCTGGACAAGGGCTCGAGTEG
ATGGGACGGATCTTTCCCGGCGATGGGGATACTGA
CTACAATGGCGAAATTCAAGGGCAGAGTCACAATTA
CCGCCGACAAATCCACTAGCACAGCCTATATGGAG
CIGAGCAGCCTGAGATCTGAGGACACGGOCGTGTA
JTTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCT
TETTTACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCA

35




CCGCCGACAAATCCACTAGCACAGCCTATATGGAG
'CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCT
TGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT CCTCA B-HM
CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA 31
GAAGCCTGGGAGTTCAGTGAAGETICTCCTGCAAGG

CTTCCGGATACGCCTTCAGCTATTCTTGGATGAACT

GGGTGCGGCAGGCCCCTGGACAAGGGCTCGAGTGG

S T g EOUENCE SEQIDNO
L T ARG 37
CCGCCGACA

CTGAGCAGCCTTAX

TTACTGTGCAARK

TGTTTACTGGGERE ER B-HH3
CAGGTGCAATHEEH

GAAGCCTGGGAGT Tuten

g GOTG 65%&‘:’61@:&‘@ ACGGOCGTGT

G TTCCCOATAGRE BT eefrdtsiTACTGGC
GGGTGCGGCA@@@Q@@%@Q}%@&A WCCGTCT
ATGGGACGGATEIOA CCCGGCGATGGGGATACTGA

CTAGNEIGGG AASCTCERAGGGCAGACTCALIRRTTRAACTTAA 39
@ % Ve

CTGAGCAGC(

TCTGTGTGCAA

TGTTTACTGG, CF

GCTCAGCTAGE, A AATCCACTAGCACAGCCTATATGGA
GAGGTGCAAT t&e@dﬁgﬁﬁx‘ab@f@é&ﬁ@@ﬂéﬁ&éﬁb GTGT
GAAGCCTGGAGCTACTAEICANEG ACETETEC ARG TACTGGC
TICTCCGGATAQGCRTECAGRRAXACTTRAGATCAATITACCGTCT
G,GGTGCGGCA@I@@CCTGGACAAGGGCTCGAGTGG
ATGEEREGGAEL ' 41

GAAGCCT GGGAG’ITCAGTGAAGGTCTCCTGCAAGG
CTTCCGGATACGCCTTCAGCTATTCTTGGATCTCGT
GOOTGCGGCAGGCGCCTGGACAAGGGCTCGAGTG
GATGGGACGGATCTTTCCCGGCGATGGGGATACTG
ACTACAATGGGAAATTCAAGGGCAGAGTCACAATT
ACCGCCGACAAATCCACTAGCACAGCCTATATGGA
GCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGC
TTIGTITACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCA

B-HHS

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA
GAAGCCTGGCGCCTCAGTGAAGGTCTCCTGCAAGG
CITCCGGATACACCTTICACATACAGCTGGATGAAC
TGGGTGCCGOCACGGCCCCTGGACAAGGGCTCGAGTG
CGATGGOACGGATCTTTCCCGGCGATGGGGATACTG
ACTACAATGGGAAATTCAAGGGCAGAGTCACAATT
ACCGCCGACAAATCCACTAGCACAGCCTATATGGA
GCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGC
TTGTTTACTGGGGCCAGGGAACCCTGGETCACCGTCT

CCTCA

43




CTACAATGGGAAATTCAAGGGCAGAGTCACAATTA
CCGCCGACAAATCCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCT
TGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT CCTCA -45-

CONSTRUCT NUCLEOTH)E SE U
CAGGTGCAATTGGTGCAGTCTG!

NCE SEQ IIB NO B-HHS
GCTGAAGTTAA 37

GAAGCCTGGGAGTTCAGTGAAGGTCTCCTGCAAGG

GAAGCCTGG

CRAG TTOAGHGAACTGICCTRCARNGOCCGTCT
CCICA

CEONHRGA T ACCCCTTCARIeT BHTTIE SEOURNCEC | SEQIDNO
CCEIEEGCCURARGERCRA R T ERAGTTAA 45
GATGGGACGGAKGTTTGECSH e CHAT telaRGATACTEGCAAGG
ACTACAATGG G’KMGMAG&@@P@%@T@MH@GATGAACT
ACCGCCGACAZ \ EGE :

GCTGAGCAG : €

ATTACTGTGCAASAE

TTGTTTACTGGEEE CASSSAATEEH CACE e FeA B-HH6
FAGGTGCAA TWA%&‘@TG&AA%W%G’I‘CT?E@EG TACTGGCT
GAAGCCTGGWTM&‘@G@G@@&G&G‘M@CE%@ CGTCT
CTTCCGGATAGERGT TCAGCTATTICTTGGATCAATT
CGEFHIGGC memmemeeﬁﬁ@@@s@@wenm 47
GATGGGACGGHR 3

ACTACAATG( accact
hocscoenc f fichas

> T CAATGA
ATTACTGTGCAAT 5] ATGGAG
TTGTTTACTG C@@M@@%@Mﬁe&ﬁcﬁ}m@e&q@d@&mﬁ“ B-HH7
CAGGTGCAATTGTGEAGAGRE e WEITGGCT

B-HL2

GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA
GAAGCCTGGGGCCACCGTGAAGATCTCCTGCAAGG
TGTCCGGATACACCTTCACCTATTCTTGGATGCACT
GGGTGCAGCAGGCCCCTGGAAAGGGGCTCGAGTG

GATGGGACGGATCTTTCCCGGCGATGGGGATACTG
ACTACGCAGAGAAATTCCAAGGAAGAGTCACAATC
ACAGCCGACACGTCCACTGACACCGCCTATATGGA
GCTCGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAACCAATGTCTTTGATGGTTACTGGC

TTGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCA

49

B-HL3

GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA
GAAGCCTGGGGCCACCGTGAAGATCTCCTGCAAGG
TGTCCGGATACACCTTCACCTATTICTTGGATGAACT
GGGTGCAGCAGGCCCCTGGAAAGGGGCTCGAGTG
GATGGGACGGATCTTTCCCGGCGATGGGGATACTG
ACTACAATGGGAAATTCAAGGGAAGAGTCACAATC
ACAGCCGACACGTCCACTGACACCGCCTATATGGA
GCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAACCAATGTCTTTGATGGTTACTGGC
TTGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCA

31




CTTCCGGATACGCCTTCAGCTATTCTFGGATCTCGT
GGGTGCGGCAGGCGCCTGGACAAGGGCTCGAGTG

GATGGGACG

GATCTTTCCCGGCGATGGGGATACTG

ACTACAATGGGAAATTCAAGGGCAGAGTCACAATT
ACCGCCGACAAATCCACTAGCACAGCCTATATGGA

GCTGAGCAGCCTGAGATCTGAG
ATTACTGTGCAAGAAATGTCTTT

CACGGCCGTGT
ATGGTTACTGGC

TTGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT CCTCA B-HHS8

CCGCCGACA
CTGAGCAGCH
TTACTGTGCA
TGTTTACTGG

ATGGGACGGATE:
CTACAATGGG ."fd!{;da -_- ’%

y mr,m

-wvw

H ’“; “J{VghLAACAATTA
.; 500 g’i %ﬁ ATGGAG
3 (; CCGTGTA
CHe RS AF a‘ ﬂ"ﬁ“!“'ﬂ""‘ ""é PASTTACTGGCT

%&M&T@@@@@E@M@%ﬁ@ﬁa CCGICT
GGBRAGGGAACCCTGGTCACCGTCT

C A SRIREAN] SEQID NO
SAAGHE] GG 53
CTTCCGGATAGAG A AkGT
TGGGTGCGGQﬂ@@ﬁ@@@ﬁ%@@%@&ﬁﬁ@ﬁ@@%ﬁﬁmmecr
GATGGGACGGxxﬂzﬂgggmaﬁmﬁgmaﬁmﬁm@@@ﬁ@GAan}
ACTACAATGG @EBAGACIN MG I

ACCGCCGACH

GCTGAGCAG(C

ATTACTGTGAAASRRRT ST ge-olata
TTGTTTACTG AR E R GE PSSt a b A ~46-
CONSTRUCT NtHgdz@dHaESEQUENCE SEQ 1D NO B-HHY
CAGBHECAAT Ba bkt tHoAGT tETGERETICARGEABHITTGGT 55
GAAGCCTGGJGO@KGHﬁIEEﬂGGTGT@@E@ﬁE@@ﬁHGCAG
CTTCCGGATACA ' TG AL

GGGTGCGGCA

B-HL10

CAGAATTCGGCCCACCGGTGGCCACCATGGACTGG
ACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCAC
AGGAGCCCACTCCGAAGTGCAGCTGGTGGAGTCTG
CAGGAGGCTTGGTCAAGCCTGGCGGGTCCCTGCGG
CTICTCCTGTGCAGCCTCTGGATTCGCATTCAGCTAT
TCTTGGATGAACTGGGTGCGGCAGGCTCCTGGAAA
GGGCCTCOAGTGGGTGGGACGGATCTITICCCGGCG
ATGGGGATACTGACTACAATGGGAAATTCAAGGGC
' AGAGTCACAATTACCGCCGACAAATCCACTAGCAC
AGCCTATATGGAGCTGAGCAGCCTGAGATCTIGAGG
ACACGGCCOTGTATTACTGTGCAAGAAATGTCTTT
GATGGTTACTGGCTTGTTTACTGGGGCCAGGGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA

B-HL11

57

CAGGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGGT
CAAGCCTGGCGGGTCCCTGCGGCTCTCCTGTGCAG

CCTCTGGATTCACATTTAGCTATTCTTGGATGAACT
GGOTGCGGCAGGCTICCTGGAAAGGGCCTCGAGTGG
GTGGGACGGATCTTTCCCGGCGATGGGGATACTGA
CTACAATGGGAAATTCAAGGGCAGAGTCACAATTA
CCGCCGACAAATCCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTIGATGGTTACTGGCT

IGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCA

59




CCTCA B-HL1 CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA 47
GAAGCCTGGGGCCTCAGTGAAGGTCTCCTGCAAGG
CTTCCGGATACACCTI'CACCTATTCTTGGATGCACT
GGGTGCGGCAGGCCCCTGGACAAGGGCTCGAGTGG
ATGGGACGGATCTTTCCCGGCGATGGGGATACTGA

CTACGCACAGAAATTCCAAGGA
CACGGGACACGTCCACTTCCAC

AGTCACAATGA
GTCTATATGGAG

CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA

TTALTAOATAL

Ao AAAT T T TOA T T T ACTACCCTF
AOTAARNTOT I T

| CONS
FGHRE
GAGGTGCAA

GAAGCCTGG
TGTCCGGAT:

GCTGAGCAGC
ATTACTGTG(

GAGGTGCAA

A@#GHKGGC@OEG@GNA@T@fﬁﬁ@@@@?@ﬁCTGCGG

GATGGGACGGES
ACTACGCAG f
ACAGCCGAGA

TTGTTTACTGGEEdanA

o SECGIDNO

SCGAZ
WeePdShataietRy Y
QGELACCEICARRA m@@ﬁ[@

GICTG

AAGGGC

CCACTAGCAC
% O SCETR G X TCTGAGG

CAAETATGGE

SATGGGACG
ACTACAATG(
ACAGCCGACARAZ:
GCTGAGCAG

TGTCCGGATALA
5GGTGCAGCAS!

ATTACTGTGG

D-T1TLZ 61

A B-HL3

L[CCCTGCGG

%AGCTAT
FGGATGAXC GO0 TGLGLCAGGUTCCTGGAAA
AT PSS e W rOP M CCGGCG
Q@f}@é@ﬂﬁﬁ&@@f@é@@@@@@ AAGGGC
ALSECPANGIOTAICATGOR.LPACTCCHETAGCAC
AGCCTATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGOCCGTGTATTACTGTGCAAGAAATGTCTTY
GATGGTTACTGGCTTGTTTACTGGGGCCAGGGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA

U7

63

B-HL14

CGGAATTCGGCCCACCGOTGGCCACCATGGACTGG
ACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCAC
AGGAGCTCACTCCGAAGTGCAGCTGGTCGAGTCCG
GAGGAGGCTTGAAGAAGCCTGGCGGETCCCTGCGEG
CICTCCTGCGCAGCCTCTGGATTCACATTTAGCTAT
TCTTGCGATGAACTGGGTGCGGCAGGCTCCTGGAAA
GGGCCTCGAGTGGGTGGGACGGATCTTTCCCGGCG
ATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCAC
AGCCTATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAAATGTICTTT

GATGGTTACTGGCTIGTTTACTGGGGCCAGGGAAC

65

CCTGGTCACCGTCTCCTCAGCTAGCGAATTICTCGA




TTGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT CCTCA -47-
CONSTRUCT NUCLEOTIDE SEQUENCE SEQ ID NO B-HL4
CAGATGCAATTGGTGCAGTCTGGCGCTGAAGTTAA 53
GAAGACCGGGAGTTCAGTGAAGGTCTCCTGCAAGG
CTTCCGGATACACCTTCACCTATTCTTGGATGAGCT

GGGTGCGGCAGGCCCCTGGAC__4
ATGGGACGGATCTTTCCCGGCG

AGGGCTCGAGTGG
TGGGGATACTGA

CTACGCACAGAAATTCCAAGGAAGAGTCACAATTA

SNOLLALDL NS

Dl

T CoksTRYCT

APATCCACTA

C1 L@Mbb
TTACTGTGCA
[GTTTACTG(Q
CCTCAGCTA(C
SAAGTGCAG
CAAGCCTGG

O NN

£

5GGTGCGGC
sTGGGACGG
CTACAATGGC
.CGCCGACA
L TGAGCAGC

Y o N o WY oY

CCTCTGGATT

SEQIDNO

EAGATE] ACTGG

AT AT ET AT e Old AR WEEAGCCAC
RAGCLUNCCLARCCLACEBTEACCETIGHAGTCTIG

:GAGEBBQ&H&GGTCAAGCCTGGCTCTTCCCTGCGG

G TEGGACGGATCTERCCCGGOG

y _%g@(}ec

) ACTAGCAC

' GATCTGAGG
TGTCTTT

?

: : GBGA
NI ACT A OO TS B St

\CCTGGAGG
\GGAGCCCA

=T T
TAGTEIGCAAGIAAT
GTTTACTGGGEH

GGAATTCGGABEAKESAGICEE
(o cateasit s

67

GKEA@BEEGGGKN%KECG

TG u.‘- G GTCTG
Ioanvele : CTGCGG
u’@:hﬂoﬁ "i:_n.n_- AGCTAT

e nianfo

Al s

5AGGAGGCT
CTCTCCTGTG
CTTGGATGA

=-O-0- > -== O

- GGAAA
! M@W@@M@%&M&GGCG
QAGCEH ATCEA TN ATECALOTATAAGGGC

AGRGECGTGABIACAGERGROA FECAMETAGCAC

AGCCTATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTIACTGTGCAAGAAATETCTTT
GATGGTTACTGGCTTGTTTACTGGGGCCAGGGAAC
CCTGOGTCACCGTCTCCTCAGCTAGCGAATTCTCGA

B-HL17

69

B-HL10

CGGAATTCGGCCCACCGGTGGCCACCATGGACTGG
ACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCAC
AGGAGCCCACTCCGAAGTGCAGCTGGTGGAGTCTG
GAGGAGGCTTGGTCAAGCCTGGCGGGETCCCTGCGG
CTCTCCTGCQCAGCCICTGGATTCACATTTAGCTAT
TCTTGGATGAACTGGGTGCGGCAGGCTCCTGGAAA
GGGCCTCGAGTGGOTGGCACGGATCTTICCCGGCG
ATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGOCGACAAATCCACTAGCAC
AGCCTATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAAATGTCTTT
GATGGTTACTGGCTTGTTTACTGGGGCCAGGGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA

VH Signal
Sequence

71

ATGGACTGGACCTGGAGGATCCTCTICTTIGGTGGC
AGCAGCCACAGGAGCCCACTCC

B-KV1

73

GATATCGTGATGACCCAGACTCCACTCTCCCTGCCC
GITCACCCCTGAAGAGCCCGCCAGCATTAGCTGCAG
GTCTAGCAAGAGCCTCTTGCACAGCAATGGCATCA
CTTATTTGTATTGGTACCTGCAAAAGCCAGGGCAG
TCTCCACAGCTCCTGATTTATCAAATGTCCAACCTT
GTCTCTGGCGTCCCTGACCGGTTCTCCGGATCCGGG

TCAGGCACTGATTTCACACTGAAAATCAGCAGGGT
GGAGGCTGAGGATGTTGGAGTTTATTACTGCGCTC

AGAATCTAGAACTTCCTTACACCTTCGGCGGAGGG
ACCAAGGTGGAGATCAAACGTACGGTG

75



GGGCCTCGAGTGGGTGGGACGGATCTTTCCCGGCG

ATGGGGATACT

GACTACAATGGGAAATTCAAGGGC

AGAGTCACAATTACCGCCGACAAATCCACTAGCAC

AGCCTATATGG

AGCTGAGCAGCCTGAGATCTGAGG

ACACGGCCGTGTATTACTGTGCAAGAAATGTC=

GATGGTTACTG

CCTGGTCACCGTCTCCTCAGCTA

GCTTGTTTACTGGGGCCAGGGAAC

CGAATTCTCGA B-HL11

CAGGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGGT 59

-I'I\-I-I'\I'\-I-ﬂ-l-ﬂﬂ A

(

- REURSTRUCES

EHG

vbbb'bbbmeﬁﬂeﬁr , SEQIDNQ
JCWEQQ{QI-\ AGA T 77
GTGGGACGGATCTTTCCCGGCGATW
CTACAATGGGAAATTCAAGGGCAGAGTCACAATTA
CCGCCGACAAATCCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAG GGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCT
CTTTI\f"Tf"f"f" PPAPPPAAPPQ,I_@_@IQA_GG@T(‘T PF‘T(‘A /IQ
GCOREFRBEFN | SEQT
CearATTEGGA : SAVR &
g ‘CaPEOGIEWIE TTADKSTS
ACCTGGAGGAT Gl AT &t Reknha G AElaNee VYWGOGTL
AGGAGCTCACTG@@Q@\GTGCAGCTCGTGGAG‘T““CT“G“““““‘E2“"‘“““
GAGOAEHECITG ﬁ%@ﬁ@ﬁ%ﬁﬁﬁ%@@@@%sww 3
CTCTCCTGCGC/RSAEE _
TCTTGGATGAACT
GGGCCTCGAGT
ATGGEERTACT &
AGAGTCACAATTS AEARAT
AGCCTATATG OB A AR, LJ/-\LJ
ACACEBELGTG ms@m&{ﬁ@@mvgdkwdmﬁswwwwv 3t
GATGGTTACTGGRIAIGOELAR UGB CATOAREK GRVTITADKS
TSTAYMELSSLRSEDTAVYYCARNVFDGYWLYYWGOG
TLVTVSS
B-HH5 OVOLVOSGAEVERPGSSVE VSCKASGYAFSYSWMSWY 3
ROAPGOGLEWMGRIFPGDGDTDYNGKFKGRYTITADKS
TSTAYMELSSLRSEDTAVYYCARNVFDGYWLVYWGQG
TLVTVSS
B-HH6 OVOLVOSGAEVKEPGSSYK VSCEASGY AFSYSWINWVR. X
QAPGOGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTS
TAYMELSSLRSEDTAVYYCARNVEDGYWLVYWGOGTL
VTVSS
B-HH7 OVOLVOSGAEVEEPGSSVE VSCKASGY AFSVEWISWVER .
QAPGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADESTS
TAYMELSSLRSEDTAVYYCARNVFDGYWLVYWGOGTL |
VTVSS
BoHHS QVOLVOSGAEVREPGASVE VSCKASGY TRTY SWMNWY &
ROAPGOGLEWMGRIFPGDGDTDYNGKFEGRVTIITADKS
TSTAYMELSSLRSEDTAVYYCARNVFDGYWLVYWGOG
TLVTVSS
B-HHO OVOLVOSGAEVEKPGASVR VSCKASGYTFSYSWMNWY 4¢
ROAPGOGLEWMGRIFPGDGDTDYNGEFKGRVTITADKS
TSTAYMELSSLRSEDTAVYYCARNVEDGYWLVYWGOG
TLVTVSS
B-HL OVOLVOSGAEVEKPGASYEVSCKASGY TFIYSWMEWY 4
ROAPGOGLEWMGRIFPGDGDTDY AOKFOGRVTMTRDT
STSTVYMELSSLRSEDTAVY YCARNVFDGYWLVYWGQ
GTLVTVSS




CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA B-HL13
CGGAATTCGGCCCACCGGTGGCCACCATGGACTGG 63
ACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCAC
AGGAGCTCACTCCGAAGTGCAGCTCGTCGAGTCTG
GAGGAGGCGTGGTCAAGCCTGGCGGGTCCCTGCGG
CTCTCCTGCGCAGCCTCTGGATTCACA ITAGCTAT
TCTTGGATGAACTGGGTGCE?CAGGCTCCTGGAAA

GGGCCTCGAGTGGGTGGG

GGATCTTTCCCGGCG

ATGGGGATACTGACTACAATGGGAAATTCAAGGGC

N LN NNT A NLST N LD PO

CORNRTERCAAT 'wab%mw z

ACACGGCC

SEOUENCE '~

SKEQ ID NO

Ry
obh &R

rr" _...‘ FRRTTAIT
'(F" .f'..“’."‘!""r‘!"!’

SWMHWY
AYOHEFDGR VITTADTS

GATG GTTA@M@M@W@@@@@@M&MWWGOG

30

CCTGGTCA @MCCTCAGCTAGCGAATTCTCGA B-HL14

CBEMATTCE
ACCTGGAG
AGGAGCTC

oA DN

TN

U\

CTG
TCTTGGAT(H
GGGCCTCGAGIEGE

ABGGGGAT
AGAGTCACA

AGCCTATA

ACACGGCC QMFTA(‘T(‘T(‘ CAAGAAATGICTTT

GETEETTA

CCTGGTCAQR
CONSTRUCTM

ARSYSWMNWYR
R GRVTIZADKSTS
iﬁﬁ“ﬁf L

“‘iﬂ-ﬂaﬁmmmﬁ A

O 3K
SRR LY N

B 110
ACCTGGAGGAPCEEIW UG

CE e G A S ISR INW VR
HiEtsieH ITADKST

AGGAGCCCATCAZUA AARFECACT VGG ISGAGYE TS Y WGOGT

LVTVSS

B-HL12

EVOLVESGAGLVEPGGSLRLSCAASGFTFSYSWMNWVR
QAPGEGLEWMGRIFPGDGDTDYNGKFKGRVTITADKST
STAYMELSSLRSEDTAVYYCARNVEDGYWILVYWGQGT
LVTVSS

B-HL13

EVOLVESGGGYVEPGGSLRI SCAASGFTFSYSWMNWVR
QAPGKGI EWMGRIFPGDGDTDYNGKFRKGRVTITADKSTS

TAYMELSSLRSEDTAVYYCARNVEDGYWILVYWGQGTL
VTVSS

B-HIL14

EVOLVESGGGLKKPGGSLRLSCAASGFTESYSWMNWVR
OAPGKGLEWMGRIFPGDGDTDYNGEFEGRVTITADKSTS
TAYMELSSLRSEDTAVYYCARNVFDGYWLV YWGOGTL
VIVSS

B-HL15

BVOLVESGGGLVKPGSSLRLSCAASGF’IFSYSWWWVR
QAPGKGLEWMGRIFPGDGDTDYNGEFKGRVTITADKST
STAYMELSSIRSEDTAVYYCARNVFDGYWEVYWGOGT
LVTVSS

B-HL16

EVOLVESGGGLVKPGGSLRVSCAASGFTESYSWMNWVR
QAPGKGLEWMGRIFPGDGDTDYNGEFKGRVTITADKSTS
TAYMELSSLRSEDTAVYYCARNVEDGYWLVYWGOGTL
VTVSS

B-HL1T

EVOLVESGGGLVEPGGSLRLSCAASGFTEFSYSWMNWVR
OAPGEGLEWMGRIFPGDGDTDYNGEFKGRVTITADKEST
STAYMELSSLRSEDTAVYYCARNVEDGYWLVYWGQGT
LYTVSS

VH Signal

[« P

MDWTWRITFIVAAATGAHS




GAGGAGGCTTGGTCAAGCCTGGCTCTTCCCTGCGG
CTCTCCTGCGCAGCCTCTGGATTCACATITAGCTAT
TCTTGGATGAACTGGGTGCGGCAGGCTCCTGGAAA
GGGCCTCGAGTGGGTGGGACGGATCTTTCCCGGCG
ATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCAC
AGCCTATATGGAGCTGAGCA(? “CTGAGATCTGAGG

ACACGGCCGTGTATTACTGTGCAAGAAATGTCTTF

GATGGTTACTGGCTTGTTTACTGGGGCCAGGGAAC
>FEA : CAAFIETEOA

ACCTGGAGGATE SHs PO L T oGSO PREEIASGTDFTLEIS
AGGAGCCCARNITOREGTCCABLECOTHSNEHCAIRRTY

GAGSH6 GCTHGKAR LI GWEeGRECCCTGCGG
GCIoABCTCGCGCAGCCTCTGGATTCACATTTAGCTAT

TCTTGGATGAACTGGGTGCGGCAGGCTCCTGGAAA
GGGCCTCGAGTGGGTGGGACGGATCTTTCCCGGCG

128] ATG%%&E@%EE%&Q&%&L@&%@%&?%&%% directed to an
 AGAGTCACAATTACCGCCGACAAATCCACTAGCAC _
isplaerpyTacaB cihamredeespalypeptide having

1118 it REHLETER AT BREAAG AR EGTie Bd¥ention is further
GATGGTTACTGGCTIGTTTACTGGGGCCAGGGAAC

direted tre Kelelesrevrlsis reid CEMPISB LR TIaC Ko R 785 %,

969 055 DEL L ORN L5564 T ietaieblAdihohtibibotide bofeer(de shown in
ACCTGGAGGATCCTCTTCTTGGTGGCAGCA

GCCAC .
Fite N ERE Arfrota ARBadipRE B Ereptiqn jsdiected to an isolated
n1RARGAGGETTHE 1 CANGEORS GCEGGE POIGEHEE BfSing an amino

CIsaes o R Y T —

tHB GRECRIGAGICITF GG RIGGH ATE T GBGIBECBcompasses an

SR PR I EHE R e e

the amino acid sequence of any of FIG. 1, FIG. 2, FIG. 5 or FIG. 6 with

conservative amino acid substitutions.

129] In another embodiment, the present invention is directed to an expression
vector and/or a host cell which comprise one or more isolated polynucleotides of
the present invention.

1301 Generally, any type of cultured cell line can be used to express the ABM
of the present invention. In a preferred embodiment, CHO celis, BHK cells, NSO
cells, SP2/0 cells, YO myeloma cells, P3X63 mouse myeloma cells, PER celis,
PER.C6 cells or hybridoma cells, other mammalian cells, yeast cells, insect celis,
or plant cells are used as the background cell line to generate the engineered host
cells of the invention.

131} The therapeutic efficacy of the ABMs of the present invention can be
enhanced by producing them in a host cell that further expresses a polynucleotide
encoding a polypeptide having GnTII activity. In a preferred embodiment, the
polypeptide having GnTIIH activity is a fusion polypeptide comprising the Golgi
localization domain of a Golgi resident polypeptide. In another preferred



AGCCTATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAAATGTCTTT
GATGGTTACTGGCTTGTTTACTGGGGCCAGGGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA VH Signal
ATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGC 73 Sequence
AGCAGCCACAGGAGCCCACTCC B-KV1

GATATCGTGATGACCCAGACTCCACTCTCCCTGCCC 75
GTCACCCCTGGAGAGCCCGCCAGCATTAGCTGCAG

e A R s o v
ToTE AT ABYY GO GRTerTA TCARAPET bndiag effipity and increased
Gitelfe RGGGT G GHLE b { G Gfelent invention is

TCAGGCACTGATTTCACACTGAAAATCAGCAGGGT -
GERETAT G At AT EPIEGRE (i AT et audste acid comprising a

%Jpﬁ@@@&iﬁ CaSEGCENREGNd (b) an isolated

A ES%%%%%ET}F%
ACCAAGGTGGAGATCAAACGTACGGTG -50- CONSTRUCT

NPREIBElqq e Seading e SRE0hReretanigRyftion, such as a chimeric,
ATREACA T AGRBTRCHROET GAGHTS GlesIS0T. 7Tn Sepenassd

e C e TCCCACRTaeCACTCT TABLE 3 CONTRLCT
A ‘ |
Odtipreea IR HOMIG S GKAB e ih STEIY MEANAR0E (domain is
QAPGOGLEWMGRIFPGDGDTDYAQK RVTITADKSTS TAYMELS
S e AT N A TR R PEEICRAT oy R AR g
OB KRG %MWW&&RMWMNM@% effector
RQAP WMGRJ P : T .
R R o SRR, SRR NS e g

contents RiNiSh are expressly incorporated herein by reference. In another

g N EOENSKE %%MM%MWMQWM%% or a fragment

APGOGLEWMGRIFPGDGDTDYNGKFKGRVTITAD )
thereof, having the binding specificity of the murine B-LY! antibody. In a

particularly preferred embodiment, the chimeric antibody comprises a human Fe.
In another preferred embodiment, the antibody is primatized or humanized.
[0132] In one embodiment, one or several polynucleotides encoding an ABM of
the present invention may be expressed under the conirol of a constitufive
promoter or, alternately, a regulated expression system. Suitable regulated
expression systems include, but are not limited to, a tetracycline-regulated
expression system, an ecdysone-inducible expression system, 2 lac-switch
expression system, a glucocorticoid-inducible expression system, a temperature-
inducible promoter system, and a metallothionein metal-inducible expression
system. If several different nucleic acids encoding an ABM of the present
invention are comprised within the host cell system, some of them may be
expressed under the control of a constitutive promoter, while others are expressed
under the control of a regulated promoter. The maximal expression level is
considered to be the highest possible level of stable polypeptide expression that
does not have a significant adverse effect on cell growth rate, and will be
determined using routine experimentafion. Expression levels are determined by

methods generally known in the art, including Western blot analysis using an



TS TAYMELS S LRSEDTAV YLCARNVFD GYWLVYWGO GT
LVTVSS B-HH4 '
OVOLVOSGAEVKKPGASVKVSCKVSGYAFSYSWMNWYV 3(
ROAPGOGLEWMGRIFPGDGDTDYNGKFKGRVTITADKS T S TAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS
B-HHS OVOLVOSGAEVKKPGSSVKVSCKASGYAFSYSWMSWYV 3t
RQAPGOGLEWMGRIFPGDGDTD’%GKFKGRVTITADKS TSTAYMELS
S LRSEDTAV YYCARNV FDGYW LV Y W GO G TLVTVSS B-HH6

QVVOLVOS EVKKP VKVSCKASGYAFSYSWNWVR 4
TR R A i AL £ PRI SO PR A o s fused to
TAEMBIVE ShiRISETEEA\BICY SRAIRNEY BREGYWEAAYYIGHE The PoTvSSB8H7
O)OLVOSGAEV . VICVSCKASGYAFSYSWISWVR 4 X )
A S L E R ARG YO FRYESIOR L0 o chimeric
TABWELS SIgRS BRI ARNY DAY ébeeriviG oG THe U8 BHE-HHS

B B B R BRI s
T&emahaiibe SBORS BT AT YOATRNIER DG anyrdetogstheryigghe

Bl Oah Q&%%%ﬁﬁ%%&éé%é%ﬁ%ﬂﬁ%%WMWM&me;

ROAPGOGLEWMGRIFPGDGDT KFKGRVTITADKS =
TSheRVRAEgeE St resing Feavseoes AN beidssd pither Wit wtemal hpsgne

B-khQUOEROSCARY I KB ARYEM S AN I StV MY A FThe
ROAPGOGLEWMGRIFPGDGDTDYAQICFOGRVTMTRDT |

STPPURIEICSDIRS ERFRY P e ESE ROV W it eirpdiag?
-5 ¢hieN SR Gak ADHINE AR ID) Bl Sobla DB E sHacNOity of the murine B-

Ly1 antibody such that a single polypeptide chain is formed. The nucleic acids
encoding the AMBs of the present invention may be operatively linked to the
reporter gene under the control of a single promoter, such that the nucleic acid
encoding the fusion polypeptide and the reporter gene are transcribed into an
RNA molecule which is altematively spliced into two separate messenger RNA
{mRNA) molecules; one of the resulting mRNAs 1s translated into said reporter
protein, and the other is translated into said fusion polypeptide. '

[0133} Methods which are well known to those skilled in the art can be used to
construct expression vectors containing the coding sequence of an ABM having
substantially the same binding specificity of the murine B-Ly1 antibody along
with appropriate transcriptional/translational control signals, These methods
inciude in vitro recombinant DNA techniques, synthetic techniques and in vivo
recombination/genetic recombination. See, for example, the techniques described
in Maniatis e al., MOLECULAR CLONING A LABCRATORY MANUAL, Cold Spring
Harbor Laboratory, N.Y. (1989) and Ausubel et al., CURRENT PROTOCOLS IN
MOLECULAR BIOLOGY, Greene Publishing Associates and Wiley Interscience,
N.Y (1989).

[0134} A variety of host-expression vector systems may be utilized to express the
coding sequence of the ABMs of the present invention. Preferably, mammalian
cells are used as host cell systems transfected with recombinant plasmid DNA or

cosmid DNA expression vectors containing the coding sequence of the protein of



B-HL2 EVOLVOSGAEVKKPGATVKISCKVSGYTFTYSWMHWY 50
OOAPGKGLEWMGRIFPGDGDTDYAEKFQGRVTITADTS
TDTAYMELSSLRSEDTAVYYCATNVFDGYWLVYWGOG TLVTVSS
B-HL3 EVOLVOSGAEVKKPGATVKISCKVSGYTFTYSWYMW 52
QOAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTITADTS
TDTAYMELSSLRSEDTAVYYCAT\%&/FDGYWLVYW GOG TLVTVSS
B-HL4 QMOLVOSGAEVKKTGSSVRVSCKASGYTFTYSWMSWYV 54
ROAPGOGLEWMGRIFPGDGDTDYAOKFOGRVTITADKS

ERERERG TR G R4 ehis LT iR elmelle ol pistiestly.
OBPG eadit, BHK v & R VIS0 il G BRI K ERGReloMARR I B3X63 mouse
g{@éﬁ%ﬁ& %ﬁﬁQJ@W@@QQ&%}E’{Q%@%W&%M&Q%&H&%%W

10 EVOLVESGGGLVKPGGSLRLSCAASGFAFSYSWMNWVR 58
O%HE Kesioplily orer pdiD DDy MdK IR CRY F hag kedipgstem. Some

TeveMbes sk Fé?sTﬁVs\E&Q&RA}M%Q%MMLA{XM\G@S%T&S\{EEB@% the
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QikBerres e{gvesrarnd rrirsresy Niowerk Brethret ab8&gtechnol. Bioen.

STRAMBEFDRBERINY oY AR\ RS U st huh /DY Res.
B-HL.12 EVOLVESGAGLVKPGGSLRLSCAASGFTESYSWIVINWVR 62

OARSEKEIHE WMBRIRPReres FNERERER THAABIRGT ol 13:117-
STAN (0025 4 BREDEAORHE AR NMFDGY WIS QG T8 . TN@B01),

B-HI 13 EVOQLVESGGGVYKPGGSLRLS F WMNWVR 64
ORISR L e BB R R R A DRSS T AVRIEES
SleRBETIALY, VN ARM M DG AN byt WS £EEhtddTPiESE, including
veast cells transformed with recombinant yeast expression vectors containing the
coding sequence of an ABM of the present invention; insect cell systems infected
with recombinant virus expression vectors (e.g., baculovirus) containing the
coding sequence of a chimeric ABM having substantially the same binding
specificity of the murine B-Ly! antibody; plant cell systems infected with
recombinant virus expression vectors {(e.g., cauliflower mosaic virus, CaMV;
tobacco mosaic virus, TMV) or transformed with recombinant plasmid
expression vectors (e.g., Ti plasmid) containing the coding sequence of the ABM
of the invention; or animal cell systems infected with recombinant virus
expression vectors (e.g., adenovirus, vaccimia virus) including cell lines
engineered to contamn multiple copies of the DNA encoding a chimenic ABM
having substantially the same binding specificity of the murine B-Lyl antibody
either stably amplified (CHO/dhfr) or unstably amplified in double-minute
chromosomes (e.g., murine cell lines). In one embodiment, the vector comprising
the polynucleotide(s) encoding the ABM of the invention is polycistronic. Also,
in one embodiment the ABM discussed above is an antibody or a fragment
thereof. In a preferred embodiment, the ABM is a humanized antibody.
[0135] For the methods of this invention, stable expression is generally preferred
to transient expression because it typically achieves more reproducible results and
also is more amenable io large-scale production. Rather than using expression

vectors which contain viral origins of replication, host cells can be transformed



B-HL14 EVOLVESGGGLKKPGGSLRLSCAASGFTFSYSW NWVR 66
OAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTS TAYMELS S
LRSEDTAVYYCARNVFDGYWLVYWGOGTLVTVSS
B-HL15 EVQLVESGGGLVKPGSSLRLSCAASGFTFSYSWMNWVR 68
OAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTITADKST
STAYMELSSLRSEDTAVYYCARNVFDGYWLVYWGOGT LVTVSS
B-HL16 EVOLVESGGGLVKPGGSYRVSCAASGFTFSYSWMNWVR 70
QAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTS

TAYMELSSLRSEDTAVYYCARNVEDGYWLVYWGOGTL, VTVSS
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SH (HENGIDNIE orpitdeBakddils may be allowed to grow for 1-2 days in an
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embodiment, the present invention to an isolate
pelyATsIEBHRicES STpFisin doams depi arfiehira e cea bs el padeupzadeing
thg@ming;acid sequence shown in FIG. | or FIG. 2. The invention is
further directed to an isolated nucleic acid comprising a sequence at least

10136004, 858x0uDERGs 05596560680 BRYPBFEsyeluftea P A i Bide
SERRIBAGEsSINAMEARFkGh Praii G 8ad8 @nRie eembodimentatha 977)),

AR AR AT SFPIAC G SeRE o e A Eacr 8006,
890 YDk, XA LAY 8 D12 82 Y| A addeiitosdephoribosyliransferase
(Lowy et al., Cell 22:817 (1980)) genes, which can be employed in ti’, hgprt” or
aprt” cells, respectively. Alseo, antimetabolite resistance can be used as the basis
of selection for dhfr, which confers resistance {o methotrexate (Wigler ef al.,
Natl. Acad. Sci. USA 77:3567 (1989); O'Hare et al., Proc. Natl. Acad. Sci. USA
78:1527 (1981)); gpt, which confers resistance to mycophenolic acid (Mulligan &
Berg, Proc. Natl. Acad. Sci. US4 78:2072 (1981)); neo, which confers resistance
to the aminoglycoside G-418 (Colberre-Garapin et al., J Mol. Biol 150:1
(1981)); and hygro, which confers resistance to hygromycin (Santerre et al., Gene
30:147 (1984) genes. Recently, additional selectable genes have been described,
namely trpB, which allows celis to utilize indole in place of tryptophan; hisD,
which allows cells to utilize histinol in place of histidine (Hartman & Mulligan,
Proc. Natl. Acad. Sci. USA 85:8047 (1988)); the glutamine synthase system; and
ODC (ornithine decarboxylase) which confers resistance to the ormithine
decarboxylase inhibitor, 2-{difluoromethyl)-DL-omithine, DFMO (McConlogue,
in: Current Communications in Molecular Biology, Cold Spring Harbor
Laboratory ed. (1987)).
10137} The present invention is further directed to a method for modifying the
glycosylation profile of the ABMs of the present invention that are produced by a

host cell, comprising expressing in said host cell a nucleic acid encoding an ABM



the amino acid sequence FIG. 5 or FIG. 6. The invention also
encompasses an isolated nucleic acid comprising a sequence that
encodes a polypeptide having the amino acid sequence of any of FIG. 1,
FIG. 2, FIG. 5 or FIG. 6 with conservative amino acid substitutions. 1291
In another embodiment, the present invention is directed to an expression
vector and/or a host cell which comprise one or more isolated
polynucleotides of the present invetition. 1301 Generally, any type of
cultured cell line can be used to express the ABM of the present

invention. In a preferred embadiment, CHO cells, BHK cells, NSO cells,
SPET RPA BIRITEAT PRI AOLP BRI LI b,
P bR veficreksnpribiyprsd cinaucis adthe Praforibiglidr aeltifiyé aslgelside
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effichottimietieha RMBIGE theupresesd mvbntipocafrdpneniizreed by
roducing them;i ell that further expresses lynucleotide. .. .
o138 e A AR P R T TR MR e
th@om%de&id@mwig’@iﬂgl HMM@D@’C& igsmmpblqﬁamd dupohoprising
the GRIg dcaliaal 'éhﬂf?%%%%%ﬁﬂ@#f&%?@@%ﬁ%@&ﬁ&ﬂ%ﬁé MN/PJQ?
preferred -53- that expresses a polynucleotide encoding a polypeptide
hAvmgnizad pridengr rcseament Rens someings deelicregiene prsiesihting
affiRity paddneersestoefiestiab Inealion AGeatdinglys il SR RIAIMEeAT,

the present invention is directed to a host cell comprisin Féa) an isolated

nUBFERIS cith el i e AR Bt Gessetoe n AOHing At pefirier HEDRigEITIN
agivi BNt feie | aleshdalinuriantite eoreRing: aRcARMkiiBody-

pr§sent inventign such as a.chimeric, primatized oy humanjzed antibody
th

TSRS huRLAE D 53l H PRbre REEF S b RHREIY ARG e I
haplismg> 5okl (AANTIRY, inadatsidey piivp eptielto bpastddnineeetalyiite: -
Semsns] Spilspa e Golgiolesiop oman . it
paisgiha ptidetamdcitsingrtnesmsedo tpndohge eoalib odtibs, visttrdmerd ddedieffector
PRSI
Intanditgerto monocytes, increased crosslinking of target-bound antibodies,

increased direct signaling inducing apoptosis, increased dendritic cell maturation,
and increased T cell priming.

[0139]  Thepresent invention is also directed to a method for producing an ABM
of the present invention, having modified oligosaccharides in a host cell
comprising (a) culturing a host cell engineered to express at least one nucieic acid
encoding a polypeptide having GnTIII activity under conditions which permit the
production of an ABM according to the present invention, wherein said
polypeptide having GnTIII activity is expressed in an amount sufficient to modify
the oligosaccharides in the Fe region of said ABM produced by said host cell; and

(b) isolating said ABM. Ina preferfed embodiment, the polypeptide having

GnTII activity is a fusion polypeptide comprising the catalytic domain of
GnTIII. In & particularly preferred embodiment, the fusion polypeptide further
comprises the Golgi localization domain of 2 Golgi resident polypeptide.

0140} Preferably, the Golgi localization domain is the localization domain of

mannosidase Il or GnTL Alternatively, the Golgi localization domain is selected



preferred embBodiment, the chimeric ABM is a chimeric antibody or a
fragment thereof, having the binding specificity of the routine B-LYI
antibody. In a particularly preferred embodiment, the chimeric antibody
comprises a human Fc. In another preferred embodiment, the antibody is
primatized or humanized. [0132] In one embodiment, one or several
polynucleotides encoding an ABM stg_the present invention may be
expressed under the control of a constitutive promoter or, alternately, a
regulated expression system. Suitable regulated expression systems

ey BOLIIRAde ASUARYSIRS IRUIAISY SRIESIAR PYRE™

an ecdysone-inducible eXpression system, a lac-switch expression
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expression system. If several different hucleic acids encoding an ABM of

theapeduersesy Brasrraier bindimssdnitnmdies menased efferion funsiienof

thefererayDehexRERRREE BTEehiTRaBH Ok QiR CRNAHIINE RECIRRing:
while others are expressed under the contrgl of a regulated promoter.

THECHIRS I AP AR pHLAErh i taRar i S VIREI Y HRC B iPEREES psbify-
Ie(;zlej:aidﬁ?fbleﬂl@lﬁpelre@dﬁcﬁﬁmfﬁﬁsim%ﬁm;l&icgﬂo%ﬁm@&mg%eﬁ@ﬂnifé@gﬁtar
agverse erec rowth rate, and wi ne etermine using routine
i AR AR R SR A S
kneediaindhetidn inptakiérigy \Adekierphlehtnglysis, Usitrgaasi Db dagtibady
spegific.for the ABM or an antibody specific for a tide tag fused tq the
A AR oM ER. (e TARg ) onocyies
palyercrsebbicding dynsdvopephtivetistiniclls, tocacpspbdiercysipegltheinducing
e on i ' i atially the s o
o S s SR
méaisuity diey saieuresteddioplithriminex fres sloreakedd ofet v tos hirding
0efiEn e FRORERSLNR MRS AR PG tageiner Witk IR, DUGIRIC,

acid(s) encoding said fusion polypeptide as a sm&lg MRNA 'molecule;
thefFTedBe ciive dsaticyladyurpkasinaybedivicat brne BbY Breiftepanized

ritespmE; ay9ite-dRESI by a cap-independent translation enhancer
(CITE). The reporter gene may be translated together with at least one

[0143]  cleic ABAMHRTTIFHPRIERTHe R RESHATh 21 TEARS AH6SIR ther Shimeric
binding spdaiiciysehitislipuinaie btanikpdyisteh sfaba alne B-Lyl
pog}{gggg)g %r% %':réési;? rﬂr‘gg %Jtﬂ?dsn %‘f‘lﬁig ggggtion which has an increased

proportion of bisected oligosaccharides in the Fo region of said polypeptide. It is

contemplated that such an ABM encompasses antibodies and fragments thereof
comprising the Fe region. In a preferred embodiment, the ABM is a humanized
antibody. In one embodiment, the percentage of bisected oligosaccharides in the
Fc region of the ABM is at least 50%, more preferably, at least 60%, at least
70%, at least 80%, or at ieast 90%, and most preferably at least 90-95% of the
total oligosaccharides. In yet another embodiment, the ABM produced by the
methods of the invention has an increased proportion of nonfucosylated
oligosaccharides in the Fc region as a result of the modification of its
oligosaccharides by the methods of the present invention. In one embodiment,
the percentage of nonfucosylated oligosaccharides is at least 50%, preferably, at
least 60% to 70%, most preferably at least 75%. The nonfucosylated
oligosaccharides may be of the hybrid or complex type. In a particularly



encoding the AMBs of the present invention may be operatively linked to
the reporter gene under the control of a single promoter, such that the
nucleic acid encoding the fusion polypeptide and the reporter gene are
transcribed into an RNA molecule which is alternatively spliced into two
separate messenger RNA (mRNA) molecules; one of the resulting
MRNAs is translated into said reportgr protein, and the other is translated
into said fusion polypeptide. [0133) Methods which are well known to
those skilled in the art can be used to construct expression vectors

cQpblan dpsaring seanenas lan AR SHAsAN Bl D6 e

binding specificity of the murine B-Ly along with appropriate
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recombination/genetic recombination. See, for example, thetechniques
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Ceﬂ%ﬁfﬁ%ﬁﬂéﬁs 5 C6 cells or hybridoma cells, other mammalian cells,

yeast cells, insect cells, or plant calls are used as host cell system. Some
[614&xampledrotusthre seibeiopstinibeaprassel avvientinmeih dttsctad ides hilpesin

th%ﬁ%‘ﬂ@ﬂﬂ%@é‘%&%@ﬁﬁ ¢ irrannen Sne&ini ROl flahuRiRiechoe!-

Bioen. 71(4):266-73 (2000-2001), in Werner et at., ,
ArZRERef RIS AGAJIDPaT P RBY CUsiSy B ANB (UErdoB) and/ Ah Hsisarran

Krgpepen bindihs @RnmBiogeanetdb3: MbindRR% 1R Khagldme ably,
Chamow, Curr. Op. Biotechnol. 12:188-194 (2001), and in Giddings, Curr.

ophBiDEee oL BRSPS 0TS, 1 BRET R ccioNRAge ST BaE
eulsaiatia beaist eetystsians (iaibeiconawpkaeitogkdigndent cellular

cytotoxicity), increased antibody-dependent cellular phagocytosis (ADCP),
increased cylokine secretion, increased immune-complex-mediated antigen
uptake by antigen-presenting cells, increased binding to NK cells, increased
binding to macrophages, increased binding to monocytes, increased binding to
polymorphonuclear cells, increased direct signaling inducing apoptosis, increased
crosslinking of target-bound antibodies, increased dendritic cell maturation, or
increased T cell priming. In a preferred e:;nbodiment, the increased Fc recepior
binding affinity is increased binding to a Fe activating receptor, most preferably
FeyRIIla. In one embodiment, the ABM is an antibody, an antibody fragment
containing the Fc region, or a fusion protein that includes a region equivalent to
the Fc region of an immunoglobulin. In a particularly preferred embodiment, the
ABM is a humanized antibody.



yeast cells transformed with recombinant yeast expression vectors
containing the coding sequence of an ABM of the present invention;
insect cell systems infected with recombinant virus expression vectors
(e.g., baculovirus) containing the coding sequence of a chimeric ABM
having substantially the same binding specificity of the murine B-Lyl
antibody; plant cell systems infecteggvith recombinant virus expression
vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus,
TMV) or transformed with recombinant plasmid expression vectors (e.g.,

[0143]1 plasmm?%@iﬁmﬁheﬁa%m%mﬁ%&ﬁ%&mm:
or animal cell systems infected with recombinant virus expression vectors
(é@@%@%@?@ e R FeRRiipg 08 phesnssg ivalyeqaep ebitain

mghipde copies of the DNA encoding a chimeric ABM having substantially

the same_binding specificity, of the murine B-Lyl antibody_either stably
01443 mpiified” E%Pféﬁfd%fﬁ"&?‘tﬂ%mwfﬁw ROFSHshhammaceutical

clygmostmesitelss mathbdeotetinas) b orgcemSydisiiatihtyeeteent
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h%@&”&%‘f'{)ﬁ‘% H?ed%ﬂe%%] For the methods of this invention, stable

expression Is genera ypr%]%'erred to transient expression because it
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terminators, polyadenylation sites, etc.), and a selectable marker.
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to a selective media. The selectable. marker in the recombinant plasmid
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form fqci.which in turp can.be cloned and expanded in Ce%#l%ﬁsﬁg 36]
I ST SCERBEHEN RSB AL B et e, S RGO RE o,
present invention can alternatively be glycoengineered to have reduced fucose
residues in the Fc region according to the techniques disclosed in EP 1 176 195

Al, the entire contents of which is incorporaied by reference herein.

Generation Of Cell Lines For The Production Of Proteins With Altered
Glycogylation Pattern

[0146] The present invention provides host cell expression systems for the
generation of the ABMs of the present invention having modified glycosylation
patterns. In particular, the present invention provides host cell systems for the
generation of glycoforms of the ABMs of the present invention having an
maproved therapeutic value. Therefore, the mvention provides host cell
expression systems selected or engineered to express z polypeptide having
GnTII activity. In one embodiment, the polypeptide having GnTTH activity is a
fusion polypeptide comprising the Golgi localization doraain of a heterologous

Golgi resident nolvoentide. Specificallv. such host cell exnression svstems mav



the herpes simplex virus thymidine kinase (Wigler et al., Cell 11:223
(1977)), hypoxanthine-guanine phosphoribosyltransferase (Szybalska &
Szybalski, Proc. Natl. Acad. Sci. USA 48:2026 (1962)), and adenine
phosphoribosyltransferase (Lowy et al., Cell 22:817 (1980)) genes, which
can be employed in tk-, hgprf or aprtf cells, respectively. Also,
antimetabolite resistance can be uged as the basis of selection for dhfr,
which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci.
USA 77:3567 (1989); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527
(30%8&)%1&@}3&%%&@9{@% RSl iRcEIcERPhsaclisiasit (Mulings &
Berg, Proc. Natl. Acad. Sci. USA 78:2072 (1981)); neo, which confers
resibparidetbanah Fidllyepsiiy cylived db dronsafEpiA ef FFEWatktb).
Bé?&ﬂé@i%yé&?@m; and hygro, which confers resistance to hygromycin
(Santerre et al., Gene 30:147 (1984) genes. Recently, additional
[0147k ol ctadfege AR HSBIIREHER SRS HARTSRPAREOWARSA 0BG to
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istinol in, place, of histidine (Hartman ulligan, Prac. Natl. Acad. Sci.
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decarboxylase, inhibitar, 2-(diflyoromethyl)-DL-omithine, DEFMO_ ..
TR AR A CBR AT RE TR e B
Sfusiven Halsipeptiiabavat el @81y afeilThihangribedin nlerdionation
further.directed to a met fo ifving.the.. glycosylation profile of the
Aé%m&?ﬁ%%%&oelﬁ%?ﬁ@%%ng? at a%&p?gggté% by a host cell,
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activity, or a vector comprising such nucleic acids. Preferably, the
miBuRRIPD Ol sapatacd sebrsrenafHIEthe BERerHB RN eHe: SE2/0
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antibody or a fragment thereof. [0138!ﬁ;l'he modified ABMs produced b
e RORTAENE B AR HSREBREUMIST! greselsdnsekoily BhRigRgcelis

affipitysangderdniaasache fariaidinstinnas merasii-efdbBon edificetine.
In a particularly preferred embodiment the ABM is a humanized antibody
or B Hent thereof containing the Fe region. Preferably, the increased

[0149Fe receplie hiveingattinibytisipredse didinsipgd ey feayiaetivdtingt celis
expressing a polypeptide having GnTIII activity, including a fusion polypeptide

that comprises the Golgi localization domain of a heterologous Golgi resident
polypeptide as defined herein.

[0156] One or several nucleic acids encoding a polypeptide having GnTIO
activity may be expressed under the control of a constitutive promoter or,
alternately, a regulated expression systern. Such systems are well known in the
art, and include the systems discussed above. If several different nucleic acids
encoding fusion polypeptides having GnTTII activity and comprising the Golgi
localization domain of a heterologous Golgi resident polypeptide are comprnsed
within the host cell system, some of them may be expressed under the control of a
constitutive promoter, while others are expressed under the control of a regulated
promoter. Expression levels of the fusion polypeptides having GnTIH activity
are determined by methods generally known in the art, including Western blot

analysis, Northern blot analysis, reporter gene expression analysis or
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[0152]

[0153]

receptor, such as the FcyRllla receptor. The increased effector function is
preferably an increase in one or more of the following: increased antibody-
dependent cellular cytotoxicity, increased antibody-dependent cellular
phagocytosis (ADCP), increased cytokine secretion, increased
immune-complex- mediated antigen uptake by antigen-presenting cells,
increased Fc-mediated cellular cy#étoxicity, increased binding to NK cells,
increased binding to macrophages, increased binding to
polymorphonuclear cells (PMNs), increased binding to monocytes,

ersrEsErEt o5 SIIGH g iy g disaumhiy dbmlsaiasma breample i ackich
SR8 RoHRAVEHRS BRRBISIS. dRGiRASRArAeNAsilicGRlbmatiration . 2ad.
increased T cell priming. [0139] The present invention is a1so directed to a
BRI SafiEtonal ey Srhisd preseremisninsieaiadiRy memiRd
QligBsaGEANReSINRNASE ARIHCAMMRIESHAG (8) CRUINGHIS 30a8E&EYy the
engineered to express at least one nucleic acid encoding a polypeptide
ﬁsﬁmaﬂ@ﬁﬁ%ﬁvﬂyﬂ%&eﬂ%a%ﬁ@wm BePRIRPRYdS SAtCHBI B an
aAtiviaceardiagidedhe present invention, wherein said polypeptide having
GnTIII activity is expressed in an amount sufficient to modify the
oligosaccharides in the Fc region of said ABM produced by said host cell;
and (b)dsntetiagsaidfABkhsincsapreOr dimrtbodame rThihEpplype itide
having Fandid Haethgth i aedffisibGliyobyydptiadePataprising the catalytic
domain of GnTIIl. In a particularly preferred embodiment, the fusion
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localization domain of mannosidase |, the “localization domain of GnTII,
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receptor binding affinity and/or increased effector function. Preferably, the
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cellular cytotoxi itd?, increased antipody-dependent cellular phagocytosis
(W?a\éﬁﬂle%g’éy %Mﬂ%"%‘eﬂﬁ%ﬁ&ﬁ increased immune-complex-

In the first approach, the presence of the coding sequence of a chimeric

ABM having substantially the same binding specificity of the murine B-Lyl
antibody and the coding sequence of the polypeptide having GnTTH activity can
be detected by DNA-DNA or DNA-RNA hybridization using probes comprising
nucleotide sequences that are homologous to the respective coding sequences,
respectively, or portions or derivatives thereof.

In the second approach, the recombinant expression vector/host system
can be identified and selected based upon the presence or absence of certain
"marker" gene functions (e.g., thymidine kinase activity, resistance to antibiotics,
resistance fo methotrexate, transformation phenotype, occlusion body formation
m baculovirus, etc.). For example, if the coding sequence of the ABM of the
mvention, or a fragment thereof, and the coding sequence of the polypeptide
having GnTHT activity are ingerted within a marker gene sequence of the vector,
recombinants containing the respeétive coding sequences can be identified by the

absence of the marker gene function. Alternatively, amarker gene can be placed



mediated antigen uptake by antigen-presenting cells, increased binding to
NK cells, increased binding to macrophages, increased binding to '
monocytes, increased binding to polymorphonuclear cells, increased
direct signaling inducing apoptosis, increased crosslinking of
target-bound antibodies, increased dendritic cell maturation, or increased
T cell priming. The increased Fc reggptor binding affinity is preferably
increased binding to Fc activating receptors such as FcyRllla. In a
particularly preferred embodiment the ABM is a humanized antibody or a
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directed to a chimeric ABM having substantially the same binding,
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in the Fc region of said pal peptlde Itis contemplated that such an ABM
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the hybrid or complex t pe Ina artlcularly -59- preferred embodiment,
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Fe region, The blsected nonfucosylated ollgosaccharldes may be either
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ABdteatien of the biologically active gene products.

Generation And Use Of ABMs Having Increased Effector Function
Including Antibody-Dependent Cellular Cytotoxicity

[0156] In preferred embodiments, the present invention provides glycoforms of
chimeric ABMs having substantially the same binding specificity of the murine
B-Lyl antibody and having increased effector function including antibody-
dependent cellular cytotoxicity. Glycosylation engineering of antibodies has
been previously described. See, e.g., U.S. Patent No. 6,602,684, incorporated
herein by reference in its entirety.

[0157] Clinical irials of unconjugated monoclonal antibodies (mAbs) for the
treatment of some types of cancer have recently yielded encouraging results.
Dillman, Cancer Biother. & Radiopharm. 12:223-25 (1997); Deo et al.,
Immunology Today 18:127 (1997). A chimeric, unconjugated IgG1 has been

anoroved for low-grade or follicular B-cell non-Hodekin's lviemwhoma. Dillman.



bisected, nonfucosylated. The methods of the present invention may also
be used to produce polypeptides in which at least 15%, more preferably
at least 20%, more preferably at least 25%, more preferably at least 30%,
more preferably at least 35% of the oligosaccharides in the Fe region of
the polypeptide are bisected hybrid nonfucosylated. [0142] In another
embodiment, the present inventior']_gg?ndirected to a chimeric ABM having
substantially the same binding specificity of the murine B-Lyl antibody
engineered to have increased effector function and/or increased Fc

reeeRIOY MIRANOBRIINY, REPHUESI RYINE 9ethofls 05 RS P URRNEAgated

Preferably, the increased effector function is"one or more of the following:
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cellular phagocytosis (ADCP), increased cytokine secretion, increased
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to pharmaceutical compositions comprising the ABMs of the present
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com ons in the method of treatment of cancer. Specifically, the
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harmaceutical compesition of the jnvention, ) ,
P uncomjugated Ig(Gls ri)s 10 eng?neer e Fc region of the antibody. Protein

engineering studies have shown that FeyRs interact with the lower hinge region
ofthe IgG CH2 domain. Lund et al.,J Immunol. 157:4963-65 (1996). However,
FeyR binding also requires the presence of oligosaccharides covalently attached
at the conserved Asn 297 in the CH2 region. Lund et al., J. Immunol. 157:4963-
69 (1996); Wright and Morrison, Trends Biotech. 15:26-31 (1997), suggesting
that either oligosaccharide and polypeptide both directly contribute to the
interaction site or that the oligosaccharide is required to maintain an active CH2
polypeptide conformation. Modification of the oligosaccharide structure can
therefore be explored as a means to increase the affinity of the interaction.
[0159] An IgG molecule carries two N-linked oligosaccharides in s Fe region,
one on each heavy chain. As any glycoprotein, an antibody is produced as a
population of glycoforms which share the same polypeptide backbone but have
different oligosaccharides attached to the glycosylation sites.  The
oligosaccharides normally found in the Fc region of serum IgG are of complex

bi-antenmary type (Wormald ef al., Biochemistry 36:130-38 (1997), with a low



[0145] The present invention fartherprovides methods for the generation
and use of host cell systems for the production of glycoforms of the ABMs
of the present invention, having increased Fc receptor binding affinity,
preferably increased binding to Fc activating receptors, and/or having
increased effector functions, including antibody-dependent cellular
cytotoxicity. The glycoengineering_ggethodology that can be used with the -
ABMs of the present invention has been described in greater detail in
U.S. Pat. No. 6,602,684 and Provisional U.S. Patent Application No.
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least one nucleic acid encoding a fusion polypeptide having GnTII
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linked glycosylation pathway, a bisecting GlcNAc is added by GnTIL
Schachter, Biochem. Cell Biol. 64:163-81 (1986).

[0162] Previous studies used a single antibody-producing CHO cell line, that was
previously engineered to express, in an externally-regulated fashion, different
levels of a cloned GnT I gene enzyme (Umana, P., ef al,, Nature Biotechnol.
17:176-180 (1999)). This approach established for the first time a rigorous
correlation between expression of GnTIII and the ADCC activity of the modified
antibody. Thus, the invention contemplates a recornbinant, chimeric antibody or
a fragment thereof with the binding specificity of the murine B-Lyl antibody,
having altered glycosylation resulting from increased GnTII activity. The
increased GnTII activity results in an increase in the percentage of bisected
oli gosaccharides, as well as a decrease in the percentage of fucose residues, in the
Fc region of the ABM. This antibody, or fragment thersof, has increased Fc
receptor binding affinity and increased effector function. In addition, the



fusion polypeptide having GnTIII activity and comprising the Golgi
localization domain of a heterologous Golgi resident polypeptide. [0148]
Generally, any type of cultured cell line, including the cell lines discussed
above, can be used as a background to engineer the host cell lines of the
present invention. In a preferred embodiment, CHO cells, BHK cells, NSO
cells, SP2/0 cells, YO myeloma cajks, P3X63 mouse myeloma cells, PER
cells, PER.C6 cells or hybridoma cells, other mammalian cells, yeast
cells, insect cells, or plant cells are used as the background cell line to

gRRendin thedaeeine es egriest callpakihenn vRsarpiihe]chhpinuention
is conte E?éated to encom aﬁﬁ %} ca;meered host cells expressing a
SRS Eh s W peptide that

comprlses the Golgi Iocallzatlon domain of a heterologous Golgi resident
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the contr & consttutive promoter or, alternately, a regulated
expression system. Such systems are well known in the art, and include
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localization domain of a heter ologous Golgi eptlde are
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under the control of a regulated promoter. Expression levels of the fusion
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reporter gene expression analysis or -62- measurement of GnTlIII actmfty.
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ABM. The ABMs can also be used to induce lysis through the natural
complement process, and to interact with antibody dependent cytotoxic cells
norinally present.

[0164] The cytotoxic moiety of the immunctoxin may be a cytotoxic drug or an
enzymatically active toxin of bacterial or plant origin, or an enzymatically active
fragment ("A chain™) of such a toxin. Enzymatically active toxins and fragments
thereof used are diphtheria A chain, nonbinding active fragments of diphtheria
toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A
chain, modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin
proteins, Phytolacca americana proteins (PAPL PAPI, and PAP-S), momordica
charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin,
mitogellin, restrictocin, phenomycin, and enomycin. In another embodiment, the
ABMs are conjugated to small molecule anticancer drugs. Conjugates of the
ABM and such cytotoxic moieties are made using a variety of bifunctional
protein coupling agents. Examples of such reagents are SPDP, IT, bifunctional

derivatives of mnidoesters such a dimethvl adipimidate HCI, active esters such as



Protein Having A Modified Glycosylation Pattern [0151] The host cells
which contain the coding sequence of a chimeric ABM having
substantially the same binding specificity of the routine B-Lyl antibody
and which express the biologically active gene products maybe identified
by at least four general approaches; (a) DNA-DNA or DNA-RNA
hybridization; (b) the presence or gsence of "marker” gene functions; (c)
assessing the level of transcription as measured by the expression of the
respective mRNA transcripts in the host cell; and (d) detection of the

ORREJIRAMAL ASFIRAS WIREHIM - Y BY A0SR A5 M LB:RIRIRRI EBhEtMHY -
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use are not critical. Aqueous formulations that are compatible with the culture or
perfusion medium will normally be used. Cytotoxicity may be read by
conventional tec}ﬁliques io determine the presence or degree of cancer.

[0167] As discussed above, a cytotoxic radiopharmaceutical for treating cancer
may be made by conjugating 2 radioactive isotope (e.g., I, Y, Pr) to a chimeric,
glycoengineered ABM having substantially the same binding specificity of the
murine B-Ly1 antibody. The term "cytotoxic moiety" as used herein is intended
to include such isotopes.

{0168] In another embodiment, liposomes are filled with a cytotoxic drug and the
tiposomes are coated with the ABMs of the present invention. Because there are
many CD20 molecules on the surface of the malignant B-cell, this method
permits delivery of large amounts of drug to the correct cell type.

{0169] Technigues for conjugating such therapeutic agents to antibodies are well
known (see, e.£., Ammon et al., "Monoclonal Antibodies for Immunotargeting of

Drugs in Cancer Therapy", in Monoclonal Antibodies and Cancer Therapy,



polypeptide having GnTIII activity can be assessed by hybridization
assays. For example, RNA can be isolated and analyzed by Northern blot
using a probe homologous to the coding sequences of the ABM of the
invention, or a fragment thereof, and the coding sequence of the
polypeptide having GnTlIll activity or particular portions thereof.
Alternatively, total nucleic acids of_t&e_ host cell may be extracted and
assayed for hybridization to such probes. [01551 In the fourth approach,
the expression of the protein products can be assessed immunologically,
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Immunology Today 18:127 (1997). The antigens of these two mADbs are
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contrast, many other unconjugated mAbs with, fine tumor specificities

cafF8P sy R CTACHTERE Y Brodmssisnprutibody-Enzyme Conjugates: A
New Approach to Cancer Therapy," FASEB J. 4:188-193 (1990)).

[0171] Still another therapeutic use for the ABMs of the invention involves use,

either unconjugated, in the presence of complement, or as part of an
antibody-drug or antibody-toxin conjugate, to remove tumnor cells from the bone
marrow of cancer patients. According to this approach, auntologous bone marrow
may be purged ex vivo by ireatment with the antibody and the marrow infused
back into the patient [see, e.g., Ramsay et al., "Bone Marrow Purging Using
Monoclonal Antibodies", J. Clin. Immunol., 8(2):81-88 (1988)].

[6172] Furthermore, it is contemplated that the invention comprises a single-
chain immunotoxin comprising antigen binding domatns that allow substantially
the same specificity of binding as the murine B-Ly1 antibody (e.g., polypeptides
comprising the CDRs of the murine B-Ly1 antibody) and further comprising a
toxin polypeptide. The single-chain immunotoxins of the invention may be used

{o treat human carcinoma in vivo.



“potency to be clinically useful. Frost et al., Cancer 80:317-33 (1997);
Surfus et al., J. Immunother. 19:184-91(1996). For some of these weaker
mADbs, adjunct cytokine therapy is currently being tested. Addition of
cytokines can stimulate antibody-dependent cellular cytotoxicity (ADCC)
by increasing the activity and number of circulating lymphocytes. Frost et
al., Cancer 80:317-33 (1997); Surfg et all, J. Immunother. 19:184-91
(1996). ADCC, a lytic attack on antibody-targeted cells, is triggered upon
binding of leukocyte receptors to the constant region (Fc) of antibodies.
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oligosaccharide_core, Lund et at, J. dmmunol. 157:4963-69 (199%01@0]
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re%tlﬂezg binding specificity substantially the same as that of the murine B-Lyl
antibody. In another preferred embodiment the antibody is humanized.
Examples of autoimmune diseases or disorders include, but are not limited to,
immune-mediated thrombocytopenias, such as acute idiopathic thrombocytopenic
purpurea and chronic idiopathic thrombocytopenic purpurea, dermatomyositis,
Sydenham's chorea, lupus nephritis, rheumatic fever, polyglandular syndromes,
Henoch-Schonlein purpura, post-streptococcal nephritis, erythemsa nodosum,
Takayasu's arteritis, Addison's disease, erythema multiforme, polyarteritis
nodosa, ankylosing spondylitis, Goodpasture's syndrome, thromboangitis
ubiterans, primary biliary cirthosis, Hashimoto's thyroiditis, thyrotoxicosis,
chronic active hepatitis, polymyositis/dermatomyositis, polychondritis,
pamphigus vulgaris, Wegener's granulomatosis, membranous nephropathy,
amyotrophic lateral sclerosis, tabes dorsalis, polymyaglia, pernicious anemia,

rapidly progressive glomeruionephritis and fibrosing alveolitis, inflammatory



oligosaccharide determinants to Fe sites. IgGs expressed in these cell
lines lack, however, the bisecting GIcNAc found in low amounts in serum
IgGs. Lifely et al., Glycobiology 318:813-22 (1995). In contrast, it was
recently observed that a rat myeloma-produced, humanized IgGl
(CAMPATH-1H) carried a bisecting GIcNAc in some of its glycoforms.
Lifely et at, Glycobiology 318:813-2%,_(1995). The rat cell-derived antibody
reached a similar maximal in vitro ADCC activity as CAMPATH-1H
antibodies produced in standard cell lines, but at significantly lower
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present at high levels on lymphoma _cells, and this chimeric mAb has high
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equivalent to the Fc region of immunoglobulins. Therapeutic Applications
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. positive anemia); myasthenia gravis; antigen-antibody complex mediated
diseases; anti-glomerular basement membrane disease; antiphospholipid
syndrome; allergic neuritis; Graves' disease; Lamberi-Eaton myasthenic
syndrome; pemphigoid bulious; pemphigus; autoimmune poiyendocrinopathies;
Reiter's disease; stiff-man syndrome; Behcet disease; giant cell arteritis; immune
complex mnephritis; IgA nephropathy; IgM polynewropathies; immune
thrombocytopenic purpura (1TP) or autoimmune thrombocytopenia etc. In this
aspect of the invention, the ABMs of the invention are used to deplete the blood
of normal B-celis for an extended period.

[0177] In accordance with the practice of this invention, the subject may be a
human, equine, porcine, bovine, murine, canine, feline, and avian subjects. Other
warm blooded amimals are also included in this invention.

[0178] The subject invention further provides methods for inhibiting the growth

of human tumor cells, treating a tumor in a subject, and treating a proliferative



therapeutic agent to treat human carcinoma. For example, the ABMs can
be used in combination with standard or conventional treatment methods
such as chemotherapy, radiation therapy or can be conjugated or linked
to a therapeutic drug, or toxin, as well as to a lymphokine or a
tumor-inhibitory growth factor, for delivery of the therapeutic agent to the
site of the carcinoma. The conjuggjt?_s of the ABMs of this invention that
are of prime importance are (1) immunotoxins (conjugates of the ABM
and a cytotoxic moiety) and (2) labeled (e.g. radiolabeled,

gc%ggi%@ﬁl%%%ﬁy%@&éﬁﬁd@@&%ﬁm@%mm@m Rlaglet an

ides a means for identifying immune complexes that include the
|aBensiye amnrat b thatmrestianeipecisgepihduce lysis through the
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cytotoxic cells normally present. [0164] cytotoxic moiety of the
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ma gvléii&g Qﬁﬂ%@aﬁggi{%tf&?éi protein coupling agents. Examples of

such reagents are SPDP, IT, bifunctional derivatives of imidoesters such
[0181h dimetHy! entivisnrshes the mvastive. daesrmeaticfagudrians Gertaipngy e
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1,5-difluoro-2,4- dinitrob . The lysi ion of a toxi b
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knewi dnsthecashiasaaRRGeddipients, or stabilizers are nontoxic to recipients

at the dosages and concentrations employed, and include buffers such as

phosphate, citrate, and other organic acids; antioxidants including ascorbic acid
and methionine; preservatives (such as octadecyldimethylbenzyl ammonium
chloride; hexamethonium chloride; benzalkonium chloride, benzethomium
chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as methy! or propyl
paraben; catechol; resorcinol; cyclobexanol; 3-pentanol; and m-cresol); low
molecular weight (less than about 10 residues) polypeptides; proteins, such as
serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, ghitamine, asparagine,
histidine, arginine, or lysine; monosaccharides, disaccharides, and other
carbohydrates including glucose, mannose, or dextrins; chelating agents such as
EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming

counter-ions such as sodinm; metal complexes (e.g., Zn-protein complexes);



e.g., published U.S. Patent Application No. 2002/0128448, incorporated
herein by reference in its entirety. [0165] In one embodiment, a chimeric,
glycoengineered ABM having substantially the same binding specificity of
the murine B-Lyl antibody, is conjugated to ricin A chain. Most
advantageously, the ricin A chain is deglycosylated and produced through
recombinant means. An advantag_%)_us method of making the ricin
immunotoxin is described in Vitetta'et al., Science 238, 1098 (1987),
hereby incorporated by reference. [0166] When used to kill human cancer
cells in vitro for diaanostic pur j ' |
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in'Controfl rug Delivery ( d.), Robinson et al. (eds.),pp. 623-53

(Nrarodktiekivey, becdrgigisteTadondertasensiayiodhs rarnopldo bidigeted
Aggnts In Cancer Therapy: A Review", in Monoclonal Antibodies '84:

Biological And Clinical Applications, Pinchera et al. (eds.), gp.
[0184] The formulation herein may also contain more than one active compound

as necessary for the particuler indication being treated, preferably those with
complementary activities that do not adversely affect each other. For example, it
may be desirable to further provide a cytotoxic agent, chemotherapeutic agent, |
cytokine or immunosuppressive agent (e.g. one which acts on T cells, such as
cyclosporin or an antibody that binds T cells, e.g., one which binds LFA-1). The
effective amount of such other agents depends on the amount of antagonist
present in the formulation, the type of disease or disorder or treatment, and other
factors discussed above. These are generally used in the same dosages and with
administration routes as used hersinbefore or about from 1 to 99% of the
heretofore employed dosages.

[0185] * The active ingredients may also be entrapped in microcapsules prepared,
for example, by coacervation techniques or by interfacial polymerization, for
example, hydroxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in colloidal drug delivery

systems (for example, liposomes, albumin microspheres, microemulsions, nano-



Properties Of Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58
(1982)). [0170] Still other therapeutic applications for the ABMs of the
invention include conjugation or linkage, e.g., by recombinant DNA
techniques, to an enzyme capable of converting a prodrug into a cytotoxic
drug and the use of that antibody-gnzyme conjugate in combination with
the prodrug to convert the prodrug to a cytotoxic agent at the tumor site
(see, e.g., Senter et al., "Anti-Tumor Effects of Antibody-alkaline
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vivo. -69- [0173] Similarly, a fusion protein comprising at least the
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e.g., a lymphokine or oncostatin, can be used to treat human carcinoma
inAAVECTD FPRPITOH . RNVRRRMEBASRAUES & METOETSI SIS
KiliRoii§ePiable or infusible solutions. The preferred form depends upon the mode

of administration and the therapeutié application.

[0189] The compositions of the invention also preferably include conventional
pharmaceutically acceptable carriers and adjuvants known in the art such as
human serum albumin, ion exchangers, alumina, lecithin, buffer substances such
as phosphates, glycine, sorbic acid, potassium sorbate, and salts or electrolytes
such as protamine sulfate.

101501 The most effective mode of administration and dosage regimen for the
pharmaceutical compositions of this invention depends upon the severity and
course of the disease, the patient's health and response to treatment and the
judgment of the treating physician. Accordingly, the dosages of the compositions
should be titrated to the individual patient. Nevertheless, an effective dose of the
compositions of this invention will generally be in the range of from about 0.01
to about 2000 mg/kg.



cells expressing CD20. This method comprises reacting the
immunoconjugate (e.g., the immunotoxin) of the invention with said tumor
cells. These tumor cells may be from a human carcinoma. [0175]
Additionally, this invention provides a method oftreating carcinomas (for
example, human carcinomas) in vivo. This method comprises
administering to a subject a pharmageutically effective amount of a
composition containing at least one of the immunoconjugates (e.g., the
immunotoxin) of the invention. [0176] In a further aspect, the invention is
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[0194] In a preferred embodiment, the ABM is an antibody, preferably a
humanized antibody Suitable dosages for such an unconjugated antibody are, for
example, in the range from about 20 mg/m® to about 1000 mg/m % In one
embodiment, the dosage of the antibody differs from that presently recommended
for RITUXAN®. For example, one may administer to the patient one or more
doses of substantially less than 375 mg/m? of the antibody, e.g., where the dose is
in the range from about 20 mg/m? to about 250 mg/ny’, for example from about
50 mg/m* to about 200 mg/m®.

[0195] Moreover, one may administer one or more initial dose(s) ofthe antibody
followed by one or more subsequent dose(s), wherein the mg/m® dose of the
antibody in the subsequent dose(s) exceeds the mg/m” dose of the antibody in the
initial dose(s). For example, the initial dose may be in the range from about 20

mg/m’ to about 250 mg/m” (c.g., from about 50 mg/m? to about 200mg/m?) and



ARDS); dermatitis; meningitis; encephalitis; uveitis; colitis;
glomerulonephritis; allergic conditions such as eczema and asthma and
other conditions involving infiltration of T cells and chronic inflammatory
responses; atherosclerosis; leukocyte adhesion deficiency; rheumatoid
arthritis; systemic lupus erythematosus (SLE); diabetes mellitus (e.g.
Type 1 diabetes mellitus or insulin _gependent diabetes mellitus); multiple
sclerosis; Reynaud's syndrome; autoimmune thyroiditis; allergic
encephalomyelitis; Sjorgen's syndrome; juvenile onset diabetes; and
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mediated by cytokines and T-lymphocytes typically found in tuberculosis,
S osis, polymyositis, granulomatosis and vasculitis; pernicious
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this aspect of the invention, the ABMs of the invention are used to deplete
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parcine, bovine, murine, canine, fefine, and avian subjects. Other’ ' warm
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tumor cells, treating a tumor in a subject, and treating a proliferative -71-
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humederably intravenous or subcutaneous injections, depending in part on whether
the administration is brief or chronic.

[0198] One may administer other compounds, such as cytotoxic agents,
chemotherapeutic agents, immunosuppressive agents and/or cyiokines with the
antagonists herein. The combined administration includes coadministration, using
separate formulations or a single pharmaceutical formulation, and consecutive
administration in either order, wherein preferably there is a time period while
both (or all) active agents simultaneously exert their biological activities.

[0199] It would be clear that the dose of the composition of the invention
required to achieve cures may be further reduced with schedule optimization.

[0200) In accordance with the practice of the invention, the pharmaceutical
carrier may be a lipid carrier. The lipid carrier may be a phospholipid. Further,
the lipid carrier may be a fatty acid. Also, the lipid carrier may be a detergent. As
used herein, a detergent is any substance that alters the surface tension of a liquid,

generally lowering it.



carcinomas, such as a B cell ymphoma. For example, the invention
includes pharmaceutical compositions for use in the treatment of human
carcinomas comprising a pharmaceutically effective amount of an
antibody of the present invention and a pharmaceutically acceptable
carrier. 101801 The ABM compositions of the invention can be
administered using conventional mgdes of administration including, but
not limited to, intravenous, intraperitoneal, oral, intralymphatic or
administration directly into the tumor. Intravenous administration is

jozorPreferred [isLinangashestabing Inkeriian.eransute Dibaaliens

containing the ABMs of the invention are prepared for storage by mixing
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~ of the appended claims.



multidose formulation comprising 40 mg/mL rituximab, 25 mM acetate,
150 mM trehalose, 0.9% benzyl alcohol, 0.02% polysorbate 20 at pH 5.0
that has a minimum shelf life of two years storage at 2-8C. Another
anti-CD20 formulation of interest comprises 10 mg/mL rituximab in 9.0
mg/mL sodium chloride, 7.35 mg/mL sodium citrate dihydrate, 0.7 mg/mL
polysorbate 80, and Sterile Water_,f‘%r Injection, pH6.5. In the present
invention, RITUXAN(r) will be substituted by an ABM of the present
invention. [0183] Lyophilized formulations adapted for subcutaneous
administration are described igNPFH94801. Such lyophihized
formulations may be reconstituted with a suitable diluent to a high protein
~concentration and the reconstituted formulation may be administered
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chemotherapeutic agent, cytokine or immunosuppressive agent (e.g. one
which acts on T cells, such asggyga@spsrin or an antibody that binds T
cells, e.g., one which binds LFA-1). The effective amount of such other
agents depends on the amount of antagonist present in the formulation,
thd dyspialotstiSeiaderds disorder or treatment, and other factors discussed
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administration routes as used hereinbefore or about from 1 to 99% of the
hélletafgrend Mpoyeibd ofRpesn{0n85] Ahidbadii-Ingredients may also be
entrapped in microcapsules prepared, for example, by coacervation
echniques or by interfa i?% lymerization ég ) i o
0208 oy YLD B ot et oA contening 10%

(FBH g6 thidé Legbiamitrocaps0ios] sesee tieiiin Tt BN Hidera g astedery
S)éi%ﬂs%qgmm@aém&@ﬁ%giaggﬂrﬁf@ge&m@cﬂ%@s@mgaaeeéﬁ}%ns,

nano -/3- particles and nanocapsulés) or in macroemulsions. Such
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be prepared. Suitable examples of = . o .
for the first strand cDNA synthesis; 15 min 95 °C initial denaturation; 30 cycles
of 1 min 94 °C, 1 min 45 °C, 1.5 min 72 °C; and a final elongation step for 10

min at 72 °C. The expected size of the PCR products was confirmed by gel

electrophoresis. The PCR products were cloned into suitable E. coli vectors and
DNA sequencing confirmed that the variable light and heavy chain encoding
genes were isolated.

[0206] For construction of chimeric B-Ly1 expression vectors, synthetic signal
sequences and appropriate restriction sites were fused to the variable chains by
additional PCR reactions. After a final confirmation of the correct DNA sequence
of the variable chains, they were combined with the corresponding human IgGl
constant regions. Once the genes were constructed, they were cloned under
control of the MPSV promoter and upstream of a synthetic polyA siie, using two
separate vectors, one for each chain, resulting in the plasmids pETR 1808 (heavy
chain expression vector) and pETR1813 (light chain expression vector). Each

vector carried an EBV OriP sequence.



sustained-release preparations include semipermeable matrices of solid
hydrophobic polymers containing the antagonist, which matrices are in the
form of shaped articles, e.g., films, or microcapsules. Examples of
sustained-release matrices include polyesters, hydrogels (for example,
poly(2-hydroxyethyl- methacrylate), or poly(vinylalcohol)), polylactides
(U.S. Pat. No. 3,773,919), copolymgrs of L-glutamic acid and
yethyl-L-glutamate, non-degradable ethylene- vinyl acetate, degradable
lactic acid-glycolic acid copolymers such as the LUPRON DEPOT

[0207] (injectablgMisrOSANAreaGARRREE 4 PLincrAe Sng IIHigo REBICaNGer
and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acidgz{%]fm The
OPERHEHORPI B S EPAR T B 2 dns P A O RISE R Sea RS o7 AT i
regstibychC ppHehed Py-ittiatcretiroadipmesie i rationmdeotudine the

[0188] The compositions of the invention may_.be in a variety of dosage
ORI R B & AT AR R AT ORIy SHCadon,
tablietks pitisg POWENErsuisup paciiones;idymsattd mitrd0HROR ¢ were

icrovesicles, liposomes, and injectable.or infysibl lutions, .
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tloé e Ufleskpd hividifionc {04 88lcEeeded b bsitiv hsiofe ransfecmtiom Ak ol

f i G [ ticallyo [ d
s i e e Al
exetraygor sl esiinayreeimase b urfel SGbstanedasibe: a8ifhsphales?
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protamine sulfate.”[0190] The most effective mode of administration and
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and response to treatment and the judgment of the treating_physician.
AceSraicneybaddee Yi?tﬁ{e“bérﬁ%%ﬁ!iﬁgeﬁ%éﬁj rset#ﬂﬁﬁfaa%‘%ﬁaa
ir;diyimlﬁlm@m.ﬂmmtmeﬁmm@ﬂegmmrmmaﬂmom of
this invention will generally be.in the range. of from about 0.01 to about
e R R B e SR
v&si@_ly @h@ﬁﬁg&ﬁ@ﬁpﬁ&wﬂhﬁﬁﬁﬂemammﬂmmmwp@ﬁqmﬂ with _
SRS oL SuSRETsIaneAble s L ROUASHR, SHRRER MR ROV
micfocapsules or microvesicles:

incubated at 37°C, 5% CO, for about 17 to 20 hours, then medium was replaced

with 12 ml DMEM, 10% FCS. For the production of unmodified antibody “chB-
Ly1”, the cells were transfected only with antibody expression vectors pETR 1808

and pETR1813 in a 1:1 ratio. For the production of the glycoengineered
antibody “chB-Lyl-ge”, the cells were co-transfected with four plasmids, two for
antibody expression (pETR1808 and pETR1813), one for a fusion GnTII
polypeptide expression (pETR1519), and one for mannosidase 11 expression
(pCLF9) at aratio of 4:4:1:1, respectively. At day 5 post-transiection, supernatant
was harvested, centrifuged for 5 min at 1200 rpm, followed by a second
centrifugation for 10 min at 4000 rpm and kept at 4°C.

[0208] chB-Lyl and chB-Lyl-ge were purified from culture supernatant using
three sequential chromatographic sieps, Protein A chromatography, cation
exchange chromatography, and a size exclusion chromatography step on a
Superdex 200 column (Amersham Pharmacia) exchanging the buffer to
phosphate buffer saline and collecting the monomeric antibody ﬁeak from this



depends upon the mode of administration and the therapeutic application.
[0192] The composition comprising an ABM of the present invention will
be formulated, dosed, and administered in a fashion consistent with good
medical practice. Factors for consideration in this context include the
particular disease or disorder being.treated, the particular mammal being
treated, the clinic condition of the idividual patient, the cause of the
disease or disorder, the site of delivery of the agent, the method of

e n wn
B e, o Ao
aﬂm@mom@@téaﬂﬁmstered will be governed by such considerations.
[0193] As a general proposition, the therapeutically effective amount of the
antibody administered parenterally per dose will be in the range of about
oQligpsaerhagidaysiabedient body weight per day, with the typical initial
range of antagonist used being in the range of about 2 to 10 mg/kg.
[020910194] Dl guatetiatiembedimentn thiea W isasl it dtly, aptéied‘&lsljm

n|z dant y Suitable dosages for s hanuno
FE@ ﬁ mv{htlét[r%ngeg]grogr#a%o /Imﬁl%o g%é% %OOO mg
Zmeminen@mlmdmmm the dosage of the antlbody differs from that
foztop"ese g commended.fo RITXANDFOLOAIRE: OnE MRk

dminister 10 the pe patierit one or more doses of substantially less than 375

nriihe ktheed stitsotly for MATHRIE e MSserlysis wierahBetheraiapset 20
maim @d@ﬁo(%%%égm Blof A6 CXRBR R ARRUTP R MANTATIgrahm It

200 mg/m2. [0195] Moreover, one may administer one or more initial
désalofthe antibody followed by one or more subsequent dose(s),
wherein the mg/m2 dose of the antibody in the subsequent dose(s)
exceeds the mg/m2 dose of the antibady in the |th|aI % ﬁgéﬁ %?f‘
AT R B AR G P (HFGEB P05
about 250 mg/m2 (e.g., from about 50 mg/m2 to about 200mg/m?2) and
[0211375- the @hbm@ﬁaaéswmwm@@@mﬂa@mm@n@w@m?@m@%
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amounts o jectto
lignid was drawn through the PVDF membrane using vacuum applied to the

Multiscreen vacuum manifold (Millipore, Bedford, Massachusetts). The PVDF

membranes were washed three times with 300 pl of water. The wells were then
washed with 50 p1 RCM buffer (8M Urea, 360mM Tris, 3.2mM EDTA, pH 8.6).
Between 30-40 ug antibody was loaded in a well containing 10 ul RCM buffer.
The liquid in the well was drawn through the membrane by applying vacuum, and
the membrane was subsequently washed twice with 50 pi RCM buffer. The
reduction of disulfide bridges was performed by addition of 50 ul of 0.1M
dithiothreitol in RCM and incubation at 37°C for 1 h.

0212} Following reduction, a vacuum was applied to remove the dithiothreitol
solution from the well. The wells were washed fhree times with 300 ul water
before performing the carboxymethylation of the cysteine residues by addition of
50 11 0.1M iodoacetic acid in RCM buffer and incubation at room temperature in
the dark for 30 min.

{6213} After carboxymsthylation, the wells were drawn with vacuum and



a great deal of therapeutic discretion. The key factor in selecting an
appropriate dose and scheduling is the result obtained, as indicated
above. For example, relatively higher doses may be needed initially for
the treatment of ongoing and acute diseases. To obtain the most
efficacious results, depending on the disease or disorder, the antagonist
is administered as close to the first gign, diagnosis, appearance, or
occurrence of the disease or disorder as possible or during remissions of
the disease or disorder. [0197] The ABM of the present invention is

administered by any suitable, me includin renteral l{#&:‘u equs,
R bR e R At S
inafiaLlde suppnessiiditre afipelivtiinimlesialak adhanistiatianp Bates il
infusions include intramuscular, intraven intraarterial, in i al,
e e R LA s il RSy BARR L KRR RE
béhadministerethiB00 wberantision, e.g., with declining doses of the

[0214 ”tagorﬁliﬁinﬁ)c%%f%g“%@ ,dig dosing Is alyen %i”%ﬁ‘éﬁ@é‘ﬁbﬁ?ﬂnﬂﬁéﬁgﬁgy
ntravenous or subcutaneous Injections, depenaing In part on whether the
alvghisteatione B(orefobictat dhGHCHe8, Chd Kiayleiraini St atkdérl mU
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immunosuppressive agents an ‘cytokines with tagonists herein.
Thexoaoiredechsitiss: i it kedes cozkfmihis f6mdv Natig  sepdrate
fogi&%%ls%ti%r%agr a r%igﬁgléed[%Qagrggceut[iga}l,éormulation, and consecutive

a :

nistration in either orJer, Whergin preferably there is a time period
while both (or all) active agents simultaneously exert their biological

2. G100 oy e o el e dass g e composito of he

inverition required to achieve cures may be further reduced with schedule

optimization. [0200] In accordance with the practice of the inventian, the
[02153harmaderitiear AR M58 %ﬂb?&%ﬁﬁ@%ﬁ%m%am@@%ﬁ

phesphnlipid AButhennhe;iRidrearres fRawbRnadaty Peitréiises theilipid
carrier maybe a detergent. As used herein, a detergent is any substance
thERR fersierubatidles 1dnser?b B liquid, generally lowering it. -76- [0201]
In one example of the invention, the detergent may be a nonionic

detergent. Examples of nonionic detergents include, put are not limited to,
Usegof Endo glycgs(fdase H digestion of PNGaseF-released oligosace anrc?es or

the assignment of hybrid bisected oligosaccharide structures to MALDI/TOF-MS
veutral oligosaccharide peaks '

[0216] The PNGaseF released oligosaccharides were subsequently digested with
Endoglycosidase H (EC 3.2.1.96). For the EndoH digestion, 15 mU of EndoH
(Roche, Switzerland) were added to the PNGaseF digest (anfibody in solution
method above) to give a final volume of 30 microliters, and the mix was
mncubated for 3 hours at 37°C. EndoH cleaves between the N-acetylglucosamine
residues of the chitobiose core of N-hnked oligosaccharides. The enzyme can
only digest oligomannose and most hybrid type glycans, whereas complex type

oligosaccharides are not hydrolyzed.

Sample preparation for MALDIVTOF-MS

[0217] The enzymatic digests containing the released oligosaccharides were

incubated for a further 3 b at room after the addition of acetic acid to a final

s amstwnds ne AL T &N AT and wrars cuhasanantlvnooead fhrmsish N A mil afratinn



polysorbate 80 (also known as Tween 80 or (polyoxyethylenesorbitan
monooleate), Brij, and Triton (for example Triton WR-1339 and Triton
A-20). [0202] Alternatively, the detergent maybe an ionic detergent. An
example of an ionic detergent includes, but is not limited to,
alkyltrimethylammonium bromide. [0203] Additionally, in accordance with
the invention, the lipid carrier may be a liposome. As used in this
application, a "liposome" is any mefhbbrane bound vesicle which contains
any molecules of the invention or combinations thereof. [0204] The
examples below explain the invention in more detail. The following

pIEfshAaEe 8sHh 8 S PES aiesigivieritocen ofsrngn 568- 200 aepsh tRackado

moARieaHlY PRAaIPIARS 2R BIAGHER dieRHRsEbY ot TR,y

present invention, however, is not limited in scopé by the exemplified
emBUHRIEIRS ISR Yr Safitah ded oSy BRsisraliig @ hdscraiinge
invaniiRwanksyaed ethatrsidishaefunetiopalyedyvaisobaie within
the scope. of the invention. Indeed, various modifications of the invention

in Hfitbi o |e8se JRELRRatie s wiRpRedobedisspleatdonacie?.>-
s@!&g&ﬁﬂi&%fwm&hgﬂ@r@gph&g @?%@8}@9&1@@&0%9@@@9@ of
dra ing@. Such modificatigns are intended to fall within the scope of the
apeb%m SR RIS BRI ES R & T EY Uhibas BBl sESsvcisd;
referenegsde] ke AppHading HsResfic Wit acidiesidy e Pesitienin
the following Examples are according to the Kabat numbering system.]
EXA =| Materials and Methods Cloning and Expression of
Recombinant Antibody B-Lyl [0205] B-Lyl expressing hybridoma cells
were g [ MI containing 10% FBS and 4 mM L-glutamine. 6 x 106
cmwcéﬁﬁly > 90% were harvested and total RNA was isolated
using a Qiagen RNAeasy midi kit. cDNAs encoding the variable light and
{0218 eavy chiiadBrBERLYT R raasmplifEahyiR TRE R, asirR hoomsy epestion
waspeNermed BalaqHbefoliving,conditions 3o Cr fOL RIS
strand cDNA's nthe%?s; IF{S min 95 %%ﬁdenaturation; 30 (:y(():ye%'g'd of 1n

mifeolinger § glon, v than seedsraion el Cmrbtiiondsiay Erteonal

calibration using oligosaccharide standards was used for mass assignment of the

ions. The spectra from 200 laser shots were summed to obtain the final spectrum.

Whoie blood B Cell Depletion

16219] 495 nl heparinized blood from a healthy donor was aliquoted into 5 ml
polystyrene tubes, 5 ul 100-fold concentrated antibody samples (1-1000 ng/ml
final concentration) or PBS only were added and the tubes were incubated at 37°.
After 24h 50 pl blood was transferred to a fresh tube and stained with anti-CD3-
FITC, anti-CD19-PE and anti-CD45-CyChrome (Becton-Dickinson) for 15 min
at room temperature in the dark. Before analysis, 500 pl FACS buffer (PBS
containing 2% FCS and 5mM EDTA) was added to the tubes. The CD3-FITC
and CD19-PE fluorescence of the blood samples were flowcytomstrically
analyzed by setting a threshold on CD45-CyChrome. B cell-depletion was
determined by plotting the ratio of CD19" B celis to CD3™ T cells.



min at 72 T. The expected size of the PCR products was confirmed by gel
electrophoresis. The PCR products were cloned into suitable E. coli
vectors and DNA sequencing confirmed that the variable light and heavy
chain encoding genes were isolated. [02061 For construction of chimeric
B-Lyl expression vectors, synthetic signal sequences and appropriate
restriction sites were fused to the variable chains by additional PCR
reactions. After a final confirmatiori&the correct DNA sequence of the
variable chains, they were combined with the corresponding human IgGl
canstant regign e the genes wer nstructed, they were cloned
u%q erln&%%?&%émam%%ﬁ?&%ﬁ}‘;%%pstream of a synthetic polyA
site, using two separate vectors, one for each chain, resulting in the
[6220plasmidS AR 18 08O Ivé RALCShibiififer (i BSs immtaitng 2an F GE AR S48V

(I E&%@%@ﬂ% {/065 Eﬁfﬁ 8'1:%%_%?}{@ %85& %%f(?eg dl%q @B}é (%ggenh‘.ated

sequence. -78- [0207] Chime was pro y co-transfecting

HERIZOB A BNAbedY st ssedid0p EBR1lsDhacnpeRiIS1uARG anly

Caleiim phaspirtgsraBsiecian ; aRRIRach: BXpoReniing @WMuenﬂy,
HEK293-EBNA cells were transfected by the calcium phosphate methiod.

CeAaRlRs ¥ grovAThed bine itk MdRS AyErcendipsdsiedpiRks gdpgmin.
D%mwwagﬁ%%@mm%%wmw% F390 818 X\E8Duffer and

transfected when they were between 50 and 80% confluent. For the

trandfestiblcpaciis fiabk)2ehhifo fregnsnirerd anksae dipmbon r& trstorh
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10% V/V final), 250 g/ml neomycin, and cells were placed at 37C in an

inSeBRte? Wits ¥ BhsCwRe b EARS duiasrangiakenup e 0075 AEELEShe
t _ ; +o
i e L R

helatsrmoined expretisip fhecztomns i g ricon dlaMeCaCe 2 sohatithe, antibody
addingwater.to a final volume of 469 |. To this solution, 469 pl of a 50mM
HEPES, 280 mM NacCl, 1.5 mM Na2HPO4 solution at pH 7.05 were
added, mixed immediately for 10 sec and left to stand at room
temperature for 20 sec. The sHSpERSDE Was diluted with 12 ml ofDMEM
supplemented with 2% FCS, and added to the T75 in place of the existing
MECHH o iRE:E5 8cueer epkated at 37C, 5% CO2 for about 17 to 20
hours, then medium was replaced

10221} The high homology antibody acceptor framework search was performed
by aligning the mouse B-ly1 protein sequence to a collection of human germ-line
sequences and picking that human sequence that showed the highest sequence
identity. Here, the sequence VH1_10 from the VBase database was chosen as the
heavy chain framework acceptor sequence, and the VK _2_40 sequence was
chosen to be the framework acceptor for the light chain. Onto thess two acceptor
frameworks, the three coraplementary determining regions (CDRs) of the mouse
heavy and light variable domains were grafted. Since the framework 4 region is
not part of the variable region of the germ line V gene, the alignment for that
position was done individually. The JH4 region was chosen for the heavy chain,
and the JK4 region was chosen for the light chain. Molecular modelling of the
designed immunogiobulin domain revealed one spot potentially requiring the
murine amino acid residues instead of the human ones outside of the CDR. Re-

miroducing murine amino acid residues into the human framework would



with 12 ml DMEM,10% FCS. For the production of unmodified antibody
"chB- Lyl ", the cells were transfected only with antibody expression
vectors pETRI 808 and pETR1813 in a 1:1 ratio. For the production of the
glycoengineered antibody "chB-Lyl -ge", the cells were co-transfected
with four plasmids, two for antibody expression (pETR1808 and
PETR1813), one for a fusion GnTIUgpolypeptide expression (bETR1519),
and one for mannosidase Il expression (pCLF9) at a ratio of 4:4:1:1,
respectively. At day 5 post-transfection, supernatant was harvested,

cestidfugatidfesoaléd B%ck%ﬁﬁtﬁﬁﬁhsf@ﬂﬁwg p @@@mﬁd rclﬁaﬂibﬁdgaﬂﬁﬂb' for
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Oligosaccharides were enzymatically reIeased from the antibodies by
PNGaeh Aigesienyithihe antibodies being either immobilized on a

PVDF membrane orin solution [0210] The resulting digest solution
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applied to the Multiscreen vacuum m nlfo
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Urea 360mM Tris, 3.2mM L
Blyl sequence were aligned mdlwdually o human germ-line sequences. Here,

10222

highest sequence identity was not important, and was not used, for choosing
acceptor frameworks, but instead matching of several critical residues was
assumed to be more mmportant. Those critical residues comprise residues 24, 71,
and 94 (Kabat numbering), and also those residues at position 27, 28, and 30
(Kabat numbering}, which lie outside of the CDR 1 definition by Kabat, but often
are involved in antigen binding. The IMGT sequence VH_3_15 was chosen asa
suitable one. After having designed the protein sequences, DNA sequences
encoding these proteins were synthesized as detailed below. Using this approach
no back mutations were required either for the light or heavy chain, in order to

retain good levels of antigen binding.

Synthesis of the antibody genes

10223} After having designed the amino acid sequence of the humanized
antibody V region, the DNA sequence had to be generated. The DNA sequence

data of the individual framework regions was found in the databases for human



Between 30-40 pg antibody was loaded in a well containing 10 41 RCM
buffer. The liquid in the well was drawn through the membrane by "
applying vacuum, and the membrane was subsequently washed twice
with 50 1 RCM buffer. The reduction of disulfide bridges was performed
by addition of 50 1 of 0.1M dithiothreitol in RCM and incubation at 37C for
1 h. [0212] Following reduction, a ygeuum was applied to remove the
dithiothreitol solution from the well. The wells were washed three times
with 300 | water before performing the carboxymethylation of the cysteine

regidid e dycaaiaitianTie DNAIRgIVhidgaee DRGSR v Rkerandhe
incubation @t room,temMUre in the dark for 30 min. [0213] After
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Tris, p117.0 in a final volume of 25 microliters, and the ‘'mix was incubated
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the EndoH.digestian, 15 mU of EndoH he, Switzerland) were added
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vokmpéatd BPenderciiNs, erdnthilenpixiovaThe final product was cloned into a

conventional vector for propagation in E. coli.

Antibody production

[0224] Human heavy and light chain leader sequences (for secretion) were added
upstream of the above variable region sequences and these were then joined
upstream of human IgGl kappa constant heavy and light chain sequences,
respectively, using standard molecular biology techmiques. The resulting full
antibody heavy and light chain DNA sequences were subcloned inio mammalian
expression vectors (one for the light chain and one for the heavy chain) under the
conirol of the MPSV promoter and upstream of a synthetic polyA site, each
vector carrying an EBV OriP sequence, as described in Example 1 above.
Antibodies were produced as described in Example 1 above, namely by co-
transfecting HEK293-EBNA with the mammalian antibody heavy and light chain
expression vectors, harvesting the conditioned culture medivm 5 to 7 days post-

fransiection, and purifying the secreted antibodies by Protein A affinity

rhrrmatnoranhv fallowed by ratinn evrhanoe rbhramatnaranieg omd o fnal cieas



incubated for 3 hours at 37C. EndoH cleaves between the
N-acetylglucosamine residues of the chitobiose core of N-linked
oligosaccharides. The enzyme can only digest oligomannose and most
hybrid type glycans, whereas complex type oligosaccharides are not
hydrolyzed. Sample preparation for MALDIITOF-MS [0217] The enzymatic
digests containing the released oliggsaccharides were incubated for a
further 3 h at room after the addition of acetic acid to a final ......,..,..+..~+;
...... f 1 4t) -T%A. -A-- 0i, ,,an anth, noconA 4lirn,, nh n 4 1 nfr~tinn -81-
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The'instrument was operated in the linear configuration, with an
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The spectra from 200 laser shots were summed to obtain the final
spectrum. Whole blood B Cell Depletion [0219] 495 | heparinized blood

frangdedithiddangrwas aliquoted into 5 ml polystyrene tubes, 5 pl
100-fold concentrated antibody samples (1-1000 ng/ml final

022507ceNB gL ALEAS omSIE Addes and isdhes s incubated at

70. After 24h 50 41 blood was transferred to a fresh tube and stained
wibsaresnc0 3udt-F PO saftrG Doy P ik eth Wi 45y cHfibifaesel (Glyko,
( Gj(@gp@) o) ' M Eggg%r re | r 1;959:
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Sample preparation for MALDYTOE-MS

10226) The enzymatic digests containing the released oligosaccharides were
incubated for a further 3 h at room temperature after the addition of acetic acid to
a final concentration of 150 mM, and were subsequently passed through 0.6 ml of
cation exchange resin (AGS0W-X8 resin, hydrogen form, 100-200 mesh,
BioRad, Switzerland) packed into a micro-bio~-spin chromatography column
(BioRad, Switzerland) to remove cations and proteins. One microliter of the
resulting sample was applied to a stainless stesl target plate, and mixed on the
plate with 1 pl of sDHB matrix. sDHB matrix was prepared by dissolving 2 mg
of 2,5-dihydroxybenzoic acid plus 0.1 mg of 5-methoxysalicylic acid in 1 ml of
ethanol/10 mM aqueous sodium chloride 1:1 (v/v). The samples were air dried,
(.2 pl ethanol was applied, and the samples were finally allowed to re-crystallize

under air.



and CD19-PE fluorescence of the blood samples were flowcytometrically
analyzed by setting a threshold on CD45-CyChrome. B cell-depletion was
determined by plotting the ratio of CDI9+ B cells to CD3+ T cells. -82-
Binding of anti-CD20 Antibodies to Raji Cells [0220] 500.000 in 180 41
FACS buffer (PBS containing 2% FCS and 5mM EDTA) were transferred
to 5 ml polystyrene tubes and 20 w860 fold concentrated anti-CD20
antibody samples (1-5000 ng/ml final concentration) or PBS only were
added and the tubes were incubated at 4C for 30min. Subsequently,
samples were washed twice with FACS buffer and pelleted at 300 x g for
3min. Supernatant was aspirated off and cells were taken up in 100 CI
FIASDUTEFRaNE 11 anti-Fa-specific F(ab')2-FITC fragments (Jackson
Immune Research Laboratories, USA) was added and the tubes were
toz27incubatep4ipn 3o s apRlFaMIRIEEP L IR A B G Ter
and taken up in 500 41 of FACS  buffer containing 0.5 tg/m1 PI fo
alaR &1 BYPESE LS ABFEaSH siRinsysioms) dEhe msHEE B protoRgated in
JEITAAE (BRRRTHHIKE SEENSCABAN 8L TR ADHRO Y d CONREIMIA O ernal
EXAMPLE 2 High Homalogy Acceptar Approach [0221] The high
h&HORBE LRG0 R SRRsBt s RS e R epy of the
alignightecoou feB AP prafaoserur el eolBLiothofhMgMtrum.
germ-line sequences and picking that human sequence that showed the
highest sequence identity. Here, the sequence VH1_10 from the VBase
dambgsebireiingesgn as the heavy chain framework acceptor sequence,
and the VK_2_ 40 sequence was. chosen to be the framework acceptor for

[0228he light thaifu (30 Hsse.bie ReEARISL: ARG Kaihe YERE ested for
cgmpl,ementary determining reglongé]CDRs of the mouse heavy and light
VATHBRE dBnTaime et g Bdiidh tmﬁ%msﬁqs@t relroRsiserio fiait

obihenvariabladegicn, ok thecHosn haenY Aensythe Bionmt o thatple

pﬁ&hlon was done individually. The JH4 region was chosen for the heavy
4R Va&nd the JK4 region was chosen for the light chain. Molecular

midoeliing Hinihenoerifeet smeountgioho MKieMeind By RIBTACAS fRghg
péiEfliatly hagquiring the murine amino acid residues instead of the human
ones outside of the CDR. Re-

[0229] Human NK cells were isolated from freshly isolated peripheral blood
mononuclear cells (PBMC) applying a negative selection enriching for CD16-
and CDS56-positive cells (MACS system, Miltenyi Biotec GmbH, Bergisch
Gladbach/Germany). The purity determined by CD56 expression was between
88-95 %. Freshly isolated NK cells were incubated in PBS without calcium and
magnesium ions (3 x 105 cells/ml) for 20 minutes at 37°C to remove NK cell-
associated IgG. Cells were incubated at 106 cells/ml at different concentrations of
anti-CD20 antibody (0, 0.1, 0.3, 1, 3, 10 pg/ml) in PBS, 0.1% BSA. After several
washes antibody binding was detected by incubating with 1:200 FITC-conjugated
F(ab’), goat anti-human, F(ab*)2 specific IgG (Jackson ImmunoReasearch, West
Grove, PA/USA) and anti-human CD56-PE (BD  Biosciences,
Allschwil/Switzerland). The anti-FegammaRI[TA 3G8 F(ab’)2 fragments (Ancell,
Bayport, MN/USA) were added at a concentration of 10 pg}nﬂ to compete
binding of antibody glycovariants (3 pg/ml). The fluorescence intensity referring

to the bound antibody variants was determined for CD56-positive ceils on a



introducing murine amino acid residues into the human framework would
-83- generate the so-called back mutations. For example, the human
acceptor amino acid residue at Kabat position 27 was back mutated to a
tyrosine residue. Humanized antibody variants were designed that either
included or omitted the back mutations. The humanized antibody light
chain did not require any back muiggions. After having designed the
protein sequences, DNA sequences encoding these proteins were
synthesized as detailed below. Mixed Framework Approach [0222] In

oieCHTaNpid BIvddickishack Alkeaints/SiiricahaminOR0Idehsiciees
sitions (critical to retair; tigen hinding affinjty or antibod

e e R

eithéiih dowialPcdiamaR Tk rEglof8lofcRil andr ainepndrkineGiansidcdniR)
d2 (FR t b laced hy h tibod

antaé ehec%&%%%&‘ﬁ{zoﬁiﬁ%%fmg%%‘%ﬁ . WHE@%@%%%&E%{%‘%@S

already having ‘donor resi unctionafly equivalent ones, ose
intpoRAGSpusitpié inlthEltatorak faladamipEngdmmsR i Sdife nikmotiinal

p%ﬂ%%%%?fs?ﬁgl FECMORsE ARse AR ??oﬂﬁémhﬂeggf‘ﬁ’g%?

aligned i y to human germ-line sequénces. Here, hig

sdoieguaid i Wab AbeHpiseran B ollis s pesernedreROES Y to
AGHEMRT AN RubIIsIBaFk matching of several critical residues was
assumed to be more important. Those critical residues comprise residues
24, 71, and 94 (Kabat numbering), and also those residues at position 27,
28,10 3kagKabat numbering), which lie outside of the CDR1 definition by
Kabat, but often are involved in antigen binding. The IMGT sequence

[0230 H—3—1§{Vﬂxﬁﬁn§§%§a‘§%\r&%ﬁoﬁ%&%ﬁu&% %ﬁ%ﬁ@ﬂ%@?@%ﬁ%@&c@

rotein séquen sequences encoding these’proteins were
syveiteaixbe ers getpited BeilesvHiskingust Apprdagnaridisgristintftory.

werg [equies e8nes [9Lheighting Meaw.AhaiR RRIeLIe- (leingead
levels of antigen bindihg. Sénthe&s of the dntibody genes [0223] After

hdvibgedesiapraipedar Widekeraioacst GyErERhEAR gl ERBO Ry
regigns esRivheeauence addomesogneraisdifihe BNA 5@%@%&? afifta
or

of the individual framework regions was found in the databases uman
g4ayered on Histopaque-1077. The gradient was centrifuged at 400 x g for 30 min

at room temperature (RT) without breaks. The interphase containing the PBMC
was collected and washed with PBS (50 ml per cells from two gradients) and

harvested by centrifugation at 300 x g for 10 minutes at RT. After resuspension
of the pellet with PBS, the PBMC were counted and washed a second time by
centrifugation at 200 x g for 10 minutes at RT. The cells were then resuspended
in the appropriate medium for the subsequent procedures.

[0231] The effector to target ratio used for the ADCC assays was 25:1 and 10:1
for PBMC and NK cells, respectively. The effector cells were prepared in ATM-V
medium at the appropriate concentration in order to add 50 pl per well of round
bottom 96 well plates. Target cells were human B lymphoma cells (e.g., Raji
cells) grown in DMEM containing 10% FCS. Target cells were washed in PBS,
counted and resuspended in ATM-V at 0.3 million per mi in order to add 30'000
cells in 100 ul per microwell. Antibodies were diluted in ATM-V, added in 50 pl
to the pre-plated target cells and allowed to bind to the targets for 10 minutes at
RT. Then the effector cells were added and the plaie was incubated for 4 hours at

Y TV B 1 LA A £l oy ma e Trtant ~



germ line sequences. The DNA sequence of the CDR regions was taken
from the corresponding murine cDNA data. With these sequences, the
whole DNA sequence was virtually assembled. Having this DNA
sequence data, diagnostic restriction sites were introduced in the virtual
sequence, by introducing silent mutations, creating recognition sites for
restriction endonucleases. To obtagzthe physical DNA chain, gene
synthesis was performed (e.g., Wheeler et al. 1995). In this method,
oligonucleotides are designed from the genes of interest, such, that a

Sﬁgeééjqiﬁe&w@@éwiac@aéi&a@&%@bﬂa@e@wm@leagwﬁ@ﬁaa@f@éather
series is from the non-c,o.dln\?%strand. The 3'and 5' ends of each
ofitbnUsIRSHIE (EXIEPHTHE VRAPHHER kG EROAHEIRSRI R ay LY
COfpleMaai A sEMe NS tRdVHALiBH et ey ivert tiartithgsapposite g.
strand. When putting these_oligonucleotides into a reaction bufferi%li;?ble

foPSriy HERFREAE Fom ARl SRS L NS OASERRS. taNTTsY PSP HRE
PRNEIOS ReBFRQlITRNUCIRMIdR ISR from it Biense ddaediwly

formed 3' end of one primer then anneals with the next primer of the

oPgBsktaestramty ARes ot iBAGRITTesHeR MR SeirmRIn G er
sui@?@ﬁpéoﬁmatpom&egsl @T&%hammm@mmeuﬂml@@ﬁ@@ugt
was cloned into a_¢ tional vector. rQpagation in E. cpoll. Antibody
AR RN e B
secretining weketaddeshd gritanidit the shawibediabidasgisitdenuenses
and these were then joined upstre f human 1gGl,. kappa constan
R PN S AR, UL e e S G

bitdogytteeiikpeeiicntibedptingifutd kiltibgupheduyldnddighichsitCDNA
S S c ipt li X i tor r
e T eI palP
MPspirainb:SRanthe priraahVora sfthhetientoslgms ikl cergendpéBisrihe
cavingran EBYr QR SeaUeNES.as described in Example 1 above.

Antibodies were produced as described in Example 1 above, namely by
co- transfecting HEK293-EBNA with the mammalian antibody heavy and

light chain expres 'oqvecL[ors harvesting the conditioned culture medium
5 Yo R Enen €Nt CYIOtOXaLity, assa

ays pog?-epransfe on, an puﬁjfying the secreted antibodies by

Protein A affinity rhrnmatnaranhv fnllnun rl by ratinn Pvrhanoa
[023%hrmatrdérsahhisls wegicognied, yeashed with PBS, resuspended in AIM-V

{Invitrogen) at 1 million cells per ml 50 pl ceils were plated per well in a flat
bottom 96 well plate. Antibody dilutions were prepared in AIM-V and added in
50 ul to the celis. Antibodies were aliowed to bind to the cells for 10 minutes at
room temperature. Human serum complement (Quidel) was freshly thawed,
diluted 3-fold with AIM-V and added in 50 pl to the wells. Rabbit complement
(Cedarlane Laboratories) was prepared as described by the manufacturer, diluted
3-fold with AIM-V and added in 50 pul to the wells. As a control, complement
sources were heated for 3¢ min at 56°C before addition to the assay.

The assay plates were incubated for 2h at 37°C. Killing of cells was determined
by measuring LDH release. Briefly, the plates were centrifuged at 300 x g for 3
min. 50 ul supernatant per well were transferred to a new 96 weil plate and 50 ul
of the assay reagent from the Cytotoxicity Kit (Roche) were added. A kinetic

measurement with the ELISA reader determined the Vmax corresponding with



exclusion chromatograf)hic step to isolate pure monomeric IgGl
antibodies. The antibodies were formulated in a 25 mM potassium
phosphate, 125 mM sodium chloride, 100 mM glycine solution of pH 6.7.
Glycoengineered variants of the humanized antibody variants were
produced by co-transfection of the antibody expression vectors together
with a GnT-llI glycosyltransferase eggaression vectors, or together with a
GnT-lll expression vector plus a Golgi mannosidase H expression vector,
as described for the chimeric antibody in Example 1 above.
GhypHemgicedretbaritibihei espaereaptirifiadiand felsmdated dsicesasbaed
above for _the ngn-glycoengine tibadies.. The oligosaccharides
at%ﬁ%%g &ﬁec @{eé %g%ﬁ%sr? no%etﬂgag%ﬁia%%ﬁféogﬁgg'analysed by
MALDI/TOF-MS as described below. Oligossacharide analysis [0225]

Omgggwg%éﬁlg%ﬁgt{gﬁggg%ﬁor antibodies in solution Between 40 and
50.tg of antibody were mixed with 2.5 mU ofPNGaseF (Glyko, U.S.A.) in

mM Tris, pH7.0 in a final volume of 25 microliters, and the mix was
59233icubat GropabRisatdapisten sarhple bioad eitic hr WAL B Rogic s

[0226¢d ber endpstrabieldigBsterg@niaibing. the released oligosaccharides
were incubated for a further 3 hat room temperature after the addition of

acetic acid to a final concentration of 150 mM, and were subsequently
pagsguiotisdiagiy0.6 ml of cation exchange resin (AG50W-X8 resin,
hydrogen form, 100-200 mesh, BioRad, Switzerland) packed into a

[0234niCro-big1RPIB PR BERHAP Y 1 MR dB OB A SWiZer ARl e QVe

cations and proteins. One microliter of the resulting sample was applied
tochtiad asOsae (srlwnpng sontiionninErenreh e AheenMeing PahisHB

Makd%: &REG Nad% WasJieRARH A baNgIR/MY Rbmight (16-24 h).
Z,E-dlhi/droxybenzmc acid plus 0.1 mg of 5-methoxysalicylicacid in 1 ml
of

FrovEE ARG e SoEHR C A Rgal yeed DA Afhe AssApRes dee

aifdsipteal2 Sl ethanol was applied, and the samples were finally allowed
o0 re-crystallize under air. -%6- %IALDUTOF-MS [0227] The MALDI-TOF
19235} ass spREiPSHEHSMEERTRS LY HE o ReS Rl e Hhe arpayA8e: Elite

(Pexspettiveafiias e ms)eEh & instrhlngitvias epaeateesitive control (no
apoptosis induced) does not contain any antibody, but only phosphate buffered
saline. Positive control {maximal apoptosis) contains 5 micromolar of the strong

apoptosis inducer Camptothecin (CPT).

Results and Discussion

[6236] Comparison of the binding to human CD20 antigen of antibody variants
B-HHI, B-HH2, B-HH3, either complexed with the chimeric B-1y1 light chain
(mVL, as described in Example 1 above) or with the humanized B-ly1 light chain
(KV1), and the parental, chimeric antibody chB-lyl (described in Example 1
above) shows that all antibodies have a similar EC50 value, but the B-HH1
construct binds with a lower iniensity/stoichiometry than the variants B-HH2 and
B-HH3 (Figure 11). B-HH]1 can be distinguished from B-HH?2 and B-HH3 by its
partially humman CDRI1 and CDRZ regions (Kabat definition), as well as the
Ala/Thr polymorphism at position 28 (Kabat mumbering). This indicates that
either position 28, the complete CDR1, and/or the complete CDR2 are important

Frm nsmdrlnm s rhaendt e sundomann bl i



~ the linear configuration, with an acceleration of 20kV and 80 ns delay.
External calibration using oligosaccharide standards was used for mass
assignment of the ions. The spectra from 200 laser shots were summed
to obtain the final spectrum. Antigen binding assay [0228] The purified,
monomeric humanized antibody variants were tested for binding to
human CD20 on Raji B-cell lymphgyga target cells using a flow
cytometry-based assay, as described for the chimeric B-lyl antibody in
Example 1 above. Binding of monomeric IgGi glycovariants to NK cells
j0237pnd Fe ARULBSPIesS e, HAP e ina 10eeh EWman NABYS yuRERal
Isolated from freshly isolated peripheral blood mononuclear cells (PBMC)
aéﬁﬂ%?@éh%%%%@ﬁ@ﬁ%ﬁﬁéﬁm@%m@%ﬁ%bsmens

(Mierhay e Mﬁﬁggﬁk@ﬁﬁﬁ? faBbiHeBergi o (HadPachiaaneayB-
The purity determine i'(‘:DSB expressign was hetween 88-95 %.

AR AL e AictisH ity BadHifTe deemtdmashion
mMageasiumaae®ddx 10hveallFa) fole28umiputegiat it toApmay ek
cell- associated. IgG., were incubated at 106 cells/m] at different
B ORoR, . LS AT (oCE! GOSR08 oy roke
0 ASKitBE A2 ANSEQETR I M)t eBHHDA\: binting waswkiegtédience,
incubating with 1:200 FITC-conjugated F(ab)2 goat anti-human, F(ab')2
P e B o A IISA) and
[0238anti-huniélheg DEpREn (B Bibgeicmods) g AlscbiliiSnds twtaiidjha BEH2-

i | N2 .
SR Set R S RS
glyewvaribedifiaarhnmhiedloribednretimtrisiipdelfe Hmen s B0 B8 e

anfinady yarians was deleuRed iRt GidpOsRasitive Collo MR8 fnd B-
FACSCalibur (BD Biosciences, Allschwil /Switzerland). CHO cells were
trafsteak-B-blenibp othgidrydan\pcatsd in e &rhpditiRansgignesdion

vegsil ssediRaior thehicsammaRibAny a8 & chaymeNihe 7 -shaifi 60,
Transfectants were selected by addition of 6 g/ml puromycin and stable

clofResh e B ERRERC BSFRAE 1gdhlyat it Whose Kabat numbermg can be
Flitedngapgaiatesyionsganmady #G8. manogiais-emfinodyd Blir FR 1
Bl gl?(% EFGIQQ(,: gesq,u@\]!llggghgg{]{%\g %’Zo%rll %%%ﬁ%%&%% eclfgssl?‘kq%%gs%llg c%lmplete B-

HH? framework is human VH1 derived. B-HL11 is a derivative of B-HL8 with

the single mutation GlulGln (position 1 is the same in both Kabat numbering and

the conventional mumbering system used in the sequence listing), with Gln being
the amino acid residue in the B-HH2 construct. This means that GlulGin
exchange does not alter binding affinity nor intensity. The other differences
between B-HH2 and B-HLS are 14 framework residues, of which one or more
will influence the antigen binding behavior of this antibody.

[0239] The B-HIL4 construct is derived from the B-HH?2 antibody by replacing
the FR1 of the B-HH2 with that of the human germ line sequence VHI_45. This
construct shows greatly diminished antigen binding capacity, despite having
different amino acids at only three positions within FR1. These residues are
located at positions 2, 14, and 30 (Kabat numbering). Of these, position 30 could
be an influential position, since it is part of the Chothia definition of CDRI1.
Overall analysis of all the binding curves from Figures 9 to 13 indicates that the

following humanized B-lyl heavy chain residues (Kabat numbering) are



to FcgammaRIIlA-Val 158-expressing CHO cells was performed
analogously to the NK cell binding described above. ADCC assay 102301
Human peripheral blood mononuclear cells (PBMC) were used as effector
cells and were prepared using Histopaque-1077 (Sigma Diagnostics Inc.,
St. Louis, M063178 USA) and following essentially the manufacturer's
instructions. In brief, venous bloe8iwas taken with heparinized syringes
from volunteers. The blood was diluted 1:0.75-1.3 with PBS (not
containing Ca++ or Mg++) and layered on Histopaque-1077. The gradient
wasotisntifuediag H00DREG:MB 3 (eminf Kzbab CDEMpRiaK dea{ RDRAfabut

. j iing the PB w llected and ed
D i) A S s ol
cerrafingaapiacet 300 gefonne) ang 3. ab FEranii@i( ekbospmmsions of the
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centrifugation at 200 x g for 10 minutes at RT. The cells were then
o5 aEpSFHEAdIR N st piviRE arcTRImiTG ot ast ipdbe bomepieddives.
Q23 3iios IQRIGLIDIAGEE D LERbIMdRDAR e Ay RIREAR

and 10:1 for PBMC and NK cells, respectively. The effector cells were
GRepiaes FHearRs-AA: dthdrhlas heangshrafsmaredapicemmircd Bdr o
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mphoma ce .g.,.Raji cells) grown in ‘M containin % .
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ax PRO software (Molecular Devices,
CD20, any significant resistance to non-ionic detergent extraction of CD20 from

the surface of CD20+ human cells, using the assay described for this purposes in
Polyak, M.J. and Deans, 1.P., Blood 99(9):3256-3262 (2002). 1t certainty induced
significantly less resistance io non-ionic detergent extraction of CD20 than the
C2B8 antibody does (another anti-CD20 antibody with identical sequence to
rituximab,(See U.S. Pat. Pub. No. 2003 0003097 to Reff). As expected of a type
I anti-CD20 antibody, the humanized B-lyl did not have any significant
complement mediated lysis activity and certainly a lot complement mediated lysis
activity than the anti-CD20 antibody C2B8 (chimeric IgG1 with identical
sequence to rituximab). Another important property of the humanized B-lyl
antibody was that it was very potent in the homotyﬁic apgregation assay. In this
assay CD20-positive human cells, Daudi cells, were incubated in cell culture
medium for up to 24 hours at 37°C in a 5%CO2 atmosphere in 2 mammalian cell
incubator as described in detail in (Deans reference), with the antibody at a

concentration of I microgram per ml and in parallel at a concentration of 3



Sunnyvale, CA94089, USA). Spontaneous LDH release was measured
from wells containing only target and effector cells but no antibodies.
Maximal release was determined from wells containing only target cells
and 1% Triton X-100. Percentage of specific antibody-mediated killing
was calculated as follows: ((x- SR)/(MR - SR)*100, where x is the mean of
Vmax at a specific antibody concggtration, SR is the mean of Vmax of the
spontaneous release and MR is the mean of Vmax of the maximal
release. Complement dependent cytotoxicity assay [02321 Target cells

warosanned: washed. Wi BRR . esysRensiadio MMt dnviageahat 1
million cells ier ml. 50 | cells were plateg{%gr well in a flat bottom 96 well

prate dapamnsiey iannteH sneidoprdyarsiathe My R 4atReANCEBY withe

cale-Antibpdissivereiairweda-bind ta thensalis:forshdnindesiatveaom
temperature. Human serum complement (:Quidel) was freshly thawed
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depletion assay [0233] Normal B-cell depletion in whole blood by the

anareEPeiarflibodigdsnas teaidirsasad daschreiph S umpre s yase.
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CageR 21000 Tl b aallabaidueipiats (4t dddificantly higher levels

of binding to human FcgammaR Il receptors (Figure 20) and ADCC activity as
well (Figure 16), relative to the non-glycoengineered antibody and relative fo the
C2BS8 antibody. The humanized B-iyl antibody was also more potent at inducing
human B-cell depietion in a whole blood assay (Figure 16) than the confrol C2B8
antibody. This was true both for the non-glycoengineered B-lyl antibody and for
the glycoengineered version of it. The glycoengineered antibody was
approximately 1000-fold more potent than the C2B8 control anti-CD20 antibody
n depleting B-cells in the whole blood assay. This comparison is important both
for the non-glycoengineered and for the glycoengineered humanized forms of B-
iyl antibody, because it showed that in assays that combined Fc receptor-
dependent activities, such as ADCC, plus complement mediated lysis, plus
induction of apoptosis, that both forms of B-lyl were significantly more potent
that C2BS, although both forms of B-lyl have dramatically lower complement
mediated lysis activity. The ADCC, Fc receptor-dependent cell killing activities
and‘ apoptosis induction were present in this superior activity of the humanized B-

lyl antibody variants. Furthermore, in the apoptosis assay, both the



Samples were stained with AnnV-FITC and analyzed by FACS. Assay
was done in triplicates. [0235] Detection is performed by flow cytometryby
following the appearance of apoptotic markers like annexin V and
phosphatidy serine. Negative control (no apoptosis induced) does not
contain any antibody, but only phosphate buffered saline. Positive control
(maximal apoptosis) contains 5 mig®molar of the strong apoptosis
inducer Camptothecin (CPT). Results and Discussion [0236] Comparison
of the binding to human CD20 antigen of antibody variants B-HHI, B-HH2,
BehyeiSngitiveraso andl axadghichaherieimb dorBdybfighischyamin I{nasti-Ci20
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and B-HH3 ‘i‘?gure 11). B-HHI can be distinguished ﬁom B-BM an
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ahthéf haResliss s Enpsandicapestaiiduniinsto PireRelsis e8 s
ﬂ’gﬁ:&bﬂdff@ﬁiﬂlpb m&vm@naimﬂ@fwgml ea&aé@mjb%ﬂmfaemﬁ?sf
absence of any bindjng actjvity_in the B-HLI| construct, and_ about
PR PRy o ARGt TTRAeE i AEiPGHAFG g D20
(Fagtised&) oBigtie Hiehd: Hivk bsawel gdsddredBsHhlinre desigriedibasastdn
acceptor frameworks derived from the human Viii class. ong, other
o R e o MR L ma kR Sl an
toasposition ifgrofsS B BTN @rd 8l frhre BiH bblednstdickistargrkimgosis,
di dicating it T P di

Whar e B R R R O S PR Aom)
Kintiugiong skimpaaise teis i viky lay Sraners howiions e Siohedingadtinthe
a’ﬂ@é%@ e e umanizedanibaduaiants at&%kesdtot%%%ﬁ{bﬁﬁgo
on the

surface of human cells.. The differences between B-HH2, on one

hanetRR¢Bls i mers Gt than i blone shehipariortatodon Hhaoms,
anghiR % 6@EHOMS MBRY locations, the induction of apoptosis by the anti-CD20

antibody itself can be crucial for good efficacy of the anti-CD20 antibody therapy
n humans, both for the treatment of haematological malignancies such as non-
Hodgkins lymphomas and B-cell chironic lymphocytic leukaemia, and for the
treatment of autoimmune diseases such as rhewmatoid arthritis and lupus viaa B-
cell depletion approach. The increased binding affinity to FegammaRIIl and
highef ADCC of the humanized, Fc-engineered type II anti-CD20 antibody can
aiso be a very important attribute for such therapies. Finally, the reduced or
negligible complement mediated lysis activity of this type II anti-CD20
antibodies, including humanized and Fc-engineered variants, can also be
important higher complement activation by anti-CD20 antibodies has been

correlated with increased, undesirable side-effects



with all three CDRs being identical (compare, e.g., SEQ ID NOs: 32, 56,
and 60, which are not numbered according to Kabat, but whose Kabat
numbering can be readily determined by one of ordinary skill). B-HL8 and
B-HL11 have their FRI and FR2 sequences derived from the human VH3
class, whereas the complete B- HH2 framework is human VH1 derived.
B-HLI 1 is a derivative of B-HL8 wiily.the single mutation Glul Gin (position
| is the same in bothKabat numbering and the conventional numbering
system used in the sequence listing), with GIn being the amino acid
WHATES quedmitreBsHH2 construct. This means that GlulGIn exchange does
not alter binding affinity nor intensity. The other differences between
B-HH2 and B-HL8 are 14 framework residues, of which one or more will
[ fluencﬁgﬁntigen binding.behavior, qf this antibody. [0239] The B-HL4
cohstru A9 AHRAMCIRAFESSRBEM dy by replacing the FRI of the

B-HH2 withabatehtbechuteditgethe inmpeapente VIHEBBIITHG.. sBBguct
S reatly. dimini |antigen binding capacity, despite having
d?éﬁ%%arﬁ%ogggg? L%?@T?N?ﬁ‘r?ee positions within FRI. These residues
are locdted: aepasitio sdiciramdtizd) giéabatonsiztberitSEQfIN&de; 21,
pasiti old influential ition, since it is part of the Chothia
dgﬁrﬁtﬁ%ﬁgggﬁ&w;@l ana Ys%%é)sf all the binding curves from Figures
9 to 13 indicaguenralINOAowing humanized B-lyl heavy chain residues
(Kabat numbering) are -91- important forbinding to CD20: N35 (end
ofKabat CDRY), fullKkabat CDR1, full Kabat CDR2 and full Kabat CDR3,
residuesMAscke RO st depmOaingamRa BN R EH HIPNO - 9
thigorme)dNdY 4§. A28 and S30 also contribute to a lesser extent. In
addition, Kabat CDR3 and all canonical residues are important for antigen
binding. No back mutations were introduced in the humanized light chain,

which hagkthefulk K pbhEIRBlidE RRR @msh G Rarafted. dainductancaf
apoptasis (Figures 5.and 21), the most potent variant was humanized

4,1
BE 098%%‘%%?!?@2%‘11‘%%\/% more potent than the original chB-lyl and a

lot more potent than an antibody with a sequence identical to rituximab,

C2B8). Qther humanized.variants (derivati ILLS) that can recover
7 iner AR A B e P S TBE B NS LLEE Tl and BHHS
(mixed frameworks) and BHH9 ("mixed frameworks" with one back

my_tationA_ﬁ% ?s%@teg Sgiyr?&sfe%nacﬁdcompn'sing SEQ ID Ne.:4.

6. An isolated polynucleotide according to claim 4 or 5, wherein said
isolated polynucleotide encodes a fusion polypeptide.

7. An isolated poiynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO:3, wherein said isolated polynucleotide encodes a fusion
polypeptide.

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



are other humanized B-lyl variants that do not introduce additional
non-human sequences. 02401 Important properties of the humanized B-lyl
antibody are that it is a type Il anti-CD20 antibody as defined in Cragg,
M.S. and Glennie, M.J., Blood 103(7):2738-2743 (April 2004); . It
therefore did not induce, upon bind_’g@ to CD20, any significant resistance
to non-ionic detergent extraction of CD20 from the surface of CD20+
human cells, using the assay described for this purposes in Polyak, M.J.

and Deagsdoiied B d2 634 fn(2002). It certainly induced

significantly less resistance to non-ionic detergent extraction of CD20 than
the C2EB aREBEAF USSR wRED e Ena ik joanemnse<itee ID
seqenggdo rituximab,(See U.S. Pat. Pub. No. 2003 0003097 to Reff). As
expected of a type 1l anti-CD20 antibody, the humanized B-lyl did not

have any-<GRICAFR CRERABIR AR PERHASBRV AG LS SeomsRarof ea g ot

CY pleive i n eristes Ysise I ity 1RaBctbe ARt @GR A anidbody C2B8
(chimeric 1gGl with identical sequence to rituximab). Another important
property of the humanized B-lyl antibody was that it was very potent in

thedhometyjlsckaedegdiioriassdy chmpiisiassay CD20-positive human
cells, Daudi cgll&é were in uba&e%ﬁ%cegcfuﬂlture n%%edium for ugftggé)
hours at 37CTH & 5%C0 eﬁ%nogp &N & Thanmanan cell meu ;%s
déderhenidn detail in (Deans reference), with the antibody at a
concentratio ' ; | | ongentration.of 5
oo mice RO REL LA I A A Res
thBcasiton ere dogmerdesrrféniicn Tepriittemstisuthasimptise anti-CD20

antibody C2B8. At different time points, including 8 hours and 24 hours of
incubation, the cells were inspected visually using a microscope. It was

fotthd thA¥ifhndpriseectide srinsérgApel o stidnbanimBiy praucnce of

agregaisg, with aggregates being significantly larger that those induced
by addition of the C2B8 control antibody. In addition, and consistent with
the antibody being anti-CD20 type II, it induced higher levels of apoptosis

when CD20mmasitveonHnamaalsnvedinoyiiatepiaihaines henanized of

B%}é@gﬁbﬁdy relative to a control under identical conditions using the

C [ Sﬁ%‘lgGI antibody with identical sequence to rituximab. [0241]
Glycoengincered variants of the humanized antibodies were produced by

13.  Anisolated polymucleotide comprising SEQ ID NO.: 11.
14.  Anisolated polynucleotide comprising SEQ ID NO.: 12.

15.  An isolated polynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO.:11 or to SEQ ID NO.:12.

16.  An isolated polynucleotide comprising a sequence having at least 85%
identity to SEQ ID NO.:11 or to SEQ ID NO.:12.

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



co-expression of GnTm glycosyltransferase, together with the antibody
genes, in mammalian cells. This led to an increase in the fraction of
non-fucosylated oligosaccharides attached to the Fc region of the
antibodies, including bisected non-fitcosylated oligosaccharides, as has
been described in WO 2004/065540 (Figures 17-19). The
glycoengineered antibodies had sigpificantly higher levels of binding to
human FcgammaRlll receptors (Figure 20) and ADCC activity as well
(Figure 16), relative to the non-glycoengineered antibody and relative to

theg. C2B&,ansiRed ol bidpiaRi E&ﬂ;ﬁf&ﬂ%@ achnNAs,Al5P E?PJ&%N

at.inducing_human B-cell depletion in a whole blood assay (Figure
SR KSRGS DS - Ehab BUSERHR Was tRue both for the
non-glycoengineered B-lyl antibody and for the glycoengineered version
of.it. The glycoengineered antibody was approximately 1000-fold more
p&ré’ent thﬁ%ﬂ%@%@@%ﬂ?ﬂ%ﬁ%‘%ﬁﬁ@ﬂ?eﬂ?%&&ﬁ E26ER8%n
th@entinleolBQUBISay: 1 This teBRPAMS SIS mportant both for the
non-glycoengineered and for the glycoengineered humanized forms ofB-
lyl antibody, because it showed that in assays that combined Fc receptor-

déPendetat astiwitiéspshahdsofBCEnpitisicgmpleqen:s adiatad dsis o
p i iQn is.that hoth forms of B-lyl were significantly
m%@ gt%gr%t%t Vgl%%gz%%?%@g%h eoaﬁirvf%hrEﬁl% %BEB-IyI have dramatically

lower complement mediated lysis activity. The ADCC, Fe
receptor t i tiyiies.. apoptosis induction were
DBt I e RO R e
FarherRisichamingeSESO Pobie-ad<lightdninie)-93- glycoengineered and
non-glycoengineered forms of this type Il anti-CD20 antibody were
patent, with the Fc-engineered variants with increased binding affinity to
F%amnf&’r‘é%@ﬁﬁ%@ﬁé’;ﬂﬂ%@? FRBIEESENt in apoptosis induction than

the non-Eewaginessraaranbanstwvil: Rl yagiarty p 'g%ﬁlﬁﬂﬁéﬁﬁeﬂxe
n:%rg §Otte t (ég%an the control antibody C2B8. The exact' mechanism for
enhancég™

S ARG ERRSPaYd induction of apoptopsis mediated

by type H. anéqizb@ eanitiagiepdsnptie awnmandLeacemisnibinging,to
other molecule§ on thet réﬁjrfarf:%of CD20-positive cells, such as Fe
I C

gaMn A TECApto RS REN TR RSB THi& SRRPEHEMED Fafery twas therefore

important to demonstrate that anti-CD20 antibodies of type Il that have
bagn engingeladdd LG eRIYigr g eased
a. asequence encoding a polypeptide having the V. region of the murine

B-Lyl antibody, or variants thereof: and

b. asequence encoding a polypeptide having the sequence of an antibody

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

24.  Anexpression vector comprising an isolated polynucleotide according to

any one of claims 1-23,
25, The vector of claim 24, wherein said vector is polycistronic.

26. A host cell comprising the expression vector of claim 24.



binding affinity to Fc gamma receptors, including FcgamrnaRIH and with
an associated increase in ADCC activity, were still able to induce strong
apoptosis, even higher than the non-Fe-engineered, and homotypic
aggregation. Apoptopsis induction is important as in vivo, as there are
locations in the body where the target CD20-positive cells can be found,
but were access to FcgammaRlll- pgsitive cells is more difficult than in
blood, such locations are, for example, lymph nodes. In those locations,
the induction of apoptosis by the anti-CD20 antibody itself can be crucial
fop good R flicaeldHs A R0 AR BB IDRIR d&&%ﬁﬂ%@g@ﬁéﬁe@f
the treatment of haematological malignaricies such as non-"Hodgkins
ly§ipEnh=ts and B-cell chronic lymphocytic leukaemia, and for the
treatment of autoinnmune diseases such as rheumatoid arthritis and lupus
via a B- cell depletion approach. The increased binding affinity to

FedamnaRrbRsatAfRFRIRPISEE »Feavehehiasved fopdhgmesrsdByad 1|
ankibdf.antihedy-aep dalsrD ey 8 hlBRREsN FlRgader such

therapies. Finally, the reduced or negligible complement mediated lysis
activity of this type 1l anti-CD20 antibodies, including humanized and

Fagngines e yaribinidingancidsalb ConPHOM RSN SETDE FIRRE 28,
activation by anti-CD20 antibodies has been correlated with increased,
undesirable side-effects -94- WHAT IS CLAIMED IS: 1. An isolated

pd¥nucléat i gonrtpnding raokctaauenedgele cleinfAonwinehgsiudg tuman
coeﬁi%i.ng of: SEQ ID NO.:5, SEQ ID NO.: 6 and SEQ ID NO:7; and b. a
sequence selected from the group consisting of:SEQ ID NO: 21, SEQ ID
NO: 22 and SEQ ID NO:23; and c. sequence ID NO:24. 2. An isolated

PPl i CAMAHENG A vt B Nk R A0 Bl

NO.:10. 3. An iSolated polynucleotide according to claim 1 or claim 2,
which encodes a fusion polypeptide. 4. An isolated polynucleotide

fgga priziﬁgl aERHLNAS nb1fRisAates Aoy RusIR e de temR iSRG eRQ
0.:4.
antibody.

33.  An anfigen-binding molecule according to claim 31, which is a

humanized antibody.

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

35. A chimeric polypeptide comprising the 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



6. An isolated polynucleotide according to claim 4 or 5, wherein said
isolated polynucleotide encodes a fusion polypeptide. 7. An isolated
polynucleotide comprising a sequence having at least 80% identity to
SEQ ID NO:3, wherein said isolated polynucleotide encodes a fusion
polypeptide. 8. An isolated polynucleotide comprising a sequence having
at least 80% identity to SEQ ID NQy4. wherein said isolated
polynucleotide encodes a fusion polypeptide. -95- 9. An isolated
polynucleotide comprising a. a sequence encoding a polypeptide having

the sequeneselyBHRI nNEl: safheh@ sa8HRRANEE WA Pconsisting
pol¥p§$ﬂml é%«agiﬁﬂéﬁlce of an antlbodléh Fc region, or a fragment
th&Tedf, é}g HOARoER BoNAR e d polynucleotide
comprisiag 8EQ $&quersge encoding a polypeptide having the sequence of

SEQ ID No.:2; and b. a sequence encoding a polypeptide having the
sequence of an antibody Fc region, or a fragment thereof, from a species

otb&r thak chimuse. pblypéptide lateddingyaubieatderencadingpaeblypapiide

hayi e ence.of SEQ ID.No.: 1. 12. An isolated polynucleqtide
e . i s T S a1 e
istisidut pbppsiisie GlidecodipgsnE BEQURNGNg]11. 14. An isolated

polynucleotide comprising SEQ ID NO.: 12. 15. An isolated polynucleotide
comprising a sequence having at least 80% identity to SEQ ID NO.:11 or

t038EQ 1B Nimemg pebraArtikistetdinye delofitidwtrminipg ingedeenge
haying #lleast85% ﬂ%ﬁwrk?ﬁ%ﬁ%i@sy&)&ﬁe%&% §/ r %I_sie%a%a[x]%%g;xz

An isglated polynucleotide comprising a sequence

idETY St SEEPD MorcorrdirgdodEbarrwphening-96-

40. A chimeric polypeptide comprising SEQ ID NO:18, SEQ ID NO:19 and
SEQ ID NO: 20.

41.  Anisolated polypeptide comprising SEQ ID NO:13 or a variant thereof,
42.  Anisolated polypeptide comprising SEQ ID NQO:14 or a variant therof,

43.  Theisolated polypeptide according to any of claims 35-40, wherein said
polypeptide is a fusion polypeptide.

44.  An antigen binding molecule comprising the isolated polypeptide of

claim 43,

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

molecule is an antibody.
46.  Theantibody of claim 45, wherein said antibody is a primatized antibody.

47.  Theantibody of claim 45, wherein said antibody is a humanized antibody.



18. An isolated polynucleotide comprising a sequence having at least 95%
identity to SEQ ID NO.: 11 or to SEQ ID NO.:12. 19. An isolated
polynucleotide comprising a sequence having at least 99% identity to
SEQ ID NO.: | 1 orto SEQ ID NO.:12. 20. An isolated polynucleotide
comprising a sequence that encodes a polypeptide having SEQ ID NO:
13 (heavy chain aa). 21. An isolate@%olynucleotide comprising a
sequence that encodes a polypeptide having SEQ ID NO:14 (light chain
aa). 22. An isolated polynucleotide comprising a. a sequence encoding a
pBRpepide Higebmding melsnestiplaim dinwhersiysaidipsvigyn binding
V%@%ﬁlﬁ'ﬁl‘%ﬁﬁ%?f@éﬁ%@nce encoding apolypeptide having the
sequence of an antibody Fc region, or a fragment thereof, from a species
other than mouse. 23. An isolated polynucleotide comprising a. a
segueNnCEheRedsity Fpahuepidembavinowhs-Mh $8dioRBLENEARMIBE: is
B-Lyl antibody, or variants thereof; and b. a sequence encoding a

pg%’ﬁ‘ 8% having the sequence of an antibody Fe region, or a fragment
thereof, from a species other than mouse. 24. An expression vector

cqamprising an isolated pol nucie%;lfe ccording_to_any one of claims

135 5 4 St Wipling mOOleChe of PR e PR B BEC6,
Afashes ichmpnsing the expression vector of claim 24. -97- 27. A host
cell comprising an isolated polynucleotide according to any one of claims

1-23. 28. A polypeptide comprising a sequence derived from the marine
Bilyl antbeuiizsndmdeguenicederivbitironcaptidterdiogmesipp ypdptiide.

2R TS RN 0 i SomRGEY Uneahase i ol Al

hipRiF S iEimetian antigen-binding molecule according to claim 29,
which is an antibody. 32. An antigen-binding molecule according to claim
31, which is a chimeric ‘

52.  The antigen binding molecule of claim 51, wherein said antigen binding

molecule is an antibody.

33.  The anfigen binding molecule of claim 52, wherein said antibody is

primatized.

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

antibody is humanized.

55.  The antigen binding molecule of claim 51, wherein said recombinant

antibody comprises a human Fc region.

56.  The antigen binding molecule of claim 55, wherein said human Fe region

is a human IgG Fc region.

57.  An antigen binding molecule of any of claims 29-34 or 44-36, said

antigen binding molecunle having an Fc region with modified oligosaccharides.



antibody. 33. An antigen-binding molecule according to claim 31, which is
a humanized antibody. 34. An antigen-binding molecule according to
claim 31, which is a primatized antibody. 35. A chimeric polypeptide
comprising the sequence of SEQ ID NO:l or a variant thereof. 36. A
chimeric polypeptide comprising the sequence of SEQ ID NO:2 or a
variant thereof. 37. A chimeric polyjigptide comprising: a. a polypeptide
having a sequence selected from the group consisting of: SEQ ID NO:
15, SEQ ID NO:16 and SEQ ID NO: 17; and -98- b. a polypeptide having
a ¥equedccaptigatdiriion thalgriepeondisgig ohiBED,| BHNEI252i8FQ 1D
NQ25, 30 SECHIRMNS 271 A5, SERUBNO:2R, 29, A ChImErE, por.
polypeptide according to claim %,%rt er comprising a héavy chain
vairbfisdagideen Sindnpmkoletideein 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 fégfsHararEwing meesEmassrdrRgnavriviaT Sihpresianadgfitine

regigeg Blnesitior8di B0dopkabal RERaHG0. s A chimeric
polypeptide comprising SEQ ID NO: 18, SEQ ID NO:19 and SEQ ID NO:

20. 41. An isolated polypeptide comprising SEQ ID NO: 13 or a variant

thegeof. A@aﬁﬁ%&@ﬁiﬁ@hﬁ?'ﬁ?ﬁ?’@ @&iﬁéﬂﬁ&@@%ﬁa@xﬂ%mﬁf&@lh%md
variapt.therof 43. The isolat olypeptide according to any of claims
35[-126},&?/ 8]"&%%%5%%%6@&?&%7@6?%&%polypeptide. 44. An antigen

binding molecule comprising the isolated polypeptide of claim 43. 45. The

antigen hinding molecule of claim 44, wherein said.antigen binding .
m%oq'ecul 2;11'8 gzrlﬁgﬁﬂb o:(rj\"gmg mhoteoie hccorc{mg 0 claim ?ﬂ whereth said
modified oligosaccharides have an increased proportion of bisected,

nonfucosylated oligosaccharides in the Fc region of said antigen binding

molecule.

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

bisecied, nonfucosylated oligosaccharides are hybrid.

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

bisected, nonfucosylated oli gbsaccharides are complex.

64.  Anantigen binding molecule according to 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 bisectsd,
nonfucosylated.

66.  Anantigen binding molecule according to claim 57, wherein at least 35%
of the oligosacchardies in the Fc region of said polypeptide are bisected,

nonfucosylated.



46. The antibody of claim 45, wherein said antibody is a primatized
antibody. 47. The antibody of claim 45, wherein said antibody is a
humanized antibody. -99- 48. The antigen binding molecule of claim 44,
wherein said antigen binding molecule is an antibody fragment. 49. The
antibody fragment of claim 48, wherein said antibody fragment is
primatized. 50. The antigen bindingmolecule of claim 48, wherein said
antibody fragment is humanized. 51. An antigen binding molecule, which
is capable of competing with the murine B-Lyl antibody for binding to
CD20, wherein said antigen binding molecule is chimeric. 52. The antigen
bipding ' rei Liﬁin' inding: Js an
o e T a5
apfilsbelpliosairekardéas. By thehBearrigen binstih pebiperiideohidmiested,
%&;ﬁ%{gcombinam antibody is humanized. 55. The antigen binding
molecule of claim 51, wherein said recombinant antibody comprises a
human Fc region. 56. The antigen binding molecule of claim 55, wherein
sgifl humandgaedign dikempmandathhifeditNeads AhRRtOSR Hindirg
molecule of any of claims 29-34 or 44-56, said antigen binding molecule
hEAPRFURerE R g hR b dTiReSS e RiREHRE tﬂb@ﬁ%é@@w&en
binBiRgReIE auitac NG O ClAINIS hivieisinapiffRdegignifiag been
modified to I}ave re'%u3§zd fuc&se rﬁidl;%e; as compared to nop- modified
antigen BitiRg Ao lRE Hes =& 4 & Bthdr 8B A EECBRultY o
Cleomifhionvdirrein sthieldpraaginniasl anlinrrd asgd: propdiipsmididnsgated
okiﬁ%%gc%l&rigﬁg: 60d An antigen binding molecule according to claim 59,
whereirr Said mediied oligosaccharides are bisected complex.

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

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

70.  Apharmaceutical composition comprising the antigen binding molecule
according to any of claims 29-34 or 46-67 and a pharmaceutically acceptable

carrier.

71.  The phammaceutical composition of claim 70, wherein said composition

further comprises a pharmaceutically acceptable carrier.

72.  The pharmaceutical composition of claim 70, wherein said composition

further comprises an adjuvant.

73. A method of treating a disorder treatable by B-celi depletion comprising
administering a therapeutically effective amount of pharmaceutical composition

of any of claims 76-72 to a human subject in need thereof.

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

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



61. An antigen binding molecule according to claim 57, wherein said
modified oligosaccharides have an increased proportion of bisected,
nonfucosylated oligosaccharides in the Fc region of said antigen binding
molecule. 62. An antigen binding molecule according to claim 61, wherein
said bisected, nonfucosylated oligosaccharides are hybrid. 63. An antigen
binding molecule according to clawh0@1, wherein said bisected,
nonfucosylated oligosaccharides are complex. 64. An antigen binding
molecule according to claim 57, wherein at least 20% of the

oREsEE chdfmisst riahmedie ghon disasrb goigeptidetbecMvisegiod, of

n ' ineli lecul i claim 57,
e IR T R
pEipfBsmelerdhrseprdiag ivorTyedsinedis67 An antigen binding
molecule according to claim 57, wherein at least 35% of the
oligosacchardies in the Fc re%;ion of said polypeptide are bisected,

nénfucosPrahedt 6B Rfehaimn/4nfdiereiinmidgneisnsstite devaeifg ) dhim
SZcamglieiDsaininghtFaféraed aepacehaLlins iy eptae, region of said
polypeptide are bisected, nonfucosylated. 68. A method of producing an
antigen binding molecule, which is capable of competing with the routine

B7y| anTthe dystarehindilighio aymaa&20d and wharinsaidisntigen
binqliggqmolecule is chimeric; said method comprising a. culturing the host
cell of ci&im 26 or claim 27 in a medium under conditions allowing the
expression of said polynucleotide encoding said antigen binding

mpleculg; i rn id antigen bjndi olecule fr mé%e_
resu'ltan?g%:ifl(l{}r%c %&#%%‘%Zﬁé‘@ ] %aﬁarﬁd@fg\gﬁlrgpéﬁﬁgggial%ﬁ i
bavdibedsnBresatatis an antibody. 70. A pharmaceutical composition

comprising the antigen binding molecule according to any of claims 29-34

or 46-67 and a pharmaceutically acceptable
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 Fe 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 cell exhibits increased effector function as a result of said

modification.

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

comprises the catalytic domain of B(1,4)-N-acetylglucosaminylransferase IT1.

82.  Ahostcell according to claim 75, wherein said fusion polypeptide further
comprises the Golgi localization domain of a heterologous Golgl resident

polypeptide.



carrier. 71. The pharmaceutical composition of claim 70, wherein said
composition further comprises a pharmaceutically acceptable carrier. 72.
The pharmaceutical composition of claim 70, wherein said composition
further comprises an adjuvant. 73. A method of treating a disorder
treatable by B-cell depletion comprising administering a therapeutically
effective amount of pharmaceutical@mposition of any of claims 70-72 to
a human subject in need thereof. 74. A host cell engineered to express at
least one nucleic acid encoding a polypeptide having

P33, 4)-NAAwstyrjlacearaiing i wlairdlavbareiacwidsmealocalbationdomrain
syfticiant 10, meRif.the.Lligasrcchaddes in the Fe region of a polypeptide
produced by said host cell, wherein said polypeptide is an antigen binding
molecule according to any of claims 44-67. 75. The host cell of claim 74,

wherein saigkRely ReRiige having Rt dhb-Rcetlahisorrminvtansierase

[l activity is a fusion polypeptide. 76. The host cell of claim 74, wherein
S R BIRRTRFHOIEE Al Mo by hoplERBETSSikof claim
74, wherein said antlgen binding molecule is an antibody fragment. 78.
T ell of aim 74, wherejn said antigen binding malecule
oo B A b I P PR B3PI R emmrie
hostheabalictaion démathereiiisajdNanitgphibiacingnyiaiesiiteageriiduced by
said host cell exhibits increased Fe receptor binding affinity as a result of
said modification. 80. The host cell of claim 74, wherein said antigen
bi#fding rblstotd! q@n@ddmgcﬂo@asw&hmmﬂ sbiBitriherdesadeitectar
fuilélca;l 0852k u&toga%? ggr} 81. A host cell according to claim
75, wherein said fusion po peptl e comprises the catalytic domain of
(3(1,4)-N-acetylglucosaminyltransferase Ill. 82. Ahost cell according to
clgim ToAWhRTEiN sRdusien palinorHAielier: ERPIEAR 8RRk

localization domain of a héterologous Golgi resident
is the localization domain of al-6 core fucosyltransferase.

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

is increased Fe-mediated cellular cytotoxicity.

89. A hostcell according to claim 80, wherein said increased effecior function
is increased binding to NK cells.

90.  Ahost cell according to claim 80, wherein said increased effector fimction

is increased binding to macrophages.

91.  Ahostcell according to claim 80, wherein said increased effector fimction

is mncreased binding to poltymorphonuclear cells.

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

is increased binding to monocytes.

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

is mncreased direct signaling inducing apoptosis.



polypeptide. -103- 83. A host cell according to claim 82, wherein said
Golgi localization domain is the localization domain of mannosidase H.
84. A host cell according to claim 82, wherein said Golgi localization
domain is the localization domain of
(3(1,2)-N-acetylglucosaminyltransferase I. 85. A host cell according to
claim 82, wherein said Golgi locakizégion domain is the localization
domain of 13(1,2)-N-acetylglucosaminyltransferase Il. 86. A host cell
- according to claim 82, wherein said Golgi localization domain is the
localization domain of mannosidase |. 87. A host cell according to claim
834 herelp sk oAl Somalg sdsoealzalion domaln
6 core ucos trans era ce Secord Ing to elaim ferein
saﬂdnméﬁé%(‘sé@iéﬁ@@mﬂfmmom increased Fc-mediated cellular
cytotoxicity. 89. A host cell according to claim 80, wherein said increased
effector function is increased binding to NK cells. 90. A host cell

aééordiryhiestrslhiwording rerlainRli vdheasBeeidfeorased sEltsier fgmction
ingreasaekRmdingamagcrophages. 91. A host cell according to claim 80,
wherein said increased effector function is increased binding to
polymorphonuclear cells. 92. A host cell according to claim 80, wherein
saigl incrgassd effeclanidnglion daiicreasatRindig i Bmepeases Bs: A
host, cell according to claim 80, wherein said increased effector function is
indFRYAING PRI Cignaling inducing apoptosis. -104- 94. A host cell
according to claim 80, wherein said increased effector function IS

increase dendr ic cell matur |on 5. hostcel ccordln 0,
. ‘g accor %ionﬁls RERGSE Cdefe@e |5Sr| (f?’aiﬂﬂé%

whetrein sar mcrease ct8r unc
hestspétk according to clarm 79, wherein said Fc receptor is Fey activating
receptor. 97. A host cell according to claim 79, wherein said Fc receptor is
FcyRINIA

98.  Ahostcell according to claim 74, wherein said host cell is a 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 comprising at least one transfected
polynucleotide encoding a polypeptide according 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 immunogiobulin.

100.  Thehost cell of claim 74, wherein said at least one nacleic acid encoding
a polypeptide having P(1,4)-N-acetylglucosaminyliransferase II activity is

operably linked to a constitutive promoter element.

101, The host cell of claim 100, wherein said polypeptide having B(1,4)-N-
acetylglucosaminyltransferase IlI activity is a fusion polypeptide.

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

oligosaccharides in a host cell, said method comprising:



receptor. 98. A host cell according to claim 74, wherein said host cell is a
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 comprising at least one
transfected polynucleotide encoding a polypeptide according to any of
claims 28 and 35-41, and whereifl8&id nucleic acid comprises a
sequence encoding a region equivalent -to the Fc region of a human
immunogiobulin. 100. The host cell of claim 74, wherein said at least one

nucleic actt!Bribtdinkesh ¢Bl\aneiniteet doinygpress at least one nucleic acid

( o ; exase JLAGtNit. ) .
c%%gf%%v%cg%fr% 3[%%35 gir&ngg{rll{téalo E.’L{?r?é? Ah%s (%}a{lllty)g]éc claim E%’igf %N{%%cehl%o
saeti ibypeptisrnrtinny Whithpani deeympdustanmi phid Fatigesbinding
aglivinis, afysianppipeniidendfia Limeibad (a1 packiEne-ap-aiosn

binding molecule having modified oligosaccharides in a host cell, said

mBeRsd B RIS antst dinding mrferHestrdll engineered to express at
least ong. pacieica6id SRoeslinethaiPOBRIIMSNRYHN said antigen binding
(3(2,4)-N-acetylglucosaminyltransferase Il activity under, conditions which
pBIRHICH ‘Ti%%%%ﬁ?&‘&ﬁﬂ&b%%ﬁ%ﬂ?ﬁ@% EtPogy don it
theDpodiifoatiasintintaatigos suehagitiescpirsaifRmditehbrsegictimadraid
antigen binding molecule; and b. isolating said antigen binding molecule
wherein said antigen binding molecule is capable of competing with the
mifine Bringdtbmtibedyiiop bintiing 102, 8DB&6ia s dvheidied sdigbsartigamies
bindi le ment thereof is chimer

R e e
reduced fucosylation as compared to non-modified oligosaccharides. 104.

Apethog acearding ta;6laim e 1 W G sl dodiliad eligasacraaldes

are hybrid. 105. A method according to claim 102, wherein Said modified
oligpBEiéfharides are complex. 106. A method according to claim 102,
wherein said recombinant antibody or fragment thereof produced by said

host cell has an increased proportion of =~ . i _ ,
105. A method according to claim 102, wherein said modified oligosaccharides

are complex.

106. A method according to claim 102, wherein said recombinant antibody or
fragment thereof produced by said host cell bas an increased proportion of

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

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

oligosaccharides are hybrid.

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

oligosaccharides are compilex.

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

nonfucosylated.



bisected, nonfucosylatéd oligosaccharides in the Fc region of said
polypeptide. 107. A method according to claim 106, wherein said
bisected, nonfucosylated oligosaccharides are hybrid. 108. A method
according to claim 106, wherein said bisected, nonfucosylated
oligosaccharides are complex. 109. A method according to claim 102,
wherein at least 20% of the oligos&é@éharides in the Fc region of said
polypeptide are bisected, nonfucosylated. -106- 110. A method according
to claim 102, wherein at least 30% of the oligosaccharides in the Fc
rediBn ofsaigihedy pegsidingriobidetted 0homfaeehylatettagtl 0% nodtitin
a [ alai wherej e % of igosacchat] in
o %%%86% %Oéglyggpﬁgggtr{eali}g{éd,pé%%ﬁ{:kogsgy%%egd %%%g"%éh
aRaaaresiraindg molecule engineered to have increased effector function
produced by the method according to any one of claims 102-111. 113.
The antigen binding molecule of claim 112, wherein said antigen binding

mbléculdisuathad itrsayiims o el J@Y-c idipsired teravasicrehdbe
FeiigseptamiRding afinitycpragysed &y %msmﬁ%ﬁi@ya%ﬁe&i&k@%ns

102-111. 115. The antigen binding molecule of claim 114, wherein sai
aRAGRIEHHERY molecule is an antibody. 116. An antigen binding

molecule according to claim 112, wherein said increased effector function
is.increased Fe-mediated cellylar cytotoxicity.. 117, An antigen bindin
mlo?gtulg’gc%%nr%‘fﬁg %Bé&ﬁrﬁli%%@éﬁﬂes%a ﬁ%éi%?s&?‘gﬁg’&o‘?ffﬁ &tion
istincrisaspobdineiny theticibelsadcbiiiAn tanhigembifdiagnoleculg .
according to claim 112, wherein said increased effector function is
increased binding to macrophages. 119. An antigen binding molecule
addérdinghwantigen bindingnerkicnaid clatndd Se wisdfent saifmutpen tnding
ingreased ]tgiglggﬁgiggdyonocytes. -107-

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

115. Theantigen binding molecule of claim 114, wherein said antigen binding

molecule is an antibody.

116, An anfigen binding molecule according to claim 112, wherein said

increased effector function is increased Fe-mediated cellular cytotoxicity.

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

increased effector fimction is increased binding to NK cells.

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

increased effector function is increased binding to macrophages.

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

increased effector function is increased binding to monocytes.



" 120. An antigen binding molecule according to claim 112, wherein said
increased effector function is increased binding to polymorphonuclear
cells. 121. An antigen binding molecule according to claim 112, wherein
said increased effector function is direct signaling inducing apoptosis.
122. An antigen binding molecule according to claim 112, wherein said
increased effector function is incred8@d dendritic cell maturation. 123. An
antigen binding molecule according to claim 112, wherein said increased
effector function is increased T cell priming. 124. An antigen binding
mdBculéBEIRPBERE melReivhaearimEdiE claise cldidr Tebeeein said
agivfaiing LreRiPRlRrARianias Binding melagH ding daglaim
114, wherein said Fc receptor is FcyRllla receptor. 126. An antigen
binding molecule produced by the method of any of claims 102 to 111,
wierein saidaitgeruRineingdrelgeusdsdin g Ragwn ream eereRNiAIAINg
the Fc region and engineered to have jncreased effector function. 127. An
aﬂ%@%%&ﬁ ﬁ%% %Eﬂ@ BrOateieng the RHBE BRIRFST claims 102 to

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

inclydes a polypeptide .having the sequence of SEQ ID : l.and.a region
el R S TR PR RER GETBE i AR eHm BB o R
incessed effedtorfiuatitions 12838l aletigeticoial imgtoratieaule produced by
the method of any of claims 102 to 111, wherein said antigen binding
molecule is a fusion protein that includes a polypeptide having a

séddencésarigen odink englecideeneisding ¢b SEQ |DLRlovEGrSE @D

NB;G2asel RN AR AR iHorDNR=30 iEQlihiNg-38; -108- SEQ ID
No0:40; SEQ ID No:42; SEQ ID No:44; SEQ ID N0:46; SEQ ID No:48;
SEQ ID No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56; SEQ ID

N8, IEQuENOEIRERIENG 820 1b Qerb41 2ERARNe:R6 .
SEQ ID No:68; SEQ ID No:70; and SEQ ID No:72, and a region
e AR AR RS #PEN immunoglobulin and engineered to have

increased effector function. 129. An antigen binding molecule produced by
the. method of any of cJaims 102 to 111, wherein said antigen bindin
mi%g:‘:ul é‘g’é Mﬁ@%ﬁlﬂ#&glﬁl %c[ule according to claim 114, wherein said Fo

receptor is FeyRIlla receptor.

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

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

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

increased effector function.

128. An antigen binding molecule produced by the method of any of claims
102 to 111, wherein said antigen binding molecule is a fusion protein that
includes a polypeptide having a sequence selected from the group consisting of
SEQ ID No:30; SEQ ID Ne:32; SEQ I No:34; SEQ ID No:36; SEQ ID No:38;



includes a polypeptide having the sequence of SEQ ID NO:3 and a region
equivalent to the Fe region of an immunoglobulin and engineered to have
increased effector function. 130. An antigen binding molecule produced 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
sequence of SEQ ID NO:76 and ajgggion equivalent to the Fc region of
an immunoglobulin and engineered to have increased effector function.
131. A pharmaceutical composition comprising the antigen binding

NYHeCmeN 5 gﬁimmmm p 4%5@21@@13?21;%3@51%&6_ _ .té@bzmmm ble
, : rm m n risin
e S T B e S RS B 35 o
OIS 127 10 130 a2 ph aveutical acospial carer 134 A
e : .
S Sk D SR e R e s A
atnmmistelodg lan thet apeinttemiit e Heatire@asod ptit thefamtigan binding

according to any of claims 112 to 130 to a human subject in need thereof.
-109- 135. An isolated polynucleotide according to claim 4 or 5 further

coRprisiuy @mm@mﬂg aM@ﬁb@ﬁh@?ﬁW@hﬁin
CoRSIANG F99I9RJ3R- Y 'igtl%%dbﬁ’&i}@“ HRpLIdR-CAMPHRIRG 3, 5RA fRge

with at least 80% Identity to SEQ ID NO:24, wherein said isolated
paighdeteathidy@sebdediaviositys praNpestiole SESY I hsBca a region
CQguRtax e %'%‘ﬁ@ﬁoﬂ%f%ﬁﬁﬂ%o%ﬁ%mﬁ‘%@ éﬁ@ﬁ@é@@tﬁ_%@e
polynucleotide comprising a sequence encoding the variable region of an
afiperssdigHecRafinea8m-An antigen binding molecule according to claim
57, wherein at least 50% of the oligosaccharides in the Fe region are
bisected. 139. An anti%en binding molecule according tQ claim 57, wherein

atihst 660ARRR TR BRI E IR re e erl e e gRsPereoh Ruci 414D
Angantige nibindingimeied uleiaac ohdiigetondiRiPn15 s Whikein atdeastiioo

of.ihg Qligosagehandes I ihe £ LeaIon e RERF Y N0:76 and & region
equivalent to the Fc region of an mmunogiobulin and engineered to have

increased effector function.

131. A pharmaceutical composition comprising the antigen binding molecule

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

132. A pharmaceutical composition comprising the antibedy fragment of

claim 126 and a pharmaceutically acceptable carrier.

133, A pharmaceutical composition comprising the fusion protein of any of

claims 127 to 130 and a pharmaceutically acceptable carrier.

134, A method of treating a disease treatable by B-cell depletion comprising
administering a therapsutically effective amount of the antigen binding according

to any of claims 112 to 130 to a human subject in need thereof.



141. An antigen binding molecule according to claim 57, wherein at least
80% of the oligosaccharides in the Fe region are bisected. 142. An
antigen binding molecule according to claim 57, wherein at least 90% of
the oligosaccharides in the Fe region are bisected. 143. An antigen
binding molecule according to claim 57, wherein at least 50% of the
oligosaccharides in the Fc region.agg.nonfucosylated. 144. An antigen
binding molecule according to claim 57, wherein at least 60% of the
oligosaccharides in the Fc region are nonfucosylated. -110- 145. An
ahlfien hindvigieiplsignieiactdsdirgr gl aiol bty Whed dintadrleaspriffg aof

the oligosaccharides in the Fc region.are nonfucosylated. 146. An antigen
DT S R B A IR S O o A To S 70 226 e

oligosaccharides in the Fc region are nonfucosylated. 147. A method
aceording t j rein,said disorder is.a B cell | ma. .148.
A e P e M TR S b0
gienitonSSnEPOrS RS hanmeidd sl NuBucBetdd Bndede83 80 ID
V\EI)QD%@&?EQ ID No:37; SEQ ID No:39; SEQ ID No:41; SEQ ID No:43; SEQ
I 0:45; 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
NOi63; SEQJIE N CRenERIR NG 6ikRRER IRNRiERAR %&ng%“-
149. An isolatedpolynucleotide according to claim 148, wherein saif
istifite d 3P A acRebmIsIea s R BHEE IDSRENTLe EHEOJRS Seiatareble
PedyiviclgatideResrding thalaim 148, wherein said isolated
polynucleotide comprises SEQ ID NO:55. 151. An isolated polynucleotide
according to claim 148, wherein said isolated polynucleotide comprises
SEL.1D Nfxinhiged brhdby inolatatt palyniliataotide edNprisrgnabed30%
f'rﬁg'o 53. Aghisoéated olynucleotide gcCO{d'ng to claim 148 or 149,
568

No
wher&iP 8152 E€ofated Bb yfﬁ QeGSR €4 fusion polypeptide. 154.
An isolated polynucleotide comprising -111-

139.  Ananiigen binding molecule according to claim 57, wherein at least 60%

of the oligosaccharides in the Fo region are bisected.

140. Auxn antigen binding molecule according to claim 57, wherein at least 70%

of the oligosaccharides in the Fe region are bisected.

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

of the oligosaccharides in the Fc region are bisected.

142. An antigen binding molecule according to claim 57, wherein at least 90%

of the oligosaccharides 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.  An antigen binding molecule according to claim 57, wherein at least 60%

of the oligosaccharides in the Fc region are nonfucosylated.



a) a sequence encoding a polypeptide having a sequerice selected from
the group consisting of SEQ ID NO:32; SEQ ID NO:56; and SEQ ID
NO:60; and b) a sequence encoding a polypeptide having the sequence of
SEQ ID NO:76 155. An isolated polynucleotide comprising a sequence
having at least 80% identity to a sequence selected from the group
consisting of SEQ ID No:29; SEQ-1D0N0:31; SEQ ID No:33; SEQ ID
No0:35; SEQ ID No0:37; SEQ ID N0:39; SEQ ID No:4l; SEQ ID No:43; SEQ
ID No:45; SEQ ID No:47; SEQ ID No:49; SEQ ID No:51; SEQ ID No:53;
SEB. 1D NoiBEgShGdDh iSRG iDikg B SEQT7 | DHsi6 bt BEY
Norafk SEAIRNARS:SEQUD NN T ORRARANYRg and SEQ ID NOTL
wherein said isolated polynucleo |8e encodes a fusion polypeptide. 156.
An isolated polynucleotide comprising a sequence having at least 80%

idegdity ReaERUPINMIPmREIR GRS BIEHRCNURGRHAR £AGe46s 2
fusion polypeptide. 157. An isolated polynucleotide comprising a

s &G thsrrlisrsarigad e isthsdts regiamisyeon iegendaied 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;
SEHID ﬁﬁ%@lﬁﬁ%‘iﬁ&:&%;% 1B NGasis s Esndes s 328 4!
Nogh&i ID No:55; SEQ ID No:57; SEQ ID No:59; SEQ ID No:61;
SEQ ID No0:63; 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
atiéist 2s0tsathbetipyolprBEQ tidd\Nomsisthd sfvedaelnte dehalpdutientitie

R T A SR S e DB S S .

SEQ3b NYE3 BedyISRQ B3 NESQ BEQ MBI SH (FHHND 86;43 EREQID

e N e S T RO
SEG SIS 60 M5ET: IBENGB s BB IIND: BE; GESEDIN M6 S BRI
N&S85 2880 ID No:67; SEQ ID No:69; and SEQ ID No:71.

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

150.  Amnisolated polynucleotide according to claim 148, wherein said isolated
polynucleotide comprises SEQ ID NO:55.

151.  Anisolated polynucleotide according to claim 148, wherein said isolated
polynucleotide comprises SEQ ID NO:59.

152.  Anisolated polynucleotide comprising SEQ ID No:75.

153,  Anisolated polynucleotide according to claim 148 or 149, wherein said
isolated polynucieotide encodes a fusion polypeptide.

154.  Anisolated polynucleotide comprising



SEQ ID No:71. 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 least 95% identity to a
sequence selected from the group consisting of SEQ ID No:29; SEQ ID
No:31; SEQ IDN0:33; SEQ IDN0:35; SEQ IDN0:37; SEQ ID N0:39; SEQ
ID No:41; SEQ ID No:43; SEQ ID Ngj45; 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
No0:59; SEQ ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67;

SEQ ID §y0:69; aBgheabl:HeoiR e 4 ptidepRds daiag BQJ&’WHQ@Gted
comprlﬁlng a sequence havin at least 95% identity to SEQ ID N

681 ?s%?ﬁ?@o"ﬁ%%ﬁ’i’ﬁ&é’ét QIR pIRIAG SEQITERE! ﬁavm&a‘ﬁga@

99%0:4demtity to a sequence selected from the group consisting of SEQ ID
No0:29; SEQ ID No:3 1; SEQ JD No:33; SE No:35; SEQ |

SEQ ID No:30*SE5E5 RISH DB PP B’?‘HBQ&E%E‘@‘% ﬁﬁ%“&%“‘égg%&
NDANOSEQ 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
No0:65; SEQ ID No:67; SEQ ID N0:69; and SEQ ID No:71. 164. An
@sbﬁélged aﬁolimquliﬁmiﬂqnﬁiﬁr@mm@in@acsecjmmghmﬂ@st BAsHR0%
et S5 QIRNGLLA A8 DA SSRIGA RYENEINANUE 0. o

comprising a) a sequence encod ing ypept havmg a sequence

séledted R@rﬁ@ﬁ@ Nyeotiy EBRSIENG: 65;%‘"@ ID Ne:30 @@MN@%SEQEQ

I 6 I I
SEQIB a8 SEVTE e Ko IS S D NS0 P

o8ESHE >EEEQEDN5E; SEQIDNG BB EE & ISorkd:ediQ
Smgd‘ﬂos@b BEQUBNGHS ISER:4B: 316 S50/ RINOIBENSER AR
No 70; and SES@ID No:72; and b) a sequence encodlng a polypeptide
Ry e Naglenta®rEn stifibisalRiEh ROLBHCISP iih aghredfttHerBlsion
frgm}@@.ﬁgl@,es other than mouse. 166. An isolated polynucleotide
comprising

156. Anisolated polynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO:75, wherein said isolated polynucleotide encodes a fusion

polypeptide.

157. Anisolated 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 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 Ne: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.

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

159. Anisolated polynucleotide comprising a sequence having at least 90%
identity to a sequence selected from the group consisiing of SEQ ID No:29; SEQ



a) d'sequence encoding a polypeptide having the sequence of SEQ ID
No:76; and b) a sequence encoding a polypeptide having the sequence of
an antibody Fc region, or a fragment thereof, from a species other than
mouse. 167. An isolated polynucleotide encoding a polypeptide having a
sequence selected from the group consisting of SEQ ID No:30; SEQ ID
No0:32; SEQ ID No0:34; SEQID N 3@ SEQ ID No0:38; SEQ ID No:40;
SEQ ID No:42; SEQ ID No:44; SEQ'ID No:46; SEQ ID No0:48; SEQ ID
No0:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56; SEQ ID No:58;

| Dg RA-
N L e T8 a0 dne S B Neay Tob A ol o 3
pBR/NGé}éo%E@ @Hé‘&@fﬁ?g 2O Eiptithe WEVIHG Mk fidnde Be: 45 850

N3 36,:36% RebyHSIRELAC SRTIIRNGA SERANERINIsEq
encodes a de ’havm uence selected from the gro
BRIt SFGHD N5 6o D oot NSH2 1R 2ot REQHD Sieespamd
158D 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 -114- No:60; SEQ ID
ND562; SEQstRaNe: Myﬁﬁ%&@iﬁ&%@ﬁ@iiﬁ&! ?M&%Q@E@g'@ 1bhet ZQpand
solated polynucleotide comprising a sequence
tﬂéqg#g égg gé%/f)e ide having SEQ ID NO:76. 171. An expression
vector comprising an |solated polynucleotide according to any one of

17%1%72 The rofclam 171, wherei saldv tor i ..,
oo BB SRt e R R S,
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No0:50; SE’%ID No:52; SE% No:54;’SEQ ID No
1D No:61; SEQ ID No:63; SEQ ID No:65; SB IDI\JOG'? SEQ ID No:69; and

SEQ ID No:71.

162. Anisolated polynucleotide comprsing a sequence having at least 95%
identity to SEQ ID No: 75.

163. Anisolaied polynucleotide comprising a sequence having at least 99%
identity fo 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 1D No:45; SEQ ID No:47; SEQ ID No:49; SEQ
ID Na:51; SEQ ID No:53; SEQ ID No:55; SEQ ID No:57; SEQ ID Ne:59; SEQ
I No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and
SEQ ID No:71.

164, Anisolated polynucleotide comprising a sequence having at least 99%
identity to SEQ ID No: 75.



SEQ ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID
No0:66; SEQ ID No0:68; SEQ ID No:70; and SEQ ID No:72, or a variant
thereof. 176. A humanized polypeptide comprising the sequence of SEQ
ID NO:76, or a variant thereof. 177. An isolated 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:gg;. 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;

SE£.1D NpieQlaRE e lihhiec6Ri @ iRsMe:64; SEQ ID No:66; SEQ ID
No0:68; SEQ ID No:70; and SEQ ID No:72, or a variant thereof. -115- 178.

An isolaf8d SORFIES HeCdH sy eaids heyiner seluster Selnaid frepdbe
1subhevisiatedopgyRemideaw SEnatonasnisHams Wernd7segherein

cHTETSE I SOt BN ROBUAL OF AENE7Y: THE AL
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whieréin SEIQ BnligetSbBEIh DD MNoletledSER abtiBod?;fradment. 184. The

antigen i ecul clai 2 [ i is
numanizo I TR S el
aftfgesibm dirgyirasmieninberscl. rboonatspratsaritibolign 1881sThe antigen
binding molecule of claim 185, wherein said recombinant antibody is

humanized. 187. The antigen binding molecule of claim 180, wherein said
ret@fmbidshisHAEE AN yEBRSTIsSCONHNIARE Fc region. 188. The antigen

binding @PE&&%&&&@@E&E@ 1&%3&%&%@%&: RqiegidissEhuman
19G Fc region.
No:76; and
b} a sequence encoding a polypeptide having the sequence of an antibody

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

167. An isolated polynucleotide encoding a polypeptide having a sequence
selected from the group consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID
Ne: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; SEQID
No:54; SEQ ID Ne: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,

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

169. An 1solated polynucleotide compnsing a sequence that encodes a
polypeptide baving a sequence selected from the group consisting of SEQ ID
No0:30; 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; SEQID
No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56; SEQ ID No:58; SEQ ID



-116- 189. An antigen binding molecule of any of claims 180-188, said
antigen binding molecule having an Fc region with modified
oligosaccharides. 190. An antigen binding molecule according to claim
189, wherein said Fe region has been modified to have reduced fucose
residues as compared to non- modified antigen binding molecule. 191. An
antigén binding molecule according o 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
olgesaEHRMek S E PEeRiicHREeQ 193166 ,8HQHR DiedingiBQIEUle
org_ig)g %%ﬁ&l@ Q,.wherein said modified oligosaccharides have an
isected, nonfucosylated oligosaccharides in the
Fe region of said antigen binding molecule. 194. An antigen binding
U] R SERI0 S t‘m A Yhele &éa'% i5eaied. Agnfycosdated
gosac afides ar . Ananti g molecule according
tpalspeptidShavivey S SEINBISHcted, nonfucosylated oligosaccharides are
complex. 196. An antigen binding molecule according to claim 189,
wherein at least 20% of the oligosacchardies in the Fe region of said
pdRFine phdeckmetsion crsioT pomIEHRY RR I Aod pAlERIRGEE Hivemsdng to
%gﬂl@o@(&gﬁ@qggtq%alm 189, wherein at least 30% of the
oligdsacchardies in the Fe region of said polypeptide are bisected,
nonfucosylated. -117- 198. An antigen binding molecule according to
cladm 18Bppvhersinalideast; B5vhatihealigesasehssdiesdathe Fc region
of said polypeptide are bisected, nonfucosylated. 199. An antigen binding
molecule according to claim 189, wherein at least 70% of the
oligusacghgsigdedliBopisth gaboexpiaasichpaype pidriard Bisected,
nonfucosylated. 200. A method of producing an antigen binding molecule,
which is capable of
174. A hostcell comprising an isolated polynucleotide according to any one of

claims 148-170.

175. A humanized 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: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, or a variant thereof.

176. A humanized polypeptide comprising the sequence of SEQ ID NC:76, or

a variant thersof.

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: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, or a variant thereof.



competing with the murine B-Lyl antibody for binding to human CD20, and
wherein said antigen binding molecule is chimeric; said method
comprising a) culturing the host cell of claim 173 or claim 174 in a medium
under conditions allowing the expression of said polynucleotide encoding
said antigen binding molecule; and b) recovering said antigen binding
molecule. 201. The method of clajj £00, wherein said antigen binding
molecule is an antibody. 202. The method of claim 200, wherein said
chimeric antigen binding molecule is humanized. 203. A pharmaceutical
composition comprising the antigen binding molecule according to any of
claims 189-199 and.a pharmaceutlc lly acce ??1 arrier. 204..The
o e B e RGN S BN AOT WHOso: Lot gL BeFEot
further comprises a pharmaceutically acceptable carrier. 205. The

utic QMAos of clai 03 wherein said Slt .

1 ‘?R? tacfgr%% AaWeﬂ? rém?frggq ng aglsoré%r

tmﬁ@oﬂg@tﬁ&alh&egﬂlpmlmpﬂsmg administering a therapeutically
effective amount of pharmaceutical composition of any of claims 203-205
to ahuman subject in need thereof. 207. A host cell engineered to express
at 8@ast Anemtigseibiadidg nedcinly copuiyisiystithe nepliieg polypeptide of
%QJBA?[) zgacetylgIucosaminyltransferase [l activity 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

aggording, 1o, AOhHAINE mbAA:dR ¢ ¢f38n 186, harkGalkah aial
W%ge?relnﬁgla%d poly%?gtlde having [3%({1 4%?% a?:etylglucosamlny transferase

| osdeRiy 1538 AREIBRolypeptide. 209. The host cell of claim 207, wherein
said antigen binding molecule is an antibody. 210. The host cell of claim

207, wherein said antigen binding molecule is an antibody fragmeng. 211.
THE nosT R FRRAGH S G d @&?&%ﬁ@&ﬂ THHBATY ofediffaanize

antibody.

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

molecule 18 an antibody fragment.

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

fragment is humanized.

185. Theantigen binding molecule of claim 180, wherein said antigen binding

rmolecule is a recombinant antibody.

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

antibody 1s humanized.

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

antibody comprises a human Fc region.

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

region is a hurnan IgG Fe region.



comprises a region equivalent to the Fc region of a human IgG. 212. The
host cell of claim 207, wherein said antigen binding molecule produced by
said host cell exhibits increased Fc receptor binding affinity as a result of
said modification. 213. The host cell of claim 207, wherein said antigen
binding molecule produced by said host cell exhibits increased effector
function as a result of said modifigagon. 214. A host cell according to
claim 208, wherein said fusion polypeptide comprises the catalytic
domain of 0(1,4)-N-acetylglucosaminyltransferase Ill. -119- 215. A host
cell according to claim 208, wherein said fusion polypeptide further

pris, callza on ain of a heter Golgi resident
ClQ%pep démg E t{accftgglrr?m?’o cfﬁeﬁ?%nﬂi g\%ﬁlé?ém s% q&agefbl
IbualmgmmieduimhmgthteHocﬁmanmﬂadmdaﬁmbmmm 1. 217. A
host cell according to claim 215, wherein said Golgi localization domain is
the localization domain of (3(1,2)-N-acetylglucosaminyltransferase |. 218.

Aost deil astemiivig i eaivkealls sadeeigis saidaBol§boodizsitoriddnain
'%e sd9cizRtgpAeman LAl TAkNArSHglcoRRAMIO YIRS aSadH.

. A host cell according to claim 215, wherein said Golgi‘localization
d@ﬁﬁhﬂ?@tﬁ@f@d&ﬂﬁﬁt&)ﬁ@é@ﬁ&n of mannosidase I. 220. A host cell

according to claim 215, wherein said Golgi localization domain is the
localization domain of al-6 core fucosyltransferase. 221. A host cell

atCording! BE8EH Badng melsr e aeridinade ¢l ddy rhreasnsrd Fe
inegeaced ke imedistad bt Qfeiaetbigbiatrhafiegell according to

claim 213, wherein said increased effector function is increased binding
to NK cells. 223. A host cell according to claim 213, wherein said
inereasedtheifenion ﬁiaﬁtﬁﬁgrtﬂslkwﬂeasﬁdr&i@img thaimacHhelgasin?@4d A
host chell a COI’dI Ialm 13 w ereln said increased effector function

|sll}ﬂ(élrease&g8i%a§m§?o ym%)sre[% o[aib (e nilé)ar cells. -120-

193. An antigen binding molecule according to clamm 189, wheremn said
modified oligosaccharides have an increased proportion of bisected,
nonfucosylated oligosaccharides in the ¥Fc region of said antigen binding

molecule.

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

bisected, nonfucosylated oligosaccharides are hybrid.

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

bisected, nonfucosylated oligosaccharides are complex.

196. Ax antigen binding molecule according to claim 189, wheren at least
20% of the oligosacchardies in the Fc region of said polypeptide are bisected,
nonfucosylated.

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

nonfucosylated.



225. A host cell according to claim 213, wherein said increased effector
function is increased binding to monocytes. 226. A host cell according to
claim 213, wherein said increased effector 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, wherein said Fc receptor is Fey activating
receptor. 230. A host cell according to claim 212, wherein said Fc receptor
is FcyRIIIA receptor. 231. A host cell acpording to cl ig 5&7 wherein said

hbdt celfR EgFO RIDFIRE BRIRCEE P NERE HQIFEE PR least

nmyelosnamealli goEhdasdaoustaPyelgnta 6€lkati PEiRpeptide RERHeaell
or %ngrisf{lr%m cell. 232. The host cell of claim 207, further comprising at
EESRIE ﬁgfected polynucleotide encoding a polypeptide according to
any of claims 28 and 35-41, and wherein said nucleic acid comprises a

seguience encoding.a 1egion ivalent .to the Ee region of a human
efenoATBUTEC SO IS LS ASSUETR S 7 et LT B oL bne
nideicfabiciodizoseinbardpoiyibplidedgaving said polypeptide are bisected,
(%(;I”ﬁ?- - _g&t&/lgIucosaminyltranSferase [l activity is operably linked to a
constlt%!%\léve promoter element. -121- 234. The host cell of claim 233,
wherein said polypeptide having 0(1,4)-N- acetylglucosaminyltransferase

"b@&tivimEﬁ%@%&&ﬁg&%@ﬁﬁﬂ@;@ﬂmé&ﬁd@m9&%&;5%13 of
according to claim 189, wherein at Teast 50% of the oligosaccharides in
tHE RS oY B dhsi sauies BByl Aﬁﬁ&ﬁﬂ@éﬁr&mﬂﬁ@mﬁ@% GRS RS to

claterdi@Yaheieiestiieast 00t thelalaosacehipridas incihe Hadegion
are bisected, 237. An antiﬁen binding molecule accaording to claim 189,

whereinBIU5ZCEGHS SptheelIRfodaiR NaRdESIAThd P édisiigra under
biseEtgidng 3BoMnatiinaphintingranieriieaceotding todhadixnii8diizen

whergin at leas _
gmd?ng molecule; and

b) recovering said antigen binding molecule.

201, The method of claim 200, wherein said antigen binding molecule is an

antibody.

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

molecule is humanized.

203. A pharmaceutical composition comprising the antigen binding molecule

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

204.  Thepharmaceutical composition of claim 203, wherein said composition

further comprises a pharmaceutically acceptable carrier.

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

further comprises an adjuvant.



80% of the oligosaccharides in the Fe region are bisected. 239. An
antigen binding molecule according to claim 189, wherein at least 90% of
the oligosaccharides in the Fe region are bisected. 240. An antigen
binding molecule according to claim 189, wherein at least 50% of the
oligosaccharides in the Fe region are nonfucosylated. 241. An antigen
binding molecule according to claipy 489, wherein at least 60% of the
oligosaccharides in the Fc region are nonfucosylated. 242. An antigen
binding molecule according to claim 189, wherein at least 70% of the
oltg6sackmasiesdfittbetihe ddgiornianecanbli essylatiidicpfdiohr@aniigsny
binding molecule according to.claim 189, wherein at least 75% of the
o o e e SO BB S Pt
aofenginfclencialt20E; whctemasaichifisdroesdd thdeoéll lymphoma. -122-
245. An isolated polynucleotide comprising at least one complementarity
determining region of the marine B-Lyl antibody, or a variant or truncated
ok . thevdorconiiangmeeteib dseipecspecifigstyode terniiirayid sitods for

S I | : | .
R B e o el i an
pEIAVE eBHE el cirdinedidyclien dligosaebleadidesdiel bendsieregintags) 2
q S el ¢ g L

R S g a2 Sy At e i
claiding selrsale Arcadingdmiy opslsimiddidd’encodes an antigen

binding molecule. 248. An isolated polynucleotide comprising at least

three complementarity determining regions_ of the murine B-Lyl antibody,
o VBriantds %h?f?éfﬁlmm@?ha?é%?w&im%mﬁ@g B(1.4)-N-
speeifigiycdeiainiiniagfesduebdatvaach Oofustid dhigegaiaplementarity

determining regions, wherein said isolated polynucleotide encodes a
fusion polypeptide. 249. An isolated polynucleotide according to claim
2485wh i haaick cofeplemziitawhedet enidi ninipee gimdinganypsisdeds least
orl%l%eo L}ernce selected from the group consisting of : SEQ ID NO:5, SEQ
ID :6"and SEQ ID NO:7;

210, Thehost cell of claim 207, wherein said antigen binding molecule is an

antibody fragment.

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

comprises a region equivalent to the Fc région of a lnuman IgG.

212.  The host cell of claim 207, wherein said antigen binding molecule
produced by said host cell exhibits increased Fc receptor binding affinity as a

result of said modification.

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

comprises the catalytic domain of B(1,4)-N-acetylglucosaminyliransferase III.



and at least one sequence selected from the group consisting of: SEQ ID
NO:21, SEQ ID NO:22, and SEQ ID NO:23; and SEQ ID NO:24, or
variants or truncated forms of said sequences that contain at least the
specificity-determining residues for each of said complementarity
determining regions. 250. An isolated polypeptide encoded by the isolated
polynucleotides of any of claims 24%:249. 251. An antigen binding
molecule comprising at least one complementarity determining region of
the murine B-Lyl antibody, or a variant or truncated form thereof
containing at lest the specificity-determining residues for said -123-
complementarity determining region, and further comprising a sequence
ke iR 26 REFBRERA LI e PSR P dGRR D RRRRGP e
nrelecHieRsaessingtolgtiaina Rt shria Hinssid hartigepduntilg relkewle
comprises at least three complementarity determining regions of the
rRORRENSYS| antibody, or variants or truncated forms thereof containing at
least the specificity-determining residues for each of said

complementarity, determining regions,, 253. An antigen hindi cule
a% ‘rdiﬁqge%ad%%}rﬂ %??W %gincgs% 25%;‘;%@1 eliﬁd#ilg mgé’?ééﬁ%%%%b”ﬁses
thizmaiiab e égiaiivaiandentdin dy tigihhosidasally chain. 254. An antigen
binding molecule according to claim 252, wherein said antigen binding
molecule is a chimeric or humanized, antibody. 255. An engineered Type

|1 2417ti-CHADdmiboascordinzgtincleim el ADGeres saitbSemaif logriization
! g EhauLEHR FaAkRA &H%%Eﬁéiﬂﬂgé’e%ﬁ MisaaRoRIasisRfsdarget
cells. 256. An engineered Type Il anti-CD20 antibody according to claim
255, wherein said antibody has been engineered to have an altered
paitern of giycesy ationdm e FaA80191s, 2pHerAin QRIINGSIE8ddiReation
anti-CD20 antibody according to claim 256, wherein said altere
gljRBainatitn lcalizmire dempnAER rduhEs P el MRtk B erase IL
oligosaccharides. 258. An engineered Type Il anti-CD20 antibody
a%%%rdmg %s%l%lel %gc%rding to claim 215, wherein said Golgi localization

domain is the localization domain of mannosidase 1.

220. A host cell according o claim 215, wherein said Golgl localization

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

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

function is increased Fe-mediated cellular cytotoxicity.

222, A host cell according to claim 213, wherein said increased efisctor

fanction is increased binding to NK cells.

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

function is increased binding to macrophages.

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

function is increased binding to polymorphonuclear cells.



wherein said altered glycosylation is a decrease in the amount of fucose
residues. -124- 259. An engineered Type Il anti-CD20 antibody according
to claim 255, wherein said antibody has been engineered to have an
altered amino acid sequence in the Fe region. 1/36 SEQUENCE
LISTING <110> GlycArt Biotechnology AG Umana, Pablo Bruenker,
Peter Suter, Tobias Puentener, Urggla Moessner, Ekkehard Ferrara,
Claudia <120> Antigen Binding Molecules with Increased Fc Receptor
Binding Affinity and Effector Function <130> 1975.029PC01 <160> 78
<1§Z£)> Pﬁtﬁﬂéﬂbmrsiﬁar&ﬁg 21 221 1xH2din<sl@nbfedsed 2 fsatbus
<400> 1 GI eu Val Pro Gly Ala Ser Val Lys lle Ser Cys
Ly (fl%nllﬁlf < é@%t’?ﬁlﬂg & Ser Tyr Ser Trp Net Asn Trp Val
Lys Leu 20 25 30 Arg Pro Gly GIn Gly Leu Glu Trp lle GIy Arg lle Phe Pro

iy Asp 35,40 45 Gly A T ASR T A0 ULk S EPS bis Ghekte e

Tunction is increased direct signaling inducing apoptosis.

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

fimction 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, wherein said Fc receptor is Fey

activating receptor.

230. Ahostcell according to claim 212, wherein said Fc receptor is FeyRIIIA

receptor.

231.  Ahostcell according to claim 207, wherein said host cell is a CHO cell, a
BHK cell, a NSO cell, a SP2/0 cell, a YO myeloma celi, 2 P3X63 mouse
myeloma cell, 2 PER cell, a PER.C6 cell or a hybridoma cell.

232.  The host cell of claim 207, further comprising at least one transfected
polynucieotide encoding a polypeptide according to any of claims 28 and 35-41,
and wherein said nucleic acid comprises a sequence encoding a region equivalent

to the Fe region of a human immunoglobulin.

233. Thehost cell of claim 207, wherein said at least one nucleic acid encoding
2 polypeptide having B(1,4)-N-acetylglucosaminyltransferase [II activity is

operably linked to a constitutive promoter element.



Ala Asp Lys Ser Ser Asn Thr Ala Tyr Met'Gin Leu Thr Ser Leu Thr 65 70
75 80 Ser Val Asp Ser Ala Val Tyr Leu Cys Ala Arg Asn. Val Phe Asp Gly
859095 Tyr Trp Leu Val Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala
100 105 110 <210> 2 <211> 336 <212> DNA <213> Mus sp. <400> 2
ggacctgaac tggtgaagcc tggggcctca gtgaagattt cctgcaaagc ttctggctac 60
2136 gcattcagtt actcttggat gaactggglg aaactgaggc ctggacaggg tcttgagtgg
120 attggacgga tttttcctgg agatggggat actgactaca atgggaaatt caagggcaag
180 gccacactga ctgctgacaa atcctccaac acagactaca tgcaactcac

cdféctgdte B4st dellgifghanh dﬂ@g@lﬁ&ﬂ%&ﬁﬁﬁ@@ﬁ@dﬁ?&ﬂg%gﬁ?-
ctagttagit 300 tac cC a ctct ggtcactgtc tctgca <210>
P e R 5 SR Thr Leu iy
Thr Ser Ala Ser lle Ser Cys Arg Ser Ser 15 10 15 Lys Ser Leu Leu His

S sn Gly lle The Ty Leu Tyr Trp Tyr Leu 20 25 3 inLys.Prg Gly GIn
S o b Ler oy el dedl Ot W AR Ry
Vi Brof MupolipgRttb Bide Serti8er Gheera@piftwteB0 55 60 Asp Phe Thr
Leu Arg lle Ser Arg Val Gin Ala G1u Asp Val Gly Val

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

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

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

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

238. An antigen binding molecule according 1o claim 189, wherein at least

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

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

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

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

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

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

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

242, An antigen 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. A method according to claim 206, wherein said disorder is a B cell

Iymphoma.



65 70 75 80 Tyr Tyr Cys Ala GIn Asn Len Glu Leu Pro Tyr Thr Phe Gly
Gly Gly 8590 95 Thr Lys Leu Glu lle Lys Arg 100 <210> 4 <211> 309
<212> DNA c213> Mus sp. <400> 4 aatccagtca ctcttggaac atcagcttcc
atctcctgca ggtctagtaa gagtctccta 60 catagtaatg gcatcactta tttgtattgg
tatctgcaga agccaggcca gtctcctcag 120 ctcctgattt atcagatgtc caaccttgtc
tcaggagtcc cagacaggtt cagtagcagt2ZB0 gggtcaggaa ctgatttcac actgagaatc
agcagagtgg aggctgagga tgtgggtgtt 240 3/36 tattactgtg ctcaaaatct
agaacttccg tacacgttcg gaggggggac caagctggaa 300 ataaaacgg 309
0> B\a2galstad palyracldis eq@iBrisivpsitieast 4A0G>Brrpdtotggariyaac

IRt é§&&aﬂi§e ﬁ&&é@a‘%@ ﬁ%%%&%%%&mﬁf‘&%ﬁ&%@&%&at
tcagttac 18" <210> 7 <211> 30 <212> DN .

thereof containing at least the specificity-determining residues for said
complementarity determining region, wherein said isolated polﬂfnucieotide

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 ATL B-Lyl CDR SEQUENCES].

247.  Anisolated polynucleoiide according to claim 245, wherein said isolated

polynucleotide encodes an antigen binding molecule.

248.  An isolated polynucleotide comprising at Ieast three complementarity
determining regions of the murine B-Ly1 antibody, or variants or truncated forms
thereof containing at least the specificity-determining residues for each of said
three complementarity determining regions, wherein said isolated polymucieotide

encodes a fusion polypepiide.

249.  An 1solated polynucleotide according to claim 248, wherein said
complernentarity determining regions comprise at least one sequence selected
from the group consisting of : SEQ ID NO:5, SEQ ID NO:6 and SEQ ID NO:7;
and at least one sequence selected from the group consisting of: SEQ ID NO:21,
SEQ ID NO:22, and SEQ ID NO:23; and SEQ ID NO:24, or variants or trimeated
forms of said sequences that contain at least the specificity-determining residues

for each of said complementarity determining regions.

250. Anisolated polypeptidé encoded by the isolated polynucleotides of any of
claims 245-249.

251, Amn antigen binding molecule comprising at least one complementarity
determining region of the murine B-Ly1 antibody, or a variant or truncated form

thereof containing at lest the specificity-determining residues for said



<213> Mus sp. <400> 7 ggctacgcat tcagttactc ttggatgaac 30 <210> 8
<211> 48 <212> DNA <213> Mus sp. <400> 8 aggtctagta agagtctcct
acatagtaat ggcatcactt atttgtat 48 <210> 9 <211> 21 <212> DNA <213>
Mus sp. <400> 9 cagatgtcca accttgtctc a 21 <210> 10 <211> 27 <212>
DNA <213> Mus sp. <400>-10 gctcaaaatc tagaacttcc gtacacg 27 <210>
.11 <211> 1407 4/36 <212> DNA; 213> Artificial Sequence <220> <223>
Mouse-human chimeric cDNA <400> 11 atgggttgga gcctcatctt gctcttcctt
gtcgctgttg ctacgcgtgt cctgtccgag 60 gtcaagctgc agcagtctgg acctgaactg
gienigaelggoghnicagiipgacgticeniXurigeaaageitiviggsiqegeatiangdac

1999198, 3RI998'58R Agigagocct 180

252,  An antigen binding molecule according to claim 251, wherein said
antigen binding molecule comprises at least three complementarity determining
regions of the murine B-Lyl antibody, or variants or truncated forms thereof
containing at least the specificity-determining residues for each of said

complementarity determining regions.

253,  An antigen binding molecule according to claim 252, wherein said
antigen binding molecule comprises the variable region of an antibody light or

heavy chain.

254,  An antigen binding molecule according to claim 252, wherein said

antigen binding molecule 1s 2 chimeric or humanized, antibody.

255.  Anengineered Type II anti-CD20 antibody having increased ADCC as 2
result of said engineering without substantial loss of ability to induce apoptosis of

target cells.

256. An engineered Type I anti-CD20 antibody according to claim 2585,
wherein said antibody has been engineered to have an altered pattern of

glycosylation in the Fc region.

257.  An engineered Type II anti-CD20 antibody according to claim 256,
wherein said altered glycosylation is an increase in the amount of bisected

complex oligosaccharides.

258. An engineered Type I anti-CD20 antibody according to claim 256,

wherein satd altered glycosylation is a decrease in the amount of fucose residues,



ggacagggtc ttgagtggat tggacggatt tttcctggag atggggatac tgactacaat 240
gggaaattca agggcaaggc cacactgact getgacaaat cctccaacac agectacatg
300 caactcacca gcctgacctc tgtggactct gcggtctatt tatgtgcaag aaatgttttt 360
gatggttact ggttagttta ctggggccaa gggactctgg tcactgtctc tgcagctagc 420
accaagggcc catcggtctt cccecctggca ccctectcca agagcacctc tgggggcaca 480
gcggccctgg getgectggt caaggactd@4tccccgaac cggtgacggt gtcgtggaac 540
tcaggcgccc tgaccagcegg cgtgcacacc ttcccggctg tecctacagtc ctcaggactc 600
tactccctca gcagegtggt gaccgtgcecc tccagcagct tgggcaccca gacctacatc 660

{§@aactfigenateenad gtvpeal camb 852 aag@iﬂggacacagahag(tag:ﬂagncmaatct
WROIEIGARAARMEHARAC AL A TPHERC A ARG

gggaccgtca 780 gtcttcctct tccccCcaaa acccaaggac accctcatga ctcccgaac
: ﬁé‘icﬁﬁ’zﬁ? ’&%‘?ﬁcgtgg tggtggacgt gagccacgaa gaccctgagg

tcaagttcaa ctggtacgtg 900 gacggcgtgg aggtgcataa tgccaagaca
aagccgcggg aggagcagta caacagcacg 960 taccgtgtgg tcagcgtcct
caccgtcctg caccaggact ggctgaatgg caaggagtac 1020 aagtgcaagg
tctccaacaa agccctccca geccccatcg agaaaaccat ctccaaagec 1080
aaagggcagc cccgagaacc acaggtgtac accctgcccc catcccggga tgagcetgacc
1140 aagaaccagg tcagcctgac ctgcctggtc aaaggcttct atcccagcga
catcgccgtg 1200 gagtgggaga gcaatgggca gccggagaac aactacaaga
ccacgcctcc cgtgctggac 1260 tccgacggct ccttettect ctacagcaag ctcaccgtgg
acaagagcag gtggcagcag 1320 gggaacgtct tctcatgctc cgtgatgcat
gaggctctgc acaaccacta cacgcagaag 1380 agcctctccc tgtctccggg taaatga
1407 <210> 12 <211> 720 <212> DNA <213> Artificial Sequence 5/36
<220> <223> Mouse-human chimeric cDNA <400> 12 atggattttc
aggtgcagat tatcagcttc ctgctaatca gtgcttcagt cataatgtcc 60 agaggagaca
ttgtgctcac ccaaactaca aatccagtca ctcttggaac atcagattcc 120 atctcctgca
ggtctagtaa gagtctccta catagtaatg gcatcactta tttgtattgg 180



tatctgcaga agccaggcca gtctcctcag ctcctgattt atcagatgtc caaccttgtc 240
tcaggagtcc cagacaggtt cagtagcagt gggtcaggaa ctgatttcac actgagaatc 300
agcagagtgg aggctgagga tgtgggtgtt tattactgtg ctcaaaatct agaacttccg 360
tacacgttcg gaggggggac caagctgga]1 %taaaacgta cggtggctgc accatctgtc 420
ttcatcttcc cgccatctaa tgagcagttg aaa:fctggaa ctgcctctgt tgtgtgectg 480
ctgaataact tctatcccag agaggegaancgtacagtaga aggtggataa cgccctccaa 540
tcgggtaact cecaggagag tgtcacagag caggacagca aggacagcac ctacagcctc
<11°’60@1&ﬁb'é% ag ERRREGERGAF caaagcagac tacgagaaac acaaagtcta
- cg@g‘;\f‘gﬁqagégr %@tgltcacccatc agggcctgag ctcgeccgtc acaaagagct
tcaagagqog-agagtgttag 720 <210> 13 <211> 468 <212> PRT <213>
ArtHiciat Sequehigeri€220> <223> Mouse-human chimeric polypeptide
<4Bs= 3K ESEPAiSer Leu lle Leu Leu Phe Leu Val Ala Val Ala Thr
Arg T8 10 15 ¥4t eu Ser Glu Val Lys Leu GIn GIn Ser Gly Pro Glu Leu
<120 Vahhys520 25r3QnEradtdyAldsSerYakhysHeSerL s dafs AMasSedaly Tyr
AlaaPhien:185% 4045 Seriyr SerckripMet Asn Trp Val Lys Leu Arg Pro Gly
GIn GI;/ Leu 50 5560 Glu Trp lle Gly Arg lle Phe Pro Gly Asp Gly Asp
D 1Y 7sp‘ qurpﬁ% 65 70 75 80 Giy Lys Phe Lys Gly Lys Ala Thr Leu Thr
<160AlazAsp Lys Ser Ser Asn 85 90 95 6/36 Thr Ala Tyr Met GIn Leu Thr Ser
Leu Thr Ser Val Asp Ser Ala Val 100 105 110 Tyr Leu Cys Ala Arg Asn
<170x/aPPHERSD GKFTSA Fro‘Leu Val Tyr Trp
<210> 1
<211l> 112

<212> PRT
«213> Mus sp.

<4Q0> 1

Gly Pro Glu Leu Val Lys Pro Gly Ala Ser Val Lys Ile Ser Cys Lys
1 5 10 15

Ala Ser Gly Tyr Ala Phe Ser Tyr Ser Trp Met Asn Trp Val Lys Leu
20 25 30

Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Arg Ile Phe Pro Gly Asp
35 40 45

Gly Asp Thr Asp Tyr Asn Gly Lys FPhe Lys @ly Lys Ala Thr Leu Thr
50 55 60

. Ala Asp Lys Ser Ser Asn Thr Ala Tyr Met Glm Leu Thr Ser Leu Thr
65 70 75 80

Ser Val Asp Ser Ala Val Tyr Leu Cys Ala Arg Asn Val Phe asp Gly
85 o0 95

Tyr Trp Leu Val Tyr Trp Gly Gln Gly Thr Leu Val Thr val Ser Ala
1¢0 165 110

<210> 2
<311ls 336
<212Z2> DHA
<213> Mus sp.

<&00> 2
ggacctgaac tggtgaagoe tggggectea gtgaagattt ceotgeaaage ttetggetac 60



115120 125 Gly GIn Gly Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly
Pro 130 135 140 Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
Gly Gly Thr 145 150 155 160 Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
Phe Pro Glu Pro Val Thr 165 170 175 Val Ser Trp Asn Ser Gly Ala Leu
Thr Ser Gly Val His Thr Phe Pro 1867185 190 Ala Val Leu GIn Ser Ser
Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 195 200 205 Val Pro Ser Ser
geatSerdteusGly thiye&ngthechgslle GyscAgagYal AsRa2bdd1b220adlis5d yS 120
Pro Ser Asn Thr Lys Val Asp Lys Lys Ala Glu Pro Lys Ser 225 230 235
AE IRy S AED TYETRPERESPAR CJS ISREPIP CYPRIORRY TS EHFERY Lol 8
gocaddbrde(-2ga-fabe Sl BroSer Malbhe L Phe BIo P10 Lyslralys Asp,,
Thr Leu 260 265 270 Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
LCtIpgR Val SSeFI2 Y52 80r 28 B i GlaaABpoRrd Gheatabtys PreIASHtErp Tya0o
p Val Glu 290 295 300 Val His Asn Ala Lys Thr Lys Pro Arg
Fact u('%%ina((%l n %@%tﬁgngg%eﬁaf%?tgo 376315 320 Tyr Arg Val Val Her Val
Leu Thr Val Leu His GIn Asp Trp Leu Asn 325 330 335 7/36 Sly Lys Glu
<2107yri ys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 340 345 350 lle Glu

:;ig’gysp ﬁ]r lle Ser Lys Ala Lys Sly GIn Pro Arg Glu Pro Gin 355 360 365

<213> Mus sp.

336

<400> 3
Asn Pro Val Thr Leu Gly Thr Ser Ala Ser Ile Ser Cys Arg Ser Ser
1 5 10 ’ 15

Lys Ser Leu Leu His Ser Asn Gly Ile Thr Tyr Leu Tyr Trp Tvr Leu
© 20 25 30

Gln Lys Pro @ly Gln Ser Pro Gin Leu Leu Ile Tyr Gln Met Ser Asn
. 38 40 45

Leu Val Ser Gly Val Pro Asp Arg Phe Ser Ser Ser Gly Ser Gly Thr
50 55 &0 :

Asp Phe Thr Leu Arg Ile S8er Arg Val Glu Ala Glu Asp Val Gly val
65 70 75 80

Tyr Tyr Cys Ala Gln Asn Leu Glu Leu Pro Tyr Thr Phe Gly Gly CGly
85 90 95

Thr Lys Leu @lu Ile Lys Arg
160

<210> 4

<211l> 309
<212> DNA
<213> Mus sp.

<400> 4
aatccagbtecs ctecttggasac atcagcttcoe atctectgea ggteotagtaa gagtctocta 60

catagtaatg geatcactta ttigtattgyg tatectyeagsa agcocaggooa gtctcocteag 120
cteotgattt atcagatgte caaccttgtco tocaggagtec cagacaggtt cagtagcagt l80

gggtcaggaa ctgatttcac actgagaatc agcagagtgg agactgagga tgtgggtgtt 240



Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn Val 370

375380 Ser Leu Thr Cys Leu Val Lys Sly Phe Tyr Pro Ser Asp lle Ala Val

385 390 395 400 Glu Trp Glu Ser Asn Sly GIn Pro Glu Asn Asn Tyr Lys

Thr Thr Pro 405 410 415 Pro Val Leu Asp Ser Asp Sly Ser Phe Phe Leu

Tyr Ser Lys Leu Thr 420 425 430 \q’/ngsp Lys Her Arg Trp GIn GIn Sly

I Y, 4 IS Gin Al His As

o e e o ot Sor Fon 250 & J60- ey Fro Sy T3 aes ™
ataaa@dfd> 14 <211> 239 <212> PRT <213> Artificial Sequence <220> 303

<223> Mouse-human chimeric polypeptide <400> 14 Met Asp Phe GIn
<«21oYalGin lle lle Ser Phe Leu Len lle Ser Ala Ser 15 10 15 Val lle Met Ser
<211ArgasSly Asp lle Val Leu Thr GIn Thr Thr Asn Pro 20 25 30 Val Thr Leu Sly
<212¥hri®ar Ala Ser lle Ser Cys Arg Ser Ser Lys Ser 35 40 45 Leu Leu His
<2135eMA88ly Ile Thr Tyr Leu Tyr Trp Tyr Leu GIn Lys 50 55 60 8/36 Pro
«2002lyGIn Ser Pro GIn Leu Leu lle Tyr Gin Met Ser Asn Leu Val 65 70 75 80

tactcttgga tgaac 15

«210> &
<211> 18
212> DEA
«213> Mus sp.

<400> &
ggctacgealt tcaghttac 18

<210 7

211> 30
<212> DNA
<213> Mus sp.

<400> 7
ggctacgoat teagttactc ttggatgaac 30

«210> 8
<211l> 48
<212> DNA
<213> Mus sp.

<400> B8
aggtctagta agagtotect acatagtaat ggeatcactt atttghtat 48

«<210> 9
«21l> 21
<212> DHA
<213> Mus sp.

<400> 9
cagatgteoca accttgicte a 21

<210> 10
<21li> 27
<=212> DNA
<213> Mus sp.

<400> 10
gcteaaaate tagazcttec gtacacg 27

<21és> 11
<211l> 1407



Ser Gly Val Pro Asp Arg Phe Ser Ser Ser Gly Ser Gly Thr Asp Phe 85 90
95 Thr Leu Arg lle Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr 100
105 110 Cys Ala GIn Asn Leu Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr
Lys 115120 125 Leu Glu lle Lys @r Thr Val Ala Ala Pro Ser Val Phe lle

Phe Pro 130 135 140 Pro Ser Asp

u Gin Leu Lys Ser Gly Thr Ala Ser

<z12Valpyal Cys Leu 145 150 155 160 Leu Asn Asn Phe Tyr Pro Arg Glu Ala
<213byaVal G drpkysevat Asp 165 170 175 Asn Ala Leu GIn Ser Gly Asn
Ser Gin Glu Ser Val Thr Glu GIn Asp 180 185 190 Ser Lys Asp Ser Thr

220
2 Tyrserdeu.Ser serThr Le
Glu Lys His Lys Val Tyr Ala

meric .

hr Leu Ser Lys 195 200 205 Ala Asp Tyr
ys Glu Val Thr His GIn 210 215 220 Gly Leu
<4008erSer Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 225 230 235

atogeoepys PSSt PO PRT KPISEEMPS SRCSAHIGS P5EBCSERe Trp 60

tgcaaagett
ggacagggtc
gggaaattca
caactcacea
gatggttact
BCCaagggec
goggeoctgg
tecaggogeee
tacteocteoa
tgeaacgtga
tgtgacaaaa
gtctteootet
acaégcgtgg
gacggégtgg
tacegtgtag
aagtgcaagg
aaagggcage
aagaaccagg
gagtgggaga
toeecgacgget
gggaacgtcet
agaetotoece
<210>
<211>

<212>
<213

12
720
DNA

greaMBLESN AR 5ed 0% 405845 O sadgsc B

ctggetacyge atteoagttac tcttggatga

ttgagtggat
agggcaagygc
gectgacete
ggttagttta
catecggtett
gotgectggt
tgaccagogg
geagegtggt
atcacaagecc
ctcacacatg
teocoocaana
tggtggacgt
aggtgcataa
tcagegtect
tctocaacaa
coogagaace
toageetgac
geaatgggea
cettettect
tetecatgete

tgteoteccggy

tggacggatt
cacactgact
tgtggactct
ctggggeoea
coccotggea
caaggactac
cgtgcacace
gacegtgeeco
cagraacace
cccaccgtge
acocaaggac
gagccacgaa
tgccaagaca
caccogtecty
agoocteocea
acaggtgtac
ctgeoeotggte
goocggagaac

ctacagcaag

'cgtgatgcat

taaatga

Artificial Segquence

tttectagay
Qctgacaaat
geggteotatt
gggactctgy
ccetecteca
ttocdogaac
theoecggetg
tccageaget
saggtggaca
ccageaccty
acccteatgsa
gacectgagy
aagecgeggyg
cacecaggact
geecoeeatey
accetgeece
azaggottot
aactacaagsa
ctcacegtagg

gaggototge

RT. <2132

gggcecteay
actgggtgaa

atggggatac

cetocaacac
tatgtgecaag
tcactgteote
agagcacctc
cggtgacggt
teetacagte
tgggcaccca
agaaagcaga

aactcctagg

tocteceggac

tcéagttcaa
aggagcagta
ggctgaatgy
agaaaaccat
catcccgdga
atcccageyga
ccacgectee
acaagagoag

acaaccacta

5,80, 9138
actgaggect
tgactacaat
agcctacatyg
aaatgteottit
tgcagetage
tgggggcaca
gtegtggaac

ctcaggactce

gacctacate

goccaaatch
gggaccgtca
coctgaggte
ctggtacygty
caacageacy
caaggagtac
ctcoaaagoc
tgagctgace
catcgoeghtg
cgbgectggac
gtyggeageag

cacgcagaayg

120

180

240

300

3860

420

480

540

6500

660

720

780

B40O

200

260

1020

1680

1140

1200

1260

1320

1380

1407



<400> 16 Gly Tyr Ala Phe Ser Tyr 15 <210> 17 <211> 10 <212> PRT
<213> Mus sp. <400> 17 Gly Tyr Ala Phe Ser Tyr Ser Trp Met Asn 15
10 <210> 18 <211> 16 <212> PRT <213> Mus sp. <400> 18 Arg Ser

Ser Lys Ser Leu Leu His Ser Asn
<210> 19 <211>7 <212> PRT <
<«220Asn Leu Val Ser 15 <210> 20 <211>9 <212> PRT <213> Mus sp.

glily lle Thr Tyr Leu Tyr 1510 15
§> Mus sp. <400> 19 Gin Met Ser

<223x400Bu=201Alta b5 larAsariau-Gita Leu Pro Tyr Thr 15 <210> 21

<400> 12
atggatttte

agaggagaca
atctectgea
tatctgeagsa
tcaggagteo
-agcagagtygy
tacacgtteg
tteatcttce
ctgaataact
Logggtaact
agocagcacce
gtcacceate
<210>
<21llx>

<212
<213>

iz
468
PRT

<Z20>
<223>
<400> 12

Met Gly Trp
1

val Leu Ser

Ala
35

bro Gly

Ser Ser

Ty
50

Glu
&5

Trp Ile

Gly Lys Phe

aggtgcagat
ttgtgeteac
ggtctagtaa
agceaggoca
cagacaggtt
aggctgagga
gaggggggac
cgeeatetga
teotateecag
cccaggagag
tgacgetgag

agggcectgag

Mouse-human chimeric

Ser Leu

Glu
20

Val

Ser Val

Trp

Gly
70

Lys Gly

85

Ile Lieu

Lyas Leu

ys Ile

Agn Trp

Ile Phe

Lys Ala

tatcagette
ccaaactaca
gagtotcoeota
gteteetoay
cagtagcagt
tgtgagtgtt
caagctggaa
tgagcagttg
agaggocaaa
tgteacagag
caaagcagac

ctegooegto

Artificial Seguence

Leu

Gln

Ser
40

val
55

Pro

Thx

ctgetaatea
aaktccagtea
catagtaaty
ctoctgattt
gggtoaggaa
tattactgtg
ataaaacgta
aaatctggaa
gtacagtgga
caggacagca
tacgagasac

acaaagagel

pelypeptide

Phe Leu Val

10

Gln
25

Ser Gly

Cys Lys ARla

Lys Leu Arg

Gly Asp Gly

75

Thr
90

Leu Ala

gtgettoagt
ctetitggaac
gcatcactta
atcagatgte
ctbgattteac
ctcaaaatet
cggtggetge
ctgectotgt
aggtggataa
aggacageac
acaaagtcta

teaacagggyg

Ala val

Pro
30

Ser
45

Pro
&0

Asp Thr

Asp Lys

Alz Thr

Gilu Leu val

Gly Tyr &la

Giy @in Gly

Asp Tyr

Ser Ser

cataatgtee
atcagettec
tttgtattgg
caacctigteo
actgagaatc
agaacttceg
accatctgte
tgtgtgootg
cgoccteraz
ctacagectc
cgectgegaa

agagtgttag

Arg
15

Lys

Phe

Leu

Asn

80

Asn
St

60

120

1BO

240

300

360

420

480

540

600

560

720



<211> 5T <212> DNA <213> Mus sp. <400> 21 cggatttttc ctggagatgg
ggatactgac tacaatggga aattcaaggg c 51 <210> 22 10!36 <211> 24
<212> DNA <213> Mus sp. <400> 22 tttcctggag atggggatac tgac 24
<210> 23 <211> 30 <212>DNA < %3> Mus sp. <400> 23 cggatttttc
ctggagatgg ggatactgac 30 <210> 24'<211> 30 <212> DNA <213> Mus
sp. <400> 24 aatgtctttg atggttactg gttagtttac 30 <210> 25 <211> 17
<212> PRT <213> Mus sp. <400> 25 Arg lle Phe Pro Gly Asp Gly Asp

- Thr @Hrﬁ@pir?g Ash Gy 1Tps Ples Iﬁ%&g Ti5 151 5V G |\p=p iig Ala Val

Tyr Le2u Cys Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp
© 115 120 125

@ly Gin @ly Thr Leu Val Thr val Ser Ala Ala Ser Thr Lys Gly Pro
130 135 14¢

Ser Val Phe Pro Leu Ala Pro Ber Ser Lys Ser Thr Ser Gly Gly Thr
145 150 155 160

Ala Ala Leu Gly Cys Leu Val Lys'Asp Tyr Phe Pro Glu Pro Val Thr
165 170 175

Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
- 1Bo iBs 150

Ala Val Leu @ln Ser Sex Gly Leu Tyr Ser Leu Ser Ser Val Vval Thr
125 266 205

Val Pro Ber Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn
210 215 220

His Lys Pro Ser Asn Thr Lys Vval Rsp Lys Lys Ala Glu Pre Lys Ser
225 230 238 240

Cys Asp Lys Thr #His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
245 250 25858

Gly dly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

260 265 270

Met Ile Ser Arg Thr Prc Glu Val Thr Cys Val Val Val Asp Val Ser
275 280 285

His Glu Asp Pre Glu Val Lys Phe Asn Trp Tyr Val Asp Gly val Glu
280 295 00

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
aos 310 318 320

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
325 320 335



<210> 26 <211>8 <212> PRT <213> Mus sp. <400> 26 Phe Pro Gly
Asp Gly Asp Thr Asp 15 <210> 27 <211> 10 <212> PRT <213> Mus
sp. <400> 27 Arg lle Phe Pro Gly Asp Gly Asp Thr Asp 15 10 11/36
<210> 28 <211> 10 <212>PRT < %3> Mus so. <400> 28 Asn Val Phe
Asp Gly Tyr Trp Leu Val Tyr 15 10 <210> 29 <211> 357 <212> DNA
<213> Artificial <220> <223> Mouse-human chimeric DNA <400> 29
cly 1Gaggigcast iggigcegicigoegcigan giinagaagecigggagiicagigaaggic 60
tcctgcaaggpcticcggata caccttcagé tattcttgga tgagetggétgcggeaggece 120
cctggacaag ggctcgagtg gataggacgg atctttcccg gcgatgggga tactgactac 180

Ile @lu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
355 360 365

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn @ln Val
370 375 380

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pzro Ser Asp Ile Ala Val
385 380 385 400

@lu Trp Glu SBer Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 415

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 430

'

Val Asp Lys SBer Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ber Val
435 440 445

Met His Glu Ala Leu His Aspn Hisg Tyr Thr Gln Lys Ser Leu Ssr Leu
450 455 460

Ser Pro Gly Lys

465

<210> 14
<211l> 238
<212> PRT

<213> Artificial Seguence

<220
<223> Mouse-human chimeric polyvpeptide

<400> 14

Met Asp Phe @ln Val Gln Ile Ile Ser Phe Leu Leu Ile Ser Ala Ser
1 & 10 18

Vval Ile Met Ser Rrg Gly Asp Ile Val Leu Thr Gln Thr Thr Asn Pro
20 25 30

Val Thr Leu Gly Thr Ser Ala Ser Ile Ser Cys Arg Ser Ser Lys Ser
35 40 45

Leu Leu His Ser Asn Gly Ile Thr Tyr Leu Tyr Trp Tyr Leu Gln Lys
50 55 &0



gcacagaaat tccaaggaag agtcacaatt accgccgaca aatccactag cacagcctat
240 atagagctga gcagcctgag atctgaggac acggcecgtgt attactgtgc aagaaatgtc
300 tttgatggtt actggcttgt ttactggggc cagggaaccc tggtcaccgt ctcctca 357
<210> 30 <211> 119 <212> PRT <§13> Artificial <220> <223>
Mouse-human chimeric polypept| <400> 30 GIn Val GIn Leu Val GIn
Ser Gly Ala Giu Val Lys Lys Pro Gly Ser 1510 15 Ser Val Lys Val Ser
Cys Lys Ala Ser Gly Tyr Thr Phe Ser Tyr Ser 20 25 30 Trp Met Ser Trp

Pro &lgl Ay &in Al PHorGle GGy EeyGlGaiTrpddes 3540 4B GRaArg lle

85 Phe Pro Gly Asp Bly Asp Thr Asp Tyr Aia GIn Lys Phe 50 55%60 12/36
Gin Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75

gser 80 Mot &lu hey Ieg Sekleu-Arg-SanGiuAsp Tt Alanvakdyrehyr Cys 85
90 95 Ala AggAsn Val Phe Asp GlgeTyr Trp Leu Val Tyr Bfp Gly Gin Gly
100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 31 <211> 357

Thr Jﬁlg?gDJMA ﬁlg;rgb‘ggic@i %%Q>Glu Asp Val Gly Val Tyr Tyr

100 108 110

Cys Ala Gln Asn Leu Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys
115 12¢ 125

Leu Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Tle Phe Pro
130 138 140

Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val val Cys Leu
145 . 150 155 160

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp
165 170 175

Asn Ala Leu Gln Ser Gly Asn Ser Gln @lu Ser Val Thr Glu Gln Asp
180 185 190

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
185 200 208

Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln
210 215 220

Gly Leu Ser Ser Pro Val Thr Lyes Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 15
<211l 5
<212Z> PRT
<213> Mus sp.

<4Q00> 15

Tyr Ser Trp Met Asn
1

<210> 16
<21l 6

<212> PRT
<213> Mus sp.



c223> Mouse-human chimeric DNA <400> 31 caggtgcaat tggtgcagtc
tggcgctgaa gttaagaagc ctgggagttc agtgaaggtc 60 tcctgcaagg cttccggata
cgccttcagc tattcttgga tgaactgggt gcggcaggcec 120 cctggacaag ggctcgagtg
gatgagacgg atctttcccg gcgatggggag}.?bctgactac 180 aatgggaaat
tcaagggcag agtcacaatt accgccgaca aatccactag cacagcctat 240
atggagctga gcagcctgag atctgaggac acggccgtgt attactgtgc aagaaatgtc 300
<400#ttgeftggtt actggcttgt ttactggggc cagggaaccc tggtcaccgt ctcctca 357 <210>
aly %ﬁﬁﬁ%lghiélge;%% PRT <213> Artificial <220> <223> Mouse-human
1 imeric polypeptide <400> 32 Gin Val Gin Leu Val Gin Ser Gly Ala Glu
Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val Ser Cys Lys Ala Ser
Gly Tyr Ala Phe Ser Tyr Ser 20 25 30 Trp Met Asn Trp Val Arg Gin Ala
:gigfr%@y Gin Gly Leu Glu Trp Met 35 40 45 Gly Arg lle Phe Pro Gly Asp
<2125l p Thr Asp Tyr Asn Gly Lys Phe 13/36 50 55 60 Lys Gly Arg Val Thr
<2133le wky Afa Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser
Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn
<£00%/af'Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly 100 105 110 Thr
aiy U Mal PRt Vel SeRSELA 5y met
i 5

Asn
10

<210>
<21l
<212>
<213

18

16

PRT
Mus . sp.
400> 18

Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly Ile Thr Tyr Leu Tyr
1 5 10 15

<210>
<2Li>
<212>
<213

<400

1

<210
<211
<212
<213

<400>

19

PRT
Mus sp.

18

Gln Met Ser Asn Lesu Val Ber

5

20

BRT
Mus sp.

20

Zla Gln Asn Leu Glu Leu Pro Tyr Thr

1

<210>
<211>
<212>
<213>

<400>

cggatttite ctggagatog ggatactgac tacaatggga aattcaaggg

210>

5

21

51

DNA
Mus sp.

21

22



<210> 33 <211> 366 <212> DNA <213>Artificial <220> <223>
Mouse-human chimeric DNA <400> 33 caggtgcaat tggtgcagtc tggcgctgaa
gttaagaagc ctgggagttc agtgaaggtc 60 tcctgcaagg cttccggata cgcecttcagce
tattcttgga tgaactgggt gcggcaggec J20. cetggacaag ggetcgagtg
gatgggacgg atctttcccg gcgatgggga tactgactac 180 aatgggaaat
<z11:iCamgggcag agtcacaatt accgccgaca aatccactag cacagcctat 240 _
<212:atggEigctga gcagectgag atctgaggac acggecgtgt atctgtgtge aagaaatgtc 300
<2133ttt otPactggcettgt ttactgggge cagggaacce tggtcaccgt ctectcaget 360
<2p08063cc 366 <210> 34 <211> 119 <212> PRT <213> Artificial <220>
trtectdddy MeusgRumagehimeric polypeptide <400> 34 Gin Val GIn Leu Val
GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 1510 15 Ser Val Lys Val
<21O;’Serszs Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser 20 25 30 14!36 Trp Met
<211,Asn3§|’rp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 35 40 45 Gly
<z12Argpie Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 50 55 60
<2124 y3i@y=sArg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75

<400§023
cggatttttc ctggagatgyg ggatactgac 30

<210> 24
<211i> 30
<212> DNA
<213> Mus sp.

<400> 24
aatgtetttyg atggttactyg gttagtttac 30

<210> 25
<211l 17
212> PRT
<213> Musg sp.

<400> 25

" Arg Ile Phe Prc Gly 2Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe Lys
1 5 i6 1B

Gly
«<210> 26
<21l 8

<212> PRT
<213> Mus sp.

<400> 26

Phe Prc Gly Asp Gly Asp Thr Asp
1 5

<210> 27
<21ll> 10
<212> PRT
<213> Mus sp.

<400> 27

Arg Tle Phe Pro Gly Asp Gly Asp Thr Asp
1 5 i0



Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Leu Cys 85 90
95 Ala Arg Asn Val Phe Asp G1y Tyr Trp Leu Val Tyr Trp Gly Gin Gly
100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 35 <211> 357
<212> DNA <213> Artificial <220T1/§(7223> Mouse-human chimeric DNA
<400> 35 caggtgcaat tggtgcagtc tggcgctgaa gttaagaagc ctggagcttc
agtgaaggtc 60 tcctgcaagg tctccggata cgcegttcagc tattcttgga tgaactgggt
gcggecaggece 120 cctggacaag ggctcgagtg gatgggacgg atctttcceg
:iiigcé_{%{gggga tactgactac 180 aatgggaaat tcaagggcag agtcacaatt
<212 4CCggegaca aatccactag cacagcectat 240 atggagctga gcagectgag
<213atctgaggac acggccegtgt attactgtgc aagaaatgtc 300 tttgatggtt actggcttgt
ttactggggc cagggaaccc tggtcaccgt ctcctca 357 <210> 36 <211> 119
<20022#%> PRT <213> Artificial <220> <223> Mouse-human chimeric
asn PRIYRERtIdE, gﬁl}p%gq,%lrhggl\%m Leu Val Gin Ser Gly Ala Glu Val Lys
1 LysProGly Ala 151015 Ser Valdys Val Ser Cys Lys Val Ser Gly Tyr
Ala Phe Ser Tyr Ser 15/36 20 25 30 Tro Met Asn Trp Val Arg GIn Ala Pro
Gly.GIn Gly Leu Glu Trp Met

<210>
<21i> 387
<212> DNA
<213> Artificial
<220
<223> Mouse-human chimeric DNA
<400> 23
caggtgeaat tggtgcagte togegetgaa gttaagaage ctgggaghbte agtgaaggtco &0
tectgeaagy cttecggata cacctteage tatbtottggs tgagetgggt goggcaggeco 120
cctggacaay ggctegagtg gatgggacgg atoettbtocog gogatggggs tactgactac 180
geacagaaat toczaggaag agtcacaatt acegecgaca aatceactag cacagectat 240
atggagetga gragoctgag abtcobtgaggac acggeogtgt attactogbge aagaamatghta 300
Lttgatggtt actggettgt ttactgggge cagggaacce tggtcaccegt ctectea 357
<210> 30
<21il> 118
<212> PRT
<213> Artificial
<Z220>
<223> Mouse-human chimeric polypeptide
<400> 30
Gln Val Gln Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Tyr Ser
20 25 30

Trp Met Ser
35

Trp Val Arg Gln Ala Pro Gly Gln
40

Gly Leu Giu Trp Me
45 .

Gly Arg Ile
50

Phe Pro Giy Asp
5%

Gly Agp Thr Asp Tyr Ala

€0

Gln Lys Phe



3540 45 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys
Phe 50 55 60 Lys Gly Arg Val Thr lie Thr Ala Asp Lys Ser Thr Ser Thr Ala
Tyr 6570 75 80 Met Glu Leu Ser Ser Len Arg Ser Glu Asp Thr Ala Val
Tyr Tyr Cys 85 90 95 Ala Arg Asnl\{% Phe Asp Gly Tyr Trp Leu Val Tyr

‘ Trp Gly GIn Gly_100 105 110 Thr E&l val Thr val Ser Ser 115 <210> 37

eln 6152A1Z 321 7el27.DNA elizAmicial <320~ 52242 Mpy;{%a uman

gs chimeric DNA <400> 37 caggtgcaat tggtgcagtc tggcgctgaa agaagc
ctgggagttc agtgaaggtc 60 tcctgcaagg cttccggata cgegttcagce tattcttgga

tgagctgggt gcggcaggceg 120 cctggacaag ggctcgagtg gatgggacgg
Het Gla%cﬁ?&cg rg%@%té’ﬁ@ggfalg ?ac%aléc%‘(ggigﬁ Ha g%lg%grg tCaagghcag agtcacaatt

accgccgaca aatccactag cacagcctat 240 atggagctga gcagcctgag

atctgaggac acggccgtgt attactgtgc aagaaatgtc 300 tttgatggtt actggcttgt
Ala A’f%@t@@%%c%@g@é&c%yt@é’t’é feltctea 357 B GRs L 119

<212> <213> Artificial <220> <223> Mouse-htiman chimeric

polypeptide <400> 38 GIn Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys
Thr Ly PyorlySeser ser

115
<210> 31
<211l> 357
<212> DNB
«213%> Artificial
<220>
<223> Mouse-human chimeric DNA
<400> 31
caggtgeaat tggtgoacte tggegetgas gttaageage ctgggagttc agtgaaggte 60
tectgeaagg ctteoeggata cgoottcage tattettgga tgaactgugt geggoaggec 120
cetggacaag ggctogagtyg gatgggacgyg atctttecey gogatgggga tactgactac 180
aatgggaaat tcaagggcag agbcacaatt acegeogaca aatccactag cacagceotat 240
atggagetga gceagectgag atctgaggac acggeegbgt attactgtge aagaaatgte 300
tttgatggtt actggcocttgt ttactgggge cagggaacce tggtcaccgt ctectea 357
<210> 32
<21X> 118
£21l2> PRT
<213> Artificial
<220>
<223> Mouse-human chimeric polypeptide
<400> 32
Gln Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
L 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser

20 .25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45
Gly Arg Ile Phe Pro Gly Asp Gily Asp Thr Asp Tyr Asn Gly Lys Phe



151015 16/36 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser
Tyr Ser 20 25 30 Trp Met Ser Trp Val Arg GiIn Ala Pro Gly GIn Gly Leu
Glu Trp Met 35 40 45 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr
Asn Gly Lys Phe 505560 Lys %K‘?rg Val Thr lle Thr Ala Asp Lys Ser
Thr Ser Thr Ala Tyr 65 70 75 80 Glu Leu Ser Ser Leu Arg Ser Glu
<f\sp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Agg Asn Val Phe Asp Gly Tyr
Trp Leu Val Tyr Trp Gly GIn Gly 100 105 110 Thr Lou Val Thr Val Ser
Ser 115 <210> 39 <211> 357 <212> DNA <213> Atrtificial <220> <223>
Lye Clrohse-NamaicHitfeFEDNA A@EOBF\’S@E&{;"@@@&& ?@t@é&gﬁ(’o’fggcgctgaa
&5 gttaagaagc Ctggéﬁgttc agtgaaggtc 60 tcctgcaagg cttccggata.cgccttcagc
tattcttgga tcaattgggt gcggcaggeg 120 cctggacaag ggctcgagtg gatgggacgg
Met Catctiioccergesatyyggatactgactio 189 antgdaadtiichagdyeagyagtcacaatt
accgccgaca &atccactag cacagectaf240 atggagctga gcagéetgag
atctgaggac acggccgtgt attactgtgc aagaaatgtc 300 tttgatggtt actggcttgt
ala 2t3ciggggeicaggdaacen fogieacegticetea 3bAh <2302 402Xy 119

<212> PRT 105 110

Thr Leuw Val Thr Val Ser Ser

115
<210> 33
<211> 366
<212> DNA
«213> Artificial
<220> _
<223> Mouse-human chimeric DNA
<400> 33
caggtgeaat tggtgcagte tggegotgaa gttaagaage ctgggagtte agtgaaggte €0
tectocaagg ctbocggata cgectteage tattcettgga tgaactggght goggeaggeco 120
cetggacaag ggctegagtyg gatgugacgg atcttteocey gegatgggga tactgactac 180
aatgggaaat tcaagggcag agtcacaatt accgeccgaca aatccactag cacagectat 240
atggagetga goagoctgag atctgaggac acggeogtgt atctgtgtge aagaaatgte 300
tttgatggtt actggottgt ttactgggge cagggaacce tggtecacegt ctecteaget 360
agoacc 366
<210> 24
<21li>» 115
<212> PRT
<213> Artificial
<220>
<223» Mouse-human chimeric polypeptide
<400> 34
Gln Val Gln Leu Val Gln Ser @ly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
Ber Vval Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ber

20

25

30



Trp

Gly

<213> Artificial <220> <223> Mouse-human chimeric polypeptide <400> -
40 17136 Gin Val GIn Len Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly
Ser 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser
Tyr Ser 20 25 30 Trp lle Asn Trp }\L/?:J“,)Arg Gin Ala Pro Gly GIn Gly Lau Glu
Trp Met 35 40 45 Gly Arg lle Phe I%ro Gly Asp Gly Asp Thr Asp Tyr Asn
Gy s Plhe B0 55-60z1dys GlywAsgar gl dh keI hiedlaiAsproyseser Thr
Ser Bhr Ala Tyr 65 70 75 80 Net Glu Leu Ser SéfLeu Arg Ser Glu Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Val Phe Asp Gly Tyr Trp
ey Yal B TER Gl G Gy 100,195,110, Thy L ey vak Thr Vabner Ser
£45 <210> 41 <211>857 <212> DNA <§189> Artificial <220> <223>
Mouse-human chimeric DNA <400> 41 caggtgcaat tggtgcagtc tggcgctgaa

cttcagc
1y 1A393a0¢ Clggoa0Lc Aggangale 99..teetacaang. cligedagla cggcticag
s5 tattcttgga tctegtggert gcggcaggcy cciggacaag ggctcgagty gatgggacgg
atctttcccg gcgatgggga tactgactac 180 aatgggaaat tcaagggcag agtcacaatt
accgccgaca aatccactag cacagcctat 240
Met Glu Led Ser Ber Leu Arg Ser Glu Asp Thr Ala Val Tyr Leu Cys
85 950 g5
Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser

115
<210> 35
<211> 357
<212> DNA
<213>» Artificial
<220>
<223> Mouse-human chimeric DNA
<400> 35
caggtgcaat tggtgcagtec tggegetgasa gttaagaage ctggageitc agtgaaggte 60
tocotgeaagy totcoggata cgegticage tattottgga tgaactgogt geagcaggoco 120
ectggacaag ggctegaghby gatgggacgyg atcottteccy gegatggggs tactgactac 180
satgggaaat tcaagyggcag agtcacaatt accgcocgaca aatccactag cacagcctat 240
atggagotyga geagectgag atcbgaggac acggoogtght attactutoc aagaaatgte 300
tttgatggtt actggettgt ttactgggge cagggaacce tggtcoacegt ctecteoa 357
<21i0> 36
«21ii> 1189
<212> PRT
<213> BArtificiazl
<220
<223> Mouse-human chimeric polypeptide

<40C0> 36

Gln Val Gln Leu Val Gln Ser @ly Ala Glu Val Lys Lys Pro Gly Ala

1

5

10

15

Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Ala Phe Ser Tyr Sexr



atggagctga gcagcctgag atctgaggac acggccgtgt attactgtgc aagaaatgtc 300
tttgatggtt actggcttgt ttactggggc cagggaaccc tggtcaccgt ctcctca 357 <210>
42 <211> 119 <212> PRT <213> Atrtificial <220> 18/36 <223>
Mouse-human chimeric polypeptid1%13<400> 42 Gin Val GIn Leu Val Gin
Ser Gly Ala Glu Val Lys Lys Pro G1y ger 151015 Ser Val Lys Val Ser
Cys Lys AfRa Ser Gly Tyr Ala PhesSer Tyr Ser 20 25 3@oTrp lle Ser Trp Val
Arg GIn Ala Pro G1y GIn Giy Leu Glu Trp Met 35 40 45 Gly Arg lle Phe
Trp REQ GI, Thr T G%Ly P:}? 50.55 60 Lys Gly Arg
Val Hw ﬁrﬁ%ﬁﬁﬁ%&%ﬁﬁs@é} I?fllay ,yiruG 7078 &6 Met Glu
Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala
n Yal Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly GIn G1y 100 105
it %%%ﬁ?r\ﬁ%% el \@%ségryséﬁﬂj%r&%%g% & B3575<39> DNA
<213> Artificial <220> <223> Mouse-human chimeric DNA

Lys @Gly Arg Val Thr Ile Thr Alas Asp Lys Ser Thr Ser Thr Ala Tyr
g5 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Agp Thr Ala Val Tyr Tyr Cys
g5 80 85

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly

100 105 110

Thr Leu Val Thr val Ser Ser

115

<210>
<21l>
<212>
<213>

37

357

DNA
Artificial

<220

<223> Mouse-human chimeric DNA

<400> 37

caggtgcaat
teetgcaagg
cctggacaag
aatgggaaat
atggagctga
tttgatggtt
<210>
<211>

212>
<Zi3>

3B
112
FRT

<220>

<223

<400> 38

Gln Val Qin Leu Val Gin Ser ol

1

tggtgcagteo
ctteocggata
ggctegagtg
tcaagggeag
gcagoctygag

actggattat

Artificial

5

tggcgotgaa
cgegtteoage
gatgggacgy
agtcacaatt
atctgaggac

ttactgggge

gttaagaage
tattcftgga
atcttteccg
accgoogaca
acggecgtoht

cagggaaccce

Mouse-human chimeric polypeptide

10

ctgggagtto
tgagctgggt
gegatgggga
aatceactag
attactgtge

tygtecacegt

agtgaaggtc
gcggcaggeyg
tactgactac
cacagectat
aagaaatghc

ctoetea

y Ala Glu Val Lys Lys Pro Gly Ser

15

&0

120

180

240

300

357



<400> 43 caggtgcaaf tggtgcagtc tggcgctgaa gttaagaagc ctggegectc
agtgaaggtc 60 tcctgcaagg cttccggata caccttcaca tacagctgga tgaactgggt
gcggcaggec 120 cctggacaag ggctcgagtg gatgggacgg atctttcccg
gcgatgggga tactgactac 180 aatggi%% at tcaagggcag agtcacaatt
accgccgaca aatccactag cacagcctat 240 atggagctga gcagcctgag
atctgaggac acggccgtgt attactgtgc aagaaatgtc 300 tttgatggtt actggcettgt

- t a aaccc tggtcaccgt ctcctca 357 <210> 44 <211> 119

sex g%flzgf%qg%fl%%ggyi 3% fiffggal %W&%ﬁ%g@%-ﬁﬁmﬁ%chimeric
polypeptide <400> 44 GIn Val GIn Len Val GIn Ser Gly Ala Glu Val Lys

Lys Pro Gly Ala 1510 15 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr

ﬂf%:tr Bife T Y9+ dep28iesde Tvp Rbr A3h FiY ialARSGirrAleeRro Gly

GIn Gly Leu Glu Trp Met 35 40 45 Gly Arg lle PHé Pro Gly Asp Gly Asp

Thr Asp Tyr Asn Gly Lys Phe 50 55 60 Lys Gly Arg Val Thr lle Thr Ala

Gly e s Ber Tir Sév Pep AT 6510 #p 86-Met:Glu | ew-SenSer Leu
Arg Ser Glu Asp Thr A& Val Tyr Tyr Cys 8580 95 Ala Arg Asn Val Phe
Asp Gly Tyr Trp Leu Val Tyr Trp Gly GIn Gly 100 105 110 Thr Leu Val

1;?5"8 Gy ¥al Ser seirlibe <@¥02452:p Lys fer Thr Ser Thr aAla Ty
70 75 80

Trp

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 20 25

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Giln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210 28

<21l> 357

<212> DNA

<213> Artificial

<220>
<223> Mouse-human chimeric DNA

<400> 38
caggtgcaat tggtgeagtce tyggegetgas gttaagaage ctgggagtte agtgaaggte 60

tectgeaagy ctteoggata cgoctteage tattettoga tecaattgggr goggeaggeg 120

cctggacaag gyctegagty gatoggacgg atectttecey gegatgggga tactgactac 18¢

aatgggaaat traagggrag agtoacaatt accgecgaca aatccactag cacageocotat 240
atggageotoa geagectgag atctgaggac acggeegtgt attactgtge zagaaatgic 300
tttgatgott actggcttgt ttactgggge cagggaaccee btggteaccegt ciectoa 357
<210> 40

<211l> 1158

<212> PRT

<213> Artificial

<220>
<223> Mouse-human chimeric polypeptide

<400> 40



Gln

Ser

Trp

Gly

Lys
5

<211> 357 <212> DNA <213> Artificial <220> <223> Mouse-human
chimeric DNA <400> 45 caggtgcaat tggtgcagtc tggcgcetgaa gttaagaagc
ctggcgcctc agtgaaggtc 60 tcctgcaagg cttccggata caccttcagc tattcttgga
tgaactgggt gcggcaggcec 120 cctg%%%ag ggctcgagtg gatgggacgg
atctttcccg gcgatgggga tactgactac aatgggaaat tcaagggcag agtcacaatt
accgccgaca aatccactag cacagcctat 240 atggagctga gcagcctgag
Vatttgag Ja S0y cogtdteattatigtge atigadaiglcy80Qy sttiprggivateggcttgt
ttactggggc cdgggaaccc tggtcaccgt ticctca 357 2U136 <20> 46 <211>
119 <212> PRT <213> Atrtificial <220> <223> Mouse-human chimeric
nalypeptide s40Q346 & inMalseindiguval Bin Sps Gt AfaClaVal Lys
Lys Pro &ly Ala 15 10 15 Sek%/al Lys Val Ser Cys Eys Ala Ser Gly Tyr
Thr Phe Ser Tyr Ser 20 25 30 Trp Met Asn Trp Val Arg Gin Ala Pro Gly
Gin Qly ke Gly T Mel, 35.48.45Gly Arg Ug,Phe Pra.GhiAsp Cly Asp
Thr #sp Tyr Asn Gly Lys Rle 50 55 60 Lys Gly+Arg Val Thr lle Thr Ala
Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu
A10 5o Gin 450 Thr ARV TYCTVEOVR 8520 R0 a1y 1ve whe

50 55 60

@3ly Arg Val Thr Ile
70

Thr ala asp Lys Ser Thr Ser Thr Ala Tyr
75 80

<220>

Met Glu Leu Ser Ser Leu Arg Ser @Glu Asp Thr Alas Val Tyr Tyr Cys
BE 90 ob
Ala Arg Asn Val Phe Asp CGly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser

115
«<210> 41
<211> 357
<212> DNA
<213> tificial
<220>
.<223> Mouse-human chimeric DNA
<400> 41
caggtgeaat tggtgcagtc tggogctgaa gttaagaago ctgggagttc agtgaagghc 60
toctgeaagyg ctteocggata cgecottcage tattottgga totogtgggt geggoaggeg 120
cetggacaag ggetegagtyg gatgggacgg atctttocey gegatgggga tactgactac 180
aatgggaaat tcaagggcag agtcacaatt accgccgaca asztcocactag cacagoctat 240
atggagetga gcagectgag atctgaggac acggeogtgt attactgtge aagaaatgte 300
tttgatggtt actggettgt ttactgogge cagggaaccc tggteacegt ctcektea 357
«<210> 42
<211> 11%®
<212> DPRT
<213> Artificial



Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly GIn Gly 100
105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 47 <211> 357 <212>
DNA <213> Atrtificial <220> <223> Mouse-human chimeric DNA <400>
47 caggtgcaat tggtgcagtc tggcgctgaa gttaagaagc ctggggcecte agtgaaggte
60 tcctgcaagg cttccggata caccttcacc tattcttgga tgcactgggt gcggcaggcec
<2231 20661093682 A0CIc0aGG gpLgEgacag atctticccyg gcgatgggga tactgactac
180 gcacagaaat tccaaggaag agtcacaatg acacgggaca cgtccacttc
<400:tadéytctat 240 atggagctga gcagcectgag atctgaggac acggcecgtgt attactgtge
c1n PEAORRRIGIG, 300 10 oAU 2l RS0 R aagancce
1 tggtcaccgt ctgctca 357 <210> 48 PRE5<213> Artificial
<220> <223> Mouse-human chimeric polypeptlde <400> 48 GIn Val GIn
Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 15 10 15 Bar Val
Ty V40 S8 55 (e A SEPGIZTIPTHPBRE AT 18625 5850 Trp
Met His Trp Val Arg GIn Ala Pro Gly Gin Gly Leu Glu Trp Met 35 40 45
Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Ala GIn Lys Phe

‘Ser

Trp Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Lieu Glu Trp Met

35 40 45
Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyy Asn Gly Lys Phe

50 55 &6Q
Lys Gly Arg Vel Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
63 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser &lu Asp Thr Ala Val Tvr Tyr Cvs
BB 20 85
Ala RArg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 11¢

Thr Leu Val Thr Val Ser Ser

il5
<210> 43
<211> 357
<212> DNA
<213> Artificial
<220>
<223> Mouse-human chimerlc DNA
<400> 43
caggtgeaat tggtgragtc tggogetgaa gttaagaage ctggegectc agtgaaggtc &0
tectgoaagg ctitcegoata caccttcaca tacagetgga tgsactgogt geggeaggeco 120
cetggacaag ggetegagtyg gatgggacgg atetttecog gogatsggga tactgactac 180
aatgggaaat tcaaggocag agtcacaabt accgoegaca aatccactag cacagectat 240
atggagetga gceagectgag atctgaggac acggeogtgt attactgtge aagaaatgte 300
tttgatggtt actggettgt ttactuggge cagggazcce tggtoacegt ctectea 357
<210> 44
<21l1l> 113
<212> PRT



50 55 60 GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val
" Tyr 65707580 Met Glu Leu Bar Ser Leu Arg Ser Glu Asp Thr Ada Val
Tyr Tyr Cys B5 90 95 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr
Trp Gly GIn Gly 100 105 110 ThrLeu Val Thr Val Ser Ser 115 <210> 49
<211> 357 <212> DNA <213> Artificial <220> <223> Mouse-human
<213:.chimerie: DNA <400> 49 gaggtgcaat tggtgcagtc tggcgctgaa gttaagaagce
ctggggccac cgtgaagatc 60 tcctgcaagg tgtccggata caccttcacc tattcttgga
<2201gcactgggt gcagcaggcc 120 cctggaaagg ggctcgagtg gatgggacgg
<223’atc"f’t‘i’8€€§h§‘&@%@@’ﬁ5 “tﬁc?é’é?f%ﬁ?gi‘ét? gcagagaaat tccaaggaag agtcacaatc
<s0p-8cagccgaca cgtccactga caccgcctat 240 22/36 atggagctga gcagcctgag
atctgaggac acggccgtgt attactgtgc aaccaatgtc 300 tttgatggtt actggcttgt
ein Yedctggygecigygiacéetgfivaddgt Bleciia 357 £210B-50R&R 1% 119
1 <212> PRT %213> Artificial <220>*%223> Mouse-humari chimeric
polypeptide <400> 50 Glu Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys

ser s Bre Gly Ata &5 1@4 31z ser ¢ly Tyr Thr Phe Thr Tyr Ser
20 A 30

Trp Met Asn Trp Val drg @ln Ala Pro Gly Gla Gly Leu Glu Trp
35 40 45

Mat

Gly Arg Ile Phe Proc Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys FPhe

50 E5 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
€5 70 75 80

Met G@lu Leu Ber Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly

100 1058 110

Thr Leu Val Thr Val Ser Ser

115
<210> 45
<211> 357
<212> DNA
<213» Artificial
220>
<223> Mouse-human chimeric DNA
<40C> 45
cagotgeaat tggtgragtce tggcgcetgaa gttaagaage ctggegectc agtgaaggtc 60
tcotgecaagy cticcggata cacctteage tattcettgga tgaactgogt goggecaggec 120
cctyggacaag gyctegaghs gatgggacgg atctitcoeocy gegatgggga tactgactac 180
aatgggazal tcsagggcag agtcacaatt accgecogaca aatccactag cacagéctat 240
atggagctga goageotgag atctgaggac acggoogtgt attactgtge aagaaatgte 300
tbtgatggtt actggettgt ttactgggge cagggaacce tggtcacegt ctectea 357

o



Thr Val Lys lle Her Cys Lys Val Ser Gly Tyr Thr Phe Thr Tyr Ser 20 25 30
Trp Met His Trp Val GIn GIn Ala Pro Gly Lys Gly Leu Glu Trp Met 35 40
45 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Ala Glu Lys Phe 50
5560 GIn Gly Arg Val Thr lle ThrAlg Asp Tins Ser Thr Asp Thr Ala Tyr
65 70 75 80 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr
210> YREYS 85 90 95 Ala Thr Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp
<211:Gly {zIn Gly 100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 51
<212><2B8® 357 <212> DNA <213> Atrtificial <220> <223> Mouse-human
<213:chifieHE DIRA <400> 51 gaggtgcaat tggtgcagte tggcgetgaa gttaagaage
<220:Ctdgggccac cgtgaagatc 60 tcctgcaagg tgtccggata caccttcacc tattcttgga
<223:10aRcigoghgengangeead 20 23486 vriggaaagg ggctcgagtg gatgggacgg
atctttcccg gcgatgggga tactgactac 180 aatgggaaat tcaagggaag agtcacaatc
<4083 c4§ccgaca cgteccactga caccgectat 240 atggagcetga gecagectgag
c1n AKI900AC aRg06agIGlaltaciglgc agoeaglgte 306, Hteatg et actggctigt
1 ttactagggc cagggaaccc tggtcaccgt gtcctca 357 <210> 521211> 119
<212> PRT <213> Atrtificial
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Tyr Ser
20 25 30

Met Asn Trp Val Arg Gln Ala

35 40

Trp Pro Gly Gln Gly Leu Glu

45

Trpe Met

Gly Akrg Ile Phe

50

Pro Gly Asp

55

(3ly Asp Thr Asp Asn Gly Lys Phe

&0

Lys val Thr

65

Gly Arg Ile Thr Ala Asp Lys Ser

70 75

Thr Ser Thr Ala

Tyr
8¢

Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr

85 a0 25

Cys

Ala val

100

Arg Asn Phe Asp Trp Leu Val Gln

105

Tyr Gly

110

Gly Gly

Thr Val

115

et Thr Val Ser Ser

<210>
<21l
<2L2>
<213>

47 1
as7
DNA
Artificilal

«<220>

<223> Mouse-human chimeric DNA

<400> 47

caggtgeasat tggtgeagtc
tecotgoasgyg cttceoggata
cctggacaag ggctcgagtyg
gcacagaaat tccaaggaag

atggagctga gecagectgayg

tggocgotgaa
caccttoace
gatgggacgg
agtcacaatg

atctgaggac

gttaagaage
tattcttgga
atctttcceg
acacgggaca

acggoogtglt

ctggggeecte
tgeactgggt
gegatgggoa
cgtacacttce

attactgtge

agtgaaggtc
geggeaggoec
tactgactac
caccgtetat

aagaaatgte

&80

120

180

240

300



<220> ¢223> Mouse-human chimeric polypeptide <400> 52 Glu Val GIn
Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro G1y Ala 1510 15 Thr Val
Lys lle Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Tyr Ser 20 25 30 Trp
Met Asn Tip Val GIn GIn Ala Pro Gly,Lys Gly Lau Glu Trp Met 35 40 45
Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 50 55
tttgHihdrys Lehedeardal Suclestbe Aludspdby Segdduchep dtwcAla Tyr 65 6
75 80 Met Glu Lau Bar Ser Lau Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
<210§5 29 95 Ala Thr Asn Val Phe Asp Gly Tyr Trp Lau Val Tyr Trp Gly GIn
<211 6ly: 100 105 110 Thr Lau Val Thr Val Ser Ser 115 <210> 53 <211> 366
<21252¥22 DNA <213> Artificial <220> <223> Mouse-human chimeric DNA
<213x4(3@$i53 Eadatgcaat tggtgcagtc tggegctgaa gttaagaaga ccgggagtte
-2 80tgaaggtc 60 24/36 tcctgcaagg cttccggata caccttcacc tattcttgga
<223 102661900t geg0cagdee: 120, LRIgaacaag ggctcgagtg gatgggacgg
atctttcccg gcgatgggga tactgactac 1BO gcacagaaat tccaaggaag agtcacaatt
<400gccfccgaca aatccactag cacagcectat 240 atggagctga gcagcctgag
Gln '%ﬁt%%gEgua%%gCg%gggy%qtgtgfaaggg a\?atgtg}gso%ys Pro Gly Ala
5 10

1 15

Ser Val Lye Val Ser Cys Lys Ala Ber Gly Tyr Thr Phe Thr Tyr Sex
20 25 30

Trp Met His Trp Val Arg Gln Ale Pro @ly Gin Gly Leu 8lu Trp Met
35 40 45

Gly Arg Ile Phe Prc @ly Asp Gly Asp Thr Asp Tyr Ala Gln Lys pPhe
50 ' 55 &0

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 B8O

Met Glu Leu Ser Ser Leu Arg Ser Glu aAsp Thr Ala Val Tyr Tyr Cvs
g5 90 95

&la Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210»> 48

<21l> 357

<212> DNA

<213> Artificisl

<Z20>
<223> Mouse-human chimeric DNA

<400> 49
gaggtgcaat tggtgcagtc tggrgctgaa gttaagaayge ctggggeocac cgtgaagato 60

tectgeaagyg tgteeggata caccttcace tattettgya tgcactgggt geageaggeoce 120
cotggaaagy ggctcgaghty gatgggacogg atctticccg gogatggoga tactgactac 180

gcagagaaat tccaaggaag agtcacaatc acagcocgaca ggtecactga caccgectat 240



titgatggtt actggcttgt ttactggggc cagggaaccc tggtcaccgt ctcctcaget 360
agcacc 366 <210> 54 <211> 119 <212> PRT <213> Atrtificial <220>
<223> Mouse-human chimeric polypeptide <400> 54 Gin Met GIn Leu
Val GIn Ser Gly Ala Glu Val Lys I#? Thr Gly Ser 151015 Ser Val Lys
~Val Ser Cys Lys Ala Ser Gly Tyr 3Ighe Thr Tyr Ser 20 25 30 Trp Met
Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 35 40 45 Gly
atggd¥@ e BheiiastalyAspdedyASRchBE AsRd WAk taltykysd2Be. BR S5 6Q oo
Gin Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75
LI Bt PEIEAEES eF BEF IRIPA I SEGTTASFIHR AT VAF IS/ Pyr Cys 857
90 95 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly
<210:10@405 110 Thr Leu Val Thr Val Ser Ser 115 <210> 55 <211> 357

«211x212% DNA <213> Artificial 25/36 <220> <223> Mouse-human chimeric
<212 HNERT

«213> Artificial

<220>
«223> Mousge-human chimeric polypeptide

<4060> 50

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Proc Gly Ala
L 5 10 15

Thy Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Tyr Ser
20 25 30

Trp Met His Trp Val Gln Gln Ala Pro Gly Lyes Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Ala Glu Lys Phe

Gln Gly Brg Val Thr Ile Thr Alas Rsp Thr Ser Thr Asp Thr Ala Tyr
€5 70 75 8o

Met Glu Leu Ser Ser Leu Ary Ser Glu Asp Thr Ala Val Tyr Tyr Cys
B5 90 25

Alg Thr Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gin dly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> &1

<211> 387

<212> DNA

<213> Artificial

<220>
<223> Mouse-~human chimeric DNA

<400> 51
gaggtgecaat tggtgcagtc tggeogetgaa gttaagaage ctggggocac cghgaagatc 60

toctgcaagy tgtcocggata cacctteace tattcettgge tgaactgggt geoageaggeco 120



<400> 55 gaagtgcagc tggtggagtc tggaggaggc ttggtcaagc ctggcgggtc
cttgcggcete 60 tcctgtgeag cetctggatt cacatttage tattcttgga tgaactgggt
gcggcaggct 120 cctggaaagg gcctcgagtg ggtgggacgg atctttceceg
gcgatgggga tactgactac 180 aatggg at tcaagggcag agtcacaatt
accgccgaca aatccactag cacagcctat 240 atggagctga gcagcctgag
cctgﬁﬁge%%@&%%c%@éﬁé%&tg&@a&%@égg%ﬁ% 21000 BElagEnat <o
ttactggggc cagggaaccc tggtcaccgt ctcctca 357 <210> 56 <211> 119
aatoggRpias PRISFRER> Artificia s 20292282 Mowsedrgmanctumertc 240
olypeptide <400> 56 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Lou Val
oo i1 S 10 18 TR Lo Eo g OR AR Bl PRE
ctrgaiyPheSesdybet 202536 TayddetAsn dapc Vol Arg &lecAda Pro Glyssy
Lys Gly Leu Glu Trp Val 35 40 45 Gly Arg lle Phe Pro Gly Asp Gly Asp
<21G>‘I’h|,r5 sp Tyr Asn Gly Lys Phe 5055 60 Lys Gly Arg Val Thr lle Thr Ala
<211 ASR-lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu
<212Arg&er Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Val Phe
<213 AsHGH I54eTrp Leu Val Tyr Trp Gly Gin Gly 100 105 110 Thr Leu Val

<220>Thr Val Ser Ser 11.5 <210> 57 <211> 456

<223»> Mouse-human chimeric polypeptide

<400> 52

Glu Val Gln Leu Val Gln Ber Gly Bla Glu Val Lys Lys Pro Gly Ala
i 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Tyr Ser
20 25 30

Trp Met Asn Trp Val Glzn Gln &la Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 8C

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
g5 S0 85

Ala Thr Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly
100 105 110

Thr Lieu Val Thr Val Ser Ser
115

<210> B3

<21l> 36§

<21l2> DNR

<213> Artificial

<220>
<223> Mouse-human chimeric DNA

<400> 53
cagatgeaat tggtgeagto tggegeotgaa gttaagaaga cogggagttc aghbgaagglhe 60



26/36 <212> DNA <213> Artificial <220> <223> Mouse-human chimeric
DNA <400> 57 cggaattcgg cccaccggtg gccaccatgg actggacctg gaggatcctc
ttcttggtgg 60 cagcagccac aggagcccac tccgaagtgc agctggtgga gtctggagga
ggcttggtca 120 agcctggcgg gtccctgeag ctetectgtg cagectetgg attcgeatte
agctattctt 180 ggatgaactg ggtgcggcag gctcctggaa agggcectcga gtgggtggga
cggatctttc 240 ccggcgatgg ggatactgac tacaatggga aattcaaggg cagagtcaca
tcotyfeasagetr S00r e aaatitae tageHcaft e Iat Mg gtg Ageetegce 120
agatctgaq gacacggceg 360 tgtatt tgcaagaaat gtctttgatg gttactggct
B T s e s S
goacaA:0r b8ce2ddand 19hte2t e PRIc2t3zaAtiiciah si2202aseddd®at 240
Mouse-human chimeric polypeptide <400> 58 Glu Val GIn Leu Val Glu
REITREFEN B CRFER P VAT P BRPETYT 54159 S6r 1 &igteu SéPd
cergleysAla Alacser faly.Pha AMaRne. a1y Seid02a3Q TrpMetAsn TrRg,
Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trn Val 35 40 45 Gly Arg lle Phe
agcammyo Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 50 55 60 Lys Gly Aegé
Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu
<z10lew.Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

<2ii> 1189
<212> PRT
<213> Artificial

<220>
<223> Mouse-human chimeric polypeptide

<400> 54

Gln Met Gln Leu Val Gln Ser Gly Ala Glu Val Lye Lys Thr Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser @Gly Tyr Thr Phe Thr Tyr Ser
20 25 30

Trp Met Ser Trp Val Arg Glrn Ala Pro Gly Gln Gly Leu $iu Trp Met
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala T
65 76 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 S0 85

Ala Brg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 1lc

Thr Leuw Val Thr Val Ser 8sr
115

<210> &5

«211l> 357

<212> DNL

<213> Artificial



85 90 95 Ala Arg Asn Val Phe Asp Gly Tyr Trp Lou Val Tyr Trp Gly GIn
Gly 100 105 110 27/36 Thr Leu Val Thr Val Ser Ser 115 <210> 59
<211> 357 <212> DNA <213> Artificial <220> <223> Mouse-human
chimeric DNA <400> 59 caggtgc%gggggtggagtc tggaggaggc ttggtcaagc
ctggcgggtc cctgeggcete 60 tcctgtgcag cctctggatt cacatttagce tattcttgga
<320-gaactgggt gcggcaggct 120 “cctggaaagg gectcgagtg ggtgggacgg atctttcecg
<22350Cgatggdgmiactgaaiac 4 3thzaatgggaaat tcaagggcag agtcacaatt )
accgccgaca aatccactag cacagcctat 240 atggagctga gcagcctgag
<‘}‘G‘”a\tc,s[%a ag acgqccgtat attactgtge aagaaatgtc 300_titgatggit actggettgt
SaagtRge é:gg t 839 g%ag%g%aﬁ?gaccg?% Cefch 3B PEITBS 60 <3S 119 °°
tectgtddy BRIcRAL3>Adfieinl <2205t 2232 Malsejymanaiinggse 120
polypeptide <400> 60 Gin Val GIn Leu Val Gin Ser Gly Gly Gly Leu Val
cetggppaqsr G eshrENyte SEIE8C K AERY AT P I SEF TV AIPAIISEF Gly PHY
aatgghBhRNe 2856402230 TMetAsn Irp.ValAlg GinAlaRio Gly,,,
Lys Gly Leu Glu Trp Val 35 40 45 ‘
atggagetga geagcctgag atetgaggac acggeegtgt attactgtge aagaaatgtce 360

tttgatggtt actggettght ttactgggge cagggaaccc tggtcacegt ctoctea 3587
<210> &6

<21l> 118

«212> PRT

<213s Artifieial

<2205
<223> Mouse-human chimeric polypeptidse

<400> &6

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 ) 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
20 25 30

Trp Met Asn Trp Val Arg Glm Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Arg Ile Phe Pro @Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
5¢ 55 &0

Lys Gly Arg Val Thr Ile Thr 2la Asp Lys Ser Thr Ser Thr'Ala Tyr
€5 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 S0 95

Rla Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly &in Gly
100 108 110

Thr Leu V;l Thr Val Ser Ser
115

<210 57
<211> 456



Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe 50 55
60 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70
75 80 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95 28/36 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Tip Giy
 Gin Gly 100 105 110 Thr Leu Val ¥ifval Ser Ser 115 <210> 61 <211>
«231245635212> DNA <213> Atrtificial <220> <223> Mouse-human chimeric
<213 DN 24002261 cggaattcgg cccaccggtg gccaccatgg actggacctg gaggatcctc
ttcttggtgg 60 cagcagccac aggagctcac tccgaagtge agctcgtgga gtctggagcea
:ﬁgz’ygﬂgqgtec% 320, agectagegg gteectgegg ctetectgeg cagectetgg attcacattt
agctattctt 180 ggatgaactg ggtgcggcag gctcctggaa agggcectcga gtgggtggga
<400€ggatctttc 240 ccggcgatgg ggatactgac tacaatggga aattcaaggg cagagtcaca
Caga HtREEy C6§ VOO b HaRTHE Y02 AR Mt g gaRfe t S g B Bgfeetatay 60
agatctgag gacacggcecg 360 tgtattactg tgcaagaaat gtctttgatg, gttactggcet
e T B e s SR e
ageesRitdz G2 <21 a8 at2d ot P RiEge2I3xAdifictab <2202 ge22 32t 180
Mouse-human chimeric golypeptide

ggatgaactyg ggtgcggcag gehboctgfaa agggoctega gtaggtggga cyggatettte 240
coggegatgg ggatactgac tacaatgygga aaticaaggg cagagtcaca attaccgeceg 300
acaaatoccac tagcacagoce tatabtggage tgagcagoet gagatctgag gacacggocy 360
tgtattacty tgcaagaaat gtctttgatg gttactgget tgtbttactge ggeccagggaa 420
cocctggtecac cgtetectea getagegaat tetcga 456
210> 58

<211> 119

<212> PRT

<213> Artificial

<220>
<223> Mouse-human chimeric polypeptide

<400> 58

Glu Val Gln Leu Val Glu Ser Gly Gly @ly Leu Val Lys Pro Gly Gly
1 B 1e 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Ber Tyr Ser
20 25 3¢

Trp Met Asn Trp Val Arg Gin Ala Pro CGly Lys Gly Leu @lu Trp Val
35 4¢ 45

@ly Arg Ile Phe Pro Gly Asp Gly Rsp Thr Asp Tyr Asn Gly Lys Phe
50 55 60

Lys @ly Arg Vel Thr Ile Thr ala Asp Lys Ser Thr Ser Thr Ala Tyr
£5 70 75 80

Met Glun Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cvs
ES 80 95

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 108 110



<400> 62 Glu Val GIn Len Val Glu Ser Gly Ala Sly Leu Val Lys Pro Giy
Gly 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
Tyr Ser 20 25 30 Trp Met Asn Trp Val Arg GiIn Ala Pro Gly Lys Gly Leu
Glu Trp Met 35 40 45 Gly Arg lle ) Pro Gly Asp Gly Asp Thr Asp Tyr
Asn Gly Lys Phe 50 55 60 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser
Thr Ser Thr Ala Tyr 29/36 65 70 75 80 Met Glu Leu Ser Ser Leu Arg Ser

Thr UeiluvespThar da Yeat BerTyr Cys 85 90 95 Ala Arg Asn Val Phe Asp Gly
Tyr ¥¥p Leu Val Tyr Trp Gly GIn Gly 100 105 no Thr Leu Val Thr Val Ser
Ser 115 <210> 63 <211> 456 <212> DNA <213> Artificial <220> <223>

<210-Mause-human. chimeric DNA <400> 63 cggaattcgg cccaccggtg

<211sgceaccatgg actggacctg gaggatcctc ttcttggtgg 60 cagcagccac aggagctcac

<212 %cc%‘h tgc agctcgtcga gtctggagga ggcegtggtca 120 agectggegg

<213 2teet égé tcctgeg cagcectetgg attcacattt agetattett 160 ggatgaactg

<220:00tgcggcag gctcctggaa agggcctcga gtgggtggga cggatctttc 240

<223xCCoycgatggggatadtgad dansmtggga aattcaaggg cagagtcaca attaccgccg
300 acaaatccac tagcacagcc tatatggagc tgagcagcct gagatctgag

25 3G8200050,300 tolgliacio tacqagg0al AICI9RA IATARIONAEIN .
ggccagggaa 4

tectgtgoayg cetetggatt cacatttage tattettgga btgaactgoyt geggoagget 120

cotggaaagg geetegagtg ggtgggacgg atcttboceg gegatoggga tactgactac 1B80
aatgggaaat tcaagggoayg agtcacaatt accgecgaca matccactag cacagectat 240

atggagetga gerageotgay atctgaggac acggeegtgt attactgtge aagaaatgtce 360

tttgatggtt actggettgt ttactggygge cagggaaccc tggtcacegt ctoetcoa 357
<210> &0

<21i> 118

<212> PRT

<213 Artificial

<220
<223> Mouse~human chimeric polypeptide

<400> &0

Gln val Gln DLeu Val Glu Ser Gly Gly Gly heu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
20 25 30

Trp Met Asn Trp Val Arg CGln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Arg Ile Phe Pro @ly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 ) 60

Lys Gly Arg Val Thr Ile Thr Ala Asp DLys Ser Thr Ser Thr Ala Tvr
65 70 75 B8O

Met Giu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala vVal Tyr Tyr Cys
85 80 95



ccctggtcac cgtctcctca getagegaat tctcga 456 <210> 64 <211> 119 <212>
PRT <213> Atrtificial <220> <223> Mouse-human chimeric polypeptide
<400> 64 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Val Val Lys Pro Gly
Gly 151015 SerLeuArg Leu Sze-{,;gys Ala Ala Ser Gly Phe Thr Phe Ser
Tyr Ser 20 25 30 Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu

Ala £y 28R Met 3% 40:45:30/36- Gl ArgdlerBhe-RroralycAspeialyAsp Thr

Asp Tyr Ash Gly Lys Phe 50 5580 Lys Gly Arg Val Tiuclle Thr Ala Asp
Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu Arg

Thr §e;lr Gly Asp Tty Ala. Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Val Phe Asp
Gly Tyg Trp Leu Val Tyr Trp Gly GIn Gly 100 105 110 Thr Leu Val Thr Val

Ser Ser 115 <210> 65 <211> 456 <212> DNA <213> Artificial <220>

<223> Mouse-human chimeric DNA <400> 65

<210C>
<211l> 456
<212> DNA
<213> Artificial
<220>
<223> Mouse-human chimeric DNA
<400> 61
cggaattcgy cecaccggtyg geocaccatgg actyggaccty gaggabtecto ttettggtgg 60
cagcagcecac aggagctcac tcocogaagtge agetogtgga gtotggagea ggettggtca 120
ageectggegg gtecctgegy cteteoctygeg cagectetygyg attcoacattt agetatbott 180
ggatgaactyg ggtgoggeag gotectggas agggoctoga gtgugtgugs cggatoettte 240
ceggegatgy ggatactgace tacaatggga aattcaaggg cagagtcaca attaccegecyg 300
acaaatocac tagcacagec tatatggage tgageageet gagatcotgag gacacggcog 360
tgtattactg tgcaagaaat gtotttgatg gttactgget tgtttactgg ggccagggaa 420
cectggtcac cgtctccﬁca goctagegaat toctoga 456
«<210> 62
<211> 1158
<212> PRT
<213» Artdficial
<220>
<223> Mouse-human chimeric polypeptide
<400> 62
Glu Val Gln Len Val Glu Ser Gly Ala Gly Leu Val Lys Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ber
Z9 25 30
Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu @lu Trp Met
15 40 45
Gly Arg Ile Phe Pro Gly Asp Gly Asp Thx Asp Tyr Asn Gly Lvs Phe
50 55 60
Lys Gly Arg Val Thr Ile Thr Ala Asp ILiys Ser Thr Ser Thr Ala Tyr



€5

Met

Ala imia Ser Gy Pie PHPPHY Ser

cggaattcgg cccaccggtg gccaccatgg actggacctg gaggatcctc ttcttggtgg 60
cagcagccac aggagctcac tccgaagtge agetggtcga gtccggagga ggcttgaaga
120 agcctggcgg gtcectgegg ctetectgeg cagcectetgg attcacattt agctattctt 180
ggatgaacta ggtgcggceag getcctggag, agggectega gtgggtggga cggatcttte 240
ccggcgatgg ggatactgac tacaatggga aattcaaggg cagagtcaca attaccgccg
300 acaaatccac tagcacaacc tatatggagcstgagcagcct gagatctgagy
gacacggccg 360 tgtattactg tgcaagaaat gtctttgatg gttactggct tgtttactgg
ccagggaa 420 ccctggtcac cgtctcctca ctagcgaat tctcga 456 <210> 66
1s Jg. T TR PRY <3135 ]ﬁrtﬁﬁﬁaﬁ@ =4 %/@'Jrseqﬁ%man
chimeric polyoeptide <400> 66 Glu Val GIn Leu Val Glu Ser Gly Gly Gly
Leu Lys Lys Pro Gly Gly 1510 15 31/36 Ser Leu Arg Leu Ser Cys Ala
Br20'%5 30¢ TP Met AT TFpYVal Arg -
GIn Ala PO Gly Lys Gly Leu G u{}E\'rp Met 35 40 45 GJI)%OArg lle Phe Pro
Gly Asp Gly Asp Thr Asp Tyr Asn Giy Lys Phe 50 55 60 Lys Gly Arg Val

Thr Téw Nell BhAldsAspelyseSer Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu

Ser &€t Lou Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg
Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly GIn Gly 100 105 110

<21¢d hrskeu Val Thr Val Ser Ser 115

<211>
<212>»
<213

45¢
DNA
Artificial

220>

<2235

400>

Mouse-human chimeric DNB

63

cggaattegg
cageagccac
agcoctggogg
ggatgaactyg
coggegatgg
acaaateoecac
tgtattactg
ccctggteac
<210
<211>

<212»
<213>

64
118
PRT

<220>

<223

<400> 64

Glu Val Gln Leu Val

1

Ser Leu Arg lLweu Ser

Trp Met Asn Trp Val

s

cocacoegotg
aggagctoac
gtecectgogg
ggtgeggcagy
ggatactgac
tageacaged
tgcaagaaat

cgtetoctea

Artificial

5

20

gecaceatgyg
tececgaagtge
ctcteatgeg
gotoectggaa
tacaatggga
tatatggago
gtetttgatg

gctagegaat

40

actggacctg
agetegtega
cagectetgg
agggectega
aattcaaggy
tgagcagect
gttactggct

totoega

Mouse-human chimeric polypeptide

10

gaggatcete
gtctggagéa
attcacattt
gtgggtggga
cagagtreacs
gagatctgayg

tgtttactgg

30

45

ttcttggtgg
gyegtogtea
agctattott
cggatettto
attaccgecg
gacacggceg

gogccagagas

Glu Ser Gly Gly Gly val val Lys Pro Gly Gly

15

Cys Ala Ala Ser @ly Phe Thr Phe S=r Tyr Ser
25

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met

&0

120

1BO

240

300

360

420

456



<210> 67 <211> 456 <212> DNA <213> Artificial <220> <223>
Mouse-human chimeric DNA <400> 67 cggaattcgg cccaccggtg

gccaccatgg actggacctg gaggatccte ttcttggtgg 60 cagcagccac aggagcccac

tccgaagtge agetggtgga gictggaggggac
" ctetectgeg cagcectctgg attcacattt agctattett 180 ggatgaactg ggtgcggeag

ttggtca 120 agcctggctc ttccctgegg

gctcctggaa agggcectcga gtgggtggga cggatcetttc 240 ccggegatgg ggatactgac

tacaatggga aattcaaggg ca% gtcaca attaccgccg 300 acaaatccac

@%ﬁcaﬁ‘ég’i}@ tﬁf%ﬁgf’;]é’g

tgcaagaaat gtctttgatg gttactggct tgtttactgg ggccagggaa 420 ccctggtcac
cgtctcctca gctagcgaat tctcga 456 <210> 68 <211> 119 <212> PRT

Gly

Lys

85 <400> 68 Glu Val’&in Leu Val Glu Ser Gfy Gly Gly Leu Val Ly&%Pro Gly

dét 65@&?5&;%@éﬁ&cﬁéﬁchy%ﬁhetgtattactg

QD1 I AMficiBhx 226>T32/36 2 <223 3 ofrse -Humaer cAtmekic: palypeptide

Ser 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser

Met By Sen 202%a0 nhip Met Asn dirp Mad Arg GinsAla Pro,Slyvkysely Leu

Glu Trp Met 85 40 45 Gly Arg lle P#e Pro Gly Asp Gly AsppThr Asp Tyr

Asn Gly Lys Phe 50 55 60 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser

Ala }l:Jfg i@ﬂ W&ME@TXEP Gly Tyr Trp Leu Val Tyr Trp Gly Gln Giy
100 105 110

Thr Leu Val Thr Val Ser Ser
118

<2105
<211>
<212
<Z213>

65

456

DNL
Artificial

<220

«223> Mouse-human chimeric DNA

<400> 65

cggaatbegy
cagcagecac
agocetggegy
ggatgaactg
ccggegatgg
acaaatccac
tgtattactyg
ccotggteac
<210>
<21ls>

«212>
<213>

&6
119
PRT

<2205

<223>

<400> 685

ceeaccyggtg
aggagctcac
gtoecctgegyg
ggtgeggeag
ggatactgac
tageacageco
tgcaagaaat

cgtotectea

Ertificial

gecaccatgg
toccgaagtge
ctotootgeg
gctectggaa
tacaatggga
tatatggagce
gtetttgatg

gectagogaat

actygaccetyg
agctoggtoga
cagectetgy
agggoctoga
éﬁttcaaggg
tgageagooet
gttactgget

tetoga

Mouse-human chimeric polypeptide

gaggatccto
gtcecggagga
attcacattt
gﬁgggtggga
cagagtcaca
gagatctgag

tgtttactgg

ttottgotgg
ggcttgaaga
agctattctt
cggatcttte
attacogeeyg
gacacggecg

ggccagggaa

Glu Val Glu Leu Val Glu Ser Gly Gly Gly Leu Lyes Lys Pro Gly Gly

1

5

10

15

60

120

180

240

300

360

420

456



65 70 75 80 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr
Tyr Cys 85 90 95 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp

Gly GIn Gly 100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 69
<211> 456 <212> DNA <213> Agtf' gcgial <220> <223> Mouse-human

chimeric DNA <400> 69 cggaattcgg cccaccggtg gccaccatgg actggacctg
gaggatcctc ttcttggtgg 60 cagcagccac aggagcccac tccgaagtgc agctggtgga

Ber

Lgicygagga ggctingicalb?@1ageeigycy@igicroigeyy geagrigcereagecictgg

attcacattfagctattctt 1SO ggatg@actg ggtgcggceag getéBtggaa agggcectcga
gtgggtggga cggatctttc 240 ccggcegatgg ggatactgac tacaatggga aattcaaggg

Trp

MeRgagIcaca ARGeAred 300 -asagalcrag tagagcagecdatatggage:

tgageagcct gagatctgag gacacggcecg 360 tgtattaety tgcaagaaat gtctttgatg
gttactggct tgtttactgg ggccagggaa 420 ccctggtcac cgtctcctca getagcgaat

Gly

AAGLC98,420, 33/36 . <2
252205 <223> Mo

€s

G s

yRepti

meric po

e <4

BRI G§§]§>

0>

Leu Val Glu Ser Gly GlyGly Leu Val Lys Pro Gly Gly 1510 15

Liys
65

Met

85

2la
100

Thr Leu Val Thr val Ser Ser

115
<210> &7
<211> 45¢
<21Z2> DNA
«213» Artificial
<220>
<223> Mouse-human chimeric DNA
<400> &7
cggaattegg cccaccggtyg gocaccatgyg
cagcagecac aggagoocae tcogaagbge
agoetggete ttecetgegyg ctctectgeg
ggatgaacty ggtgeggeag gotectggaa
ceggegatag ggatactgac tacaatggga
acaaatcecac tageacagoo tatatggago
tgtattactyg tgeaagasat gtotttgatg
cectggtcac cgtectectea actagogaat
<21l0> 68
<211l> 118
<212> PRT
<213> Artificial

<220>

75

20

105

actggacctyg
agctggtgga
cagcctetygy
agggectoga
aattcaaggy
tgageagoect
gtitactgaekt

toetega

gaggatecte
gtetggagga
attcacattt
gtgggtggga
cagagtcaca
gagatctygag

tgtttactygg

Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Rla Tyr
70

BO

Glu Leu Ser Ser Leu Aryg Ser Glu Asp Thr Als Val Tyxr Tyr Cyse

25

Arg Asn Val Phe Asp Gly Tyy Trp Leu Val Tyr Trp Gly Glin Gly
110

ttottggtgg
ggctibggtcea
agctattett
cggatcetite
attaccgecyg
gacacggeey

ggccagggaa

y%Agktlificial

0 Glu Val GIn

60

120

180

240

300

360

420

456



Ser Leu Arg Val Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser 20 25
30 Trp Met Asn Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Met 35
40 45 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 60 Lys Gly Arg Val Thr IIe g éAIa Asp Lys Ser Thr Ser Thr Ala Tyr
- 65707580 Met Glu Leu Ser Ser Ceu Arg Ser Glu Asp Thr Ala Val Tyr
<223 Ynoys=8m98 0 2niMa-Ak) AaRpéatRie Asp Gly Tyr Trp Leu Val Tyr Trp
Gly GIn Gly 100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 71
<¢0022PF> 456 <212> DNA <213> Artificial <220> <223> Mouse-human
v SRIMAHC RNA5490? £3.0g0RAlG0RIG RE9AI0 fRPanenlog aglggacely
gaggatcctc ttgttggtgg 60 cagcagccae aggagcccac tccgaagtgc agetggtgga
gtctggagga ggcttggtca 120 agcctggcegg gtecttgegg cteteetgeg cagectetgg

ttcacattt agctattctt 18 t aact tgc ctectggaa agggcctcga
gtgg%;zfagg@gcggatcﬁtﬁ'c g’%@%ggga gg %éeg?gc}é agé’ ?aggatgﬁga% %gattcaaggg

cagagtcaca attacdgccg 300 34/36 acaaatccac tagcacagcc tatatggagc
tgagcagcct gagatctgag gacacggccg 360 tgtattactg tgcaagaaat gtctttgatg
ﬁ%@;@&%tﬁ%t@ﬁ %G&Eagﬁgﬁé %f@%&%ﬁg&t@éé‘&@t@t&tgépg&‘Fa*gcgaat
tctcga 456 <210> 72 <211> 119

Ser

Trp

Gly

Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Phe

50 55

Tyr Asn Gly Lys
60

val Ile

70

Liys
&5

Gly arg Thr Ala Asp Lys Ser

78

Thr Ser Thr Ala Tyr

80

Met Glu Leu Ser Leu Arg Ser Glu Asp Thr

20

Ala Val Tyr Tvr
95

Cys

Ala Arg Asn Val

100

Asp Gly Tyr Trp Leu Val

105

Tyr Trp Gly Gln Gly
118

Thr Leu Val

1Li53

Thxr Val S8esr Ser

<210
<21i»
212>
213>

69

456

DRa
Artificial

<220

«223> Mouse-human chimeric DNA

<400> 6%

cggaattcogg cocaceggtyg

cageageoac
agectggcegyg
ggatgaactyg
coggegatgg
acaaateccac
tgtattactg

cccktggteac

aggagecoac
gtecctgcgg
ggtgeggeag
ggata?tgac
tagcacagoo
tgcaagasat

cgtctoctea

gacaceatgg
teogaagtge
gtcagctgeg
goteetggaa
tacaatggga
tatatggage
gtetttgatg

getagogaat

actggacctg
agetggtoga
cageetotgg
agggectoga
aattcaagyg
Lgageragecet
gttactygget

tctega

gaggatectce
gtectggagga
attcacattt
gtgggtggga
cagagtcaca
gagatotgag

tgtttactygg

chottggtgyg
ggettggtca
agobattett
cggatetttce
attaccgeooy
gacacggoeg

ggccagggaa

&0

120

180

240

300

360

420

456



<212> PRT <213> Artificial <220> <223> Mouse-human chimeric
polypeptide <400> 72 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val
Lys Pro Gly Gly 1510 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
. Thr Phe Ser Tyr Ser 20 25 30 Tr%%%t Asn Trp Val Arg GIn Ala Pro Gly
“ Lys Gly Leu Glu Trp Met 35 40 45 Gly Arg lle Phe Pro Gly Asp Gly Asp
Thr Asp Tyr Asn Gly Lys Phe 50 55 60 Lys Gly Arg Val Thr lle Thr Ala
jiiAspZ?l;/s Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu
<2122\rg§@r Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Val Phe
<213AspGlyelyE dap Leu Val Tyr Trp Gly Gin Gly 100 105 110 Thr Leu Val
20Thr Val Ser Ser 115 <210> 73 <211> 57 <212> DNA <213> Homo
<2203apiens <400> 73 atggactgga cct gat cctcttcttg gtggcagcag
“223’écg“é%“gsgea’&%%nac%%mg’?"%ég%‘ip‘?ﬂggggp 19 35/36 <212> PRT <213>
<s00ElOm® sapiens

Glu Val @ln Leu Val Glu
1 5

Ser Gly Gly Gly Leu

10

val Lys Pro Gly Gly

15

Val
20

Ser Leu Sexr Ala Ala BSer Phe

25

Arg Cys Gly Thr Phe Ser Ser

30

Tyr

val Gln Ala

40

Asn
35

Trp Met Arg Proc Gly I Leu @lu Met

45

Trp Gly Trp

Gly Arg Ile Phe

50

Pro Gly Asp Thr

55

Gly Asp Asp Tyr Asn Phe

60

Gly Lys

Val Ile

70

Lys Gly
65

Arg Thr Thr Ala Ser Thr Ala

75

Asp Lys Ber Thr

Tyr
80

Met Glu Ser Leu

BS

Leu Ser Arg Glu Asp Thr Val

50

Tyr Tyr

S5

Ala arg Val

100

Asn Phe Asp Gly Trp Leu Val

105

Tyr Tyr Ely Gin

110

Trp Gly

Val
Li5

© Thr Leu Thr vVal Ser Ser

<210
<211>
<212>
<213

71

45¢

DNA
Artificial

<220>

<223> Mouse-human chimeric DNA

<400> 71

cggaatteoy
cagcagacac
agcotggegy
ggatgasactyg

ceggcgatagy

coraceggty
aggagocecac
gteectgogg
ggtgeggcag

ggatactgac

gocaccatgg
tcogaagtge
ctecteococtgeg
gctococtggaa

tacaatggga

actggaccty
agetggtaya
cagectetayg
agyggectoega

aattcaaggy

gaggateote
gtetygagga
atteacattt
gtggetouga

cagagtcaca

ttcttggtgg
ggctitggtoa
agctattett
cggatctite

attaccgoeg

60

120

ig0o

240

300



<400> 74 Met Asp Trp Thr Trp Arg lle Leu Phe Leu Val Ala Ala Ala Thr
Gly 1510 15 Ala His Ser <210> 75 <211> 345 <212> DNA <213>
Artificial <220> <223> Mouse-human chimeric DNA <400> 75 gatatcgtga
tgacccagac tccactetee ctgecegtea gggetggaga geecgecage 60 attagetgea
ggtctagcaa gagcctcttg cacagcaatg gcatcactta tttgtattgg 120 tacctgcaaa
agccagggca gtctccacag ctcctgattt atcaaatgtc caaccttgtc 180 tctggcgtcc
acaatgSRE QP EICRIBRLER G BRI gL ERARta ARG AR/ cPAD BT Ry gt g§
t a t 3001 tCO 420
e e S g S TP 1s
ccctxt2e RRIct<243> Antificisd <2202 cg223> Mouse-human chimeric 456
polypeptide <400> 76 Asp lle Val Met Thr GIn Thr Pro Leu Ser Leu Pro
.s1ovallhrProGly 151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Lys
<z115€enrkeu Leu His Ser 20 25 30 Asn Gly lle Thr Tyr Leu Tyr Trp Tyr Leu
<2126Iekys Pro Gly GIn Ser 35 40 45 Pro GIn Leu Leu lle Tyr GIn Met Ser
<2L3AsAEEd VakSer Gly Val Pro 50 55 60

<220>
<223> Mouge-human chimeric polypeptide

<400> 72

@lu Val Gln Leu Val Glu Ser Gly @ly Gly Leu Val Lys Pro Gly Gly
1 ) 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
20 25 30

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

gly Arg Ile Phe Pro Gly Asp Gly Zsp Thr Asp Tyr Asn Gly Lys Phe
50 55 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu ILeu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
83 20 as

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 1058 110

Thr Leu Vval Thr Val Ser Ser

115
<210> 73
<21l1l> 57
<212> DA

<213> Homo sapilens

<400> 73
atggactgga cctggaggat ccotctteottg gtggeagcag ccacaggage ccacteo 57

<210> 74
<Z1l> 18



36/36 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65 70 75 80 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ala GiIn
Asn 8590 95 Len Gin Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu
lle Lys 100 105 110 Arg Thr Val %}& <210> 77 <211> 66 <212> DNA
<213> Homo sapiens <400> 77 atggacatga gggtccccgc tcagctcctg
<2133gcRktge tgctetggtt cccaggtgee 60 aggtgt 66 <210> 78 <211> 22
213221 9P RIP294%> Homo sapiens <400> 78 Met Asp Met Arg Val Pro Ala
<¢0dsintau Leu Gly Leu Leu Leu Leu Trp 1510 15 Phe Pro Gly Ala Arg

Cys 20
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly

1 5 i0 15

Ala His Ser

<210> 75

<211> 345

<212> DNA

<213> Artifiedial

<220

<223> Mouse-human chimeric DNA

<400> 75

gatatcgtga tgacccagac tecactcotee ctgccegtea ceoctggaga goeegeeage &0
attagetgea ggtotagoaa gagectottg cacageeaty geatcactta tttghatbgg 120
tacctgeaaa agocaggyca gtetecacay cteoetgattt atcaaatgtc caaccttgte 180
tetggegtee ctgaceggtt ctecggatoc gggteaggea ctgattteac actgaaaatco 240
ageagggtog aggctgagga tgtbggagtt tattactgeg cteagaatcet agaactteet 300
tacacctteyg goggagggac taaggtggay atcaaacgta coggtg 345
«210> 78

<211l> 115

<212> PRT

<213> Artificial

<220 .

<223> Mouse-human chimeric polypeptide

<400> 76

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 10 i5

Glu Pro Ala Ser Tle

Aen Gly Ile Thr Tyr Leu

35

20

Ser Cys Arg Ber Ser

490

Tyr Trp Tyr

Lys
25

Leu Gln

Ser Lieu Leu

30

Lys Pro Gly

45

Hiz Ser

@ln Ser

Pro Gln Leu Leu Ile
50

@ln Met Ser
&5

Tyx Asn Leu Val Ser Gly Val Pro

60



36/36

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile

&5

70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ala Gln Asn

85 50 95

Leu Glu Leu Pro Tyr Thr Phe Gly @ly @ly Thr Lys Val Glu Ile Lys

100 105 110

Arg Thr val

<210>
<211
«212>
«<213>

<400>

115

77

66

DNA

Homo sapilens

77

atggacatga gggtoceoge teagotootg ggocteotge tgototggtt cccaggtgee

aggtgt

<210>
<211
<212
<213»

<400>

78

22

PRT

Homo sapleng

78

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

1

5 10 15

Phe Pro Gly Ala Arg (ys

20

&0

66



