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WO ZMQ&E%ELES WITH INCREASED Fc RECEPTOR BINDING AFFINITY
AND EFFECTOR FUNCTION BACKGROUND OF THE INVENHitR#/003896
Field of the Invention [00011 The present invention relates to antigen
binding molecules (ABMs). In particular embodiments, the present
W@h@?EN el &EoaBind hiTh ONGEI TNIC R At & ci REGHRGOR
chimeric, phmiiived sitAbani2ed a R BHiE O ECIHECBIORUmMan CD20.
In addition, the present invention relates to nucleic 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 inZetiBi;aod/isimethddshorsityg These ABMs in treatment
of disease. In addition, the present invention relates to ABMs with
modified glycosylation having improved therapeutic properties, including
FighdtibOdie&waétiiivrcreased Fe receptor binding and increased effector
function. Background Art The Immune System and Anti-CD20 Antibodies
[00021 The immune system of vertebrates, including humans, consists of
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"antigens"). Lymphocytes are critical for the proper function of the
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("interleukins"), which stimulate B cells to differentiate and produce

Ba%ﬁtép&guig%immunoglobulins“) against the antigeh.

The Immune System and Anti-CD20 Antibodies

{00021 The immune system of vertebrates, inclading humans, consists of a
number of organs and cell types, which have evolved to 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 lymphooytes: T
celis and B cells. T cells are responsible for cell mediated immunity, while B
cells are responsible for antibody production (humoral immunity). Howeves, ina
typical immune response, T cells and B cells function interdependently: T cells
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 antigen presenting cell; such activation causes release of biological



[0003) Each B cellwithin the host expresses an antibody of one particular
type and specificity, and different B cells express antibodies specific for
WO 28if8reht? antigens. B cell proliferation and antibody productBfIEPiReI 4803896
reaction to a foreign antigen, and both typically cease (or substantially
decrease) once the foreign antigep-has been neutralized.. Occasionally,
however, proliferation of a particular B cell will continue unabated; such
proliferation can result in a cancer referred to as "B cell lymphoma.”
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CD20Q surface antigen. has the potential of serving as a candidate for
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refenedalized asdallowssntipodies specific to the CD20 surface antigen of
a patient, by injection, for example. These
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cell lymphoma, the CD20 surface antigen has the potential of serving as a
candidate for "targeting” of B cell lymphomas.

{0605] In essence, such targeting can be generalized as follows: antibodies

| specific to the CID20 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 radioactive
labels 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. Irespective of the approach, a primary goal is to destroy the
tumor: the specific approach can be determined by the particular anti-CD20

antibody which 1s utiized and, thus, the available approaches to targeting the

CD20 antigen can vary considerably.



Administration's-approval of Rituximab (RituxanTM; IDEC
Pharmaceuticals, San Diego, CA, and Genentech Inc., San Francisco,

wo %%f?fé?%e treatment of CD20 positive B-cell, low-grade or ROTlEHP#04/003896
Non-Hodgkin's lymphoma, Trastuzumab (HerceptinTM; Genentech Inc,)
for the treatment of advanced breast cancer (Grillo-Lopez, A.-J., et al.,
Sensin. Oncol. 26:66-73 (1999); Goldenberg, M. M., Clin. Ther.
21:309-18 (1999)), Gemtuzumab (MylotargTM, Celltech/Wyeth- Ayerst)

[0006] for thelireatentaf ﬂ%ﬁb&ﬁﬁ:aﬂ%&%ﬁm@d@ﬁf@éﬁ@ﬁﬂi@@ andiMemiadmab
té(;, N(J:Etf‘QfITMf Millenium Pharmaceuticals/Sc eriig AG) for the
atient st B &t onfS | Beyctedkenths. The shiecdsswt ks
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[0007) surface.antigen BaveReaRr Rt Muring (Rause) onocional
ant|b0dy 1F5 (an antI_CDZO antlbody)l%{vkgé% GCBPQOI' f?ependent
mechanisms contribute substantially to the action of cytotoxic antibodies against

fumors and indicate that an optimal antibody against tumors would bind
preferentially to activation Fo receptors and minimally to the mbibitory partner
FeyRUB. (Clynes, R. A., et al., Nature Medicine 6(4):443-446 (2000); Kalergis,
AM., and Ravetch, J. V., J. Exp. Med. 195¢12):1653-1659 {(June 2002). For
example, the results of at least one study suggest that the FeyRIIla 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 FeyRIIla 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)).



reportedly administered by continuous intravenous infusion to B cell
lymphoma. patients. Extremely high levels (>2 grams) of 1F5 were
WO r@peredly required to deplete circulating tumor cells, and theGegalisiweres s

described as being "transient.” Press et al., "Monoclonal Antibody 1F5
(Anti-CD20) Serotherapy of Humap4_B-CeII Lymphomas." Blood
69/2:584-591 (1987). A potential problem with this approach is that
non-human monoclonal antibodies (e.g., marine monoclonal antibodies)
typically | an effector fupctiopality, i.e., they are, unable to, inter
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"partial response”); denberg, D. M. et al., "Targeting, Dosimetry an
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patients receiving multiple injections -5- reported to have developed a
HRRREBp At AdBaiBhinI - IRiireAdiempdieed Mévsdlsnaieach their
ibgglies in the Treatment of Non-Hodgkin's Lymphoma" Hein./Onc.

Clinics ofN A. 5!5:1013-1025 3199.1) (revie v article); Press, O.7/, et
[0009]  Anotherreported approach at improving the ability of murine monoclonal

antibodies to be effective in the treatment of B-cell disorders has been to
corjugate a radioactive label or toxin to the antibody such that the label or toxin
is localized at the tumor site. For example, the above-referenced 1F5 antibody has
been "labeled" with iodine-131 ("I} and was reportedly evaluated for
biodistribution in two patients. See Eary, J. F. et al,, "Imaging and Treatment of
B-Cell Lymphoma" J. Nuc. Med. 31/8:1257-1268 (1990); see also, Press, O. W,
et al., "Treatment of Refractory Non-Hodgkin's Lymphoma with Radiolabeled
MB-1 (Anti-CD37) Antibody" J. Chn. One. 7/8:102%1038 (1989) (indication
that one patient treated with "*'I-labeled [F-5 achieved a "partial respons‘e“);
Goldenberg, D. M. et al., "Targeting, Dosimetry and Radioimmunotherapy of B-
Cell Lymphornas with Jodine-131-Labeled LL2 Monoclonal Antibody" J. Clin.
Onc. 9/4:548-564 (1991) (three of eight patients recetving multiple injections



al "Radiolabeled-Antibody Therapy of B-Cell Lymphoma with Autologous
Bone Marrow Support. "New England J. Med. 329/17: 1219-1223 (1993)
(iodine-131 labeled anti-CD20 antibody IFS and B1); and Kaminski, M. G.
et al "Radioimmunotherapy of B-Cell Lymphoma with '311 Anti-BlI
(Anti-CD20) Antibody". New England J. Med. 329/7(1993)(iodine-131
labeled anti-CD20 antibody B1;shereinafter "Kaminski"). Toxins (i.e.,
chemotherapeutic agents such as doxorubicin or mitomycin C) have also
been conjugated to antibodies. See, for example, PCT published
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1992Add|t|onally, chemical agents, cytotox-ins or radioactive agents may be
N d|r or.indirectly attached 10 the nti- an ibody such that the
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genetically €ngineered
mouse/iuman chimeric antibody directed against the CD20 antigen. See also,

PCT Publication No. WO 88/04934. For e}:ample,_ mhwamead (RITUXAN®), a

chimeric anti-CD20, antibody has been approved. for the treatment of non-
Hodgkins lymphoma.

[0011] 'G‘iven. the expression of CD20 by B cell lymphomas, this antigen can
serve as a candidate for “tatgeﬁng" of such lymphomas. In essence, such
targeting can be generalized as follows: antibodies specific for CD20 surface
antigen -on B cells are admunisiered to a patient. Thess anti-CD20 antibodies
specifically bind to the CD20 antigen of (ostensibly) both norrmal and malignant
B celis, and the antibody bound to the CD20 on the cell surface results in the
destruction and deplstion of tumongenic B cells. Additionally, chemical agents,
cytetoxins or radicactive agents may be directly or indirectly attached to the an#-
CID20 antibody such that the agent 1s selectively "dslivered" to the CD20 antigen
expressing B cells. With both of these approaches, the pnmary goal is to destroy

the tumor. The specific approach will depend upon the particular ant-CD20



chimeric human gamma 1 murine constant domain containing monoclonal
antibody directed against the human CD20 antigen. This chimeric

wo 20881kedy contains human gamma 1 constant domains and &1&%&% ek:);},(%
the name "C2B8" in U.S. Pat. No. 5,736,137 (Andersen et, al.) IsSued on

April 17, 1998, assigned to IDEC Pharmaceuticals Corporation.
RITUXAN(r) is approved for the tréatment of patients with relapsed or
refracting low-grade or follicular, CD20 positive, B cell non-Hodgkin's

lymphoma. In vitro mechanism of action studies have shown that
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14:975-81 (1996)). Bacteria very rarely glycosylate proteins, and like
other types of common hosts, such as yeasts, filamentous fungi, insect

and-prHabliSlyieky hlyoosylation patterns associated with rapid
clearance from the blood stream, undesirable immune interactions, and

[0013} The oligosaccharide component can significantly affect properties
relevant to the efficacy of a therapeutic glycoprotein, includin g physical stability,
resistance to protease attack, interactions with the immune system,
pharmacokinetics, and specific biological activity. Such properties may depend
not only on the presence or absence, but also on the specific structures, of
qiigosaccharides. Some generalizations between oligosaccharide structure and
glycoprotein function can be made. For example, certain 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 et al.,
Nature Biotechnol. 14:975-81 (1996)).

[0014] Mammalian celis.are the preferred hosts for production of therapeutic
glycoproteins, due to their capability to glycosylate proteins ‘in the most

compatible form for human application. {Curnming e af,, Glycobiology 1:115-30



in some specific cases, reduced biological activity. Among mammalian
[nese hamster ovary (CHO) cells have been most commonl
wo ﬁg(%?ﬁ%%ng the last two decades. In addition to giving suitabfet/1B20
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to high densities in simple bioreactors using serum- free media, and
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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 atiached
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 ocour between cell lines, and even minor differences are
seen for a given cell line grown under different culture conditions. (Lifely, M. R.
et al., Glycobiology 5(8):813-22 (1995)).

[0016] One way o obtain large increases in potency, while maintaining a simple
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



site at Asn297 in each CH2 domain. The two complex biantennary

WO Z{SJgg{pﬁggé:harides attached to Asn297 are buried between mr?ci)ggzoweos 0
omains, forming extensive contacts with the polypeptide backbone, and

their presence is essential for the antibody to mediate effector functions
such as antibody dependent cellugar cytotoxicity (ADCC) (Lifely, M. R., et
al., Glycobiology 5:813-822 (1995); Jefferis, R., et al., bnnaunol Rev.
163:59-76 (1998); Wright, A. and Morrison, S. L., Trends Biotechnol.
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International Publication No. WO 99/54342, the entire contents of which

oligestreiusifnicatigehatb donpveldreate Purkd diminsey BHCEH bdomgito a
fei%afg%%as@wmgwfm%wsg%@@y&mﬁ}a&m%é;}ffg}%ﬁ@&s

specificity, but have too little potency to be clinically useful when

espradticder inhstatiftradndustiedi ¥el fiedaaciingliors GhdIEnayibedy
ddb4mana ey kg Biriselanoly 11l 781180 (1999))Ehabsiusdy,

was the first to show that large increases of ADCC activit could be
5:Bbiafted 16y eh JtEatin g o1é AntguyabauémyCels &@5&}5@%@@@ I,

antichhadsn, e dito aningreasednthe mroportionoefgonstant region
(Fc)-associated, bisected oligosaccharides, including bisected,

[0617)  nonfuldyshIEtan SR TEAECHETERES SBIE e e R FoRATasiAR in Chinese
haaidralbr-ascyring artipedigss (0Q18) Therg srmaingianesssforenhanced

therapeutic apg‘,[oaches targeting the CD20 antigen for the treatment of B

CEaIfN mbham&Y /Y BHARIESTAFCI ARG 20E iBE ifataHs h ihaisectrd

o1BBIRIHRHMY AR STk B BNYENTHON (993 A Recoanrizingdhen anti-
tremendous therapeutic potential of anﬁiﬁg&n Z(i)gdin molecules rﬁ?BMS)
ine B

DHADIES e TS SBRBRER B O DB ok 13
er@velRaaniylyeerRngifRervehiehance Fiereaepiorbnding affinity smnd

(SIS Eten g MR oy apetod g
whhimeebasbbogies)orated by reference). The antibody chCE7 belongs to a
large class of unconjugated mAbs which have high tumor affinity and specificity,
but have too little potency to be clinically useful when produced in standard
industrial cell lines lacking the GnTIIl enzyme (Umana, P., ef 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 GnTILL, which also led to an increase in the proportion
of constant region (Fc)-associated, bisected oligosaccharides, including bisected,
nonfucosylated oligosaccharides, above the levels found m naturally-occurring
antibodies.

[0018] There remains a need for enhanced therapeutic approaches targeting the
CD20 antigen for the treatment of B cell Iymphomas in primates, including, but

not limited to, humans.



or chimeric fragments thereof. The efficacy of these ABMs is further
enhanced by engineering the glyeosylation profile of the antibody Fc
region. [0019a] In a first asepet, there is provided an engineered Type Il
anti-CD20 antigen binding molecule having increased ADCC as a result
of said engineering without substangial loss of ability to induce apoptosis
of target cells, wherein said antigen binding molecule comprises a
complementarity determining region (CDR) of the murine B-Lyl antibody

selected arom CDR1 of SEQ ID
NO:13, SEQ | W{fg Bo%%%#ﬁhﬁea@??é lain CDR 2 of SEQ
[@@%&N@t%%ié en%r §qE %%%%zgga@g *&hﬁe Q}?a 11 h n mhun?

ID'N ?atenlgtcal ofrg?
mO@Dﬁ@ (G ISEQ (N VESharidnhie dightcliaify CDR3 n’ilﬁE@ItBEING) 21611%30(%

d[qg(;l@mi econd 1.1 rovided a host cell.expres;
"least one nu%el’c“gcﬁ%e%%o ?fga péﬁ}%%ﬁudé havi 19018? nél& e J{\ and
elicitetyfgiucosarfinyitrensfendsmitk achivitioredreamating safficiertitong such

ARRRgINger the R region of.a poivpentide J;d% ced:d xgﬁac n%?%ggm hodies

wherein said polypeptide is the antigen Ing Mo lecule s
or el Gargeldritwttiid Hepebictesrefighprovidedl as iSotdkedenhanced by

ennPI?JéfHH&'&%“Q%\,%%U}% %ngr@rﬁggug{lc&éﬁ%tdgr}codes the heavy chain

“variable region of c erein sali p0|ynucfeot|ée comprises a
sequence having at least 80% identity to a sequence selected from the
[00FPalip ConsiBtingshcSE@HIsN@PPe$EQ ID -9a- NO:31.. SEQ ID NO:33,
SEQ ID ND:35, SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:41, SE ID
an RRERETSEID NES 2R P RET G BT EERS AN G e S B e T Casa
resubbd? dﬁdl\é@aﬁi’ec%r@n&@sﬁ&tﬁﬁﬁl skl 6F. BHiLBQ M@a’@%@ﬁ@dﬁmw

o S F AT AP TSH SR PO R Sming
mg@ﬁlmwmmpm@@mmwmmﬁg of: the
chain var re sai X
e ARG SE B NG s B S S N e
chaitOOD@E] &f SHHtI ablieet, t(hEfeIs N@umﬁe@ﬁn@(ﬁbbmﬁyemﬁdﬁm heavy chaim
€D m?Eﬁgow %D,?éy%de 9882 b*ﬁ%ﬁ%%'& ! h%%ﬁ%bgﬂ

ereis g use t e an |gen molecule’ as
of SHIpTR ISOthe; mérthﬁmhm}mﬁm@ﬁﬁﬁc@f@@@ I EARA disorder treatable

by
[0019b] In a second aspect, there is provided
a host cell expressing at least one mucleic acid sncoding 2 polypepude having B(1.4)-N-
acetylgmoosaminylransferase I activity m an amount safficient 1o enginesr the Fe
region of & polypeptide produced by said host cell, whersin said polypepude is the

antiger binding molecnle as defined above.

[0019%c]  In athird aspect, there is provided
an isolated polynucleotide comprising 2 seguence that encodes the heavy chain variable
region of claim 6, wherein said polyoucleotide comprises & sequence having at least 80%

identity to 2 sequence selected from the group cobsisting of: SEQ ID NO:28, SEQ ID



B-cell depletion. [0019gJ In a seventh aspect, there is provided a
humanized Type 11 anti-CD20 antigen binding molecule comp icing a
heavy chain variable region comprising the B-Lyl heavy chain CDR1 off
KEQ ED NO: 145. S:-,Q ID NO:16, or SEQ ID NO: ii; heavy chain CDR2
of SEQ 1D NO:25, SEQ ID NO:26, or SEQ ID NO-277; and heavy chain
CDRS of SEQ ID NO:28, wherein&aid antigen binding molecule induces
higher levels of apoptosis when incubated with =0-positive human cells
relative to a control tinder identical conditions using the C2B8 chimeric
IgGi antibody with an identical sequence to rituximah. [0019h] In an
eighth aspect, there is provided an isolated polynucleotide comprising a
NO:HefRAcEehtndas Whﬁé@%ﬁéin%a@e%@&é’n 25 QR atbveER D
Nc};éggo%% $3idpolsnusleotdecamprisesasraupase baving atlsast -880 D

ntity to a sequence selected from the %roup consisting o_.: SE

ID
NO-NO.FBQSEOND M0 SEQSENS Mo FBRSENBNe: 35S yN0-3FR P

o RPN SRS SO R R

NO:BEQ ID N0:57, SEQ ID N0:59, SEQ ID NO0:61, SEQ ID N0:63, SEQ ID
ND:65, SEQ ID N0:67, SEQ ID N0:69, and SEQ ID NO:71.[0019i] In a
inth ect, there is provide ' ' IS sing
00 S T e e e
a seyfeareithsaiticpdtyribceghidacormprisels méiééaﬁgﬁé@%%ﬁ?g atbgETBoo
identity.to SEQ 1D NQ: 75, [0019j t t,: i i .
pOl}&ﬁrir%oé{élgncee %Fego%%rls?ngnt V%@%lﬁ%ﬁjgﬁfg h%f?ilﬁﬁe}d%épb%gqg o
75. [0019K] In an eleventh aspect, there is provided a host cell comprising the
expression vector of the tenth aspect. [00191] In a twelve aspect,-there is
[6oFevides thafiseakthetantigantindizg motepesas defined Jomifresing the
manufacture of.a medicament to treat a disorder treatable by B-cell
PC’lYa% Féﬁtii?"}ﬁ %?r?jjlﬁ ‘ﬁ‘iirteeenth aspect, there is provided a method for

producing in a host ceE an anti-CD20 antigen binding molecule having an

Fc region with modified oliigosacch riéi s an [ ed t "ﬂﬁ%ﬁr tecul
[mm&eas]oébaegl’f)é%@?p?ﬁ%&ﬁ 1'necr,; léifff‘ﬁ%%? o%“(%%ﬁ%r%g:%”gn B = molects
as defined above for the manufacture of a medicament to treat 2 disorder treatable by

B-cell depletion.

[-0019gj in ré, seventh aspéct, there 15 provided _ _

2 tmmamized Type I amd-CD20 antigen bi:ndiﬁg molecule comprising 2 heavy chamn
vaziabie region comprising fhe B-Ly! beavy chain CDRI of SBQ ID NO:13, SBQ D
NO:16, or SEQ ID NO:17; heavy chain CDR2 of SEQ ID NQG:235, SEQ ID NC:26, or
SEQ ID NO:Z7, mmd heavy cna:m CDRB-of SEQ ID NO:28, wherein said antigen binding
molecule indnces higher levels of spoptosis when incubated with CD20-positive human
cells telatve to 2 control mnder idepfical conditions using the C2ZBE chimene 1gGl

antibody with an identical segnence to TiTuximab.

[0019h] In an eighth aspect, there is provided an isolated polynucleotide
comprising a sequence encodes the heavy chain variable region as defined above,

wherein said polynucleotide comprises & sequence having at least



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

encoding a activity under conditions poly peptide having

B(1,4)-N-acetyigiucosaminyltransferase HI -9c- which permit the

production of said antigen binding molecule, and which permit the

modincation of The oligosaccharides pres .t on the F-- region of said

antigen binding molecule; and b. isolating said antibody; wherein said

antibody is a fusion protein that in; Ldbes a poiyneptide having a variable

region seanenee selects d from the group etmetcm g of SEQ ID NO-30,

SEQ ID NO S2, SEQ ID NO:34, SEQ ID N036, SEQ ID N03&, SEQ ID
SHOALNEED IDMRAZERLR Horad: SEQIDN SEQD g%%ﬁ?azg SEQ

SE%ID NO:50 S@_J\QNQ:SZ SEQ ID 'N0:64, SEQ ID NO:56, SE D™
R8%SER B 60, SEQ D N2, SEQTD Nivi64, SEFINICS65EQ ID
NBEQ, |mqmm§a@,|@g@oﬂpm&@,l@wﬂ:&m¢§@% ﬁioi{éz.@]dsﬁq D

ion_equiyalent to the Fe regon of an inm moglobuiin. [0019n] In a
NGt Sanahi e o g SR CmpdRR-3S, S50 D
NeoaipssiggrhuaniyesEUriingaesdeswo as defined aboveand @, and SEQ D

) Imaceutically acceptable carrier. [00190) In a fifteenth aspect, there is
provided an antigen binding molecule as defined above for use as a
medicament to treat a B-cell discorder. [0020] In one embodiment, the
disclosure is directed to an isolated polynucleotide comprising; (a) a | .

[4BHtibnce s aBtEATRRA LSS BEEANIRT BP 5@ NEegideprpRysing @

sDHRenBeaihe: 2E£S AL N2 1i g GRS Mflaiflk: (D nseuensaisalected HamRsaid
group consisting of, SEQ ID NO.:21, SEQ ID NO. 22 and SEQ ID NO.:23.

PROBRECIE PIIHSEEs |1B5NeN 2 by Bgdth&rashitibairfemiityng SEQ 1D NO:
-disclosure 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 polymeptide.

409511 In@ furthar embodimert, thediselopure dg diested fo.an 'éﬁl?éﬁgi g th

! pciﬁr%ucle_otide comprising SEQllDﬁNo.:Z. in anotgg!r embodiment-, -9d- ne ?

pebaibidetbs s id<dinseiabotr an isolated | Yy.ucieotide comprising SE Q) ID
So hind further eni.hodt211E;t:kt 'the disclosure, is directed to an

isolated polytlueleotid.r eonlprisLla < sequence selected from the group
I“@Br%%tinb“oF%Ef(l@}’ﬂ_“)ﬂF\I@Q@?%E@%r)ls provided a host cell comprising the

expression vector of the tenth aspect.

[0019/] In a twelve aspect, there is provided the use of the antigen binding
molecule as defined for the manufacture of a medicament to treat a disorder treatable

by B-cell depletion.

]0019m] In a thirteeenth aspect, there is provided
2 method for producing in z host cell an anti-CD20 antigen binding molecnie heving an
Fc tegion with modified oligosaccharides and engineered to have increased effector

function, said method comprising:

& cnituring 2 host cell engineered to express at least one mucieic acid encoding 2

polvpeptide having B(1 4 )-N-acetyighucosaminylransferase III activity under conditions



_rNil.,; [ S.[I) 5033: Sr;Q 11) No:35; SEQ I[ 0:. ; SE 15 ? 0:39; SEQ II)
No:41 ; SEQ 11) No ~, SEQ li) NO: 5; SEQ Il) No:47: SU) i.D lac : SEQ
ID No 51 SE QID Ncl SE Q 1) 0: 5; SEQ [l) No:57; SE Q-) ID Ecr 9; SE
Q I:-) No:61 SEQ ID NO : SEQ ID No: 5. SEQ ID N..67. SE: r D "'wo0:69;;
and SEQ II' No:71.. In another emhod;"irellt, the disclosure is directed to
an. isolated pwynucleotide compgging SEQ 3S) No.:,s5. In one
e.mhod.iment such-polvn .cieotides encode Fusion polypeptid-es, [00221
The diSC OSure is further directed . to an isolated p | micieQild:.

a., sequence havi.n.g at least 80% identitl to SEQ ;.I) NO:2.
Wm\ﬂm@%htg% étl i Wéﬁéﬁ@%@%ﬁ%ﬁfm‘eﬁ% an

modﬁﬂdﬁm af aandictheistastrads: oifesiot le@bn (Sedatee:ipsh binding
ol nu otiCte ornprtsing a sequence having -10- at least 80% id= entlty to-
NO : 4, wherein said iso aced poltinucleotide encodes a fusion
polyrpeptlde ‘The disclosure is further Chtecteo to an isolated. p
b ).vprieties-sui @Bthodiino a sequence having at least 80%%0 ; . nti. to a
whﬁ%%@%ﬁ%ﬁf@d Liramhe greieensistzng o ’?Fogp@lblﬂa%%v§lb&m}°
‘ No: nl; SE Q1F) No: SEQ ID' No: 35: SEQ ID 37, SE No: 39:
Tegiog SERMPNIERIE oM for e FISEBAHNG IS é@»@ NG EE 32,
B0 I W > SHQRDNND 48 ~5¢R
5B Q%%QPDA%O SEQ 'Isl’DgNo (;; No: 67 SECS ID Fisr%o@jggﬁgE SBQ
D NB#fo FR &@ﬁw&é@%ﬁ N& A itterefi SR stiaetER 1P

NGy m@sa B@mw@sp@,&@mm@ srammddtienal o

emb iment the disclosure | ; directed to an _isolated pol nucleotide

NO: %rﬁ%ﬁéﬂ%&*@%&@%& Natifiey %%%t%@&%%@tﬁo%%@—m%é QD

NO:yherein-saiehi salatetn ol sloeitsaieedesadission:nalypeptide.
[00231 the disclosure is further directed. to a. polynucleotide comprising
SEQ ID NO: 11 (whole heavy chain), or to polynucleotides having g;i%,

- [00188%6, J0% fosriReBh IRl MRS $E7(2)‘Ci P@Cphﬂm?ﬁ%%%%ﬁ@m%o%t&%o

_ c:omgﬂﬁ%eﬁwéoaﬂt@érﬁ/ﬁﬂﬁiﬁgthﬂgié&mI%§lﬂgf15&%lﬁ\ha A/ hplerligihkahedlty
or to polyrtucleo,lides havmg 90%, 85%. 90%. 95% oir 9914, identity

ace %Nﬁ *12. 0)2241. Il ". disclosure is also directed to an. isolated nc
v, tucle tide encodin u a. c meric nol- ep:idc hao' g the sequence of' SEQ

[901'510 I %a"’%géﬂﬁwo ent| qutﬁ}ﬂgﬁgﬁ)gﬁeaﬁﬂ ISERIRSRAIENTE as

ocu avmgt --s (' 3.ei ce of SEQ ID No.:i; and a

deﬁr@{ﬁf@y@é@mwtﬂm%@ﬁmwﬁgw&ﬁi discorder.

16020] In one embodiment, the disclosure is directed to an isolated polynucleotide
comprising: (&) a sequence selected from a group comsisting of : SEQ ID NO.:5,
SEQ ID NO.: 6 and SEQ ID NO.: 7. (CDRs Vi) : (b} a sequence selected ffom a
group consisting of: SEQ ID NO. :21, SEQ ID NO.:22 and SEQ D NO.:2 3. (CDRs
Vo) : and SEQ 1D NO:24. In another embodiment. the disclosure 1s directed to an
isolated polvnucleotide comprising SEQ ID NO..8. SEQ ID NO.:9 and SEQ 1B
NO.: 10, (CDRs Vi). In one embodiment, any of these polynucleotides encodes a

fusion polypeptide.

{0021} In a further embodiment, the disciosure is directed to an isolated

polynucleotide comprising SEQ ID No.:2. In another embodiment,



scouence of an antibody Fe region, or a fragment thereof', from a species
other than. mouse. The disclosure is also, directed to an isolated p" i
nucicotide encoding a chimeric iaoiGpeptide havi.n<4 a sequence
selected the group consisting 01 SLi,." ID% Na: )O: SEQ ID N>. ~2: SE
'ID No. 4 3 E ILA Nto: 6( SEC} ID No: 3i SE Il No: 4r1 SEQ ID No: 42:
SEQ 'D Nor 44 SEQ I11) No . 46™: SEQ-ID No: 48 IC, SEC; ID No: 50:
SEQ ID No: 52: SEQ ID No: 54SE.CK IN No: 56: SEQ 113 No. 58; SEQ
ID No: 60; SEQ. ID No: 62; SEQ ID No: 64 S PQ i D No: 6=6; SEQ ID No :
68; C; ID No: 70;; and SEQ ID No: 72. In. oil:: embodiment. the
th:poldnicipetide;; caRrises & sAGUENES encRding.a polpsiDiide having, &
; set, cncFc setectcd. from, the on con3|st|ng of SEQ ID No ,0; éEQ ID No
e S PRPRIGISED IDNGETE5SE) IN N6238? SiQ #11) g, S}EQHIIFI«N@WS‘-
ﬁk% &r% sl NQ 44 SERQHDNG A0: 3B -QHADNR:AS: SRQIDINOD: SEQ 1y
No :52: Sr <" ID_N(-,:54 SEQI D No:56; S .iQ I“I) N038SEQIQ Njo:6 ;

"G‘éc D628 *Qi?)f NI44'SED 1D NoBn SEQ IHbIE SEQ AF. 1D

Noter amkGRIDWNe: 2: and arsequence el tding dipolypeptiderhavingdhe
sequence o fan at.tino,ty | Fc reglon ora fragment thereof., fromaaa.

Nogpbcies bthet than MOUSE. fgoY8 ¥ in yef-another embotiment He%: SEQ 1D
Negisclosureris directed to,am, iselateds 7' RHG@fB@@@@“e@&%@%h ASEQID
chlmerlc polypept7.k ha.vin.c the sequence of S No.:L In. one
NoainhUUCIBAT SHE POl RttcRotidE eotfipHseda s degapntdsrtaaliig alcotide
wiﬁ@lyﬂﬁutfﬁﬁ’h@%lﬁg thes seausetice Qf SEQIIENG 38068 S8QMENCe e fusion
encoding a. polypep’}tide having the sequence of an antibody Fe region,
POgPaHEfgment. thereof, from , a. species other than mouse. In. yet another
embodiment, the disclosure is directed to an isolated polt'nucl .otide
in mer|c7 epti .e yn ~ the, sequence of SEQ li) I' -0=.:
mg%‘c@r? or%é%%ﬁ z%%Ilrﬁe%r}l(% ﬁwé gge\’i%fxue leotide ¢om rlsefisﬁi’a’”ggd(?ue ggrising
secpoodihg il -;peptide Hakingithetsequénte af SEQID s@é@,}aﬁdaaagi isolated
nee e ing ly eptide: boxing the- ne of a ".,ocC .
7 £}$§§%%*?%§La%¥°g% { fuhE)%’—;gp ﬁo?ﬁ%%sli?ecfeédo jh?ejr than mouse. %t ﬁf’m ¢is
dirTheldistlosaC |$%ais®ié irectédto: anztselattewwseznycleotlde:;c@nm Ir.8anang
a sequence eneod.'ng,, ; polypmicte havinfig, the VIT rregiorn, of the li
[rime | .. a. atibody, or tune nona... savants thereof, and. a sequence
eneoci:ng a. polyp pled h ing the sequence of an antibody e region., or c f
aWgr en thereof! o-. a species o t"e, than.mouse. in another
emhodLment. the disclosure is directed to an ismazed |, nuclreotid
comprising a sequence encoding, ' at t'olc p't: tidc having the V1 rc_,:aior,



5 he i.:'? ztl. s"s-l._yi c..::ib3C or I'uncdonal th!tu.Fi'S r'.r}'eEr:. <tTd. F9.
Se.Cl,lei:tCe e eodin<’: a _,0 yjoptide having the sequence o™ ar antthrdr
it region, or " Ramona th . of Rom a species of el it arv mouse, M0271
}~7~ The It.stii{3Su is i:Eirill.i .ri=eCted to an :'},)CW.,Siti1S crcad} Ci
tiliflSt.ra any of the isolated. polynu?e em, ides described. above, and to c-..
host ell that comprises such an expression J-....;[Ct >_tr c. :t'Efitri.. eilzlc d

at .Cgi;li Lo Wa ;gLSL%LRSWe EJ'}S*@ f\i‘g" Qo a%?} 2,6 eé!m%omfa' ﬂ@r‘g %nMggM%z%

|solated polyrtu0|e rtidesd's rig d bovc. Ala- 10028] in one ens odimFent
enhacdiScIOsions dirsetadits ai %o@teﬂvpmwpép%@ﬂ@ c@mpwﬁung (aa) aolated

g}wﬁ%‘dﬁ%c%éek‘?‘ﬁt@%‘@”! a.group.consi }”29 QfSEQ, ) %%?1 @zr@%
16 and SEQ FL' NO :4 I. (CDR V H_): (h) a sequence; Sel ecte

%O@@fa GrvUpcconsiBtingbrSE ) NG 26 A% FMONFand! SEG®)T No:
N¢?>%€> (G- 7428 s and $,Q5M) N§;28, hey iy said noltpeptlde s .

fusion "ol peptid'e". In. another ¢ Oodiment, the disclosure sure’is directed

431 S H Holated polgeplide com s winy 'SEGPAPRD HIgVSE Q EBNG, No:
sa>aand SEQ114:°4)-:201,(GDks Bl wherginssaidspolrs epids isashagion,,.

polyp ;tide. 100291 the disclosure is also directed to a chimeric-

6 ’pé%éﬁﬁ@é comprising’the: segdeneelof SETY 18N JER dix Na 3zipgerein
saithereeflhe disclosure s furthecdirecied o aghimerie.olypepllde ;v onal

compris 3" the’ sequence 0. SEQ 11) NC} '3 or a variant thereof. In onc
cERBEEIrhet. Gy ORE OF tHBSE PEd pE tide’s Frriey esiptide s amhtmrant

sedtRd8OION Thedisclogure i3 also directed.ito &Ehimeric,pO-S:PERNCE L0

pnsing a. sequence selected from be group co 1sist.ng of SEQ ID No: O:
WGSEQLQW%JBTWS&E‘QW)}NW HBHES li) No:36; SEQ ID N0:38 S 'Q Il) No
0, SEQ ID KAI:2, SEQ [) No 44 SEQ II) No:46; SEC) ID No:48; SE %
1574615 ‘@é@sw% B508IGIO N0 SEGHSINGIE6CSRey 11y 116880

Nésﬁ@ N0 60::SEE) W), NOibpol SRR NO G RE Q) NeB6uSEQAD, o
68; SEQ ID 1 70 and SEQ_11) No:72. or a variant thereof! The

%séfaémv G Tkthet &ﬁ%c'téd tBeretfimetie 'halp it ded comprsingitae <

mﬁ@ﬂﬁeﬂcem SEQiURN.ckif-ara vanian;-hereohinane -gihedinent, @ny,
ne of We pol}p 8ptldes further c Pnggses ,a human- F ¢ region. 100301

0%I/ﬁ ahother é‘ﬁfbcg ithititthe discloSuréid directed to a aolypeptide

i |n equence derived from the "1nri.ne 13-Ly'l antihody an
{Eg%eyupe gigsé,?\fjé Trr(})?n‘ig“ é’\{lW % &%ui zJQ(;Erde ¥7£}I:¥EL13L{}bISL )imoa,ﬁm &

chimeric polypeptide having the sequence of SEQ ID No.l. In one embodiment.
the poi xfm,h,wuﬁw comprises a seguence encoding a polypeptide having the
seguence of SEQ 1D Nooly and a seguence encoding a polypeptide having the
sequence of an antibody Fe region, or a fragment thereol, from a species other than
mouse, The disclosure is alse directed to an isolated polvnucieotide encoding a
chimeric polypeptide having a sequence selected from the group consisting of SEQ
i0 Noo 30; SEQ 1D Nod 32 SEQ 1D No: 34 SEQ 1D Nos 36, SEQ 1D No: 38 8BG
I Moo 40; SEQ ID No: 42; SHQ 1D No: 44; 5EQ 1D No @ 46; SEQ 1D No: 48 .
SEGID Not 50: SEQID No: 52; SEQ 1D Not 54; SEQ ID No: 56; SEQ 1D No: 58
SEQ D Not 60; SEQ D Not 62; SEQ 1D No: od: SEG 1D No: 66; SEQ 1D No 6%
SEQ 1D No: 70 and SEQ ID Ne: 72 In one embodiment, the polvnucieotide
cOMPrises a sequence encoding a polypeptide having a sequence selected from the
group consisting of SEQ ID No: 30; SEQ 1D No: 32; SEQ 1D No: 34: SEQ 1D Nos

36: SEQ ID No: 38: SEQ 1D No: 40; SEG ID No: 42, SEQ ID




.. polypepo and to an an' g.:.it.finding molecule comprising such. a is
Y.ypeptlde. In one embodiment the antigen-binding molecu.ie is an
antibody. In a. preferred embodim n, the antibody is Urnoric. In another p
eten'ed embodi.m.ei the antibody i§ buma ni.zedt. or primati ed. [01131] in
an a n71RCrxAa:. of Til}UdimGnt, the disclosure is directed to an isolated
po 't ptide comprising. SE,Qt II) N):I' or a. variant -hereof’. in another e.

Nc&%‘lm%ﬂt} therdisglosure) isrdirectad tosan isolated palypeptide st2agr o 1
_conlilrisrtlg_1>Q it) NO: 14. {00321 it another "t imch vent, the disclosure
Noyeefed to ah AEM:whithiis bapableoiicompeting oi:th thelmildine iyl
NcAut Rady i hinding $2.0102.Q and. whishis Gh iic;paneembediment,
the Ai.Md is an antibody or a :Itagitl nt there{its, In a further Ibodimeni. the
SRS BCTEEGrABINARE B OEY BOMPHSTHG B Al 32 11aGioN Aavinganor 2
#-8Mine and. sequence selected framyhe, czroup cons iling; of SEQ tilt
NO.:1 ; SEC,) ID No:30; SEC,) li) N<}:32; SEC,) 1I? No:3 SI-Q 11), N0:36:
S Qt 41" ME38HSEQINNOAQ: SE) INGidZ2rSEQIRP-NOH 4icS o} U ates
No:4; SEQ ID No:48. SECT ID No:50; SEQ 11) No:52; St Q ID N\o”:;g;,‘_:_“
PUSEUR)RIGISE SEGHD? NEBET SBE T NO60ISEQ 1D N6iBZ SE'QID N0
N SEQ HNG:BBISEAD (o ;;,aa}%g@@mujy@gm@ga@lgsgﬁ&gum@;:zmmﬁmg
another en bodime i . fl n., ABM is a reconihinant antibody comprising a
PoAyPrER[En Havitig kn AIFFacy, sequéhce’ Selediéd fromithe-gratip ding &
noGORsistn feef SHQ NG :and SEQUHNOE R &-fusther-embeadiment s,
.. the ABM is a recombinant antibody that is a imatized 1?. vet a. further
Fogmbotithnt 1T ABW €3 ecotmBifiaft Hhtb 68y thatis huiarizsd e
diranether embodimetdiy theiABN: isacresembinant-antinody comxtisin:. ¢.a
human EC region. it afu tier embodiment, any of the zIBJ fE, discussed |
SCRGGE May™td Eonitiydted 1875 FFERIEN EhCh e e to%ir b a ratiBital
s240033] The gdiscioswre isfurtherrelateddaant:Mof dse present. 74; and =
disclosure. said ABM ha-inp, modi.ic d oilaosaccha ides. In one

SCRHBGdERt the ?ﬁ%ﬁﬁ?&ﬁ%f‘@%@é’ﬁ hadesHave reduced (iCo a7 @

froaSat} 2pased filhinn-medified:eli amsacehar,.dcs. In other embodiments
the modified oi;.g'osac .h.a'rides are hybrid or complex. In a further en..bo

iElment theAdBM hasian itergases propartion] eblviucieotide comprising a

sequence encoding 2 polvpeptide having the Vi region of the murine B-Lyi
antibody, or functional variants thereoi, and a sequence encoding a polyvpeptide

¢ the seguence of an antibody Fe region, or g fragment thereof, from a species

Wl the mmrreing TET wl anitthety oae Sametiema] vapanie  Sheees i g SR,
ot the muring B-Lyl antibody, or tunctional variants thereol, and 2 sequence

gL e Bomarticde Bt fie e T T A
encoding a polvpeptide having the sequence of an antibody Fo region, or a fragment

o

thereof, from o species other than mouse.

FEEEE The fgr@z sanee te forher directed S BTREEQ s U e et e aven oy
PREEL l PhEe GIRCIOSUrSe 18 Turingr girecied o an u}ig}ibﬁgiﬁ}xi e vx_ih_zf’_}l_l_bl_;_;_;,; c:_ﬁ_;:, 43
fgnr e i P S - S nt,:;as,% e e fo o0 oot asll that correrico Tal
the 1solated POYDUCISOUOGCs QOBLNINCE dbOVe, 4G 10 ¢ NOsL S8 WAt COIMDTISSs Sueh

; tovr T e Bt speimed i ens 16 Alantmyorrre so dararmiesd fe o bt
an expression veolor o g forthes embodiment, the disclosure 1z directed 0 a host

cell comprising any of the 1solated polynucleotides described above.



iii of cosvtate .. oligosaceharl{ s or bisected. nonfu os ia: d
0!4,-osaccharidee in the. E e z _'ios U: sill'. "Ctt leeui.e I.n.. one
c<nhodi%mn.. the bisected. nonfucosyiated oligosa.cc fides are h tibrid.
in a further en.bod:meat, tn. bisected, nonfilcosvia' ed oii{"osaeu ric.tes
tire. complek In a one em.hodimen at feast 20% of the {i1 aosaccha{iis
in.t_Fe, , etiiol o said fi . }. xi arelith Ci7C[?syia:t tl or bisected. %U7il
cosyi. t d, In.. Tit) e Dreterred. ensbo inserts at leas- 0%. '.5%. 40%,
451/'('L 50%. 55%, WO ,u. 65%. 70% or 75% or more of the oligosacchari

{088 areononimoos2iaechorbisteted. . liohiudodyiateil EIf#084] Khepeptide

colfRs, is Jurher relatel 10.8.00 colCLeide encodine ancofthe, ABMS;
di cLusse above, aria -,. Eipressmn vedors. am, se sé‘éonlprl It>"soon.

StpoiPniicledtided Gl 1Dadlosure sinbshe elatddh te acnuetirofcCisipior ttmn,|
an ABM.. which is capable of onsp'etii with the murin L Ly .antibodF% for
binding to CD20 and wherein said AB ,/ is chimeric : said m ou -con
Jdsincr: (a) cuitur | e a. host cell -14- ¢ mprising ,lyn acre a de that encodes
an ARM of the present disclosure in a medium under conditions allowing
the expression of said polynucleotide encoding. said ABM: and <<,'=
recovering said ARM from the resultant t ulture, 0061 In another
embodiment, the disclosure is related to a pharmaceutical composition
cornpr Sing the ABM of the invention. It is contemplated that the
pharmaceutical composition may further comprise a. phannaceuti aliv
acceptable c.t Fer. an adjuvant. or a combination thereof. 100371 In a
further embodiment. the disclosure is related, to a method of treating a
disease treatable , B-cell depletion. The method comprises ado i.ni.stering
a therapeutically effective amouint of the .ABM. of the' present
disclosur”®e. to a human. sulject in need thereof in a preferred
embodiment. the disease is treated by a Im niste.ri 1g an .'til M that is a
chimeric antibody, or a ' hirn'eric fragment. of an atntihod., . 110038] In
yet another embodiment, the disclosure is related to a host. cell
engineered to express at least one nucleic acid encoding a pot} pepd~cic
Pawn.g E iniill aciivrty' in an. anno'ant sufficient to modify the oligosae-
harides in the ire region. of produced bi the it host wherein w _. the f
aB’/1 is capable of Corn egfetltlg it'itbi. the marine B- Lyl antibody



z binding to CD20 and. wherein. the ABM is chimeric in one;
embod.iilient. the t'}C ,3C}HtiCt having, .6111 I11. actinic is a fusion pol.vr
eptid. _"=ijic 11 r ei:.hodintf'ls the "\Bzdt. ti 7tfuecG by the host E".e is an
atttlbod t" or an anti.7ot't Ti agn,.11t. In a farther embodiment, the ABM
comprises a region egtuvale. :: to tie. Fe region of a. human ig,G. i
10039] Ic disclosure is also directed2o an. isolated r3C5,. It(C..etr.ue
Giln717rkslina at least one comple entarity determining region of the
routine Bt-f t antibody, or a variant or tLLtneated fonm thereof contall
2 enmigratigastithe reSikduds iSaid. eormplementanityndetBrinihg regian, ks
r wherein said,isplate, poivnucleotide encodes a. fusion.ptilp psiter . .
e ety Atas 5 GAERCT S Cas Enbde 3 Ao o pepds ™
andivatr isan@ntigen handidgolecule; noneernt jdimentsthepdlynltcleptide
cofPRHRRETERIQL e dLEeiminng Feglons:of fhaymune 13-1yl antibod

or variants or Truncatedarms theréof containing at leas the

(ceRealiiciyfetamining fesidug for each of sali threg.compl.ementaritt

determiining regions. In ai.roine.r enood im erh., the -15- pol} nucleoti.de
jo@Rgodes the glnire yarablereeler, of theyightorfieavy.chain of ... e
chimeric is g humaS7,Ledi antlbod%;e4The. disclosure is furthe directed[ o
seqfiencpoly peptdes encoded BysuchepolyniteicdtdesvE0 4018 anothet ©
» Smbodiment,the disclosure:is. directed o, an antigen gorapitona. molecule
comprising at least one complementarir,” determining? re.-ion of the *
BEAINE PEth ST HBGaY. Ba cvariantisstruncatsTa fom thersofeorta'
nufyatpst the .apeclfieittd el ndng sesidues.forsaid hindlemetliarity. ...
determining region and comprising a sequence derlvgd\.fromna netero
CUTHHHSDOIFEISGE SHHE emibodim@trthenartigen bingindimoic e SECQ

1D sqmprisgsthiee complementayity determiningyiegions: @ fithe midl £B-Lih
an+thodv or variants or truncated !bans thereo eontairims: at Icast the sr

NogtficityEaeterraining résiduls o eachelsHitl tirdé:ompleticiiada: SEQ 1D

Nodeteanm liry egrionss Tranetherset:nimoinant, the antigen binding <o
moieeule comprises the variable region of an antlbwogg light or heavy

Noghairt i dHeYSaftiouthily "HseRIPENBHINL.ent; te Srtige! Bifdigand SEQ
1 molecule is;a.chimeric. humanizeds.antibody. - he disclosure,.is, alg0. .. ric
directed to methods oil maizintr such antigen binding anoleeules, and the
PORYEEIOKS AR iHT the treatibrit 6f disease Nnkldding s et thereof. In one
embodiment, any one of these polypeptides further comprises a human Fe region.
{0034 In another embodiment the disclosure is direcied to 2 polypeptide
comprising 2 sequence derived from the murine B-Lyl antibody and a sequence
derived from a heterclogous polypeptide and to an anfigen-binding molecule
comprising such a polvpeptide. In one embodiment the antigen-binding molecule is
an antibody. In & preferred embodiment, the antibody is chimeric. In another
preferred embodiment, the antibody 1s humanized or primatized.
[G031] In an additions! embodiment, the disclosure is directed o an isolated
polypeptide comprising SEQ 1D NO:3 or a varlant thereof In another

embodiment, the discloslwe is  directed to  an  isolated  polvpeptide



lymphomas. 10041-1 To- present disclosure is the first known instance in.
ShiCta "t 'x'3e it anti CD20 antibodv has been engineered tE lav'e
increases efl ,eto r functions such. as ADCC, ww'hlie still i tai ling potent
apop osis ar 1 According t the a esettt. disclosure is directed. ti) all end**|
neered ].'ype Il at=ti-1 )2U aunts 0'v ~lavi.ng Increased ADC;C as a result
of: said en-ine,ring and without los§2ef substantial ability to induces
apoptosis. In one embodiment. the Type IT anti-C L 20 antibodies have
bteen. engineered to have an. altered pattern. of giveosylation in. the Fc
comggiend yi-a partiCulag. enb rdis:lent, the altered. glycoss'lation comprises
an increased level. of bisected. complex residues in the Fe region.. In
| tiarothempatticulkar: nbodintentitheiattered: gdteiésvi‘a‘tﬁow compfisds andh is
caffcad eelel lucase Irsifen . Fadmion, 1, anplher soibodin tent
he Type It anti-CD- o) ant|boohes have undergo poiyp etlginc 1l g.
'zhé“dm;lbgmre ~1S?umrwdlb<eie“d% miethod#dvbfimait mgéwdbi @nglr‘ie@rﬁed“
Lbﬁ,-}’ry Qeflrlz azrmb@;gle@?p% E%m‘ l'i§|h ?&%gmﬁﬁa%b%d{ “;QQ COTNNTISing
treatment of various s eetl |so ers includin.~ B cell. Iy lymphomas. e
Vipo rept:iCl )t f'erabb- eoinprising the catalytic domain of an,! the Golgi
localizailon. domain ) a hetertilogotus Gofgi resident po yp ptide s _ectee
from the O? oup coils sting of the. localization domain of m.an.nosidase
the localization domain of f2d .. i1 a.e t'4l lueOSil1.711t31~, 'ftrans
(,rase f. (Gn..." the localization domain of iramosidase the localization
domain of O(1.,--,)-N- cet, tacos min~'i raps erase Il (Ci=I"}, and the
focalization domain of al-6 core fucosvin-ansf eras *. preferably, the Ci rig
localization domain is from mannosidase Il or (InTl. M046' 'n a u flier
emhodirnent.. the diselosure is directed to a method fbr tnodif-viria the -
lycosylation profile, of an anti-CD20 ABM produced by a. host cell
comprising inn s du iine into the host. cel: at least one nucleic acid or
expression. vector of the inarenfion. In. one emnodiment, the. ABM is an
antib"d~' or a agme=t thereof: pre t bk, comprising the Fc region. of an
IfgG Altem. Lih k, the n ;ivpeptrde is a. fusion protei-n that inelL.des a
region. etlul W alert. to the Fe reg:io of a hunnan IgG, 10047! in one
embodiment. the disclosure is related. to a recombi nalit,. chimeric
antibody, or a fragment thereof, capable of comp till;, with the marine
I>-i,v'| antibody fz,r binding to CD 20 and. haying reduced fucosyi.ation.
10048] f,.E uno-:her embodiment. the present disclosure is directed' to a.
method. of m its int.', the glyeos}lation. of the recombii.ant. antlhodt.' or a
rrag.ni. nt th.c3eof of the



I.n v ere -.on. h using. a fusion polypeptide having Cin 1. lil. activity and.
comprising the Grx ,-- io'fihz."-iTloli domain of a GtC%rol.ogOIuS t_xolLS:.
reside xIL polyp itlICle. In one en v.oclimenlt, the fusion po'ypeptides of
the invention. eorll 'i s-e.. t e a'al.teg domain. of G t'lli. fn; another
embodiment, the. Goigi loeah zanofrY'domain i's selected from the g up
consisting. of the localization domain of mannosidase l.i., the localization
LR ARG B A T EhE O Gzl BetTiain S aRnEsH2sce Pikas of SEQ 1D
ridocalizationdagaain of Henithand the tagalization domainiof.0f-6.c00e ) 10>

N ftj%osylmtr_al ssf erase. ‘R.rgfega.hl_..y}}thgm_iQl,j' focalization domain is from
Nordnnbsiads-a i tY G I [0049] v oti-&’ émhoififent tHe ' method: ofthie™
Nociselasureris diregted;iv-arcs producing aecernaimant chimeric antibodyn
_or a. flan e.nt’ hereof, with modified of ?osaeeari.des wherein. said
Nomébdified-blit?084¢enat de have ‘eduted fildosviatiion’as! onipared ~té 1~
None?- 2odified rofigosaseharides, Aecord ninteithe:rl8:presentidisclosure.
thes modified 7ilgosacchariCes mar, be 7 vbrid or comp another emboo.i
FESRERE B BB b AR dIBEUTe T8 difSEtBd"Toa Bt BdUdng aisduenes
sclFeEQMBiRANG chimerigantinedy 9r . fragmentthereol avinsgam: » further
increased proportion of bisected. nonfucosylated oiigosacchal des in, the
crp LRGB! Bt Sl e T GHE BFFB ot et IHE GiSse B e @ furher
emhonibeesyiatcd. foligosacehrides are: hybriddn :arotberembodiimen thedcr
Eis cted. nonfur osviatedl ofigosaceharides are complex. In a. further
S BHBBRIeRE (1R ThEG < OP B B BB < Alvacied [WHHIBS reeion. Tn
a fRroducingaiiresempinant chimeric agtitedy-er-adragmentthereai having -
at least 20% of the . oli t. >osaC;ihai'l f.s rll. tine 1'C re_'i C7n of said
TGFSHTIRBHE B RAL A BiREcted. nonfucosviated. In a pre:erreG
; odirnent, at least 30% of the oligosacchardes,in. the Fc region of said.
@é%?%s?}%ﬁpﬁ%éé@%%fBﬁsfg‘m’?ﬁ‘lér "f%“safi'|5‘feﬁfﬁ$r‘%aﬁotﬁ%ﬁ7p‘“r*‘é?eﬁrr gelosure: sad
Argrnbadiment;)whieein dideast:3o% of the ig-0Qsacchiariiardes mdhedbaificd
r,[;regqutg.sg.i\d polypeptide are bisected. n<jnf ucosyiated. 100M[Ina, . .
PURirther embodirient, fiie disclostire is diréctéd to'd fécombinant, Chitiéric™
oligntibodyora fragtmentiliersecinthahexhibitsdacreased-&aedeptor binding:r
coliiialy gndior inereased effector function, as,a result of the modification of
“lts vligosatena ides i ORE Ehibodnnent. the inérease bindifg afins
notgitoer;diel adtivatingredeptar pincatcturther embaodimeritgthecGareteptorhe

~ IS F,ee( activating reg‘egtor.lparticuiar '. the Fc I%JII\A,r;ecQ,Btpr. "I h. effector

Fopiagion o splds maisaiics s Tone embodiment. The DISECTed, noniucosyiaed
fuhction contemplated

oligosaccharides are hybrid, In a further gmabodiment, the bisected, nonfucosyiated

oligosaccharides are complex. In a one embodiment, at least 209% of the

oligosacchardies in the Fo region of said polvpeptide are nonfucosviated or bisecied,
nonfucosyiated, In more preferred embodiments, at least 30%, 35%, 40%, 45%,
50%. 55%, 60%, 6a5%, 70% or 73% or more of the oligosaccharides are
nonfucosyiated or bigscied, nonfucosylated.

{034 The disclosure is further related do 2 polynucleotide encoding anv of the
ABMs discussed above, and to expression vectors and cells comprising such a
palynucleotide,

{B035] The disclosure is further related 1o & method of producing an ABM, which is

capable of competing with the murine B-Lyv! antibocy for bindmg to CD20 and

v iy argn i AR 12 e O RS TRt RIS AR QLT {4 ) i FiTEn e 4 et omi
wherein aaid ABM iz chimerie @ said method comprising: (a) culturing a host celi



h :ein may he selected. from the group that includes, but is not limited to,
increased f.; m<ediated cellu3ar eytotoxicity": increased bindin to NK
cells; increased. bindint to macrophages: increased . binding to
polvmorphonuclear cells; increased H#nding, to mo™ ocvtes, increased
;sect. signaling inducing apoptosis, increased dendritic'.. cell maturation:
and. mcreased I dell prlmlng") 105]" to are icr embodiment, the disclosure

CORIGiEtted 15 A TeCEMbinatit: Efrsien i HesCMeTPsr i dERpsue 0 @
mdidfirluthenkidanf2,spGGRERL G2l .ot thedil Uhs'lad! 13451l antibedy@ltising

.containing the Fc region, that IS en. ,gglneered to have increased. effector
Salfyfiction 2ProducEt by Bhirot it et neds H(° e predént discilsure. f00 In
0 otller embodlment the present dlscl?sure is directed to a fusion protein
Rt inIHES S poly P Biid halihg the S8hGente B FSEQ D N AR G A 4!
coregionoaqaaig-dtitio the Ferexgioniof andmmunog.sebtwicantated that the
eenghleered. to have -19- increased etteetar Functjon roduc b an o
ph %H““”fﬁ“e%ba of THE Bredertinvention. (0655150 aRom ’%‘thb
caipresentdisclosure:isdirectedtola-fusion protein that includes a
poypeptidee having the sequence o SEQ ID NO:3 and a region
HiEquivalentitontheePoségian:ofian fémﬁmmg@:g lehuliahd:-enginderediabanes =
i g}grea}sed effectoriungtllon Eog}iggedg 1Y.0; tlle( T@aevtho%dst%f the terine @
“brasent disciostre. [00544" éhe éin I|ﬁ3ﬂ& Yhe e present disc BilrasEne @
thedinected:ty a:fhdrm aeemmzabf com pi‘dsﬁiomf comprising al:relcombinant buman
%qblme{ﬂc;gnggde\/hg oduced b em%agq g{ﬂ%dstagr(t rgse;g tu reated by
invention, and ap armaceufl acce [&'carries inanot
adembodiment; thé%iyfemnmlso:té)smequzmr cted tor apd:ram&at@ehtiga:km of an
o)) position comprising a recombinant. chimeric antiho ps fragment
prodliced by any of the niethods of the present discl.osure. and a
@(Wi W%‘Q«ewﬁ(ﬁ@( AGEERRR . RS mnqmm 108 kmsngeﬁh&p{ 80 1
disclosure is directed to a. ,Shan naceutica.l composition comprising a
exfusiont ﬁm@élwpr@@idee&meyw?m aethodstoffitpresém tisclosure, in an
an30d & pharmaceutically ?y& 940%9&%?{{!&“;PEQJ%SJMEQS disgl %%‘d iism the
birther directed to a I.."eth od treating a disease treatable by -cell
hogaplétivinenm pisintz/adninistering wierapedticaiheffovtives dmaounteofibody
forllEn IRR0M T2t climeyic. aptibed fament feisel, RroducebY At i
the methods o' the present disclosure. u) a human std ect in need
pothenco! anothertat2il;edfilen. tiiefesprovidetahést telnedmipesingithent.
mEXpession vegter ifthe disclosure. . whereln said ;Post gellis selected 1,

-:r0 ; the group ConS|st|ng of: acell'in culture” a cell in a cultured”anlmal

fu ﬁ%ué@““é‘@ﬁ@?@}'}a el ﬁqﬁﬁ%m@ﬁs@mm&gmn equivalent to the Fo region of a

huiman Ig(s.

L0039 The disclosure 1s also divected to an 1solated polvnucleotide comprising at least
one comnplementarity determining region of the murine B-Lyl antibody, or a variant or
truncated form thereof containing at least the specificity-determining restdues for said
complementanity determining region, wherein said isolated polyrucleotide encodes &
fusion polypeptide. Preferably, such isolated polynucleotides encode a fusion

<+

polvpeptide that is an antigen binding molecule.

1 one embodiment, the polynuclestide comprises three complementarity determining
regions of the murine B-Lyl antibody, or variants or truncated forms thereof
containing at least the specificitv-determining residues for cach of said three

complementartiy  determuining  regions.  In another  embodiment,  the



,,issue, and cell in transg ni plant. in aT ot_h-ui ernnodiment there is
provided a host cell comprising, an isolated polynucieotide according to
the disclosure. wherein said host is selected from the group consisting of:
a cell in .Bare.. a cell in a cultured pi%nt tissue, and cell in a. transgenc,
plant. .in. another enah-odinient tnac™c is provided chimeric polypeptide
comprising: a. a p fiypeptiff having sequence selected Coin the group
consisting of SEQ 111) O: 15. SEQ _I) NO 16 anal SEC? 11) Noz: .1 /:,
pogndhceai(ol}pidide Having e segimehce:selectedhAm the graup.e nsiG 31
auhyll)N -SE.Q I).NQ :26.ar ID NO;27; and.C. S
%6%8 -19a- 1ﬁ a}r}ﬁ%%ﬁer‘en‘irrl%?ﬁ &'h %}p ggw I§e’ofga ler‘i%%bd%géﬁﬁif
pobonprisingrS&ERN 'R dOdhSE! QuicNBig:and SEQ ' } NO:20, in another
emboditnCn , there is provided a host cell en"1nee to express at least one
[04de; eic arithencodingapolyipegiéhaving i itN toamtantigen combining
ndillucosaminyliransie ntse I activity in an amaupt sufficient to nodif the, .
ijohgosacchar idés In the Fe r gﬁéljn O{}It pol yp%é%t%"éi%% iced b’ sr}ld Reare
B-gall. anvihveln Ad @ Frofiamale isenaantigenbinding molecule according @‘.)c
spefieciosistarenaat fioshaerds SEIRCRG O TARG LI 0%, and
sting or, a. cell cu'ture, a cellinacu tured animal tissue cuiture atcellina’
cogted planttissuesriand Befhin hatﬁaﬂsgemﬁremtamgmmmher embodiment,
rﬂggdil{n'%@&lip %r}%t goztgﬁgf%%u&ege s.tw I‘%’l\l Ji f@%%gﬂggng tt{_‘;i’z‘x
the ofsclosure for use in the manufacture o medlcanle ,; for t atin<
of @%@o?@tét*’tﬁe%tébie&by@i&ellff@epteﬂm fei.lanothed éntbodimrerit, attmeﬁmnsw at
teRrded 0.0t an- RN, Hogng, folegile.paaerdinglo s diasosire,
in the manutaetur: of a. medicament for treatment ol'a ITTy homa,
(e BRIFFDESCRIPTIONORIEHEFIBURES! 10@56@@&@@1 Nuélegtldeew ule
cotRRQUNG, 2).and Aming Acid seUl EAESEQIN NG, 1 tof o by r.,
region of tine murine B-1.,Yl. 00571 FIG2. Nucleotlde fSE 3 4)
USEHd AMIHG B8l s!efqlstéﬁée%'ﬁ(gﬁfﬂ!“@ NO:8Y of the Vhimteasmmt ifvenanized.
anfBA0e Rt it (ARSI E RS RO OL LRk A HQ)RRYaED B MRuing

C-D20 on Rgii B- ivinfihoma cells.
molecules. and the use of same in the treatment of disease. including B cell

lymphomas.

HHI4T] The present disclosure 15 the first known instance in which 2 Tvpe I anti-
CD20 antibody has been engineered to have increases effecior functions such as
ADCC, while siill retaining potent apoptosis ability, Accordingly. the present
disclosure is directed to an engineered Tvpe [ anti-CI320 aniibody having increased
ADCC as 2 result of said engineering and without loss of substantial ability o
nduces apoptosis, In one embodiment, the Type I anti-CID20 antibodies have been
engineered 1o have an altered patiern of glycosylation in the Fe region. In a particular
embodiment. the altered glycosviation comprises an increasaed level of bisected
complex resiques in the Fo region. In another particular embodiment. the altered
glveosylation comprises and reduced level of fucose residues in the Fe region. In
another embodiment, the Type I ant-CD20 antibodies have undergone polypeptide
engineering. The disclosure 15 further directed to methods of making such engineered
Type I antibodies and to methods of using such antibodies in the treatment of

VATIQUS B cell disorders, including B cedl ymphomas,



10059; | FC; 4. F-Cell depletion by Rituximabk, (0) and , . ".sl (A) in whole

blood of the three dif hrent. classes of Fe7R.llI<-? 58V/ F fuenot ,,e: &A

whole blood from a F'/F donor, hom.ozi,gous for the lower aft'irEity

receptor, (B) whole: WO 2005/0448%8-PCT/1n2004/003896 -20 blood

from a F/V donor, heterozygous for the affinity receptor; and (C) whole

blood from a V/V donor, homozygous for the higher aff|n|ty receptor,
POOBEOIEICTS RititleSHERTSES I NSAE O&i Cafid BN acid deqfihdas ol

oot SEQD dNQ&S)@fdth@zhﬁﬁuyaﬁhammar@ﬁmr [ a}@ﬂ&@t?@o&ﬁﬂ&@d%m the
0061] FIG 6. Nucl otide (SEQ,ID NO: 12) and amino acid sequence (SE
"D’ NO* *A%f)th%“*l%%ﬂ Fai bf A BAIMErE ARt RS0 aftbod D82 ﬁiéﬂ*
of ‘ﬁ%f{\tﬂgreamda and amino-acighsequences ofhe Touling B-lLvantioadyain of
CDRs. (A) Pre 'fgCteF CDRs for the VH r %%on (B) Predicted CDRs for the
G ragioh. 0064 IS 8 MAUBITOE brofie 6% gy SHkRgfRggas erese [
{rCehimericuBryl jantibody.: *(é{)ﬁﬁﬁle}id@it@|mth&§ﬂ£ﬁﬂ£&@@§@ﬁ5@&%f{lﬁx the
peaks; | gSpe trum for coen meerej chlmeég B-Lyl; (C) Spectrum
”‘}f@f’ §ITEoERGInEEHad Ehird %“tyF{?Q%? 4SkitH'ERdo-H. [0064] FIG 9.
inding of ff@rgn humanized ntl CD20.an tibodies to Raji B- ceils
O et ot Bon by IR B GO et and TG B Bl b L P e
thec QﬂStﬁuﬁtsiariegiﬁﬁatedzl mthes framewotls Mand-2wegions withsalldhreennrising
m“‘f ’“% RS bel (9 lger}itlcsglfg HL% %Qﬁd{% HE Lh(?lvzezt ?}%r g\%lgn%flf\\’{g or of the
MSeqlerices derived from the hiuman VHZ Ciass: Wheread fha Complate
i BeltH2 framewerkiischunran iMiiiaBiiled. B:Hilntibisa derivativerah B%ﬁﬂ!@&;z
with. the single mutation. GlulGIn, with bei the aming acid.residue
Eﬁitﬁiaéﬂﬁftg’onstru?t #us Thoans th tlﬁat%‘u{1 Gg ng Tﬁ‘é)gc‘&hg%ﬁgé}“dogmﬁo‘ v
fusalte pbindingaffinitydor intensity:dle: ather différences:bétweenB-HH2
and B-HL8 are 14 FR residues, from which one or more will influence the
iHentigen inding-béhasior ofthissantibodys [00651 FIG 40:Binding:of thigmeric
nj; | H | lI
A ot s et e BT by By e et
forofitherBIHH2 Withrthat oh the funphrigeneline. sequence VH1_45. This
construct shows greatly diminished antigen binding capacity, despite of
[ HaVInG différent-arkiibragids GE orlly it pdsitions withis FRilTReggthod of
mdgsidyes.are ‘1?8@4@%@% Resitions 2 14..and 38, %CBFQ_% NG KAbBkreof of the

numberlng
mvention by using & fusion polypeptide having GnTill activity and comprising the

Golg: tocalization domam of a heterologous Uolgl resident polvpeptide. In one
embodiment, the fusion polvpeptides of the invention comprise the catalvtic domain
of Gr'THHL In another combodiment, the Golgt localization domain 1s selected from the

rroup consisting oft the localization domain of mannosidase Il the localization

1'}"‘

domain of Gn'Tl, the localization domain of mannosidase [, the localization domain of
GaTil and the localization domain of ol-6 core fucosyliransferase. Preferably, the

Golg localization domain i from mannosidase U or GoTL

HI4%] In one embodiment, the method of the disclosure is directed towards producing

a2 recombinant. chimeric antibody or a fragment thereof modified
cligosacchanides wherein said modified oligosaccharides have reduced fucosyiation as

compared o non-maodified oligosaccharides, According 10 the



these, position 30 seems to be the most influential position, since it is part
of the Chothia definition of CDRI. WO 2005/044859 PCT/182004/003896
-21 [0066] FIG 11. Comparison of the binding behavior between B-HHI,
B-HH2, B-HH3, and the parental ahfibody B-lyl. The data show that all
Abs show a similar EC50 value, but the B-HHI construct binds with a
lower intensity/stoichiometry than the the variants B-HH2 and B-HHS3.
m‘cBa‘HI-ﬂisénﬂb& distinguished:froime B4k 2rand BakHB:byvits: partiallyripimaim
ORI.and €D ions (Ka finiti the Ala/T -
ampolv)lln%k)ri?J |§]m5z§t éosﬂ%r? 28 %l?%abat n%r%ﬁenng) ql’hls ind &ﬁt@/s %théﬁftlﬁér
recposition 28 the complete CDRI; zand/or theccdimplete @DR2¢cs:im partam on
{l nti nteraction.,[0067] F 2. The r
of g%&, fpg% %ﬁpﬁtpa@r%{ﬁa Q%%%ib%dy@ Q?wé d%-t{aps %gvgggaéé enc
ondbirdihgdactivity ihdhel B4Hd constuct; and aboutshathofithe bmdlhgbnd in
&né%%{‘ﬁﬁ% RS 911'-0@‘1 %Q‘L%u neompaled o, &Mﬁ?%@%ﬂ# a)%—@"«\!%U\ %
B-HHI, are e5|gne ase on. acceptor frameworks derived fro
huhmwwhpdlagszw&mngi@mw fdiffefencesipositione vt (ﬂ&i&b&i%nmn@emg)i
rea,gf b BiHLL; gonstiychis a stuking  di ﬁ&ﬁeﬁ% +IPAICAlNG IIS, DUIAENG, ¢ .
importance }or antigen blndlng [0068 IG 13. F1uorocytometr|c anal ysIs
olighthebapaictyof the anti-CBR20r amfbddwo ﬂ%i‘arm@@h Thet data shovieer.
nmtxl?z?’t{ 9&% 5@4!1_' I‘i% Q%@BVJQJ@&Q@?W% %9 not ; 3R }((q?e %Q PJ,QQQQN dfﬁ% in
activity. [0069] FIG 14. Apoptosis of anti- CD20 antibodies on Z-138
theckiig e JBO70] FIG 15 YARDPOSKS Waﬁ‘ﬁt D20 artibodies émggagh@ketaﬂgﬂm
o dimcelselwers seeded incuvslbplaien{na 9 GRISIIN CiNE
medium. 10 mg of the respective Ali, PES for the negative control or
roSpeNtCantptothesin (CPTopositive control were added to the wells.
Samples were incubated o/n (16 h), stalned with AnnV-FITC and

@%ﬁaméé%wﬂ%‘@@%&é@w WSS tiiplieates () 2SR For PR meric
ani@ione subtracted. (PBSalone, gave,8%.and.2%. ApnVa for PRi1aand asrinity

Z-138 cells respectlvely) Antibodies used were: C2B8 (chimeric,

AnHBh-gIyEBEHGINEErsE); BIURMDLKY T thumanizéd, Horlbhglyesergineered). 1

oliRIR this assay deeshnotdnvalve any additional gffectar %ﬂ!%nl%tz@f:ﬂ@tﬁ
plus antibody or controls. [00711 FIG 16. Target- -cell k“llmg by anti-CD20

AR EdIEESHItH inffmtine dfgcforbodiment. the Fo receplor is Foy activating

receptor, particularty, the FeyRIIA receptor. The elfector function contemplated
herein may be selected from the group that meludes, but s not hinmuted to, ncreased
Fe-mediated cellular cyvtotoxicity; increased binding to WK cells; increased binding
to macrophages: increased binding to polymorphonuclear cells: increased binding to
monocyies; mcreased direct signaling mnducing apomtosis; increased dendrific cell

mat ?_hr,lhﬁ}“ and mmcreased T cell ﬁi%%ﬁili“

[O051] In another embodiment, the disclosure is directed (o a recombinant, chimeric
antibody fragment, having the binding specificity of the murine B-Lyl antibody and
cgnm?ﬂém the Fo region, that is engineered to have increased effector function
produced by any of the methods of the present disclosure.

HI052] In another embodiment, the present disclosure is directed to a fusion protein
that includes a polvpeptide having the seguence of SEQ 1D NO:L and a region

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



cells. Assay details: B-cell depletion in normal whole blood overnight
incubation and analysis for CDI9+/CD3+by FACS. ADCC using PBMCs
as effectors, 4 It WO 2005/044859 PCT/IB2004/003896 -22 incubation,
25:1 effector:target ratio, target-kiHit¥y measured by Caicein-retention
relative to detergent-lysis (100%) and to lysis without Ab (0%). Antibodies
used: C2B8 (chimeric, non-glycoengineered form); BHH2-KV 1-wt ‘
inc(humariizedy hon:-tigly coengincered:fofmof BHHR-4W\Y; BEH2 K VGE:.
(humanized, glycoengineered form ofBHH2-KVI). [0072] FIG 17.

[OALD BTFORMS profilecf PR GaseR-feletset: Fe-loligosatchatides ofotein
thatNQdilied, nonglycoengineered BHEIZ-KVI humanized gG1 Belyl, o0,
anti-human CD20 antibody. [0073] FIG 18. MALDWTOF-MS profile of ~
e PNGASEFFeléasEd e oRgoSHEE AR HRS 6 Ylycouhtineer&d BHHP RN

effdbumanized gl Brivl anti-humanR20-antibedy:Glyeegngineering
done by co-expression in host cells of antibody genes and gene encoding
fpoenzyIme withH(Bokid-dl: agetylglucosantinyliransferase-Hl «CaTH)-catahtis
activity. [0074] FIG 19. MALDIITOF-MS profile of PNGaseF-released Fc-
COBGBEHR CHAMISYST §Iyee BRGHEe B BHRHS RN T g2 uitEHized 1§6 18U
medntis himan€b20antibodyaGlycoenginesting done hy-toaxpressiaminer

‘ ogt cells qf anjtibodygenes and genes e %odin%ienzyme_with 13-1,4-N-
[ Rat s §€}"§I@E’i& L rli}]}.ﬁSC:I‘l‘lt 4 E¥3§GMEI(‘: iS«.L ir ‘}‘-‘ 0B pnarniaceuiical C{)m%i) TLOT
acetylglicosaminyltransterase l1I'(GnT-IIl) catalytic activity'and encoding

corepzymeawith Golgim-nanaosidased) catalytic actiityd[0075] FIG2Mkethods
inding. ofr Oari%é%%}é‘é&%f‘%&?eregh%f}?%a%%%?;%}‘@'%%Sé diantbodies Egé‘g!i@}%?
cgammaRiltla receptor displayed on the surface o recombinant -
em@Bi6eoell$h§0076}FIGidlpApoptosisafaon:Fe engineeretdahd-ompasition
ohgenginesred anti-GD20, antihodies on 138 MCL calls, Assay detalls: 5
o Lol v Saa i 24 el atbs (B 100 clom i cuttore
andugdiumadQimeg ofthe rebpectiverAb, PBS for the negative control were
__added to the wells. Samples were incubated o/n (16 h), stained with
[CORRRIVLF e s araly e By FAC S Ass)w4d HeM& e Hiptieatesabs by
B-4%ed:52B8 Tditwdmabehimetic, honglycoengineered form ,same @Sihe
commercial form); BHH2-KV1 (humanized, non-glycoengineered-see

reCRIYUREB-or GIcosyIAtion profiied BHIHZRVIgI ilianizedy of the methods

of

of Glysaepgidartesre, 1 a human subject in need thereof,
in another embodiment, there is provided a host cell comprising the expression

vector of the disclosure, wherein said host cell is selected from the group consisting oft
a cell in culture, a cell in a cultured animal tissue culture, & cell in a cultored plant

tissue, and cell in fransgenic plant.

In another emnodiment. there is provided a host cell comprising an isolated
polynucieotide according to the disclosure, wherein said host s selected from the
group consisting of: a cell in culture, a cell in 2 cultured plant tissue, and cell in a
fransgenic plant.

in another embodiment, there is provided a chimeric polypeptide comprising: a.
a polypeptide having a sequence selected from the group consisting of SEQ 11y WO L,
SEGQ ID NOu16 and SEGQ I Noz: 17; and b, 2 polvpeptide having a sequence selected
from the group consisting a SEQ 1D NO:25, SEQ HY NG:26 and SEQ 1D NO27; and ¢

SEQ D NG2E.



- see Fig.7 for glycosylation profile); BHH2-KV1g2 (humanized,
glycoengineered - see Fig 8 for glycosylation profile). Note: this assay
does not WO 2005/044859 PCT/IB2004/003896 -23 involve any
additional effector cells, just targett3gtus antibody or controls. (*): Signal
for PBS alone subtracted. DETAILED DESCRIPTION OF THE
INVENTION [0077] Terms are used herein as generally used in the art,
unlebs othiérvise bdéfined ds:follows. {0078] Asiused hergim;ihe termising
suAibQdy is infended g inclyde whele.gntibody molecules, including

.

monoclonal, polyclonal and multispecific (e.g., bispecific) antibodies, as
well gs.aptibedy-fragments having.the; Feiredion and.retaining: binding.. ;:
_specificity, and fusion proteins'that include a region equivalent to the Fe
icafggichef arifffunofibuliand that retail Bifidig specificity: AIS6! 4-N-
ac@PCopassed e bumanized, primatized and chungreantibadies,, [0079] .
_As used herein, the term Fe region'is intended to refer to a C-terminal
oligegioRerER IGG Realy EHENT Altoligh The BouRiFIEs of the' e rétfiorof
whafkitg Gheavy chain might yary.slightlysthehuman dgG:heavy.ehain Fe 1.
.. region is_usually defined to stretch from the amino acid residue at position
CisEEsse ‘t‘t"f’--‘if’r‘ﬁ‘%‘-“c%ﬁ”éfbi’(‘§1‘F’3’céﬁ=‘r§|iFﬁJE%?}E(’}‘(t)’%?b]"%Eé“u%“‘é‘dé‘ﬁ%‘r‘éil‘*fP{F‘E‘e“t‘é‘ﬂéi?ri7‘ff‘f"eéi(’:51@@E
culeauivalent ta thedneregion-efiansimmungglobulin is,intended fo,include .
naturally occurring allelic variants of the Fc region of an immunoglobulin
andyesildl) 4§ VAR Waling alterations which produce substitutions,
additions, or deletions but which do not decrease supstantially the ability
of the it GfabUIN TS thetliSte &ffEEOT HaRction (Stien 48 gty
sciependenteetiuaraytotaxicityh Ferexample;ont 9nmore mine-acids e
can be deleted from the N-terminus or C-terminus of the Fe region of an
2 GiSHGR SR ﬁ‘rfjw‘iv%ﬁ%ﬁ? £EBStiAtial loss of biological function. Such
variants ﬂca‘nmbeﬁsielg teq_waccg%r_djpg to ger)%r_gﬂBrul\e_}s l§ QW”JQTIDQ agt.s . as
to haVe ihiimal” SHect o activiy. (Se8. 645 Bolwie, J. U ét 4~ Sciéhtes
moRdt306:1:01¢1090):1j0081]IAs:used hiereingthé:tenm aritigendinding: for

moleculjear%fer%ip_,gﬂs Proadest sense to a molecule that specifically binds

tregiment o -Call Iymnnonts - . e
an antigenic determinant More specifically, an antigen binding molecule

that binds CD20 js.a.molecule which . specifically. binds to a cell surface
non-glycosylat%é%%ﬁé@ﬁrjﬁ%%%?g@ﬁ%g%eo%%@ MRS

10036) I1G 1. Nucleotide (SEQ 1D NO :2) and amino acid sequence (SEQ 1D NO:

1y of the Viy region of the murine B-Lvl.

16057 FIG 2. Nucleotide (SEQ 1D NO @ 4y and amino acid sequence (SEQ D

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

10038] FIG 3. Binding of Rituximab® (O) and ch-B_ Lyl (A} 1o CD20 on Rall B-
ivmphoma cells.

(00597 FIG 4, B-Cell depletion by Rituximab® (OG) and ch-B Lyl {A} m whole

blood of the three different classes of FevRIIla-158V/F genotvpe: (A} whole blood

from a F/F donor, homozygous for the lower affinity receptor; (B} whole



WO 2005/044859-PCT/IB2004/003896 -24 Daltons, typically designated
as the human B lymphocyte restricted differentiation antigen Bp35,
wo 20ammenly referred to as CD20. By "specifically binds" is meantihatith@zsos
binding is selective for the antigen and can be discriminated from
unwanted or nonspecific interactions. [0082] As used herein, the terms
fusion and chimeric, when used insf&ference to polypeptides such as
ABMs refer to polypeptides comprising amino acid sequences derived
from two or more heterologous polypeptides, such as portions of

blaseliErie g Fomuimeidirtepesisausion chinéiit NBRASPIOT; dxdniplewiinde
b1600-ARHGSN/ViRING: CRMRONRIIR MY HRI eI @e@#gryariety of

species, including primates Such as chimpanzees and humans. The

[0066]  consthHe roghtvcdiatide chifhbHe NBM s mdstprsfaciblsequprtaiiany I
nNidenyeal e e coratantyegionol:a natuahnanwaibody; the variable

region of the chimeric antibody i1s most preferably substantially identical to

[0661]  that dfi&recombiraidatED PoNAR dpdraring selsathenaciFEQ ID
NESQUEREROfithe BUHNER-Livlyasiableegiph Hhiagyized antibodies are

a particularly preferred form of fusion or chimeric antibody. [0083] As

[0062] ysed Wéie?n,H%%@@tiaé%amﬁ@"@aiﬁzmuapmwfrélﬁermme B-Lyl
aRflpeRisies atmieirhla orqelalyagdRe, &« %@nﬁfﬁmdmd CDRs for

N-acetylglucosamine (G1cNAc) residue in [3-1-4 linkage to th
thg {riGEIIE-of the trimannosyl core of N-linked oligosaccharides. This

[0063] incluggg;figsionrpalyneptides exhibiing gfq?éafgﬂgﬂffe@fé&(i%ﬁmyﬁrﬁ%%t
not necessarily identical to, an activity o

antppdiy-MrhEaRifofcesbam g mareraaeeol FParRib xaels 48) Spectrum for
gliddedolRaneasHimabyeoprotain dbsla-Nacelyighicosaminytransierage

EC 2.4.1.144), according to the Nomenclature Committee of the
Ly raigson 8f-8F Biochemistry and Molecular Biology (NC-IUBMB),

[0064] as MeasWedin&ParTCBERIAIRGIcAasI A L VIR OLWIRQUE IRSR A1 B-
dependency. In the case where dose dependency does exist, it need not

o iGERECHPTEARER TR D DT PAH SP TR HER Sirkilat sactReHL1 L

cdieBec-HepeNEentRl imaigiveRmsiivily BSSOMpasrthiodne Gniivé enthe
tide will exhibit greater activity or not more than about

R e sl L
fronosiqiiefeiabi nolamonhthan akowuiiies: folties wastbdtyrelativeia the
V&P-[ilg V\f/a\(li(.) &%&014?38 5a9 8%32/1%1562 %(11;4}/3» 3889§»vith the single mutation
GlulGln, with Gin being the amino acid residue in the B-HIH2 construct. This
means that the Glul Gin exchange does not alter binding affinity or intensity. The
other differences between B-HH2 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 anti-CD20 antibody BHL4-KV1 on
Rayi target cells. The B-HLA4 construct is derived from the B-HE2 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 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 seems to be the most influential position, since it is part of the

Chothua definition of CDR1.



-25 [0084] As used herein, the term variant (or analog) refers to a

WO %'-%5’%8%‘96 differing from a specifically recited polypeptide of the
IVention by amino acid insertions, deletions, and substitutidial/EFaat#a03896
using, e g., recombinant DNA techniques. Variants of the ABMs of the
present invention include chimeric,, .primatized or humanized antigen
binding molecules wherein one or Several of the amino acid residues are
modified by substitution, addition and/or deletion in such manner that

does bstantially affect.antigen (e.q.,.CD20) bindin inity
00661 G A S e A B TR T BB
Batideld enddbletedenithautibbdiidhing activitiéstofinterdst; mhybe faundiby

arj e_sequence of th icular palypeptide with that of
Sﬁ%%%o%?&?pgéﬁlgés%d? em?%%&r%g th%{)ﬁ%%ir Fﬁi%invél cid' séa‘ﬁrgﬁce
irdleasgestmnadeniniregiansiof thighahanolbgiHE andasvED be GidHE) arahpe
replacin ino gacj ith us, sequence. [0085 rnati
B B R R G i b s
rémeyilebi edfon Setoctadieyl maktinghis@lof todynedinsanaysoitithe2 8
enetic cade. Variqus cadon substitutions, such as,the silent cha
R S S S R R e o e By
actbnirihdntorplpaSMii2o vinglovestofoo mekpodssioit e partictitar
prokaryotic or eylcaryotic system. Mutations,in.the polynugleotide
0067) e e b B R G R i enen
apebtitie s Hutd ddttohibre qblyipeptid ectd mydifinthieg prcipeittiesmoflanyBgart of
pepti nge.{ ristics such as ligand- bindi
e o SR R R o
cmmbty, Bﬁﬁho&@iﬁ Bdbistinionstlare thélidsutref deplacingeond on
wEUB0: NI AR AR ACH DN Al SUHELUral ARIOT e,
chemical properties, i.e., conservative amino acid replacements:

driyRBerYativatiahih okadial mubbsuiniorsf thaPbE adesnithébagisalz
SRR ARAIBHDICHRMR SRl Oyl aRRoBIGk fygrophilcity

and/or the amphipathic nature of the residues involv or example,
[0068]  nonpdi¥l (AydrEpspisfemin amdly wieitt caransie! Jerfcthe, atrelidite,
aYalpéy W?dé%ti%%%ﬁé%%ﬂ%&%ﬁ%é@qﬁﬂﬁt&'&‘arﬁ'l‘ﬁi@"ééﬁﬂﬁﬁr@'
amino acids include gl%cme, serine, threonine, cysteine, tyrosine,

da awhdigie, aRdQIbtafnertditvely charged (basic) amino acids

[0069] includergrgini dg@j@ﬁ,ﬁ%@@ﬂi@%ﬁ%@&@geﬂ@mﬁ@%éﬁgdic)

[0076] ammOF\I/(\éOI §O Rpép%gz?lggb}? %;/1[%%)20(? /a?gi:l%a%g?es. 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 SmM Camptothecin
(CPT) posttive control were added to the wells. Samples were incubated o/n (16
h)’, stamed with AnnV-FITC and analysed by FACS. Assay was done 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,  non-glycoengineered);  BHH2-KV1  (humanized, non-
glycoengineered). Note: this assay does not involve any additional effector cells,
just targets plus autibody or controls.

[0071] FIG 16. Target-cell killing by anti-CD20 antibodies with immune effector

cells. Assay details: B-cell depletion in normal whole blood ovemight incubation

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



-26 acids include aspartic acid and glutamic acid. "Insertions" or

"deletions” are preferably in the range of about | to 20 amino acids, more
wo 28?8%4%8% 1 to 10 amino acids. The variation allowed may P T/EB2004/003896

experimentally determined by systematically making insertions, deletions,

or substitutions of amino acids in a&-polypeptide molecule using

recombinant DNA techniques and assaying the resulting recombinant

variants for activity. [0087] As used herein, the term humanized is used to

if&ighieRn atigan chinding moleqye dariked fLom8AN- UMAN eention

antigen-binding molecule, for example, a marine antibody, that retains or

| : P
reja¥edatkang espimysin e ARtigenbindiss pidpekith 6F the'phrzadieasrse
R BIE e SR HTITIRCASRIC A HRAN S IS 1Y ReRERISEd DYion-

various methods includgig a) grafting the entire non-human variable

ghsrraiasepslhufeR cotistdmtirdgibnslio gBléretechimaic shaperiesd.
(R pafting.enlythe Hopsman, $PRs onto human framework and

constant regions with or without retention of critical framework residues

[6072] (e. g. Hoselthat Mdlimpdrtdiifor ratemiiley gvfod aNfigeribinigrighiffiRity

oL ARy fLNsHoR BT Ae) transRiarting e caterRe RN YaRable
domains, but "cloaking" them' with'a human-like section by replacement of
TeahEcdieaminbyrsndhimMEtmiodie disclosed in Jones et al., Morrison et

foo73] @l ProgsNath Acgds 5618816824 -68p5161984); MQttiaan 20d QLAY
Inmiunol., 44:65-92 (1988); Verhoeien %@%é Science, 239:1534-1536

ofiggsmciaidaroNsbrse chsnmscd 1 gomyangrgd kel Moleé ati-

hHIRRHOD 34 (3Xib8232 B d9bin mm}gf@dr&?{&%@%@ﬁés{%@f@@pe
in their entirety herein. There are generally 3 complementarity

apfEhefiningFRS§ion818r CBRYE (COR2IBBDR2 ARITEDRIYiW eadir biithe

he ightehaisyasiabledamains afapaniibedy, which are flanked
aby?f?)%tr1 framlg{/l]v%rk SUbrE?R%IS((Le” FFfl, FF?Z‘, FR3, and FR4) in each of

[0074]  the hdHly ahd lidHdriifaliddie dBFrbiss sflanfntiserfyicleased  Fe-
ofi LR R SRR RALPRBHER A M IS EHSSIAN Of Nidmanized .
antibodies can be found, inter alia, in U.S. Patent No. 6,632,927, and in
hishdhed U st CAS ARG DT0mYD 195289 CButRPisFiHIcH Bpst cells of
alERiperatggibereiny refergace ipdheingntirely, {0Q88] Similarly. as wsed

herein, the term primatized is used to refer to an “antigen-binding

Rt ure varivedmBRearR b riate Bhtigatunlinding ibleante cHopding

SXamRIs e aEne- Antibed At Telaing oL sybstantially retains the
eantigen WO 2005/044859 PéT/lBZOO?/’%OE}SgG%a

[06075] FIG 20. Binding of non-glycoengineered and glycoengmeered antibodies

to human FegammaRIila receptor displayed on the surface of recombinant CHO-
CD16 cells.

[0076] 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 control were added to the wells. Samples were incubated o/n
(16 h), stained with AnnV-FITC and analysed by FACS. Assay was done in
triplicates. Abs used: C2BE& = rituximab (chimeric, non-glycoengineered form,
same as commercial form); BHH2-KV1 (humanized, non-glycoengineered-see
Figure ¢ for glycosylation profile); BHH2-KVigl (humanized, glycoehgineered
— see Fig.7 for glycosylation profile); BHH2-KV1gZ2 (humanized,

glycoengineered — see Fig 8 for glycosylation profile). Note: this assay does not



-27 binding properties of the parent molecule but which is less
immunof;%enic in primates. [0089] In the case where there are two or more

WO F8mIfERS of a term which is used and/or accepted within thBGHIBRH/003896

definition of the term as used herein is intended to include all such
meanings unless explicitly stated to;the contrary. A specific example is
the use of the term "complementarity determining region” ("CDR") to
describe the non-contiguous antigen combining sites found within the

-variahl ian. Al ' ypeptides. Thi ticilar

L YoMR e, ar e B e
Sl S8i0icde e "Sbiiaeindes of Proteins of Immunological Interest”
(1983) and by Chothia et al., J. Mot. Biol. 196:901-917 (1987), which are
incorporated herein by reference, where the definitions include

overlapping or subsets of amino acid residues when compared against

each other fiYavertheteps pRiication eheiiher definiientonrefer to a CDR

of an antibody or variants thereof is intended to be within the scope of the

term as defined and,used.herein. The appropriate amino acid residues
10977] \uhich BB es e GRS &< HISHALY B9 Aath Bf (HE ABAVES g
drdffeedncdblaresset forth below in Table | as a comparison. The exact

residu¢ numbers which encompass a particular CDR will vary depending
00781 e B s T s Al R
nioleimédy, diatbudhigerwhwﬁoraﬂsj@ub&hmaimﬁshmlpwﬁciﬂa(@@,&igp@mﬁtbe
variahle region amingQ acid, seguence of the antib - JABLE 1. CDR
e R R S P I s BTt
50165 5258 058 MisODRB19B1102t 96 10R: 950D Mﬂi@m?zt RAHBAF ¢
rE801e M EPRAEIA ARG o TR A% Tpall, NHmRenng of il

CDR definitions in e 11s according to t e numbering conventions set
cformbyskeabat duata(see! betowaliz 00908 Habatictzalizidocdefined a

fop7o] Numbering system fovariable-domain seguencesthatis applisable fo any

antibody. One of ordinary skill in thie art can unambigously assign this
registent o kabbeninebaiing kb e vhridbrndemnsaipt the Fe region of an

IgG heavy chain might vary slightly, the human IgG heavy chain Fe region is
usually defined to stretch from the amino acid residue at position Cys226 to the
carboxyl-terminus.
[00806] As used herein, the term region equivalent fo the Fc region of an
- immunoglobulin 1s intended to mclude naturally occurring allelic variants of the
Fc region of an immunoglobulin as well as variants having alterations which
produce substifutions, 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 can be deleted from the N-terminus or C-terminus of the Fe region of
an inmmunoglobulin without substantial loss of biological function. Such variants
can be selected according to general rules known in the art so as to 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

specifically binds to a cell surface non-glvcosylated phosphoprotein of 35,000



WO 2005/044859 PCTIIB2004/003896 -28 sequence, without reliance on
experimental data beyond the sequence itself. As used herein,

WO 2"312 Bathtimbering" refers to the numbering system set forth %QTR%%%‘@?”%

[0082]

[0083]

al., U.S. Dept. of Health and Human Services, "Sequence of Proteins of
Immunological Interest" (1983). U_QLESS otherwise specified, references to
the numbering of specific amino acid residue positions in an ABM are
according to the Kabat numbering system The sequences of the

sequenc Ilstl @, NO; 1t re. ot red
Dggtggrdlnd?o ?hg' CF a num ear?ngthsey %OD‘ng? y%hﬁ elclrg%gq%d
diﬁfdmumeondmti@n ApaSH uotam{dé}seﬁaeaéemdﬁsﬂo fdB eXspapibcd5do
identical” to renc Ieoude eguence of the esent i vent| n, it
b'ils ?uelhgdeaE ?ﬁat%h% ?RJC%O e‘ci:ufgnec:géJ of f?)erp% yr?ﬁgc e@s I e?lotlcal
dmmﬁﬁﬁiedeﬁnmseqmrﬁ:eoemﬁpmaﬁdhethMeotlde sequence may

|nC|Ud§8§ |Ve %O{Ht Utaﬁﬂ Zci'n al’% Qn]és)(c): %Cloleb(l)t}altjn %IOI'CFQIIGGH e {

refere Ruic eo tide seque er wor a‘polynuc eochde
pdsi@pm;gzaemmlﬂotsdefsﬁmﬂeme&audemﬂ@@ﬁt:dm@oaiﬁnm@femeamd

nucleotid nce to S%é)f the nucleotlc'[ies 'QIHEF reference

Sesaélﬁf}gﬁ% e%%%/ be de fIW & 6rét eﬁr K With GrRtRar nUc‘Ileotlégogt?Qél s

ofaudtiber @é fuctediiftesnti ppteido Bothbitotalc mlﬁ}és,tlﬁtesnmm}péerelﬁeme

uence,may be inserted into,the, reference sequence, -The _
e A e L e T i s

n{ﬂ@@ﬁﬂg@smqmmsumbm;; mhmﬁmmlc’ﬂ]wmudm ragidmididcule

L’Lam 1§10 etglﬁ g‘gra%(l)(y%uggtﬁ’t%%(ﬁ fd%gt/ Sl t%ie c%ﬁgta.ga?(%é% 9%/0

O anuc € sequence or p peptl e sequence (6] present
a mﬁenaidmom betidederiinedconyentionalftusitigrkeonentsbmbutemost

grp 2918 Séu‘g‘sP f?i{ gdn}l%t qofﬁ{ag%&eﬁ%p, %gbﬁggn?%ﬁh@ﬁ% Eﬂfﬁﬁﬂi

etween a query s quence a sequence of the present invention) an
hsvibje ctlsequeince Aaidoswfesnsd tofashs gmmaséhwhceﬁal@ﬂméngl@an

Sl RPN DSAUR00.018 FASTOR fOMeSc PRYPET Barel i

utlag et at., Comp. App. Biosci. 6:237-245 (1990). In a
aefebfu@ﬁce alignment the query and subject sequences are both DNA

Sequepcegs.ALRNA SEAPSRES AL PESADPAFGERY CRAVAIINGHR IQ,T'S.

The result of said global sequence alignment is in percent identity.

pelafertatep Hreintetetblade by AR T BRI Afen DRt Al IHERS to
(@?c!fiﬂtl%)er@s%ﬁg% E’-GE Nkt WBESe to the B-linked mannoside of the trimannosyl

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—acetyiglucosaminyltransferase I, aiso known as f-1,4-mannosyl-
glycoprotein 4-beta-N-acetylglucosaminyl-transferase (EC 2.4.1.144), according
to the Nomenclature Committee of the International Umon of Biochemistry and
Molecular Biology (NC-IUBMB), as measured in a particular biological assay,
with or without dose dependency. In the case where dose dependency does exist,
it need not be identical to that of GnTIII, but rather substantially similar to the
dose-dependence in a given activity as compared to the GnTIH (i.e., the candidate
polypeptide will exhibit greater actiifi{y 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 less activity relative to the GnTIIL)



WO 2005/044859 PCT/182004/003896 -29 Matrix=Unitary, k-tuple=4,
Mismatch Penalty l, Joining Penalty=30, Randomization Group
WO PURHBE° Cutoff Score=I, Gap Penalty=5, Gap Size Penalty?§-BEB2004/003896
Window Size=500 or the length of the subject nucleotide sequence,
whichever is shorter. [0093] If the ?gbject sequence is shorter than the
query sequence because of 5' or 3"deletions, not because of internal
deletions, a manual correction must be made to the results This is
because the ram does n tacco for 'and 3 tunc tions
of the %ubjecctl:sﬁeeauelhé%gw en Calc Tfatl 05 Sgcrzce‘gr'ﬁ dent ty0 Iéo?os}%egt g
dsHeuep cfesﬂws;mmént fdi}thecﬁhdrpa’lgmqmde lafitte: o thetguéry sequendd,
.the percent identit ted b caI ting the number o bas the
1rdsert Dngec{:}eﬁce hat are b ?%E oﬁ%geyesgtj ch% seﬁ[je eggr,nw g) g _
tenatciyec aNgnedisast almeﬁcﬁhﬂso&fhedqiadsbasmﬁtm duelndisedgente,
Whether.a Hucleondg IS mat% ed/align ﬁ determlned b result?j ﬁlﬁ
s Y UaATE A RGhmant ”%%‘ C&Mtane 1S HRRSUB T actEd 6
athexpecte nisidentity s atbifilatéey bg&aﬁtﬂrtﬂhwecﬂ@t&ﬁaﬁimmmm sm;gdiﬂe
specified parameters, to arrive afln ent| g
c%ﬁlec%aps%)c?rserﬁcs}gwsba? %%uasﬁ/ ﬁ%@% gﬁiﬁ%resén é’}%{%n
@nﬂwﬁasesicmrsuﬂmﬁgevﬁidmh&mm rﬁsttie%nb;ed:teaeglmea@,eah&d or

dﬂepcg)(\%%b% the £ STD B.align nlit which are,nat m rﬁlgg/alﬁg\ed with
e query sequence aré calcu ated ffie Plirposes of manu

segiusting fHbepproentid ety guode . OO0 aF arf é»mwmgpasgpspaw and

t ence to det
e SR A et i s
hantbthgyeforesatied ASTHDB) alighsnesn idoss motisiowcis Wlth consensus
ed/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

[0085]  matchédtotall velinmbscombazsed iMamntuensediggetissy strn@%pissimilar
pRoRiERGIRd fram, I ReLcont IENHLL G ﬁﬁ@i&ﬂ%aﬁ%rg aﬁ%ﬁﬁg %‘%%%%y”

program. If thé remaining 90 bases were perfec

ipéreepestientBrwoaiause oy s Thsaivines. émﬁﬁ@eéz%tw@ge@amémh
SERUENEE iS5 QBRAESWRA 190 DASE AUSHLISEMRNRE.. TS, Y ‘?ntc'aea

deletlons are internal deletlons so that there are no’bases on the 50r3

PHTRELSUIbTER 86198 RTINS P h 8t PABTEREE BIRjHEHON It IFakaUEEC In
sthisrasatheiprcentideniiphcaleialed Dy GRS TR s hetmanually e

polypeptide or domains of other peptides added to the polypeptide to modify the

[0084]

5

properties of any part of the polypeptide, to change characteristics such as Hgand-
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 m polarity, charge,
solubility, hydrophobicity, hydrophilicity, and/or the amphipathic nature of the
residues involved. For example, nonpolar (hydrophobic) amino acids inciude
alanine, leucmne, isoleucine, valine, proline, phenylalanine, tryptophan, and
methionine; polar neuiral amino acids include glycine, serine, threonine, cysteine,
tyrosine, asparagine, and glutamine; positively charged (basic) amino acids

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



WO 2005/044859 PCT/IB2004/003896 -30 corrected.'Once again, only
bases 5' and 3' of the subject sequence which are not matched/aligned

WO W?I‘Pfﬁ%sauery sequence are manually corrected for, No oth&F HIBAUL V03896
corrections are to made for the purposes of the present invention. [00951
By a polypeptide having an aminQagid sequence at least, for example,
95% "identical" to a query amino and sequence of the present invention, it
is intended that the amino acid sequence of the subject polypeptide is

2GENHEALIR. RS AHENY P AUENGGEXTE AR SHRISCIPOYPERIAS are

sequence may include up to Tive amino acid alterations per each 100

peafirid ittt theequerplaviroladid aseaetidds. | mothar Werisytd tbidin
a&ﬁ%‘y&?&&d‘i‘ﬁ%\OE}@aﬁBrP’m’&%&'%ﬁ?qb'@ NG ALIRASHRP Y ddentical te.a

query amino acid sequence, up to 5% of the amino acid” residues in the
s¥tibjeeticBbuabénm P o6 ins cftdeli eeslcte dnbFHUB SHELRE ATNIR 28196 thet

pgm#%gt?ﬁdm-gﬁ'&?ﬁeaﬂﬁ@giQQ&gb%EJF@[@ﬂcﬁéﬁﬂHﬁ%%ﬂ@%&% ahdhe

10 or carboxy terminal positions of the reference amino acid sequence
rgsuliingwirra pasnbesrivgsdaentindl positions, interspersed either

foog7y individually. amond residues,n, e IeRrancs RAAUance-AileneRtdpre

contiguous groups within the reference sequence. [00961 As a practical

mmiegete Whidviedrizem paeicdianps fpesttbindmdanstgobs, g5omgphs 2
e 981en 40 806 0L AR Identica o, By eferance RO e plide; cam e

determined conventionally using known computer programs. A preferred
preEoesfof e RHAMMG et B st vleshlischpeivaIsHis Glergsqtidhce

n%{ BEQHERCELH e SRS SNHVE RGN ARG A sHRISE SRANEACE)AISBnan

referred to as a "global sequence alignment, can be determined using the
VERSTOREGHE ORlP BroyiaRYIHSEd SRR IQIGRRAFT ShiBkiagrebgries,
PR B8 R 34R (£900)nInaSEAHENGE: SHARMANE tiadueary

and subject sequences are either both nucleotide sequences or both

TeIAS Wiy Yt RS R P N P YA OB AT SEH BT &ighATEAPS in
RerspRtslantit-reien od Rarametersdsed rriaith ASHRBoaminacasiet),
a[lg%nment are; Matrix=PAM 0, k-tuple=2, Mismatch Penalt =2!1 Joining
PG RSP EIREA USRS RYES L SAERLOL T SEore M Wi dB
WHEGTSRAMENTR lRogth, (sappheaailyFo  ep&izesiienalty=0 Hhiidsdew
Size=500 or the Ieg}gth of the subject amino acgfd sequence gvggqeggegés
digedotst 1odoREsIFHE SIHBUCeth Aindd 76 shBHer 8N tfe 5 -
(segwiende deiait 0, Gderminakdeletions ootpessysecatdstemal al.,
leti | '

Jeletions, & MANUA COMSTION NS, Molec. Tmmun., 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 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-CDR1-FR2-CDR2-FR3-CDR3-
FR4. A discussion of humanized antibodies can be found, inter 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.

[6088] 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-



WO 2005/044859 PCT/IB2004/003896 -31 be madeto the results. This is
because the FASTDB program does not account for N- and C-terminal

WO HR{B4TSRs of the subject sequence when calculating globaPp&fEi4/003896
identity. For subject sequences truncated at the N- and C-termini, relative
to the query sequence, the perce_r_y'gentity is corrected by calculating the
number of residues of the query sequence that are N- and C-terminal of
the subject sequence, which are not matched/aligned with a

0 ' ubject residue, as a.percent af the total bases of the ,
S T e B R ot sy
presaits.of the FASTDB sequence alignment. This percentage is then
subtracted from the percent identity, calculated. by.the above FASTDB
(0089] progrggrln%ﬁesi%sﬁh“égs"g%él |éed%§rtg‘ﬁ(1¥e ef8os g%%\f@{hqnﬁﬂ B 8 CaREn 18
uidd ity sceceethiswiribirpidecamt foke dtfinstoneistnd@ins assed faretbl is

. purposes .of the present invention. Qnly residues to the N- and C-termjni
s RORES S TS R St SRS R R o e
ssagliesserare ischsidered for therptrposémoimasity diyeadiusting the:
, At identity, score. That is, onl ery residue positions outsjde the
R T R T e R SR e R
vexgrplegiaDof antinbeagidaresighe chabjaet] spapiedee Thialigried withogord 00
idue query sequence to deteymine percent.identity.,The deletion occurs
B e L e s, B S AT O
"atigrmensto ibesemat shbwmammatghingistigestidnf 63 thedivstCid iasicdugds at
the IN- [ h ired residues represent,10% ftp sequence
l(ﬂ%r?égfg ?f{r%z%%ﬁesg gzto(t e 1%%%? égt%rriﬁnfﬁ%ta %Bat}éﬁg%l/(t% af numper of
W_ﬁéﬁﬁiﬁ_b@ﬁﬁﬁtﬁ@@amlls@qm@d@epm 209%tiscsubirantedaroimetiie pevbent
cAdantity seors calguiatad bWhe. FHeRID SoRRAAT 4 DRI

residues were perfectly matched the final ‘percent identity wou

referaivothe Péxafsicara Do lreeiore sulsj ey wedsencads b onipanathinithea
scB?)g e BdUEAURTYSERYSRASdNR imethe a?%lﬁé%%% %Egn"g%]%f@?el idues

deletions so there are no residues at the N- or C-termini of the subject

whidueKes e Fharlelnbe asaieiiead dligivel ofithahbaysenjednativisiraserthe
sReaNh et calruiated by ARTRB 18 pekmanyaly caresiad, Hage

again, only residue Eosmons outside the N- and C-terminal ends of the

CRGBTEEES A fatifedac Dispilysw idepratins DB erghansaendisish i not
coRtehrdedaned wih-the M08 44822 RETIRA04RA380prise

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

TABLE 1. CDR Definitions!

Kabat Chothia AbBM
Vi CDRI1 31-35 26-32 26-35
Vy CDR2 50-65 52-58 50-58
Vuy CDR3 95-102 05-102 95-102
V. CDR1 24-34 26-32
Vi, CDR2 50-56 50-52
Vi CDR3 §9-97 91-96

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

[6090] Kabat et al. also defined a numbering system for variable domain
sequences that is applicable to any antibody. One of ordinary skili in the art can

unambigously assign this system of "Kabat numbering" to any variable domain



-32 query sequence are manually corrected for. No other manual

WO 2corrections are to be made for the purposes of the present invention.
fB@%‘]gi?s used herein, a nucleic acid that "hybridizes underpﬁﬁﬁﬁé?wmmg%

conditions” to a nucleic acid sequence of the invention, refers to a
polynucleotide that hybridizes in a1 overnight incubation at 42 C in a
solution comprising 50% formamide, 5x SSC (750 mM NaCl, 75 mM
sodium citrate), 50 mM sodium phosphate (pH 7.6), 5x Denhardt's

i) vk B Sl R ERAR S HdalnbAenalrtnsie
Si%lerm DNA, followed by Waa%%ﬁhﬁ%gthe filters in 0.Ix SSC at %(g)ﬁ%%%%éﬁn

MDY iR e d-ARrE IS HEen Icfsrsi o iinameaBe R et fw thby
RABHNG 2801 Se0eN6e BEAG Al fﬁﬁiﬂﬁ@&@l}f@@,m@@gu\é{m%ﬁfmﬁb'e

for anchorir;(f the polypegtide in location within the Golgi complex.

IyereriRicrd dalzation | d6hai MLk mpisERasisBo’ififla as feranresfiathe
nSABYRE: (9304diAS MsathheleindBe-termRifRGion{unsiip Eréei%ér@&g?ec?e

biological activities attributable to the Fc region (a native sequence
theKrhvgramkREa sirteag Jercesmant rilre sranyeredistnabedpEQ D
NEXRRPIER PILANDOYY SAROh BCHAN RIS LR A0k HIHIRGARL e

receptor binding affinity, antibody- dependent cellular cytotoxicity (ADCC),
S¥itlBody-dependent cellular phagocytosis (ADCP), cytokine secretion,

[0091] IMMupe-camRRIRMedialel AMisadRiake R ANIgRR:RESSERING alls.

down-regulat{i)or'\'_of cell surface receptors, etc. [0102] As used herein, the
fepmreaiginedr, Erghetrda, erimesniy slsatign costatonichs iprserig
i considey estdadaciite apymmaniplation.ehire otycpsyWationpaitern of

. a naturally occurring or recombinant polypeptide or fragment thereof.
1GEREBH Bﬁe@ﬁﬁﬂ‘@éﬁﬁb@ﬁﬁﬂSﬁé?h%?gglﬂiﬁoé%ﬂ‘??@ﬁ#@ HYRace may
irglycesyagion veaehinanuefreebeineludingmanetic manipulatiqrgfithe

oligosaccharide synthesis pathways to achieve altered glycosylation of
PYiEBIo AREAE Pre sBe BT IR fthaitidRe 2 gipd syt e @& g
niktivdesdhe effectsiefsmiaiinnaand welkeRviQnentond yspavation.

[2%03#%5 used harein, the term host cell covers ;ny kind of cellular

A R SRS & EHGTRAEat {6 BRTBr SR N pOR pepfa a8 s ed

wathtigenHaindingedtiatecoles phtiteprasantlisveitiony b ong enbedimant,
(%Ppeered to allow the production of an antigen binding

th t cell i
s P S GARs B TEBEh AR AREG e aronce

molectie Withh
sequence. The query sequence may be the entire sequence shown in either FIG.

24 or FIG. 25.

10092} As a practical matter, whether any particular nucleic acid molecule or
polypepiide s at jeast 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 mvention) and a subject sequence, also referred to as a global
sequence alignment, can be determined using the FASTDR 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:



-33 glycoforms: In a preferred embodiment, the antigen binding molecule
is an antibody, antibody fragment, or fusion protein. In certain

WO 28paf9dthAtents, the host cells have been further manipulated €r 8Rpres803896
increased levels of one or more polypeptides having GnTIIl activity. Host
cells include cultured cells, e.g., gﬂg[nmalian cultured cells, such as CHO
cells, BHK cells, NSO cells, SP2/0¢cells, YO myeloma cells, P3X63
mouse myeloma cells, PER cells, PER.C6 cells or hybridoma cells, yeast

ells, insect cells, and plant cells, to_.name oply a few,.but also cells
hg%tkrﬁ%?isg %f ﬁthi% _ﬁl t?geﬁ s%enliecﬁglﬁ'ﬁ%]cg , tnrp;?{?é&ﬁi’ plﬁlﬁmi;; Eﬁ%ﬁbﬁéﬁt or
Ramitnalitissoe (0004 L agihsed hrueil, 3oerterm Gapntaslidted Siz
eyia ogi%i y\kt;ﬂ,cq;ﬁjc]e%.an_tgagod mh%e endent cellular cytotoxi.city and celITSIar
Pcy o{ xicr%y mlgg?ﬂe& W sgf lﬁ‘gl‘:ﬁtgﬁﬂgéﬁ%f@i’é%@gﬁ%qﬁ Hhehtian
wHechegions bhistan immune mechanism leading to the lysis of
"antibpdy-targeted cells” by "human immune effector cells”, wherein;
10093] e TRl S P B bR ST
3tikatetiisp) aytheraceptbistamihei givface thioughwhichtheydhindHadbe
Fc-region of..antibodies or.of Ee-fusion proteins and perform effector
T S B SRR T R R et o e
3btoodtationonfiitieanbelts (RBME) asﬂtﬂ@ran&thifzﬂir@@’rébﬂﬁ)i@ﬁﬂﬁtymi%@ﬁl
ntibody-targeted cells are cells bound by the antibodies or Fe-fusion
T A S R B iR e e
ppiesteind gertyNsteomitrd dobth e A cntegion e IzdbAsafdeddereimicthedgrm
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|n§gﬂ$§hgl the number of ggﬁ)og}h/;a;srgé %%;Zﬂijﬁa’t a;le;;‘llygsg ;tr;@e% _
iphigned, agivemceohettiteat anti dgeeflasio in, in
z?amﬁgmauﬁwm 94eALash Gl By R BIORDRRSHER! (ucnce
mediated c%:xgular cyté’%xmlj{ydg megba \b/\gt,bagél orrﬂ?hre ucdluc?urr\nli%uﬁ'ne
alagpentratibr obarmiés o chifc-fubiorcprdtéimintthepareditinmentity,
cSutigradpaibe gt colpusauiegloanuere e sl agien o
number of "antibody-targeted cellS", in a given ti e, by the mec ariism of
ariye Hadiae geset daytbtossiy THike dncrsad scirr s wietiatsdddel tar
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subfety 1SEEROuA0a880e layed 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.

[0094] 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 sequence and therefore, the FASTDR 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 comnpared with a 100 base 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



-34 the same type of host cells, using the same standard production,
purification, formulation and storage methods, which are known to those

WO 28RfIetH$A%he art, but that has not been produced by host celt€ BlBfeE9ess6
to express the glycosyltransferase GnTIII by the methods described

herein. [01081 By antibody having?J1 creased antibody dependent cellular
cytotoxicity (ADCC) is meant an antibody, as that term is defined herein,
having increased ADCC as determined by any suitable method known to

those qf ardinary skill in the art, One accepted in vitro ADCC. assay is as
RS 13 B S LB DA b Ar L R TP VAR A Dt
nahtigetisegoghizan iy thesnligasnbingis enregitinyebinerdtioedy2) fine
assay uses human peripheral blood mononuclear cells (PBMCs), isolated
S ol A e e R
[6095] assayRs capdegetidachartipgtoafaliowiag prieanl: ithad BMGs angle,
isolated using standard density centrifugation procedures.and are . .
O A IEE 80 DR AT AHVRLSIFCCOAtite HRah i iy A el e
irpelaar engranndaynsianiarddinsie ot euiathpelsybpiidested dnoirnthe
exponential growth phase with a viability higher than 90%, washed.in
RS QR A SRR KO0 P SAERISE TyFS e up
tovashechindcedititaatiaw iire sadoiom aancbresdspéidegh e ethitid ekl
medium tanensit of 10%cells/ml¥' ili J,EO icroliters of the fipal target
SRS I QIO SEI8 5 8P HPAR SRR By B A B LB St AAFBter
apledes M) tHdaunitbbidy isueeyiathizdihtetk fprnd 60§ ng sl 46 tB0dning/midn
ceg culture, medjum_and 50 microlitlgrs of t_ftledres IEin(p antitk?(é%ﬁs%luti S
T HEdEd TS ﬂ%lelteé;rtgs‘eetqggﬂgﬁnn{% Bwell ‘renl’c(rloetﬂﬁeer pﬂartgfl esstlng6 in'*
atriphenievariotis . dhtidedytcanoentrations Coverirngdherwehobey occur at the
cancentration range .gglove'v for 0tpcfnhma imum release %R controls, 3

ARadiSha&rwets %n e plgtc}é{:'1 i(tzlorllltgalnlngetﬁee ?g%néeég%?ae% cel sfi}lé‘eggﬁ/g%o
anyietiotiterscofacRothine RO05I0U 85 RCTIBACPARI3886::-BElividually
among residues in the reference sequence or in one or more contiguous groups
within the reference sequence.

[0096] As a practical matier, whether any particular polypeptide is at least §0%,
85%, 90%, 95%, 96%, 97%, 98% or 99% identical 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 (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 aléoﬁthm of Brutlag et al., Comp. App. Biosci. 6:237-245
(1990). In a sequence alignment the query and subject sequences are either both
nucleotide sequences orlboth 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 seguence, whichever is shorter.

{00971 If the subject sequence is shorter than the query sequence due to N— or

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



(V/V) aqueous Solution of non-ionic detergent (Nonidet, Sigma, St. Louis),
instead of the antibody solution (point iv above); vi) for the spontaneous

wo %%‘té’ﬁé%f’%%m controls, 3 additional wells in the plate containfigf tHE2004/003896

labeled target cells, receive 50 microliters of RPMI cell culture medium
instead of the antibody solution (pgint iv above); vii) the 96-well microliter
plate is then centrifuged at 50 x g for 1 minute and incubated for 1 hour at
4C; viii) 50 microliters of the PBMC suspension (point i above) are added

Hosaeh sl to.yigldan &f | of 25:1 and the plates are
placed |ﬁ an incubator uﬁé&t%?&%%% aﬁtﬁt‘néc?s%S éjreogta?]él s a(flt(fr(')smtx)
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t { int ix above R controls
R R W gy e
1§ ﬁ%%g@é/ migned fadgigornpélooraade @ft@apé‘e@f&? l@ﬁsﬁb@emeﬂigmﬂmmthe

TRRNIBadY FeRCeNalion, FARas: Esigdab gét%egt‘ ora fed apecla’nb

concentration of antibody required to achieve one the maxim
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measured with the above assaé mediated by the same antibody,
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known to those skilled in the art, but that has not be
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sp cifici f%?éf the murine B-Lyl antibody, and to WO 2005/044859
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[0098] For example, a 90 amino acid residue subject sequence is aligned with a
100 residue query sequence to determine percent identity. The deletion ocours at
the N-terminus of the subject sequence and therefore, the FASTDB alignment
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 subtracted 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 18 compared with a 100 residue query sequence. This time the deletions
are internal deletions so there are no residuss 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



the discovery that their effector functions can be enhanced by altered

g%co‘s‘%/lation. In one embodiment, the antigen binding molecule is a
WO RRMEAE antibody. In a preferred embodiment, the inventior? S dRa4&QN96

a chimeric antibody, or a fragment thereof, comprising the CDRs shown
in Figure 7. Specifically, in a prefgred embodiment, the invention is
directed to an isolated polynucleotide comprising: (a) a sequence
selected. from a group consisting of: SEQ ID NO.:5, SEQ ID NO.: 6 and

4B HOe: Ard RS e a roup
q](:&f?%is%;lg of. SEQ ID NO.:th%lléEjig%I}D I%&g&gp%ﬁg%%&%%%ﬂ%& w

byasiesiUHbopuspepemd tis Nieseut. invebther preferred embodiment, the

[0099] invenigndsadirgcted i, aniisqlates o 6?&8&99}iﬂ;?d‘é%%géﬁ%o%ﬁz@o%
NO.:8, SEQ ID NO.: 9 and SEQ ID NO.:10. (CDRs VL). Ih one
toefnBetififert! hriBrRtEselpdIy HotrRbitte s Bato e s @ Alisiunipalidre itide.

A -anot - ' . the antigen.hindi lecule comprise
e i o e AR G a7
foymaantehared Catid @ moh-Metihé ol eptitien vianth SOprefe redum

' eq on s, dir d n antigen bindin cule
R L e
depagpedygiranediselast aprim Rdhéminilesqddtypepsideg e Filidrs another
S@@@@%Om%g}\@ntion is directed to antigen binding molecules comprising
one or more truncated CDRs of BLy-1. Such truncated CDRs will contain,

[0166] at a MinisrihietstnsfecifivityCddEiminiig dminoracid refiduesionthizo
Y, R - ifigity- ining residue” is meant those residues
e I o e
thp iyl atsptidere- liftatioronéthiirthofihkeresipks inGegivelly DR participate
adfpbnelinmanian, e sRecliEesiepiing resicues I a partcular
CDR can be identified by, for example, computation of interatomic
[0101]  contdtstesmbtiide-dimensiordierodbling andadete tmitiatiorbof itgcal

= iahility; ' ' ition in-acc ncewith(tJh
T R RS T
scgBtehfeBRIhithraeaoRe rebytinvdipetate & bymalesericenihokizicBhtiety .

fulhdgd AsaRrdi BQ{yar%iﬂY&%‘a%,s@J%@o@ﬁ%@ﬁﬂl@n@kiﬁ% ,egntiboda-

polynueleotide comprising at least one complementarity determinin

depsgibtof SREHRINNeBIBHNID 209814 85a e TRROeude0B896!IuET

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
glycosylarion engineering are considered to include any manipulation of the
glycosylation pattern 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, Furthermore, glycosyiation 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



antibody, or a variant or truncated form thereof containing at least the
Ificity- determining residues for said complementarity determining
wo 2?@5@%4%\%\/ erein said isolated polynucleotide encodes a fusi8fy T/IB2003/003896
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-Lyl antibody, or variants or truncated forms thereof

g%%rraa%aqﬁgg af leasthe.arsallichrdsieuinga SeS U fonRACh S sa

ree complementarity determining regions. I another embodiment, the
a@@wemmh@éﬁéﬁmmm @ﬁirrg nstieiblelrersisaint i dghens Hbabyst
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directed to the polypeptides encoded by such polynucleotides. [01 n
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the murine B-Lyl antibody, or a variant or truncate m thére

Yédmeawlingaatdtst RAE Shavifsiyrdeterainivll r85BuaslsoP ERA6 cells or
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rom a heterologous polypeptide. In one” embodiment, the aritigen bin
alfotelalecpummiprisest inadreoraplopraiagly aessmeiniag pegidhseditant
ofEine; B=L vl antibody, or variants or truncated forms thereof containing at
least the specificity-determining residues for each of said three

[0104]  complemarrariyigetethfiniigirdtiionedivfesh ombdas sectoreantiyédes
RIRING Mplagulf CAMPHSSR IS vaTiahle LeRiaP LhaBantibary ight % 2
heavy chain. In one particularly useful embodiment, the antigen binding
shtscdie BB HMIEHE, eoglamipsani2eEahtisompThelinve Ao Eso

nilibgeiedde-methadsief mrldna.suebantigendinding molachiesandihe
use of same in the treatment of disease, including B cell lymphomas.
eI 984S laTWGHeIRat several mechanism are involved in the therapeutic

[0105] efficagnefiantit DRaatibadies, avdird.auihosyslependent aellulan
cytotoxicity (ADCC), complement-dependent cytotoxicity (CDC), and the

SIS g WP AREst Bras PO BB AR dH: b deregen of

axpelimental evidancenndicaias that steimakeresatestuauon such a
conventional effector mechanisms measured by CDC and ADCC assays.
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(FRNS(ID Aianinmabiinvive-is(HIYY QeR805/044859 PCT/IB2004/003896 -38

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

[0167] As used herein, the term increased Fe-mediated cellular cytotoxicity is
defined as either an increase in the number of “antibody-targeted cells” that are
lysed in a given time, at a given concentration of antibody, or of Fe-fusion
protein, in the medium surrounding the target cells, by the mechanism of Fe-
mediated cellular cyiotoxicity defined above, and/or a reduction in the
concentration of antibody, or of Fo-fusion protein, in the medivm 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 cyiotoxicity.
The mcrease in Fc-mediated cellular cytotoxicity is relative o the cellular

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



function of their.sensitivity to CDC in vitro. In contrast, the mode of action
in vivo of another antibody that has been approved for therapeutic use, B

wo 20??%‘&%?%5 neither complement nor natural killer (NK) cell W@?%gﬁéﬁ?ﬁ

the efficacy of B1 in vivo is due to its ability to induce potent apoptosis.

-[0115] In general, anti-CD20 mongglonal antibodies fall into two distinct

categories based on their mechanism of action in eradicating lymphoma
cells. Type | anti-CD20 antibodies primarily utilize complement to Kkill

mdAFEL IR o‘.@’ﬂﬁ%ﬁ@@ﬁ, ', aRUhRdies.Qperals.by ﬁﬁ&ﬁ%ﬁ&%ﬂ‘%‘é@ﬁﬂﬁ%ﬁ'

primarily ‘apoptosis. Rituximab and 1F5 are examples of Type | anti-CD20

foantlsoidie spdstorags iBethe darmdienasidopa Tiphosaskibedyn Searehyt

r , M.S. and Glenni 7)2438- 3. (AR 4
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gl vontdtisefandsicliiald héethy metpds skegibyed dierince. [0116] The

present invention,is the fir ' Ce | | i~ CD20

antib%éfyaf%fsgf)éé)eﬁag|l'1’1 r%lgge};e gtglag%%i cr%e gffs%%]gg%ﬁfn@%%lé%h
(Aﬁx:@ﬁ@@ewuilg}ggﬂtﬂtgtémimvgtb@ttmgmwgi@ddmn@jn,/h@mamw,aﬂﬁé
ABIESSIsventon i diedisdin. sn.anorassied Typs.l antiRa0.tibocy

aving ncrease XDCC as a result of sai engineering and without loss
thohgulistaniaeptbility to/inddbDeés apsprosiss ivbresembodiment, the Type |I

a”ti@;m_ %ﬂéi%%gﬂiﬁ%@@sv‘a enanpgngerrdiioays.an glietedpatiarn of

glycosylationin the "Fe region. In a particular embodiment, the altered
anjlyoosstativizedinpHsesdgenbiedisad el of BisastdPésmplex residues

in the, e regjon. Jnanqiher RAMGUILSMBOGIDEN: hecalgiRkar ceils

glycosylation comprises and reduced level of fucose residues in the Fc
(PRIgioR), SedateS fpat bigsy b aanderPoch orudszdthy donfarss stisriohe
ccfptire contents of which is incorporated by reference. In another

embodiment, the Type Il anti-CD20 antibodies have undergone

polypeptide BiecipEReTiAGHE 18 GFhers W Pig Il 6 B 096 Presta or

U.S. Pat. A%O'- Pul, Nop 4018304 2:{MasrogsRICShahbkd. RRhAPPI.
Pub. No. 2004 0132101 (Xencor), the entire contents of each of whic

cegfe fnssipbrateerBy e fdre At SuhenAve ftion®id furisdr BHagdd ! cell
cumg@%g{n@aking such engineered Type 11 antibodies and to methods
of using such antibodies in the treatment of various B cell disorders,

including B BII lym{Siokakest \&R)D 055 /BHAE5 b S ERETE0HEB3896 189
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 *1Cr, waghed twice with cell culture medium, and resuspended in cell culture
medium at a density of 10° cells/m;

it} 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 micrbtiter plate, testing in
triplicate xlrarious 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%



[0117] Chimeric mouse/human antibodies have been-described. See, for
example, Morrison, S. L. et al., PNAS 11:6851-6854 (November 1984);

WO 2@[1781)@5% Patent Publication No. 173494; Boulianna, G. L, B EIBNat#3896
312:642 (December 1984); Neubeiger, M. S. et al., Nature 314:268
(March 1985); European Patent Publication No. 125023 Tanetal., J.
Irnmunol, 135:8564 (November 1535) Sun, L. K etal., Hybridorna
5(1):517 (1986); Sahagan et al., J. Inrnunol. 137:1066- 1074 (1986). See
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. I mlds or on a single (e.g., polycistronic) vector. These can then be
pu fified and assembled in vitro into complete antibodies; methodologies
for accomplvs]'nng shehpassainbly dlavechden idescribedcBeedfdbexachple,

rff, M., Harvey Lectu es 9:125 197 ers
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above),

4) “increased ADCC” 1s defined as either an increase in the
maximum percentage 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 isrelative
to 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 to overexpress
GnTIIL

[0109] In one aspect, the present invention is related to antigen binding

molecules having the binding specificity of the murine B-Ly1 antibody, and to



invention can be prepared according to the methods of U.S. Pat. No.
5,225,539 to Winter, U.S. Pat. No. 6,180,370 to Queen et

wo 2%8’.0' ‘,%%92,927 to Adair et at, the entire contents of each of%v%ﬁéﬁ?%sﬁd/a]%%
hereby incorporated by reference. Preferably, a humanized antibody has
one or more amino acid residues_4gtroduced 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

adomainEumanization can-beessentialiy Reronred,kalievwing,ihgimethod
of Winter and co-workers (Jones et al., Nature, 321.:522- 525 (1986);
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corresponding sequences of a human antibody. Accordingly, such
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substituted by residues from analogous sites in rodent antibodies
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both light and heavy, to be used in making the humanized. antibodies is
expdydimpaitdin v rsdend adiEgdaicifanAsRiBtarRPITIIE S femPRaSEst"
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screened agai e entire library of known human variable-domain

exbgdinen anne HisraPebauskodidimiercrdsfs Satits pplvBfRHES rodent is

o110 then agceplied asiheimrnitamener kire bR dhaftimnanized
antibody ESlms etal., T. li nmunoZ.,151:2296 (1993); Chothia et al., J.

IpBRIBR the e FLda) RoRReter B SFYade g I tinfeeo:

Hamewark.Sed %m{fe&i&& camRAkehe Seauenan ofeat tindividisal: is
subregion of the full rodent framework (i.e,, FR1, FR2, FR3, and FR4) or
e o LAANR BB STBFEU R R AR PRy

mgginghadiantebknewribursan variakleiegicrsetusacesthainurine
correspond to that framework subregion (e.g., as determined by Kabat
PREPBEIIRY), and choose the human sequence for each subregion or

[0111] combipationHbaidsdhetalioseshinhiatioktiedradent debingibh SaRateiat
c\(g\r/r%r%s?gg @1‘?@43:5 I%Ci‘g%%gaggg /88%\83906;? Pﬁ,l -1. Such truncated CDRs will
contain, at a minimum, the specificity-determining amino acid residues for the
given CDR. By "specificity-determining residue” is meant those residues thatare
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 ef 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 igolated polynucleotide

comprising at least one complementarity determining region of the murine B-Ly1



Application Publication No. 2003/0040606Al, published Feb. 27, 2003).

WO Another method uses a particular framework region derived from the
ONEERSGs sequence of all human antibodies of a particula SUBG# §Es6
light or heavy chains. The same framework may be used for several
different humanized antibodies (Gatter et at., Proc. Natl. Acad. Sci. USA,
89:4285 (1992); Presta et al., J. Immunol., 151:2623 (1993)). [0121] It is
further important that antibodies be humanized with retention of high

anifyyly fer m%ﬁg@m@mn@w&%mﬁgﬁiﬁg PIOREIES - Sicity.
achieve this goal, according to a preferred metho ,ahumanlzeg antibodies
dgiepiRpsEdBYes (provdsoppiassial detepaieingksEquenbesaid
iwaleupeRaGeRRAuBANZ St BRI RIN. e dimensional sads's
of the parental and humanized sequences. Three-dimensiona
PhfmrsgislserRcsisuefasivs pohmrritye dviilableadiztmbinttingliao ke those
tekilld EniboantleiGomBUIBTRIRGEBME: e, Aualable, Which listials and
display probable three-dimensional conformational structures of selected
delsraing TRenRBehibbmIHise Fubit cativehs cionrtftvesedisplay SHrms

R ARasIs el el el ihedenigiss Johadungtioning of the
candidate immumoglobulin sequence, i.e., the nafy5|s of residues tha
thperuSAEY TRBBIEY SelREmiai deei wmurdog atstlier tebhmdlitsantigen.

pinghisiesiddResidesan heisslertar and fombined{ion g gsient

and import sequences so that the desired antibody characteristic, such as
° Bty REF AL ¥t vantigeripspns er helusthandinadittiiee

p@ypepv@ré@@@;@gg@qur@ﬁjg&J,gg,g{@lgggggg{ and most substantially involved
in influencing antigen bindlrég. [0122] In another embodiment, the antigen

0113} i il FOIBE R B ime T i sRVBR R s igiMe artgerohaaNing
menhancedynsing affisity A6E0rding: danJor: & @ﬁn}H&BgB%%XBQSof the

discl eﬁr}(lg U.S. Pat. Appl. Pub. No. 2004/0132066 to Balint et al., the
m&ﬁfnggé teAtS BN R AAStHE ey URER I b e sy sefersisaite 2pBIsIn

thespeetfibagimeniziiaaetidaswinding meiseule-plheqrasentipyenion is
conju ated to an additional moiety, such as a radiolabel or a toxin."Such

oniyLteh Al IW@%%%QWB%‘L@@%? ReirreleerumBtivertis: afe ol

erkotimént thie antiigh2dhdivariett-olradionpslidesiate ppligaklentiad

d e|geresent invention and those k'geg in i{;e art are credited with the ability
TSTTRIATE TaRghm O RILHR S DBOSTAPRE B PYET AR BOMeed i

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

- chamn. 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 ceﬂ tymphomas.

10114} 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 amrest 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 Iymphoma cells to rituximab in vivo is a



radionuclide is most appropriate under a variety of circumstances. For
example, 131liodine is a well known radionuclide used for targeted

WO Ihpfidndtherapy. However, the clinical usefulness of 131iodfrfel E&d49d/ 093896

limited by several factors including: eight-day physical half-life;
dehalogenation of iodinated antib9§§( both 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 o

ﬁﬂ@&&%ﬁﬂ%ﬁt&%ﬁ% . %ot%epgoé%HQFtMOAOat%%%bia% el ghelating
groups to proteins has ncreasecf he opportunllntles to utilize oﬁﬁer
wiadiofwrchidies st distidttindheon app 8Dyt tivu nh @@vettierasprBlideguires

seyeral benefits for utilization.in radioirnmunotherapeutic lications: the
R e O LD 5 h BT A Ao ARy cERee e}
Bicoumutatiohibyotibnar Bincko unlilee pgictB dipojinesi@O0yttrium is a pure beta
emitter,of high energy with no_accompanyi mmairradiation in its
OS] TG oo B L0 L 000 S e oS, PurHSte,
ctifegmimmntalkadnoutitaf penburasimgofadiationn altedisfonoitpalienta cells.
dministrati f 9Qyttrium-labeled antibodies. Additionally,..internalization
T S et BE e e R Y e
vl ifigpeatiatiohoshoubgdratdathal far adj aveitatusms, pelisdatkmgppiioeis.
rget antigen..J0125] Effective single treat do s (i.e .
B A S BERR Sugsg 1 i
aantitoolids rangEvirodl bativedy aboutsgaridrappul 5 mciGhronee, M.J.,
referably-b € .0andahaut 40 mei. Effectiye single {reatment
L e s el AT R L LG
1By frsembetweed dboantrasariesa T o mdi amde Prefecatiyiotatiern
ARhout 5 and about 40 mCi. Effective single treatment ablative dosages
(ie, may require autologous bone marrow transplantation) of 13 ‘iodine

[0116] |abeledmi-Chro urtisodicdangidnonbeficaenianduese Bt abouit-
G MG IR R RRIa AL aMEs R ARAUERD AR 35, INAN ARV ERAas

mCi. In conjunction with'a chimeric anti-CD20 antibody, owing to the
Adviger Birélaatifg tamire vedeatvisapiamse bahBbodisrdelfe Stive1shsgle
iFeamentNanImas ey éﬁ"éﬁ%ﬁ;&?ﬁgﬁﬁa@f ﬁ3%ﬂl@glﬂ§zba9ﬁ{&%&g'%ﬁg
‘anti-CD20 antibodies range from betwéen about 5 and about 40 mCi,
IHTHTe pletdr Al ek S iAreasEt DERTCTINmAR N EietiTor ey simtial 1
HRYIahel. Qe %@ﬁ%@éﬂ.'eiﬁ han ahedhrdRt- MORPRSID4488 D20
PCT/IB2004/003896 -43 o
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 embediment, the altered giycoéylation comprises and reduced level of
fucose residues in the Fc region. See U.S. Pat. Appl. Pub. No. 2004 0093621 to
Shitara ef al., the entire contents of which is incorporated by reference. In
another embodiment, the Type II 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 (Macrogenics) 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.



[0126] With respect to radiolabeled anti-CD20 antibodies, therapy
therewith can also occur using a single therapy treatment or using
WO mtfitig#ifeatments. Because of the radionuclide componen®dtiigB2004/003896
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 purged and frozen for
possible reinfusion. Additionally, it is most preferred.that prior to treatment
[0117] 5 dia§ROSHE YOSHEMFBRAPH ﬂ%ﬂam@h%@ﬁé%%% g‘?ﬁi&fo‘“ﬁ@@}ﬁ:
MisiRebd 18 indium) be ganduesed opghe patienh Py posEafovbiahpigde
ensure that the therapeutically labeled antibody (eg, using 90 ttriuméwill
PHBE HKShTC uh At &S s AN/ Biedhtratdt ah A Gt Bigalt 8 ekt
1{0%2 kkniceipeefamed emboginnents tepe sent- Ve NEsdrestatighan
isolated polynucleotide comprising a sequence that encodes a
P BRI A o i el ST 25 S VA TS b,
LTRe-trveiph-igfuhs drestad s anisalated auClRiGAcig SOTHITiRiag-a
sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99%

9 (

LYéd 40t Sen BENSSH: MNBnta droMTIn TABREIMBRIGRA 1 Rntiney
RMhedIMeRk MR NVEMI SR IS Kilecied i3 AN isplalRenue el a3 d August
comprising a sequence that encodes a E)Iypeptide having an.amino acid
1 QRN ARE SAFTESR S0 B S0H4- SAb (ORI Beve e Hidtical
ifPaT PR aeidsegiencs d1skable 36 Thecveationnase encordpasses
an isolated nucleic acid comprising a,sequence that.encodes.a,
D SO HATRLS the S T LR oot Ry BEECHIRT <t
efiedle Srithrconserniative poniitm acithestiistibtiionsibbARLE R-GONSHtUCT

I7CLEQTII3E SEQUENC i) NO WO 2005/04485
"PETHE2A0AFO 0%%‘8%%@%&%&%&%%%%%@@%%&
kERDAHNOVBiH Hh € ABGHGCAAF TG0 TGRCAGTOIGCGGHEET GARGTT Al 29
. GAAGCCTGGGAGTITCAGTGAAGGTCTCCTGCAAGG
R e o e N iy ] G R itatement can b
vBEE 6 GQGEABBCGEHTGEACAAGEE QT CHEAGEEBne whether or

TGGGACGGATCTITTICCCGGCGATGGGGATACTGA., . .
D A A AN e S L e L O Rt oulary becanse

the reference lacks any data to support an assertion of therapeutic effectiveness,

and importantly, data using higher order mammals such as primates or humans.

[0118] Methodologies for generating chimernic antibodies are available to those in
the art. For example, the light and heavy chains can be expressed separately,
using, for example, immunoglobulin lght 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. See, 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. Ses, for example, Sears et al, Biochem. 16(9):2016-25
(1977).

10119} In a particularly preferred embodiment, the chimeric ABM ofthe present
invention is a humanized antibody. Methods for humanizing non-human

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



CCGCCGACAAATCCACTAGCACAGCCTATATGGAG " .
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA

WO IPTABIETGCAAGAAATGTCTTTGATGGTTACTGGCT  PCT/IB004/603896
TGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT CCTCA B-HH2
CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA 31
GAAGCCTGGGAGTTCAGTGAAGGTCTCCTGCAAGG
CTTCCGGATACGCCTTCAGCTATTCTTGGATGAACT

.GGGTGCGGCAGGCCCCTGGACAAGG TC G

R o R PR E L A BB PO AL SR No- 5,225,539 to
WHACAATQGCNAATTOAAGE GUAGAS ECACART PAL. No. 6,632,927 to
CCGCCGACAAATCCACTAGCACAGCLCTATATGGA )

1P R A RECRER CRAEHGR B ey incorporated by
r8EAG TG PaEAMGANATGREZIT HGRIIS GE DAEJIGSE Bmino acid residues
TJGTTT CTGG%GCCAGGGA CCCTGGICACCGTCT CCTCA B-HH3

RIS ERAT TR $EKE TEFE S CRE FERRG AN S hman amino

CAAGRGEGH GG TREAG TGANGEHC TRRTECARGGre typically taken
CT'"FCCGGATACGCCTTCAGCTATTCTTGGATGAACT

BB CEERCAGELE EETECACRRES yteially performed
AT Ak BT WEAIE GG AT GRANSCET BA Nafure, 321:522-

ST SAATIENSELAASTEATTIN vanoo o0,
LCEEAGCCAGTETGKG MRB TICAGHAGCAHCE BRESTGPA region sequences
A I T S
"EETONGEC TAGGARE BrHklmeric antibodies (U.S. Pat. No. 4,816,567)

IR AL RS ORB A e s v
STBTIC GG GATA CBERTTIAGETATEGTIG GATBMACTpecies. In practice,
SRS RIS RRIRSR o me
IGFACAATE GGAMRTTICAACEBEAGAGTC AR ARKIAs are substituted by
rgsgtﬁ%%éi%ﬁ@&(&gz 6. é@&%&%&%@éﬂ&%ﬁ%ﬁéj@a humanized anti-

CD20 antibodies will comprise constant regions of human immunoglobulin,
[0120] The choice of human variable domains, both light and heavy, to be used
in making the humanized antibodies is very mmportant to reduce antigenicity.
According to the so-called "best-fit" method, the sequence of the variabie domain
of & rodent antibody 1s screened against the entire hibrary of known human
variable-domain sequences. The human sequence which is closest to that of the
rodent is then accepted ag 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 (i.e., FR1, FR2, FR3, and FR4) or some combination of the individual
subregions (e.g., FR1 and FR2) against a library of known hurman variable region
sequences that correspond to that framework subregion (e.g., as determuned 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



CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCT

WO O TGGGGCCAGGGAACCCTGGTCACCGTCT COTRTARRND4/003896
2005/044859 YCT/1B2004/003896 -45 CONSTRUCT NUCLEOTIDE
SEQUENCE SEQ ) NO B-HH5_,,
CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA 37
GAAGCCTGGGAGTTCAGTGAAGGTCTCCTGCAAGG

e R A SRR e 27, 200,

e CEROBEATOTTITUICCGBSGAR BEGCHRTACIIGM the consensus

e A R gt e o hoavy

C@@l‘ﬁ@ﬁ@%@@@i@@ﬁﬂ@'ﬁ@&@GMAEG&@%;(B'BGEI‘&M humanized
e R S e A AR ez

- ACAGBFGBAATIIGETGCHEETCTGGCGCTGAAGTTAA 39

e Tt e M——

. ffGOTECEEEACGERUCT BRAMAAGRRCIGEAGTS. To achieve this

ggé{f‘-ra@(%%ﬁlg %%%&JJJM@%%@GWE? &%&éﬁ%@iﬁ prepared by a

ACTACAATG AATTCAAGG
PRCGOU CBATAAATOBRCTEACCACASTE TATATEG@Aepinal humanized

AGE TCTG CACGGCCGTGT .
e Al BA A RE T o i
sePGTET AdTredsacontEomnnGROTBGTTAR GG U BT GOTRA B:HH 7

M@ﬁﬁgﬁﬁ%-r&(%; MLQI}%QQ%@C%gé%%%éQ‘ are available

GAAGCCTGGGAGTTCAGTGAAGGTCTC
warhdrsukmttoemortethrerTinneoad ondETational structures

ol LA AfAE ﬁ%ﬁg&&ﬁ%&@&%ﬁ%&&%ﬁ% these displays
GATGGGACGGATCTTTCCCGGCGATGGGGATACTG
permits analysis of the likely role of the residues in the functioning of the

candidate immunogiobulin sequence, i.e., the analysis of residues that influence
the ability of the candidate immunoglobulin to bind its antigen. In this way, FR
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), s achieved. In general, the hypervariable region residues are directly
and most substantially involved in influencing antigen binding,

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

[01231 In one embodiment, the antigen binding molecule of the present invention
15 conjugated 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



ACTACAATGGGAAATTCAAGGGCAGAGTCACAATT~ |
ACCGCCGACAAATCCACTAGCACAGCCTATATGGA

WO 2 HRG CAGCCTGAGATCTGAGGACACGGCCGTGT  PCTIB2004/003896
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGC
TTGTTTACTGGGGCCAGGGAACGCTGGTCACCGTCT CCTCA B-HHS
CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA 43
GAAGCCTGGCGCCTCAGTGAAGGTCTCCTGCAAGG
I%JC %GATACﬁCCTTCACATACAGC'&B{%&TGAAC

T BCAGECHEETREAL KRG QLT EHAG e For example,

"GiadiBG BACGEA KETTT CECBREGATGE GGATASES immunotherapy.
CTACAATGGGAAATTCAAGGGCAGAGTCACAATT
e O R A AL B AP by soveral factors
1BETRAGRACESTHBACATCIHAGSAGACEHEE CGIBiRted antibody both
. ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGC
R 3 &

CTGECBEER AELENE BT FECEHE RARD?
CAAQBABSEHRE TABER0SA/ONSRAP fof SoCDNSTRISCTAUNTLE ATIDEDT

R PR rE G 5 o GHRRET g g aching metl

cBAAGE CTBHBO6 COTCAGRC AMBBICTCOPEAAEE to utilize other
TTC GATACACGITCAGCTATI CTTGGALGAACT .

OO R PGS ORI R AN BT AP grovides several

bATE G GACHBATC TTROCOEEREATESBGAPACTGA: the 64 hour half-

CT . G TT G CAA : .

8 R M S R R Sk ion by romor and,

1gHIGASCABCTECAGATO TG AGBACAC GBCOGTdIEA cnergy with no

agd LRI AORANGI b LG AP T Bl bn issne of 100,10

: GGCCAGGGAACCCTGGTCACCGTCT CCTCA B°HL1
1eXceT donATFAOTBOAGT RGO EERAR TT pdndTating radiation

a%é’e%%&g%ﬁ 9&%&@&%&&%@9&@%&%@%@ Additionally,

CTTCCGGATACACCTTCACCTATTCTTGGATGCACT
internalization of labeled antibody is not required for cell killing, and the local

emission of ionizing radiation should be lethal for adjacent tumor cells lacking
the target antigen.

{0125} Effective single treatment dosages (i.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 " Hodine 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 vig-a-vis murine
antibodies, an effective single treatment non-marrow ablative dosages of “liodine
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

Mindium label, are typically less than about 5 mCi.



WO R L EACAGAAATTCCAAGGAAGAGTCACAATGA

[0126]

[0127]

GGGTGCGGCAGGCCCCTGGACAAGGGCTCGAGTGG
ATGGGACGGATCTTTCCCGGCGATGGGGATACTGA

CACGGGACACGTCCACTTCCACCGTCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCT
ITGITTACTGGGGCCAGGGAACCCTGGTCACCGTCT CCTCA B-HL2
crlele sy aniciepiciorionioeieisicion i i
GAAGCCTG G%QcCACCGFGAAGATC%OC&%@%%’X%@%%T” therewith can
FEPTEOUS HAEACACE TRCAT CRATTICTTGBATGIOPIE Treatments. Because
SR TR ACGACGECCCTGRAMEGAGETCEA ‘
GATGGGACGGATCTITICECE C%AF%%%@R?IA%E%ELWGHL peripheral
et ACCAGAC A LA TIOE AE ARG NCIC AT @sted" for patients

S M e Rl bl o radiion. B
R ETFE TE EARGRAATERETIT G KTICGTITAQTCIBE purged and frozen

m@'@m@a&%&o@%ﬁ%ﬁ@@ﬁ%%I&@I%%%&r%{%gi%%&%&é& L3

GAGGTGCAATTGGTGCAG ICTGGCGCTG
Ereratic TeU BT GRS CIBAAGURTEEREC T dedh@abody (eg. using

I'I[' A «

¢
BxsesAbchade Tt dEe ATBGCOATRET@l not become

Al ASAATCRRANMIPANGS %ﬁ%@l%%%éﬁ%k@
ACAGCCGACACGTCCACTGACACCGCCTATATGGA

GCTGREEREE e e AreiGhaCATA DB REdTETR ed to an isolated

ﬁ%[%@lg@ﬁ@ Q&ﬁ&@ﬁé-raa:g ERJCATGRILERCT %%:{%)e tide having an
TTGTTTACTGGGGCCAGGGAACCCTGGTCACC TpCCTCA WO

THOSIAESEeIseor 8 SB0HIn3adk 1erlenNSTRyTINUdLETTiDEISE
1 ENGERREQUBNQB-Ftbrising a sequence at least 80%, 85%, 90%, 95%,
%AGAT CAATTGGTGCAGTCTGGCGCTGAAGTTAA 53

56%, 97%, 98% or 99% identical to a nucleotide sequence shown in Table 2
below. In another embodiment, the invention is directed to an isolated nucleic
acid comprising a sequence that encodes a polypeptide having an amino 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 construets in Table 3 with conservative amino acid

substitutions.

TABLE 2

PCT/IB2004/60389%6

|

l

CONSTRUCT NUCLEOTIDE SEQUENCE | SEQIDNO



GAAGACCGGGAGTTCAGTGAAGGTCTCCTGCAAGG
CTTCCGGATACACCTTCACCTATTCTTGGATGAGCT

ATGGGACGGATCTTTCCCGGCGATGGGGATACTGA
CTACGCACAGAAATTCCAAGGAAGAGTCACAATTA
CCGCCGACAAATCCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA

TTACIGIG

WO 1EGEIBTCGCGCAGGCCCCTGGACAAGGGCTCGAGTGG  PCT/IB2004/003896

GONPIRUCET

(‘AA(‘AAAT(‘T(‘TTTGAT(‘(‘TTA(‘T(‘(‘(‘T

"SEQ ID NO

CBTEAGCTAL

GAAGTGCA
CAAGCCTG
CCTCTGGA
GGGTGCG
GTGGGACH
CTACAATG
CCGCCGA
CTGAGCA(
TTACTGTG

CABEEGCA A GGTGCA(}TCTGGCGCTGAAGTTAA
\ SALG _i-'f@ﬁ A AGG

o g:"_ PRTE IRt COACSE T OO T ST oy
q ﬂaqf‘n‘lﬁﬁ?!éﬁii‘w'&ﬂ\i‘!-\'-’:l&':’t VGAGTGG

AT GATACTGA
v ¢4 SrtebaaTTA
A@é@ﬂ%TGGAG

GHHABTCACAAEGEGLACAGIENCANTIRCCGTGTA

mmm@cmmmmc&u@@mcmmr

29

TETHTACT

CGGAATTC

ACCTGGAG&
AGGAGCCC

Lo
A RLCTIGGATGAACT

!: [T c.i- 0l i b
eiiteﬁc"‘o? s'!‘éorq’-@i.d,&!‘iiﬁ?cm&._
“!i‘ ACTGA

GAGGAGG
CTCTCCTG
TCTTGGAT
GGGCCTCH
ATGGGGA]
AGAGICAC

“dTM%@@@%L&‘PM@@d@A@AM@AAﬁA
T GABELI LA SRR TGCEAIT LACETIAR TGGAG
GAAGIGCEGICREBGEACGEETCE TECANACGTGTA
:ZXE&FEGGG@GGMGWMGG’G@GTGGCT

\ S GAAMTCAKEIEGECCETCT

B-HL1G!

AGEERATA
ACACGGC(
GATGGTTA
CCTGGTCA

% o) GG

‘ ‘TEG&A&&?@M‘@&%@%A&‘GM@%&CTGA
CTACAATGGGAAATTCAAGGGCAGAGTCACAATTA
COGCCGACAAATCCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TCTGTGTGCAAGAAATGTCTTTGATGGTTACTGGCT
TGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCAGCTAGCACC

33

B-HH4

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA
GAAGCCTGGAGCTTCAGTGAAGGTCTCCTGCAAGG
TCTCCGGATACGCGTTCAGCTATTCTTGGATGAACT
GGGETGCEGCAGGLCCCTGGACAAGGGLTCGAGTOG
ATGGGACGGATCTTTCCCGGCGATGGGGATACTGA
CTACAATGGGAAATTCAAGGGCAGAGTCACAATTA
CCOGCCGACAAATCCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCT
TGTITACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCA

35




B-FIL11 CAGGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGGT 59

CAAGCCTG

W R GATTCACATTTAGCTATTCTTGGATGAACT

GCGGGTCCCTGCGGCTCTCCTGTGCAG

GGGTGCGGCAGGCTCCTGGAAAGGGCCTCGAGTGG
GTGGGACGGATCTTTCCCGGCEATGGGGATACTGA
CTACAATGGGAAATTCAAGGGCAGAGTCACAATTA
CCGCCGACAAATCCACTAGCACAGCCTATATGGAG

. PCT/AB2004/003896

EI ARG C TGAGAT G ARG AR GR B RS TA

SEQ ID NO

TTAGHETG
TGTTTACTC

CAAGERIT AT GETE A GRS e PG AAGT T A A
s QLARCACCGANGCLECGILACKGEETCEL

2005/044859 PCTABROAFI03686 T8 GONSTRUGT: NUSAEST]

37
WO
IDE SE

ATGGGGATAS
AGAGTCAG

AGCCTATATGBAGCTGALCBAGICCTCAGATAIGRBBCAGTG

UENCE SEQ @NIG(B}EIE:BZ}GCGCCTGGACAAGGGCTCGAGTG
CGGAATTC - ‘ L
ACCTGGAGE al® GAR
AGGAGCTC CEE 1994 {£ HCAGTCIAL ‘

o -.J? = Ji.::‘a‘-.é.i ; (> 2 :'" GGGE .\‘_ e 'I'L. g.. CGTGT
CAGCAGG R e S L T et A CTGGL
CTCTCCTGCEHEEASS A AT TCACA / ACCGTCT
TCTTGGATJC‘ J&ﬂﬂblbbbtﬂJﬂJUblbeUUH
CEEEE W’c‘:&ec'&&*%m%%‘@@ﬂ?g Ta&&KS 3

TCTTGGAT]

%H@@G@ﬂﬂ@@@@@@@@@ﬁﬁ@lm
GGGCCTCGAGTBHEGHGEEBAEEGATGATAACCEHCGAGTG

GATGOGACGGATCTITCCCGGCGATGGOGGATACTG

ACTACAATGGGAAATTCAAGGGCAGAGTCACAATT
ACCGCCGACAAATCCACTAGCACAGCCTATATGGA

GCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTIGATGGTTACTGGE
TIGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTICA

ACACGGCGQC mmﬁmmammr}mmmm
GATGGTTACGHE : y
CCTGGTCA
CGGAATTC

A7 AAGA Gy CTGGC
ACCTGGAGGALEGIE T ECL TG T ACCGTCT
AGGAGCTC,/@C [ECGAAGTGCAGCTCGTCGAGTT
GRGRAGGTEA mmmx@m@@bﬁém@mAA a1
CTCTCCTGGE oAl CAAGG

B-HHS

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA

GAAGCCTGGCGCCTCAGTGAAGGTCTCCTGCAAGG
CTTCCGGATACACCTTCACATACAGCTGGATGAAC

TGGGTGCGGTAGGLCCCTGGACAAGGGCTCGAGTG
GATGGGACGGATCITTCCCGGCGATGGGGATACTG

ACTACAATGGGAAATTCAAGGGCAGAGTCACAATT
ACCGCCCGACAAATCCACTAGCACAGCCTATATGGA
GCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCITTGATGGTTACTGGC
ITGTTTACTGGGGCCAGGGAACCCTGETCACCGTCT

43

CCTICA




ATGGGGATACTGACTACAATGGGAAATTCAAGGGC -
WO2@%@%$9ACAATTACCGCCGACAAATCCACTAGCAC
ATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAAATGTCTTT
GATGGTTACTGGCTTGTTTACTEGGGCCAGGGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA B-HLI4
CGGAATTCGGCCCACCGGTGGCCACCATGGACTGG65

PCT/IB2004/003896

SEQ ID NO

45

GAGGAGG(
CTCTCCTG
TCTTGGAT|
GGGCCTCb':_-- e

ATGGGGATACEE T AR P ACA GO ATATUCAG

AGAGTCACA CORCAAE

-ﬁﬂkéx‘i‘r'!g&‘ sﬂsﬁ ?awa,&f SECGTGTA
AGCCTATA .o‘tumfgy\‘t?ﬂ‘isﬁi “f:l_:f('&‘ﬂ CTGGCT
ACACGGCCt3] Hab RASAAYY CCGTCT
GATGGTTAQ%ﬁ@& A A

CEREGTC @%@GM@M%@@G&%M@GU@GFG@A‘@%Mt 1044857
PC171B2004083896C rGONSIRIG T NUCEEETDBFG8E AURNCE SEQ
ID NO B-HLIGIIGGB«AIT@G%IC@ME@T@E@G@@M‘E@@ACTGG
67 ACCTG@EA - (2

AGGAGCCCA
GAGGAGG

‘. .,' “l A q . it _;‘ ,—a: & A a3 - “,- .-;T;‘I i-“ . y -
L TGGAG
SIS L U] e
I TACT G AR S S P A G O TCA TGS LT ALTGGCT
GGGCCTCH4 RGBT Al GTCT
ATGGGGAT AT

AGACT CACRA GEACC L e AT A AAGE AR PO AGTTAA 49
AGCCTATATSRBACCTGAGELAGCCTEGAGATOTEASECAAGG
ACACGGC mmmmthMAmﬁﬁmTemw
GATGGTTACTSECTAGTA 4
GATGGGACGGATCTITCCCGGCGATGGGGATACTG
ACTACGCAGAGAAATTCCAAGGAAGAGTCACAATC
ACAGCCGACACGTCCACTGACACCGCCTATATGGA
GCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAACCAATGTCTTTGATGGTTACTGGC
TTGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT
CCTCA

B-HL3 GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA 51
GAAGCCTGGGOCCACCGTGAAGATCTCCTGCAAGG
TGTCCGGATACACCTICACCTATTCTTIGGATGAACT
GGGTGCAGCAGGCCCCTGGAAAGOGGCTCGAGTG
GATGGCGACGGATCTTTCCCGGCGATGGGGATACTG
ACTACAATGGGAAATTCAAGGGAAGAGTCACAATC
ACAGCCGACACGTCCACTGACACCGCCTATATGGA
GCTGAGCAGCCTGAGATCTGAGGACACGGCCATGT
ATTACTGTGCAACCAATGTCTTTGATGGTTACTGGC
TTGTTTACTGGGGCCAGGGAACCCTGGTCACCATCT
CCTCA




CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA B-HL16
CGGAATTCGGCCCACCGGTGGCCACCATGGACTGG 69

WO R B EAGGATCCTCTTCTTGGTGGCAGCAGCCAC  PCT/IB2004/003896
AGGAGCCCACTCCGAAGTGCAGCTGGTGGAGTCTG
GAGGAGGCTTGGTCAAGCCTGGLGGGTCCCTGCGG
GTCAGCTGCGCAGCCTCTGGATTCACATTTAGCTAT
TCTTGGATGAACTGGGTGCGGCAGGCTCCTGGAAA

EGEREIFGAGTGGET : TSERGREESES SEQ ID NO
Algzmbmwmm GTTAA 53
AGAGTCACAAA A GCAAGG
AGCCTATATG@E@@G@@A@A@@B}CMWE%@ S TGAGCT

ACACGGCGGIGETATGACEGE COARGAA ERECETT CGAGTGG

GATGGTTA mmme@@@&%%@mwm

CGGAATTCGS!

ACCTGGAG

AGGAGCCG

GAGGAGG( TTFTCACATITACCTAT

CHAGCTC T GGA’@T@TQHE& GGCTTGGT 55
TCTTGGAT J@é&d &5‘@ bén%’i‘éc GCAG
GGGCCTCGAGTE ot 5 IAACT
ATGGGGAT m&&@@&@&@@@ﬁ@%@ GAGTGG

AGAGTCAQ WG@W@MMMTACTGA
AGCCTATATGIRA! LGV

ACACGGC(

GATGGTTAC

CCTGGTCAGERTES

ATGGACTGGACE ' 3-Se
AREABCC? A eSS A S TG CACCATGGACTGS 57

GATATCGTGAH AL LEAAGTE “E'"E" Y5G & IV
GTCACCCC B AGAGUCCELOAGTAE AR R GTOTG
GTCTAGCA m&e@%@@@@@@A@@@ﬁ TGCGG

CTTATTTGT QEGHIBEKREEG@XE%@G@KE%@AGCTA
TCTCCACAG A RCA

GGGCCTCGAGTGGGTGGGACGGAJ(HTTCCCGGCG

ATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCAC
AGCCTATATGCGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAAATGTCTIT
GATGGTTACTGGCTTGTITACTGGGGCCAGGGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGAATICTCGA

B-HL11 CAGGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGGT 59
CAAGCCTGGCGGGTCCCTGCGGCTCTCCTGTGCAG
CCTCTGGATTCACATTTAGCTATTCITGGATGAACT
GGGTGCGGCAGGCTCCTGGAAAGGGCCTCGAGTGG
GTGUGACGGATCTTTCCCGGCGATGGGGATACTGA
CTACAATGGGAAATTCAAGGGCAGAGTCACAATTA
CCGCCGACAAATCCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCT

TGITTACTGGGGCCAGGGAACCCTGGTCACCGTICT
CCTCA




GTCTCTGGCGTCCCTGACCGGTTCTCCGGATCCGGG
WO 2@% %QACTGA ITCACACTGAAAATCAGCAGGGT
CTGAGGATGTTGGAGTTTATTACTGCGCTC
AGAATCTAGAACTTCCTTACACCTTCGGCGGAGGG
ACCAAGGTGGAGATCAAACGT_&}@_GGTG WO 2005/044859
PCT/IB2004/003896 -50 CONSTRUCT NUCLEOTIDE SE UENCE SEQ
ID NO VL Sighal ATGGACATGAGGGTCCCCGCTCAGCTCCTGGGCCT

PCT/IB2004/003896

AEENEE TABSEID NO

ddws?ﬁﬂ%’ﬁd‘(ve CCTGCT %&nmm&m&t«ww o
QVOL\;QSGA RERRSS ACEN o
QAPGOGLENW@@EM@@@@@@U@AA@%@@@@EW@Hﬁ&@&&mﬁG
TAYMELSSLESEAGMYTYCGARNNVABGYMWEVHWEQCTTIGUTYSS B-HI2
QVQLVOSG EWWMK@WMM&MQZ&EO AP GO
GLE W MGRIER GG TR YNIGKEK GIR
TSTAYMELSS
B-HH3 QVQI£
ROAPGOG T A
N Sesiitiovitansie s AV Giny

%t
B-HH4 QVQ LG’M?#G’T‘FX%@EWM‘@%&EE@@@M@&MEWV 36
ROAPGOGL :

' YMEL
B-HH5 QV(Q S CHA
ROAPGOG _E(VKEAKEHKERCGD m« Y. m m. KRN HMDKS‘G
TSTAYMEL - :

TLVTVSS §
QVQLVOS(
QAPGOGLE

AGAGTCACMTTACCGCCGACAAATCCACTAGCAC

AGCCTATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTIGTATTACTGTGCAAGAAATGTCTTT
GATGGTTACTGGCTTGTTTACTGGGGCCAGGGAAC
CCTGGTCACCOTCTCCTCAGCTAGCGAATICTCGA

B-HL14 CGGAATTCGGCCCACCGGTGGCCACCATGGACTGG 65
ACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCAC
AGGAGCTCACTCCGAAGTGCAGCTIGETCGAGTCCG
GAGGAGGCTTGAAGAAGCCTGGCGGGTCCCTGCGG
CICTCCTGCGCAGCCTCTGOATTICACATITAGCTAT
TCTTGGATGAACTGGGTGCGGCAGGCTCCTGGAAA
GGGCCTCGAGTGGCTGGGACGGATCTTICCCGGCG
ATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCAC
AGCCTATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAAATGTCTTT
GATGUTTACTGGCTTGTTTACTGGGGCCAGGGAAC
CCTGGTCACCOGTCTCCTCAGCTAGCGAATTCTCGA




TAYMELSSLRSEDTAVYYCARNVFDGYWLVYWGOGTL VTVSS B-HH7
QVOLVOSGAEVKKPGSSVKVSCKASGYAFSYSWISWVR 42 OAP

WO HBHEHEBWMGRIFPGDGDTD' 'NGKFKGRVI'NTADKSTS  PCT/IB2004/003896
TAYMELSSLRSEDTAVYYCARNVFDGYWLVYWGOGTL VTVSS B-HHS8
QVOLVQSGAEVKKPGASVICVSCKASGYTFTYSWMNWYV 44
RQAPGOGLEWMGRIFPGDGDTDYNGKFKGRVTITADKS TS TAYMELS
SLRSEDTAVYYC ARNVFDGYWLVYW GO G TLVTVSS B-HH9

O M OSSO AR\ IKIKDO AS\ VAVAN IC‘PI/I\ CPVTECVC\I\II\IH\I\I\I\ /. /IR

m%éﬁlﬁ ::,All\nnfr*:n—nv }l-l —ﬁég:::.l‘. AALTECTS ...., SEQD) NG
T\S‘$\ LS 5 ?%ﬁ"'i...n& ARNVEL jta.vsav{gzgvﬁ“ A " \SS 67
3L OVOL G AEMER GO AV AT T Al 40
ROAPGOGLEWM{GE Gt

AN
STSTVYMEL 5@1:(5%@1&@@@(‘9’ NMV@@WA%XW@QG@T&W VSS
WO 2005/0448591PGTAIR200241083896CELCOANSTRUTIGAMINO ACID
SEQUENCE DEG’DCN:CDCWGGTGGGACGGATCWCCCGGCG
EVQLVOSGAR ARG SC Y
OOAPGKGLEW _
TDTAYMELS G T ANAFN A A AT eI A ‘y;,..gu_; T $ 7P\ /SS

.'.. dl.:...n..;. ' { «A-.Al. A..L.LI..A.{ A l:2
<

B-HLB EVOL ‘ AL ‘-7‘ A‘ .' “V. ‘ l" “. .. a
OQAPGKGLEWAYE “\55 ‘ e e
TOT Ay MEES N FERACEEEYSS 68

B-HL4 QMOLVIXS G AENKK e o VI YS B a6 ER EXRMBW Y| 54
RQAPGOGLEWMGARERGREEIEAQIGQAGRMIGBOKETCTG
TSTAYMELSSERSENFACVYYEARRMNKRGYAISHWWCAT FENEVYSS
B-HL8 EVOLYESGGGIYREGERIRIIGAASCEACSYSWMINWYR 56
TCTTGGATGAACTGGGTGCGGCAGGCTCCTGGAAA
GGGCCTCGAGTGGGTGGGACGGATCTTICCCGGCG
ATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCAC
AGCCTATATGGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAAATGTCTTT

GATGGTTACTGGCTTGTTTACTGGGGCCAGGGAAC

CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA

B-HL17 COGAATTCGGCCCACCGGTOGCCACCATGGACTGG 71
ACCTGGAGGATCCTCTTICTTGGTGGCAGCAGCCAC
AGGAGCCCACTCCGAAGTGCAGCTGGTGCGAGTCIG
GAGGAGOCTTGGTCAAGCCTGGCGGETCCCTGCGG
CICTCCTGCGCAGCCTCTGGATTCACATTITAGCTAT
TCTTGGATGAACTGGGTGUGGCAGGCTCCTGGAAA |
GGGCCTCGAGTGGGTGGCGACGGATCTTTCCCGGCG
ATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCAC
AGCCTATATGCGAGCTGAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAAATGTCTIT
GATGGTTACTGGCTITGTITACTGGGGCCAGGGAAC
CCTGOTCACCGTCTCCTCAGCTAGCGAATTCTCGA

VH Signal | ATGGACTGGACCTGGAGGATCCTCTTICTIGGTGGC 73
Sequence AGCAGCCACAGGAGCCCACTCC
B-KV1 GATATCGTGATGACCCAGACTCCACTCTCCCTGCCC 75

GTCACCCCTGGAGAGCCCGCCAGCATTAGCTGCAG
GTCTAGCAAGAGCCTCTTGCACAGCAATGGCATCA
CITATTTGTATTGGTACCTGCAAAAGCCAGGGCAG
TCTCCACAGCTCCTGATTITATCAAATGTCCAACCTT
GTCTCTGGCGTCCCTGACCGUTTCTCCGGATCCGGG
TCAGGCACTGATTTCACACTGAAAATCAGCAGGGT
GGAGGCTGAGGATGTTGGAGTITATTACTGCGCTIC
AGAATCTAGAACTTICCTTACACCTTCGGCGGAGGG
| ACCAAGGTGGAGATCAAACGTACGGTG




QAPGKGLEW VGRIFPGDGDTDYNGKFKGRVTITADKST
STAYMELSSLRSEDTAVYYCARNVFEDGYWLVYWGOGT LVTVSS

WO 28001488\ OL VESGGGLVKPGGSLRLSCAASGFAFSY SVi RATGRAGH 413896
OAPGKGLEW VGRIFPGDGDTDYNGKFKGRVTITADKSTS
TAYMELSSLRSEDTAVYYCARNMGDGYWL VYWGQGTL VTVSS
B-HL11 QYQLVE GGGGLVKPGGSLRLSCAASGFTFSYSWMJ WV2 60
QAPGKGLE W V GRIFPGDGDTDYNGICFKGRVTITADKST

NGO ALL A

SO TRESPLRSEDTAVINEARGVRRSSRNEENE CT LVTVSS oraiiNG
Brilkla i VOV R R AR A Ce G R M S 2B TC e T QRO YR 62 77
QARG L E| WMERIFRGIOGET NCKEKGEM HGABKET STAYAIELS
SLRSEDTAVYYCARNVFDGYWL,VYWGOGT LVTVSS B-HLI3

EVOLVESGGGVVKPGGSLRLSCAASGFTFSYSWMNWVR 64
QAPGKGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTS

TAYM ELSSLRSEDTAVYYCAg,géEggSYWLVYW GOGTL VTVSS
B-HL14 EVOLVESGGGLKKP CAASGFTFSYSWMNWVR 66

OAPG KG LEW GRIEPGDG DTDYNGKFKGRVTITADKSTS

SEQ ID NO

30

5 ITADKSTS

AT AV R N
APGKGLEWMERIEREBE Y E NG ARy
gTAYM -..%f%%’iw’ﬁ‘hfﬁaé e %:’“ iﬁ”"-“ﬁ' s
B_I ll—’ll‘ l_\\,lOL\ “2‘-_1@- f\-f"r‘ —3}—2—

OAPGKGLEWMGR

TAYMELSSLRSERIAVIEYCAR MNEK&W%@@WW@@}H“—W
EVOLVESGGGLHYKPEESLRLSCAASGFTFSYSWMNWVR 72

QABGIKGLEW V@RIEPG%ETEXN@SW@ WZEKE@@!&SQ’YSWMNWV 34
STAYMELSSLRE A HE Wiy
TSTAYIVIELS SLRSEDTAVYLCARNVFDGWTLVYWGOGT
LVTVSS
B-HH4 QVOLVOSGAEVEEPGASVEVSCKVSGYAFSYSWMNWY 36

ROAPGOGLEWMGRIFPGDGDTDYNGEFKGRVTITADKS
TSTAYMELSSLRSEDTAVY YCARNVEDGYWILVYWGQG
TLVIVSS

B—HHS QVOLVOSGAEVERPGSSVEVSCEASGYAFSYSWMSWV 38
ROAPGOGLEWMGRIFPGDGDTDYNGEFEKGRVTITADKS

TSTAYMELSSLRSEDTAVYYCARNVFDGYWLVYWGQOG
TLVTVSS

B-HH6 OVOLVOSGAEVEEPGSSVKVSCKASGYAFSYSWINWYR 40
QAPGOGLEWMGRIFPGDGDTDYNGEFEGRVTITADKSTS
TAYMELSSIRSEDTAVYYCARNVEFDGYWLVYWGOGTL
VTVSS

- B-HH7 OVOLVOSGARVERPGSSVEVSCKASGYAFSYSWISWVR 42
OAPGQGLEWMGRIFPGDGDTDYNGEKFEGRVTITADESTS
TAYMELSSIRSEDTAVYYCARNVFDGYWLVYWGQGTL
YTVSS

B-HHS QVOLVOSGAEVEKPGASVEVSCKASGYTFTYSWMNWY 44
ROAPGOGLEWMGRIFPGDGDTDYNGEFEGRVTITADKS
TSTAYMELSSLRSEDTAVYYCARNVEDGYWLVYWGOG
TLVTVSS

B-HHS QVOLVOSGAEVEKKPGASVEVSCRASGYTFSYSWMNWY 46
ROAPGOGLEWMGRIFPGDGDTDYNGEFKGRVTITADKS

TSTAYMELSSLRSEDTAVYYCARNVEDGYWLVYWGOG
TLVTVSS

B-HL1 QVOLVOSGABEVEKPGASVEVICKASGYTFTYSWMHWY 48
ROAPGOGLEWMGRIFPGDGDTDY AQEFQGRVTMTIRDT
STSTYYMELSSLRSEDTAVYYCARNVEDGYWLVYWGQ
GTLVTVSS




LVTVSS VH Signal MDWTWRILFLVAAATGAHS 74~-Sequence WO
2005/044859 PC'r/IB2004/003896 -52 CONSTRUCT AMINO ACID

NCE SE 1) NO B-KVI

PCTAB

DIVMTOTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYWY 76
LOKPGOSPOLLIYQMSNLVSGVPDRFSGSGSGTDFTLKIS

RVEAEDV

MDMRVPAQLLGLLLLWFPG

FGGGTKVEIKRTV VL Signal
C 78 Se uence [0128] In another

GVYYCAONLELP

2064/003896

preferred embodiment, the present invention is directed to an isolated

ONS R Esiegtidecomprising SRGHCNSE that-encoges ipe'ypept"*e hoéi:’"%?_—m =5
1T SO Se{FTeHYS ) TFi‘r'Yg \‘/’[ff\"?&{f'n
further dirested po;elRiSAlA ST U BRI IE R ysTIce at least?
80%, 85%, 190PA~9aR, 6% SHVA PRV AFEVRTHEIRal By AuCleotide
sequence showimmsFIG, 5 or FIG. 6. Tn another embodiment, the
BipMiention |SMQWSGMM@®QTWWW@WWWU@“CG 52
that encod 2 AGAMmONEFEeRuenae pirfeast 80%,
85%, 90% Wmmm%mmm,ud
sequence IﬂJEVWS:IG 6. The_invention also encompasses an isolated.
Bridefeic ac £3d AHKAEASEY T INORAIEMEIEhaving 54
the amino with
conservat ent, the
resent Ve ostcell
Bv%ﬁ%h COMIISE S nt 28
invention. [QF38Hen L VRE RGeS : sed to
express the Ak g)f the present mventlon ha pre'rerred embodlment
B.EHO cells; BRI sals NS0/ icelis SR AT Salls GY R SIPMAWSIS | P3X633
mouse my memts?wamen@eﬁmcﬁusmnmrﬂmqeﬂs other
mammalia : i ISEYTaL as the
harkgroundigé{ﬁ%e to generate the enqmeered host cells of the
Bl &htion.| (0821 YREGREHE A_a K ;.t_ 5 A HAFABRNS BEYREMYE 1jent 60
invention _“Et!..;a.-.- PO AR Bt further
ex;retsze< 'h?‘g;i&'iéﬁ&ih‘i- NEDOY WY WGoaT |
B-HL.12 EVOLVESGAGILVEPGGSLRLSCAASGFTIFSYSWMNWVR 62
QAPGKGLEWMGRIFPGDGDTDYNGEKFKGRVTITADKST
STAYMELSSI RSEDTAVYYCARNVFEDGYWLVYWGOGT
LVTVSS
B-HLI3 EVOLVESGGGVVEPGGSIRISCAASGPTESYSWMNWVR 64
OAPGKGLEWMGRIFPGDGDTDYNGEKFKGRVTITADESTS o
TAYMELSSLRSEDTAVYYCARNVFDGYWLVYWGOGTL
VTVSS
B-HL14 EVOLVESGGGLKKPGGSIRLSCAASGFTESYSWMNWVR. 66
OAPGEGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTS o
TAYMELSSLRSEDTAVYYCARNVFDGY\VLVYWGOGTL
VTVSS
B-HL15 EVOLVESGGGLVEPGSSLRLSCAASGFTFSYSWMNWVR. 68
QAPGRGLEWMGRIFPGDGDTDYNGKFEGRVTITADKST o
STAYMELSSIRSEDTAVYYCARNVFDGYWLVYWGOGT
LVTVSES
B-HL16 EVOLVESGGGLVKPGGSLRVSCAASGFTESYSWMNWVER 70
CAPGKGEEWMGRIFPGDGDTDYNGKFKGRVTITADKSTS o
TAYMELSSILRSEDTAVYYCARNVFDGYWLVYWGOGTL
VTVSS
B-HL17 EVOLVESGGGLVEKPGGSLRLSCAASGFTESYSWMNWVE 72
QAPGEGLEWMGRIFPGDGDTDYNGEKFEKGRVTITADEST
STAYMELSSLRSEDTAVYYCARNVEDGYWLVYWGOGT
LVTVSS
VH Signal MDWTWRILFLVAAATGAHS 74
Sequence




encoding a polypeptide having GnTIIl activity. In a preferred embodiment,

eptide having GnTIH activity is a fusion polypeptide comprisin
wo 2(%E520£&§%6i[’ localization domain of a Golgi resident polypeptidgclrrgg it A

preferred embodiment, the expression of the ABMs of the present

invention in a host cell WO 2005/044859 PCT/1B2004/003896 -53 that

expresses a polynucleotide engading a polypeptide having GnTlII activity

results in ABMs with increased Fe receptor binding affinity and increased

effector function. Accordingly, in one embodiment, the present invention is

coNdfgoiRtto a host cell compigngdalam IsplategNugleic acid COMPIISIRES 1 NO
seguence EpgolNG Moty peptie-paw g aditidr agtivityrand (lyar 76
isolated polynuGieoiRtee ngudiNG SN RN D HIeS eseRT IMVELKioN, [such
as a chimericy ARG Or i &0 aRsodVIETBRIESE human! CD20.

vilrs@rmieferr d fiDEl sa 718
Seusion polyipeptide comprising the catalytic domain of GnTIH and the

Golgi localization domain is the localization domain of mannosidase H.
Methods for generating such fusion polypeptides and using them to

| produce, antibadies with iner f ' re di ed in U.S.
28] B PR ave
isolatekprisslylidslporatpd dingsindoysrie tbrcacrdana ey PenBferrerng
embodi chimeric [ reric anti
e s ooty o ine e o e Boae? n
directgrhtticulany gatametbsmbuunviantiine eripdedecamibody 88kphsks a

90, Banan e oo, anather prefersd:empadingnt. dhaAntbody i primatized

or humanized. [0132] In one embodiment, one or several polynucleotides
FIG. epidoding-am ABNhof ctnbqstisasht ipe/BrisaH 9Rdy BeeekpiegedUngdr the
nuclefQUPL OB EanS LY G- ROMACh Y Alte ANl RiEaviAea SpigsSion

system. Suitable regulated expression systems include, but are not

acid spipieaeetdl 15aEtPASychif kur Gttatiode- Sre 22ion L/éent 4nidentical to
the arfGAYSONSPEURIPIR X QSSIoN Yy/StRM i aniswileh QxRiasaiRB:system, a

) glucocorticoid-inducible expression system, a temperature- inducible
isolatgf GIIERT S7tEITRRE A TeteliBtRfSHaR! PREpShE BERIBRPF&¥IBIS

the asystemidf senrmaldifferent bpdiais acidsengoging, an ABNPf dheipresent
invention are comprised within the host cell system, some of them may be
cOnSCEYFES SBHNIAR (RO HHMISPST a constitutive promoter, while others are

[0129] expresIee: 4ndssthesonEdrelarpgdlaled Rramnetel 1J Redmaxinah
vecto? ;(&{/%%ﬂ%gsjg c\slgl L?ihich comiprise one or more isolated polynucieotides of
the present invention.

[6130] Generally, any type of cultured cell line can be used to express the ABM
of the present invention. In a preferred embodiment, CHO cells, BHK cells, NSO
cells, SP2/0 cells, YO myeloma cells, 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 generate the engineered host
cells of the invention.

[0131] 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 GnTIH activity. In a preferred embodiment, the
polypeptide having GnTII activity is a fusion polypeptide comprising the Golgl
jocalization domain of a Golgl resident polypeptide. In another preferred

embodiment, the expression of the ABMs of the present invention in a host cell



wo 8% /r(?ssi%n that does not have a significant adverse effect on cell growth
fate ARa will be determined using routine experimentation. BEXprE38f 03896
levels are determined by methods generally known in the art, including
'Western blot analysis using an W 2005/044859 PCT/1112004/003896
-54 antibody specific for the ABM or an antibody specific for a peptide tag
fused to the ABM; and Northern blot analysis. In a further alternative, the

I i ratj ' 0 a reparier gepe; ..
ﬁﬁﬁﬂi%%%%%%?el e o S R R s
IS spBaificitytbf i arngdnEcBrésdp tontibiodiyrer e fletepniné diayeased
EASHANR A RONALSRHEIAIPd IR UG EXRICSION, e AL INE Tehortey
gene. The reporter gene may etranscrlgeént%%ét Sriwith the  huclaie ™
daerdes) eneddisigesHidfugivripp l(@eptidecksal simgleimBRNAcorojedsite: a
sHEbissaRaliNG CodNe saRnEER R AR ANked alhar dan niemal g
ribosome entrfsn %%%%%‘ ornﬁy a‘{gap-ln epen &nt tfans ;igﬁ I£esrcl)tlm%lﬁcer
POOIME)eTide saputing geddiMayibbctranstatad togethe pwiiteat lcastaie
pflEIRAG ARGeRg 2. IR ARM RvIng aubsranially, e samme.
binding spec%%éty o%%he murine B- Lyr%mti ody suc atasmé)fe e
epbypiepidetbhainlipfottedaThe KBIE acitstercading thepAviBpidthe
DIGREY | '95?5@?51' @]ypﬂ%' t . feporter. gene under
Cthe cor]%gc}}é%?% single %k?r[gar%g%gr, suc %ﬁgtteg%%e{%&gélz {lé%ngg w%bn the
thpdisaliselpeirimainnd tharepdats: e Metredsdns grbedtinsanh RiNAnD

pIMSIREHIE B SALSIRANE Y Solicer R0, SSPRIIR MesapngRr ANA

A) molecules; one of the resulting mRNAs is translated into sai

frasrims g tsiasehin the direyiBarahBritéemidvsailid8ohiBolpeptide.
cd0d33i Meihpds which are el Japwn L hiose silledin the ag can be.

used to construct expression vectors containing the coding sequence of
PEASRBAFRRHP SIS h & Bifis bifiiiNgTapaeiity of théssurine
tfRrbo, antibodyialangnithReReRNate diansariptiopaliransiational cntyol
%gnals. These methods include in vitro recombinant DNA techniques,
p

Hinatie pefimet sabedimevhbedigmBraitmde renereconmimanse.

iSagofRsoxampla. dhe deshainues Sessibed siManiais et @hanized.
MOLECULAR CLONING A LABORATORY MANUAL, Cold Spring
01321 HarbdP CHBSRRBAIREY CTEeusr Eral RabmbEl ettt coprinran ABM of

tHRREEEEC Dh-EniNn MQLEfe W:ARBIOLERY faresng it ulishiRgstitutive
pl%%ns&%irager,s agl?e?n\é\ég y>,/ Iantr%rgsuciiaetgg eéxgl)\ilé\gs%x? 8S%)s'tem‘ Suttable regulated
expression systems include, but are not limited to, a tetracycline-regulated
expression system, an ecdysone-inducible expression system, a lac-switch
expression system, a glucocorticoid-inducible expression system, a temperature-
mducible 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 experimentation. Expression levels are determined by

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



[0134] A variety'ﬁhost-expression vector systems maybe utilized to

WO zgégfgqg,%%he coding sequence of the ABMs of the present in%(

) &l 90?4{903896
referably, mammalian cells are used as host cell systems transfecte

with recombinant plasmid DNA or cosmid DNA expression vectors
containing the coding sequence afsthe protein of WO 2005/044859
PC'r/IB2004/003896 -55 interest and the coding sequence of the fusion
polypeptide. Most preferably, CHO cells, BHK cells, NSO cells, SP2/0

aBBHSaY QBNRaRAReARNDAG3 IAKsE, MHRIEmaRellS RER £ #8sed to

PER.C6 cells or hybridoma cells, other mammalian _ cells, yeast cells,

the SR iVEemsd Yppheae Sdntanrdviive dws voberaliapaterm. bonebymidsniies
np}@%sé%aoe?y%@&a angl éﬁlﬁ@é@g&ﬁ%ﬁﬂ@@%@@&&%@%%%mmm

following references, and references therein: Borth et at, Biotechnol.

ARBEhavmesPstutR oty soos) bindwerpgcéiigity of the murine B-Lyl

afYiBREIMINEHArR AN HEY/ D e ReSin 4 3(8):8/0-80:{L398) b ANderpan and
Krumsnen, Curr. Op. Biotechnol. 13:117- 123 (2002), in Chadd and

IR hBw reeresnBiotBE PRI IEDLEBS T1ex o bR 1y crRAd REesiyaEl the
nfxdiBic Q&d@%ﬁ@h@ﬁg 12, AR08 62AL:AD Rieraalt. SIRROMIMERIS e,

other eukaryotic host cell systems maybe contemplated, including yeast

thean SoRERITSR FRANG TP ANEBFRD AN DT HEt keHbsE on APeEsFa A SHIGTRING
ethe sedingsssiuense PEanpRY-ahthe pigseRiR\eRiginseetsellrye

systems infected with recombinant virus expression vectors (e.g., .

"HEEHbY TP hairREaH ogathe et aldesbeae NTAFiRCKENCAEARE
cBuhstantialy theisame,lindingy spesificityiefithespuring Bstwlantingen-

plant cell systems infected with recombinant virus expression vectors

Led gnitbprhfistrbrinib aietrre lRanivAe hLe éd c VRESUFIGRG poids
cHansformedwith s e¢erbinaRhplasaido R XRieSsioR Yeetess (Bitted o the

plasmid) containing the codig,% sequence of the ABM of the invention; or
[

Tl SRF i RETTRY Rt PR S RISTRRRE ViRl SR S S GiscReid
ofR GLirRdenavisus, yangieiRivy ustingudingteellinesrenginested tateantain

B R ST ARl e
(ampifipah(CH D ahinearfuhsiablitanm plRBG i sl oubigarairiute said reporter
FERRBr ARG e O AU LY SFRBANIHE B B ne ivenion

101331 polycidiahicisAldtchiarene:BrihodimetidhesABMidisdisaedabovesisian
cantbedy or. fagment. ercot A IRIIer esament s AR
substantially the same binding specificity of the munine B-Lyl antibody along
with appropriate transcriptional/translational contro!l signals. These methods
include in vitro recombinanf: DNA techniques, synthetic techniques and in vivo
recombination/genetic recombination. See, for example, the technigues described
m Maniatis et al., MOLECULAR CLONING A LABORATORY MANUAL, Cold Spring
Harbor Laboratory, N.Y. (1989} and Ausubel er 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 celi systems transfected with recombinant plasmid DNA or

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



[0135] For the methods of this invention, stable expression is generally
e to transient expression because it typically achieves more
W . T
0 2?e{)ﬁ{(‘c%%gég‘:ble results and also is more amenable to large-scRfelirifeisH oo
Rather than using expression vectors which contain viral origin's of
replication, host cells can be transfermed WO 2005/044859
PCT/IB2004/003896 -56 with the respective coding nucleic acids
controlled by appropriate expression control elements (e.g., promoter,
nfRRANGET HEQANAES.JrAnReRtaD B REERRR.
etc.), and a selectable #%%ker%ﬁ?owmg tlﬁéﬂﬁtjﬁ%uction 0 rreé%l%r% A,

CelfyedlerBiEet inae callowRD(d apids Y :retbmys dellanP SHitigealise
iyl B0fkanare RiEheddo s dPRINABRIR.T0G aeleciahie, marker

in the recombinant plasmid confers resistance to the Selection and aliows
celbiertioh whicelssomiet lhavepstabhelisterrated thehpkasalidjstenthebome

r rm fockwhich in tur n be cloned, an
e R ST ARt ST
follsadiniepfeliprsasutmduiifnitad go thtreiheFyethsimplexiiires thynline:.

i i . e : (197.1)),.. hypoxanthine;guanine
’ ghﬁtgg %%b%%ﬁa%&gathe%%%a%ﬁé &Aé"z’gﬁé é%'{f}}é]r%(g% R‘Fa?#} i é{é *Sci.

1SS 483006 ¢8d6R ) hisauleniemphusphiibosfhraisterasel. (Lol et
12 SRbPAPERAPEN GRNAS PISh 29D, e SEARIONeLIN diq BIRgS) 2

cells, respectively. Also, antimetabolite resistance can be used a

alghdis (ORdEIBRtGritor dRle; ks Borkers residialide @PMathbirekataate
e&%giﬂeﬁtgbtthc%sgmH f AR o8 ASAR ShahdRigC-

Natl. Acad. Sci. USA /78:1527 (1981)); gpt, which confers resistance
YRS ESERERBREOHERS (UG TR BB § CPYos MRRH CE ST oUSINTS 1RO 72

cdd %):)q&%@eWﬂﬁ%@ﬁmgﬁl{@fé&&@ﬁﬁﬁv&%‘%;%H%%L‘?QEXP%?Q&Q&‘H&@&
(Colberre-Garapin et at, J. Mol. Biol. 150:1 (1981)); and hygro, which

WHB NG IRBEIAE NEE b FRRIFSHITEIFCCEaRtErR -Sharu evéme) Sontamigroty)
c@RRes-Resently addiinnal seleatable genashave peen.desstsdding

namely trpB, which allows cells to utilize indole in place of tryptophan;
S%@B?l%om&ﬂéﬂléwwél@t&ﬁtiﬁ?&‘?ﬁéﬁh&iﬁ&fp%b DHBHumEates tFridh &
rebbiigadh: PReG. Mthsdieadvel:USA 82806 (L288MatRe glutamiRgy .

synthase system; and_ODC (ornithine decarboxylase) which confers

IORESISGaRASHS tha BinithiHe JdEEaBBRIESE n iBftorecombimant plasmid
expsiifiuaremetvyl D rositking) BIhMGid 660008 e giede HRRE ABM
OfC &?Tﬁ%@%ﬁ?&%ng; nall\l/lil%lglcl'g&{ %;%ltggn)g’ %%:%tg ri“nﬂ hH?erobOOr;binant virus
expression vectors {e.g., adenovirus, vaccinia virus) including cell lines
engineered to contain multiple copies of the DNA. encoding a chimeric ABM
having substantially the same binding specificity of the murine B-Ly1 antibody
either stably amplified (CHO/dhft) 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 to large-scale production. Rather than using expression

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



Laboratory ed. (1987)). [01371 The present invention is further directed to

a method for modifying the glycosylation profile of the ABMs of the
PrEdEHPRvention that are produced by a host cell, comprisifg EXBra&fgsss
in said host cell a nucleic acid encoding an ABM WO 2005/044859
PCT/IB2004/003896 -57 of the |n\5%nt|on and a nucleic acid encoding a
polypeptide with GnTIIl activity, or a vector comprising such nucleic acids.
Preferably the modified polypeptide is IgG or a fragment thereof

rising the Fe region. In a particularl red embodiment the. ABM
Aok S Bete ek e i Rl S G e
cpnoaill ebshiey thie. o prasiiseof dhisaimeentauendubitrananepised tBioTeeeptor
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olﬂlfmarglzddl\amnbﬂglyifmaifcagmemmhere]dxﬁwemmrgngmferﬁc&e@mm an
Pre bly, .the in ased Fcr or binding affinity js increase |ng
I"I'égflgc%vafaﬁ l‘c’@epto suc s?he ge%{ fi& regcde tocf[r]%ehe %@reased
n&ffketorlﬁilcemnblrmﬁfpmmwmmimmtmaeoahmemmmwlmg.
increased anti dent lar cytotox increas
SglﬁFBSHy-a‘ipe Eleﬁihé%?eﬁarv ephsggjol%yto% %?B%Feé [ c%glsled%t/ oktllrﬁe(:f'I
chearetiomdnarebsedimrfunefoaniiet: moediated aatigerdpdlepinded

a[nt'(%?p esenting cells, increased Fe-mediated cellular cytotoxicity,
o 1%66
increased binding to NK cells, increased binding to macrophages,

[0136] mcreasmhmhehnmg dal olymsygehionucigdecshs, @M&@gu’a@e&gé@tﬂmdwng

the onoci}(tes mcreas%j cro IS}|IF1(1II’IE% oﬁg{ tb un (r}tdp gﬁsgwm

WO

25

increase E‘S|gnalln ducmg apo S, mcreése cell
hyratgeationg- gmdmc;é@sguoﬁwybmnﬁqawisgymﬁcweéem&iﬁlﬁe)dfr@n is

I .
a%\(/)mgg ?ﬁ%ﬁ?‘l %&%s@%iﬁldejy ost c%%wlél?m‘ggﬁ)s%g%? cu turg}r%g r;i

{hosfc}o@Iaéng]déé.@e&litb(é&%ﬁb@a@%a@tx@meamhﬁ@mé@mdenébdn@é or
g WSRIARNRMOA BT aathiAnerr AanAMRas WHE DRI asic

uction n ABM acco |ng to the present invention, wherein said

opcisiseptoddalifiy ST caotisyis @m%mﬁﬂmﬁr@m@m siffické-to
Nagdifg the gligaspeoharigesdadhe fig.eaipn;ofsaid ABM srpauced By,

said host cell; and (b) isolating $aid ABM. In a preferred embodiment, the

TBolyRasHA8 Hieng “BivR smieriegiRaaTteRY SN sepiteckbRvBHERR the
BARIC QAN QL. Sei. US4 78:2072 (1981)); neo, which confers resistance

to the aminoglycoside G-418 (Colberre-Garapin et al., J Mol Biol 1501
(1981)); and hygro, which confers resistance to hygromycin (Santerre et al., Gene
30:147 (1984) genes. Recently, additional selectable penes have been described,
namely tipB, which allows cells to utilize indole in place of tryptophan; hisD,
which allows cells to utilize histinol in place of histidine (Hartman & Muliigan,
Proc. Natl. Acad. Sci. US4 85:8047 (1988)}; the glutamine synthase system; and
ODC (ornithine decarboxylase) which confers resistance to the ornithme
decarboxylase inhibitor, 2-(difluoromethyl)-DL-ommithine, DFMO (McConlogue,
in: Current Communications in Molecular Biology, Cold Spring Harbor
Laboratory ed. (1987)).
[0137] The present invention is further directed to a method for modifying the
glycosylation profile of the ABMSs of the present invention that are produced by a

host cell, comprising expressing in said host cell anucleic acid encoding an ABM



GnTIII. In a particularly preferred embodiment, the fusion polypeptide
further comprises the Golgi localization domain of a Golgi resident

WO H5f8Ele. [0140] Preferably, the Golgi localization domainHE TFiB2004/003896
localization domain of mannosidase Il or GnTI. Alternatively, the Golgi
localization domain is selected W(}% 5005/044859 PCT/IB2004/003896
-58 from the group consisting of: localization domain of mannosidase
I, the localization domain of GnTll, and the localization domain of a 1-6
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RS PN SHOBH N YL ISd SEAR Ve B P BRI AR Bhery
mm&e&&ﬁgﬁ@ﬁgumﬁmzm@ﬁeté@|>Px%fermﬂ§ea&$@ﬂ1&ﬁ%‘é@§$%fﬁﬂés

or magre of th oIIo increa gFe -mediated cellular cytotoxicity
G R A RSB BB OB ROL S TR RIIGE )Y PiicHsed

eﬁmﬂa@ﬂwﬁenemml@almamé@@ﬁyﬂ%@ ARERERGFeASRA Cytokine

secretign, incre une-complex- mediated antl en uptake by
[0138] antlgetﬁ‘ﬁ éshﬁﬁﬁgeéﬁénm%@ il oo BRI IREFBASB@iRling

noreaaeiophagepintipdsed ndingdervenesdesd ingrersesRinding:te

RRIER BTG B o R BRI AAE CE RIS EE A SR BRLE el

hmamxamm@moﬂgr@as&dgﬁqeﬁi|tpearnuﬂ@oﬁdammcgrﬁ@smr5ﬁéﬁcw&%r@m§iIng
ivating receptors such as

affinit referabl reased binding to Fe a
R R P B e SGER S G AL R
rmpmymeﬁmgmﬁntmﬁmeeéc@im] |manﬁmeemm¢aﬂ@nﬁﬁMMa§ent
e¥e n}gf)n is dlrected to a chimeric A %/ substantially 41e same
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the Fc of said lype tide. ]t is contemplated
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_another embodiment, the ABM produce ds of the invention
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aFBHRA35:2 st idhg modification of its

[0139] The present 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 nucleic acid
encoding a polypeptide having GnTHI activity under conditions which permit the
production of an ABM according to the present invention, wherein said
polypeptide having GnTI 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} isolating said ABM. In a preferred embodiment, the polypeptide having
GnTII activity is a fusion polypeptide comprising the catalytic domain of
GnTIII. In a particularly preferred embodiment, the fusion polypeptide further
comprises the Golgi localization domain of a Golgi resident polypeptide.

[0140) Preferably, the Golgi localization domain is the localization domain of

mannosidase I or GnTl. Alternatively, the Golgi localization domain is selected



oligosaccharides by the methods of the present invention. In one
embodiment, the percentage of nonfucosylated oligosaccharides is at

WO 20834¢4456%0, preferably, at least 60% to 70%, most preferably @FERSP 802596
The nonfucosylated oligosaccharides may be of the hybrid or complex
type. In a particularly WO 2005/045%859 PCT/IB2004/003896 -59
preferred embodiment, the ABM produced by the host cells and methods
of the invention has an mcreased proportion of bisected, nonfucosylated

saccharides in the F he blse ted no sylated
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at le stl % b tle O% or erab atleast 25%,
ﬁmos}feﬁr pre eraﬁ?yoﬁﬁg%%%d}y %‘ %5@} St fheention
havkgosaeshdritesirepie Eﬁﬂgg)ﬁf@ﬁzﬂﬂ&xﬂ@h& aﬂerm%éféctor function.
Preg@r};%?os&lated Thee me{.ﬂp g resent invention m ]:fe used
fo produce pohpept e O elééffg%%ﬁgrﬁrg %? ¢ Yekst
m@@%gdm‘ﬁmarméirambIyeahjhasmmlmqre(meieiﬁ@ymﬂemmmﬁbme
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|ncr ased effec or fu tlon iS_one pr more thef IIowmg
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immune- comp ex-mediated antigen y antigen-pres ntlng cell
afﬁmmaeeﬁlbfﬁmh@ftommwﬂsbmdmesfedFbum@tfrn‘gatmmamgmﬂq&gegph as
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cells, increas aling in ucmg apoptosis, increase
angigstiiakind egmaenetibound antibodies, increased dendritic cell

fo141] Maturatigngor ingersed k gl Bfé@%&&gﬂ%ﬁt&!ﬁf@rﬁ%%&%bt%dﬂﬁﬁﬁeﬁl?

increased Fe receptor binding affinity is increased binding to a Fe

ABMivwteercebpiest alstisrerarabipdrey Reral fin bheldimoairenB-dhsl
iR, IS AR RREROGY R0 ARURALY SFAgME Rl SON AL IR G reginn.0f a

fu5|on proteln thatincludes ar (?IOI’I equivalent to
proportion of bisected oligosaccharides in the Fc region of said polypeptide. Itis

contemplated that such an ABM encompasses antibodies and fragments thereof
comprising the Fc 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 least 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



the Fe region of an immunoglobulin. Ina particularly-preferred
embodiment, the ABM is a humanized antibody. WO 2005/044859

WO 203PAE55904/003896 -60 [0143] The present invention is fuRGaYIBiesessss
to pharmaceutical compositions comprising the ABMs of the present
invention and a pharmaceutically %gceptable carrier. [0144] The present
invention is further directed to the Use of such pharmaceutical
compositions in the method of treatment of cancer. Specifically, the
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thapesentinyventia Jaaxta%a%ed'etm@%%{%ﬁeuttf & Ihgrefore,
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m?%fe Invention prowdes%ost cell expression systems sele te or

rengyinekreding aigmésseegotygdptitie vatlinds Gidinaetitity. Frofasbly,
gRmpgdipent e Ralypentide having &&E%tﬁ%“f&ﬁdﬁf%g%&%a ed Fe-

polyp €{)t|de comprising the Golgi localization domain o hetero ogous
medlate ellular cytotoxmlty (including 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 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 etnbodiment, the increased Fc receptor
binding affinity is increased binding to a Fe activating receptor, most preferably
FeyRilla. 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 Fec region of an immunoglobulin. In a particularly preferred embodiment, the

ABM 15 a humanized antibody.



Golgi resident polypeptide. Specifically, such host cell.expression systems
may WO 2005/044859 PCT/fB2004/003896 -61 be engineered to
WO 26ipte8 a recombinant nucleic acid molecule encoding a BEl/FB#tidE@03896
having GnTIlIl, operatively linked to a constitutive or regulated promoter
system. [0147] In one specific erqg@_diment, the present invention provides
a host cell that has been engineered to express at least one nucleic acid
encoding a fusion polypeptide having GnTlIIl activity and comprising the
: Golgi cag' i in - ter s Golgi resig olypeptide. In
e A T T b S S
canmpsisiit et Bikt dnbogepesnosdinyaafdsiphpolypepidiyhavipgEaTII
activity and comprising the Golgi localization domain of a heterologous
C‘E%%‘l resident polypeptide. [0148] Generally, any type of cultured cell line,
[0144] includiig tines el iliestidis cuSséhr albweeddanteassethad albackgeotica to

engineer the host ceLHIi es.of the present invention, In a retgrred
QeSO b SN e B e ST Sty Vo et ma
irnetisica3X 6B s darny eloritm defts, BEReetisncBER. @6reetlscanprising
bridoma cells, other mammalian cells, yeast cells, jnsect cells, or, plant
o BRI AR A5 ar MR Ea SR
chropveeitsiof the iinveantion. [0149] The invention is contemplated to

encompass_any. engineered _host cells expressin olypeptide havin
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discussed above. If several different nucleic acids encoding fusion

msdipdeputidb Hapn heasTHy abibinAdid comprismectian@ulypridealimstion
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the host cell system, some of them may be expressed under the control of
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GnTIIl activity are determined by methods genera ly known in the art,
p;ﬁﬁggm%@ﬁqi plggmatively be glycoengmeered to have reduced fucose

residues in the Fe region according to the techniques disciosed m EP 1 176 195

Al, the entire contents of which 1is incorporated by reference herein.

Generation Of Cell Lines For The Production Of Proteins With Altered
Glycosylation Patiern

[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
improved therapeutic value. Therefore, the mvention provides host cell
expression systems selected or engineered to express a polypeptide having
GnTIIT activity, In one embodiment, the polypeptide having GnTTII activity is a
fusion polypeptide comprising the Golgi localization domain of a heterologous

Golgi resident polypeptide. Specifically, such host cell expression systems may



analysis, Northern blot analysis, reporter gene expression analysis or WO
2005/044859 PCr/1B2004/003896 -62 measurement of GnTIII activity.

WO XNaii48Rely, a lectin may be employed which binds to biosyHiRaH2004/003896
products of the GnTIlll, for example, E4-PHA ]actin. Alternatively, a
functional assay which measures the increased Fc receptor binding or
increased effector function mediated by antibodies produced by the cells
engineered with the nucleic acid encoding a polypeptide with GnTM

activity may,.be used. ldentification Of Transfectants Or, Transfonnants

R Ee 7 o BBt FROIG Ao Ry SO R BAS 1

pbitg Bisrstl < liswhi CmToTaip dhel eadingiset vencekdtchimencdfiMted
having substantially the same binding specificity of the murine B-Lyl
péﬂﬁ’é)gfﬁfyﬁﬁednwhich express the biologically active gene products may be

[0147] identifiechly PledFastitiydgeserahapRiaachtsn(@nDNARNAERNAHRNA

hyhridization; (b) the presence or absence of "marker" gene functions; (c)
R PSR Y R BB HOBEIZH B9 e SArRLioDpine
peispestive aRNAGHNSCiisitintde hastierlk ardi(d)idetertaioatititain

eng product as measured by immungassay or by its biological actiyity.
G IS B BT DSBS of BTG bl G e
eplpimetied ABMahavieg: aubistaritally tenpaiviabinting spegiieibhofdhg: a

outine B-Lyl .antibody e coding sequence.of the po tide having
ooy A B L B) AR S A R ot
desininprobéstesriypisnGotyiclesddice sehpendds.that are homologous to
the respective coding seqguences, respective r portions.or derivatives
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Inase activity, resistance to anti iOtICS, resistance to et otrexéte,
rinsféimatibmphehetfe; Govivsiometyrforsit i K cHIGRIS celis.).

E e, ik th i 0 A imvention. or
o T s L
aGripRil astibinb erkgrmsmde hithiriagezmiase Henegagamaddeosf thbsvetioy,
ifeeombinants containing the respective coding sequences can be

identified by the absence of the marker gene function. Alternatively, a
101491 markef ety ealiobe prasegnplated to encompass any engineered host cells

expressing a polypeptide having GaTIII activity, including a fusion polypeptide
that comprises the Golgi localization domain of a heterologous Golgi resident
polypeptide as defined herein.

10150} One or several nucleic acids encoding a polypeptide having GnTIII
activity may be expressed under the control of a constitutive promoter or,
alternately, a regulated expression system. Such systems are well known in the
art, and include the systems discussed above. If several different nucleic acids
encoding fusion polypeptides having GnTIH activity and comprising the Golgi
localization domain of a heterologous Golgi resident polypeptide 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. Expression levels of the fusion polypeptides having GnTTI activity
are determined by methods generally known in the art, including Western blot

analysis, Northem blot analysis, reporter gene expression analysis or



WO 2005/044859 PCT/IB2004/003896 -63 in tandem with the coding

gS under the control of the same or different promoter sed to

wo %g%r%{% the expression of the coding sequences. Expression b ?r‘mmﬂ%’é’r‘l?éﬁg’(
in response to induction or selection indicates expression of the coding
sequence of the ABM of the invertiion and the coding sequence of the
polypeptide having GnTIIl activity. [0154] In the third approach,
transcriptional activity for the coding region of the ABM of the invention,
mmsmﬁm@tﬁ@tﬁﬁﬂﬁtﬁ@h&ﬂ@th&lﬂmt&tgzegquemﬁl@ﬁﬁlyeemhm&tmmhamng
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aG%V&Y & assessed immunologically, for example by Western
blots, |mmunoassays such as rad|0|mmuno -precipitation, enzyme-linked
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lymphoma. Dil man WO 2005/044859 PCT/182004/003896

[6152] 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 polypephde having GnTII 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.

{0153} 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 to methotrexate, transformation phenotype, occlusion body formation
in 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 GnTTH activity are inserted within a marker gene sequence of the vector,
recombinants containing the respeetive coding sequences can be identified by the

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



-64 Cancer Biother. & Radiopharm. 12:223-25 (1997),-while another
unconjugated mAb, a humanized IgGl targeting solid breast tumors, has
WO 2088 h#6H showing promising results in phase 11 clinical trighs D@00 463896
Immunology Today 18:127 (1997). The antigens of these two mAbs are
highly expressed in their respecti% tumor cells and the antibodies
mediate potent tumor destruction % effector cells in vitro and in vivo. In
contrast, many other unconjugated mAbs with fine tumor specificities
cannot trlg%{er effector functions of ffl ient poten gto be clinic

in japHgnRY, @Pé%%a%%@%@a? g AL, I@tsapeyhﬂﬁ Fther.
prbﬁaé%&b&l@@@hﬁﬁ@&%ﬁﬁr@fsﬁbﬁ&ﬁmea&mﬁgé&ﬁ}eﬁgﬂdngx@g@ﬁﬂiﬁof

the rapy is. currently being tested. Additjon of cytokines can stimulate
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colligl BednBREOH CHECUIAENG HMRNREMeSeT oSt Blealo GANGen BRI I3
(1997); Surfus et at J_Immunother. 19:184-91 (1996). ADCC, a lytic

Polyy ‘gﬁ}éﬁ‘{ﬁ% ALeFHYBeIIs, is triggered upon binding of leukocyte

[0154] feceII&Qfﬁéﬂﬁl‘@aﬁﬁ@%ﬁnh@gtﬁipfﬁ@@ﬁ@%b@ﬁb?ﬁl&@@zﬁﬁ Adgion of the
Immunoglogy Today 18:127 (1997) [0158] A different, but complementary,
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con erved% 97 in the CH2 ion. Lund n l. 157:4963-
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dettigosacdlibsidasameatialiscfoungeir e disiegion of serum IgG are of
complex bi-antennary type (Wormald et at., Biochemistry 36:130-38

(1997), with a low WO 2005/044859 PCT/IB2004/003896
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 trials of unconjugated monoclonal antibodies (mAbs) for the
treatment of some types of cancer have recently vielded encouraging results.
Dillman, Cancer Biother. & Radiopharm. 12;223-25 (1997); Deo et al.,
Immunology Today 18:127 (1997). A chimeric, unconjugated IgG1 has been

approved for low-grade or follicular B-cell non-Hodgkin's lymphoma. Dillman,



-65 level of terminal sialic acid and bisecting N-acetylglucosamine
(G1cNAc), and a variable degree of terminal galactosylation and core
WO 20G86498a%ion. Some studies suggest that the minimal carbofehrdb2¢04/063896
structure required for FcyR binding lies within the oligosaccharide core.
Lund et al., J. Immunol. 157:4963-69 (1996) [0160] The mouse- or
hamster-derived cell lines used iﬁ%"dustry and academia for production
of unconjugated therapeutic mAbs normally attach the required
oligosaccharide determinants to Fe Si Gs expressed in these cell
CIRER B o AP TS e g IR TR T S PRGNt
mifES %Hﬁﬂgnﬁe@ég?'lyw@@ﬁ%é‘iﬁﬁ &éﬁsﬁ&ﬂ%ﬁiﬁ%@ﬂbgﬁig}tm&ﬁg
recently observed that a_rat myeloma-produce anize
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1&ifely @vaty Clygobitiee 381832 (1985krEhedal ealhdesbdth their

antibody reached a similar maximal in vitto ADCC activ(jgy
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eSignificantylawes antibadyeoneesitatiensn bl tihdhecAMPAIHhaligen
is normally present at high levels on.lymphoma cells, and this chimeric -
WA BRESHR ﬁ%@%%itwmeuﬁ%%gnggf%tﬁr B6RS @ﬁsc?\lll Pifely
p&kaby Glyelinlony 33181 3r2as( L09D) dmthe Bo:Bnked glycasykatits ef
athway, a bisgctin_% GIcNACIS ¢ d%ed by Gn'glbl. Sch%céhter, ioc em..
aigell i e 41 EloBbS [Y 8o BFETIBES Stithed taed Aoy A e
cpBlibrdy-RERduUsiBERHE belklinesthat wasitipreviansbk epginaestditbate
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e O SaL A NS sl P .
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[0158] perceptageicotnisaatednpligasacchargespastwelicases ddefdasetinthel
BHA B Warade hotar had choasa fer AL BAble ropen,
eapuldatirgasedieffectershuvetitmt Fcalditiverath eWHOiR00B@41BSDregion
oF e (2B2A99/093806 1884 o1 al, /. Fmmunol. 157:4963-69 (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 im its Fc 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
differeni oligosaccharides attached to the glycosylation sites. The
oligosaccharides normally found in the Fe region of serum IgG are of complex

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



invention is dirécted to antibody fragment and fusion proteins comprising a
region that is equivalent to the Fe region of immunoglobulins. Therapeutic
WO REHeAtRIns of ABMs Produced According to the Methods df¢R@B2004/003896
Invention. [0163] The ABMs of the present can be used alone to target
and kill tumor cells in vivo. The ABMs can also be used in conjunction
with an appropriate therapeutic agent to treat human carcinoma. For
example, the ABMs can be used in combination with standard or
600 Al aa anmeiegs sheRanLheMeNaiary (AUIRIRT fgrery
or can be conjugated or linked to a‘therapeutic drug, or toxin, as‘Wwell'as
vigiatmdelokiné terminahastctoibitaiygrodtivfadiopsiatidelivinnobiindies
er | i ; It rci , canj es.of. the.
g N T Gl S
wWobnubatescotthehABi and. aleytdiaxié molety)ant (I714B&IetD(E.656)
o107 AdiOBAEIsEh RRZYMEIAREISE H%%;gﬁﬁgg%%d%ﬁ%%@s«%g%a inyieh,
the label provides a means for ident iNng Immune complexes that inclide
femeptabetéidnAl NncPhis g steanpalgo be Alseotiritiv et dgisiththrapgtedhe
| compl . o{nter ' tibody dependent
A R e e
bisnraverotbsibispelyris< dedydotdxivdindor amosnismaticatyl gctve. ifmtincof
baelglahonalnerga. o ansazmaically adive JagmeRLGAMA) of
asﬂgﬁa%gxin.égnzymaticall)(/ ag%?/e toxins and fragnr1e£nts ﬁ%rseg(]fﬁ2 %seéqé?re

refiphrstatasAtrAch S nealaive FMBATIGf M varedd adwncting
(ﬁéﬂf%@fg&%%f(f{@@1?&%8%@0“&%@1%292}9%&&%%@ airy. apsin A

chain, modeccin A chain, alpha-sarcin, Aleurités fordii profeins, dianthin

(bP8find hpFptetticderaftbritna prateiins! (apilapmpring dPAm P CC
2BIRmorelice aalipranfiainhibiteh UGt el i S ARARRRAIIR ATMIGINANIS 4t o
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, and enomycin. In
sigretiepBinlsanteib he caB/MYTgHO®bNnjugated to small molecule

[0161] anticapgerdiuos,PaniHgalasfihe.ARM and SuchautiRHs g&g}%&ﬁﬁaare
X

made using a variety of bifunctional protein coupling agents. Examples of

cglien Fad derits Birase oS prhdifdiEt ohaIC Hefiidtiie S thniabudes O8ith

visdimethwi adipimidateHE L. active-esterssushsas YO 2005044882 N
PCT/1B2004/003896 -67 disuccinimidyl suberate, aldehydes such as
1’@&9@3@6@%&@?%-&%&%&@&1}%&% GleNAc 18 added by GnTIIL

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 Gn'T Il gene enzyme (Umana, P., et al., Nature Biotechnol.
17:176-180 (1999)). This approach established for the first time a rigorous
correlation between expression of GnTII and the ADCC activity of the modified
antibody. Thus, the invention contemplates a recombinant, chimeric antibody or
a fragment thereof with the binding specificity of the murine B-Ly1 antibody,
having altered glycosylation resuliing from increased GnTII activity. The
mcreased GnTII activity resulfs 1n an increase in the percentage of bisected
oligosaccharides, as well as a decrease in the percentage of fucose residues, in the
Fe region of the ABM. This antibody, or fragment thereof, has increased Fc
receptor binding affinity and increased effector function. In addition, the



such as his (p-azidobenzoyl) hexanediamine, bis-diazonium derivatives
such as bis-(p-diazoniumbenzoyl)-ethylenediamine, diisocyanates such
wo Z%W%e 2,6- diisocyanate, and bis-active fluorine compoﬁﬁag%ﬁ&%/ JE89e
1,5-difluoro-2,4- dinitrobenzene. The lysing portion of a toxin may be
joined to the Fab fragment of the£BMs. Additional appropriate toxins are
known in the art, as evidenced in e.g., published U.S. Patent Application
No. 2002/0128448, incorporated herein by reference in its entirety. [0165]
in! %E‘&%@ﬁ%@g&w@ %%M@'%W%H%QWMM Elﬁnpm‘sincg a
substantially the sarne binding specificity of the murine B-Lyl antibody, is
regomjuilyetedetpiitilen thiin FVosstien e itagesasipbtHEicin A chain is
deglycosylated and produced through recombinant means. An
advantageous method of making the ricin immunotoxin is described in
VitettdletrapoSicidnnsica8end 008 Bige Py dduesty ipevibedethpiicthods
refereridke [@y664cwhen used to kill human cancer cells in vitro for
diagnostic purposes, the conjugates will typically be added to the cell
o163y  SUMIRTSHINM B ACBRSRANAOR. ol at Iast RPAHA ARMT Renor cells
ormulation and mode of administration for in vitro ‘use are not critical.
inAviveo B foradildtiorm: thitcake cotppatibkonitaeHerc (iiedr PBFAISIAH
a3 WILAGTRAI R6 et GIalaxEly i e iead Burcanyerional
techniques’to determine the presence or degree of cancer. [01671 As
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Iposomes are filled with a cytotoxic drug and the liposomes are coated
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ivery of large amounts of drug to the correct cell type, [0169

raféciahided seresnityithgsiiperararapecit agb '%lﬁt%‘aaﬂé@%ﬁ%’%en
pERGUA (S86eBdfoA RSk, mManaslepaiphnikasiasderde the labeled

Inununotargeting of Drugs in Cancer Therapy" in,MonocIonakAntibo%iles
eld
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norinally present.

{01 64}. The cytotoxic moiety of the immunotoxin 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 (PAPI, PAPII, and PAP-S), momordica
charantia inhibifor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin,
mitogellin, restrictocin, phenomycin, and enomyein. 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 imidoesters such a dimethyl adipimidate HC, active esters such as



"Antibodies FarDrug Delivery", in Controlled Drug Delivery (2nd Ed.),
Robinson etal. (eds.), pp. 623-53 (MarcelDekker, Inc. 1987); Thorpe,

WO 26 Carriers Of Cytotoxic Agents In Cancer Therapy: PCRER60/018896
Monoclonal Antibodies '84: Biological And Clinical Applications, Pinchera
et al. (eds.), pp. 475-506 (1985); and Thorpe et al., "The Preparation And
Cytotoxic Properties Of Antibody-Toxin Conjugates", Irnmunol. Rev.,
62:119-58 (1982)). [0170} Still other therapeutic applications for the ABMs
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conventional techtliques to determine the presence or degree of cancer.

[0165]

10167} As discussed above, a cytotoxic radiopharmaceutical for treating cancer
may be made by conjugating a radicactive 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 .
{0 include such isotopes.

[0168] In another embodiment, liposomes are filled with a cytotoxic drug and the
liposomes 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] Techniques for conjugating such therapeutic agents to antibodies are well
known (see, e.g., Arnon et al., "Monoclonal Antibodies for Immunotargeting of

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



second protein having anti-tumor acitivty, e.g., a lymphokine or oncostatin,
can be used to treat human carcinoma in vivo. [0174] The present
WO I0&A5R provides a method for selectively killing tumor celfC&ABR984{p3%6
CD20__ This method comprises reacting the immunoconjugate (e.g., the
immunotoxin) of the invention wigl%gsdaid tumor cells. These tumor cells
maybe from a human carcinoma. [0175] Additionally, this invention
provides a method of treating carcinomas (for example, human
carcino ) AQvivo, Thig4r C iSes jpisteri ject a
A el s R R T
" pnigboftitre Fuunlmogobjtlgaes.(eng Ctne-ifleduddtexid)adhene itkrehtizh),
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EpHidFy-4inH8SE); Fashirstreniiy b s imaelarivtsiS nEhroac aétivies
oPeRati. ARy RAliR/dermatany esiiRAIVERPRAHIS: BIMPHIGHRnal

vulgaris, Wegener's granulomatosis, membranous nephropathy,
Aaﬁwwobﬂq@haﬁe%%@mwsQ@ﬂééﬂéﬁééﬁéﬁi%%@%ﬁa,%’e?ﬁyﬁsf?o%w
: v : e ) . aalitis,
e A T S e e
New if\paranshtEn-SRFUSEERY IHehidiR o 150 Adsis atPaRHmatitis (e.g.

{0171] atOPi@.SQﬁréﬁéiﬂé?)ﬁé)’é‘ﬁ%ﬁﬂiQ SederedermBand S4181aSISIHESRARIES: use,

ei?hsei*omugct;ggjugated, in the presence of complement, or as part of an

. antibody-drug or antibody-toxin conjugate, to remove tumor cells from the bone
marrow of cancer patients. Accordgng to this approach, autologous bone marrow
may be purged ex vivo by treatment 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}].

{0172} Furthermore, it is contemplated that the invention comprises a single-
chain immunotoxin comprising antigen binding domains that aliow substantially
the same specificity of binding as the murine B-Ly1 antibody (e.g., polypeptides
comprising the CDRs of the murine B-Lyl antibody) and further comprising a

toxin polypeptide. The single-chain immunotoxins of the invention may be used

to treat human carcinoma in vivo.



with inflammatory bowel disease (such as Crohn's disease and ulcerative
colitis); respiratory distress syndrome (including adult respiratory distress
WO Hindreite; ARDS); dermatitis; meningitis; encephalitis; uveitis el figi 03896
glomerulonephritis; allergic conditions such as eczema and asthma and
other conditions involving infiltration of T cells and chronic inflammatory
responses; atherosclerosis; Ieuko‘é?fe adhesion deficiency; rheumatoid
arthritis; systemic lupus erythematosus (SLE); diabetes mellitus (e.g.
01773 Type 1 diabetes mellitus or insulin dependent diabetes mellitus); multiple
(01731 5 cleroSEnHE h AdBRoR Rigisim e iRHsiRIAtise thiromasc aihrgiag region
emeeABADBTVERLS SIQMIER S SY R Ra: WeRile RaRsLARReSS; BN 4
immune responses associated with acute and delayed hypersensitivity
SHSHAEEE) ERORE R TR ICy s 4 BRIy KBNS Pheosereulosis,

trausaidosisa PRy Qs GraNwomatosis and vasculitis; pernicious
amenig_(Addison's disease); diseases involving leukocyte diapedesis;

01741 contral KePURGE BT RSy iffammaling drorelertivaiiilidiogytmor
oljle s BYEIOED e MOhKie ARBERKIPHAIReh RN IR\ o njupate
cryoglobinemia or Coombs positive anemia); myasthenia gravis;
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naevdane digease cantiphaspholipid syndrome; allergic neuritis; Graves'
disea?ﬁ?éign;%%- aton myasthenic_syndrome; pemphigoid bullous;
pemp S Aol POTRRESEHFOhRFHRR] bR ssingnas (for
estiffiphamsynd e ddeltel diseases g cel ARRUS JMANRR LRTPIEX

Sn,g'],%g{itishl Aneg_hro?at?g; IgM polyneuropathies; immune '
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“the bisod ot normal £-cells or an extonded peroa. [0127] I accordance.

the bloo ormal B-cells for an extended period. n accordance
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invention fur rovidés me
bagedoveBtiss réapilat @ termgrrisiagsubisstsarid dre atingRpioliferaive MO
5 T/1B2004/003896 -71 t disease in a subject. These

itiintee SRR L e RS T

Ieamrsbaiidrenbthbrirmerttiorh BRLZG e lis eppiatentd thatsone thatkitoay
wf?ﬁ?%e&hm}{g%EQE&E&%?@%%%?&‘?&M the same as that of the murine B-Lyl

antibody. In another preferred embodiment the antibody is humanized.

[0175]

[0176]

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, tupus nephritis, theumatic fever, polyglandular syndromes,
Henoch-Schonlein purpura, post-streptococcal nephritis, erythema nodosum,
Takayasu's arteritis, Addison's disease, erythema multiforme, polyarteritis
nodosa, ankylosing spondylitis, Goodpasture's syndrome, thromboangitis
ubiterans, primary biliary cirrhosis, Hashimoto's thyroiditis, thyrotoxicosis,
chronic active hepatitis, polymyositis/dermatomyositis, polychondritis,
pamphigus vulgaris, Wegener's gramilomatosis, membranous nephropathy,
amyotrophic lateral sclerosis, tabes dorsalis, polymyaglia, pernicious anemia,

rapidly progressive glomerulonephritis and fibrosing alveolitis, mflammatory



pharmaceutical compositions, combinations and methods for treating
human carcinomas, such as a B cell ymphoma. For example, the

WO 209983 includes pharmaceutical compositions for use in tRETrEMMEnt3896
of human carcinomas comprising a pharmaceutically effective amount of
an antibody of the present invention and a pharmaceutically acceptable
carrier. [01801 The ABM compos“lﬂghs of the invention can be
administered using conventional modes of administration including, but
not limited to, intravenous, intraperitoneal, oral, intralymphatic or

reSRRMTRS FARibR AVSRINARE THE R HSFs fi RSB sRs AR tRdidrrratitis
(Ppelesprda P Ak In pns-ARne Lot invrNiB:dheraRputie farsaelatians

containing the ABMs of the invention are p‘refgared for storage by mixing
with EHl e heelelishesr édagséd PoRtehRlREt Ve colitis);
rdRparAsetically AGaeLAbIB LRSS, aauRiRIaDiS s StailiEes S yndrome;
emington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)),
Am s PP o BB  PRGRATBHE S 6iTs Gl B8 SmEuAGRbiaTe
AISHHE S RUGINE IR O SRBUIR SR & ARNIOX IO FREIRiRRIE 0 8% tR@olving
dosages and concentrations e_mploied, and include buffers such as

ingheahpmiel ratlds s othErbrg TN TRSRIUIAINS iRBRIGRTETOsIS;
1caReethic agid-apd methigaine; Prasenaibias (BHER@S  systemic  lupus
octadecyldimethylbenzyl ammonium chloride; hexamethonjum chloride;
BRI AP ERlo iR ShesRElHER (R chiBRdetBREWS LR URFY
adieabal: allpdRarabsnsiaush ammel! eoRieRy, PRE3BEN'CaBEBRLm.;
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight
e ERTHA Hbo ot oS LRy o R He a5 OlRTRED S FEp e
ofdBUMIE, gelatimdoitRiaup ogiglias; hydrophiicalymens sieh &Sayed
polyvinylpyrrolidone; amino acjds such lycine, glutamine, asparagine,
SRR AP BF B RSB AR AL TG A ARl ai Gter
nfRrbohv alesdnRivding BhisestisnanndseAsdexitnasoliglatingragens
such as EDTA; sugars such as sucrose, mannijtol, trehalose or sorbitol;
a@gﬂ%%ﬂ%@m&bﬁj HiEvatnts SRR B %g\i%fgf)%%p 8%82%6&@, .?ﬂﬂlml
n@&R YOS MIca0 (IS es)1 MR R005/0:44859 ROTiAIBAOOH 603896 mdtdme; -
and/or, non-ionic surfactants such as TWEENTM, PLURONICSTM or
S Ny O By 1OA B34 e, AR A TN Coombs
piettindationaiaje dsactinediin 0B/ 56618 aakibress|yingdeponatelated
anerein by rereenc e T Syblication describes &AWl ntiphospholipid
syndrome; allergic neuritis; Graves' disease; Lambert-Eaton myasthenic
syndrome; pemphigoid bullous; pemphigus; autoimmune polyendocrinopathies;
Reiter's disease; stiff-man syndrome; Behcet disease; giant cell arteritis; immune
complex mnephritis; IgA mnephropathy; IgM polyneuropathies; immune
thrombocytopenic purpura (ITP) or autoimmune thrombocytopenia etc. In this
aspect of the invention, the ABMs of the invention are used to deplete the blood
of normal B-cells 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 animals are also included in this invention.

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

of human tumor cells, treating a tumor in 2 subject, and {reating a proliferative



multidose formulation comprising 40 mg/mL rituximab, 25 mM acetate,
trehalose, 0.9% benzyl alcohol, 0.02% polysorbate 20 at pH 5.0
wo zgp%ﬁegé%% minimum shelf life of two years storage at 2-8C. Kﬁ“{{ﬂ?@%mmﬂ%%
anti-CD20 formulation of interest comprises 10 mg/mL rituximab in 9.0
mg/mL sodium chloride, 7.35 mgfmL sodium citrate dihydrate, 0.7 mg/mL
polysorbate 80, and Sterile Water for Injection, pH6.5. In the present
invention, RITUXAN(r) will be substituted by an ABM of the present

tyivRntion 10183 Lyoppilized. formulations adapted for subcytaneons..,

administration are described in WO097/04801. Such lyophihized
efforimigationshrdyitisec renporstioated thyitreestinable diluent to a high protein

jo179) concgntat %ﬂtth?ué?gﬁa@émﬁ}ﬁd tﬁ%mg%%@ﬁﬂ m%nPgrPdé]HTé'%}Zlﬁ&@s

subcutaneously to ihe mammal to be treated herein. [0184] :
phformigktitraheseinasitigisecsariifime etharcwdsative eomp dimngias

capc%ﬁsrﬁﬁ%fysﬁ%taﬁ @%f%%ﬁ'mgglts@%&e%@%eﬁr@%ﬁf&@wiﬁ@&wth
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_ ‘ ts'on T cells, such as cyclosporin or an antibody that binds T
ingetidor ndarrhahiepcbifadly FRAptate caffgtive amount of such other

[o1g0; 2gentgdepends.onasaseunt af-apiagamist Resertdmihedounyation,

the type of disease or disorder or treatment, and other factors discussed

coglyeviaoTH asedgre fediapaln diaane idinahet aesHes i Witavenous,
mﬁgﬁeméﬁégipwy;ﬁ&m%@%&emﬁaig@r%@fb@%&gmﬂtzptﬁ@"{azﬁ&he

eretofore employed dosages. [0185] The active ingredients may also be

InEavenspsRiRsiERps\ BB ffhred, for example, by coacervation

[o181] ftechnigues qeluinteniacialelymengation: for.@X@mRIgs containing the
h drogymethylcellulose or gelatin-microcapsules and poly-
A}éﬁ@tﬁ

ly _
fRfethiyisi Y riEredisdaretoragpheseipaAcaitiady Brigaitery
desystemsqoior ex ~WRASHIIEE R IPRHIIL PBIGHOSIPN QERSp ANCEOSIRHEIONS,
nano WO 2005/044859 PCr/182004/003896 -73 particles and .
X RGP P SR R ErBRHafoh ST e rﬁmg%e} A in

OREeNMINgRN's RisarmagesticalScienagspfth editignRsnd oEdq(28e).
&86] Sustained-release preparations may pe prepared. Suitable .
SORJARI S BTRIARIE TSI SA LR SPh &atB R T Bifipeiregpiexs

atNidrigessebsalidh 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, benzethonium
chloride; phenol, butyi or benzyl alcohol; alkyl parabens such as methyl or propyl
paraben; catechol; resorcinol; cyclohexanol; 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, glutamine, 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 sodium; metal complexes (e.g., Zn-protein complexes);



hydrophobic polymers containing the antagonist, which matrices are in the
form of shaped articles, e.g., films, or microcapsules. Examples of

WO As{4#i8H-release matrices include polyesters, hydrogels (forexHirpik003896
poly(2-hydroxyethyl- methacrylate), or poly(vinylalcohol)), polylactides
(U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and
yethyl-L-glutamate, non-degradable ethylene- vinyl acetate, degradable
lactic acid-glycolic acid copolymers such as the LUPRON DEPOTTM

(injectable microspheres com oftectic ac) W ' er
aﬂééﬁf }E@ﬁblr%tﬁ’&g‘ggaect 45 S8R am-&hgy%?g(% utyric gﬁ@%gl%%%grgae
giieanph@®Ns to be used for in vivo administration must be sterile. This is

readily accomplishe filtratiop through sterile, filfrati

01820 (01 al A LS HOT O T ARSI ey e L o s
exioreRs yhiehioelude dotrebe neftienitedIthis| it soloticlascobssisgarigion,

tahlets, pills, pawders, suppositories, polymeric mi S
St e S N s
réifessed formnbaependsdipdn(tiie Yhgdéy affaamibiswaidh afdihehas a

therapeutic application. [0189] The compositions of the-i i
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foplajactios, stltafel{@1OpleTae mosttefie A8 AR ald hei st Ard

d r 1 imen fO{ tggerﬁlho%rmaceutical compositions of this invention
mﬂgg-%%e JoR the ‘sever| y and course of the disease, the patient's health
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Accordjn it | i
St e G
whits anuenfion dillgererallyige ey SAEesBRFM 560 ECRS B
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&dfes erein may be in a variety of dosage forms which
harelnde, but are not limited to, liquid solutions or suspensions, tablets,

jo1s4; PUIS p&“&‘%ﬁ%ﬁ%ﬁ?&?ﬁ&%ﬂ%&}qm86&%%&%9@&%%%@&%@@3&9&@,
an

liposomes, Injectable or irifusible solutions. The preferred form

asiepermisrifon tieped st adinnticn drsredrentat pieiasRlnidaspicttion.
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, ¢.g., one which binds LFA_-].). The
effactive 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 disoussed above. These are generally used in the same dosages and with
administration Toutes as used hereinbefore 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-



[0192] The composition comprising an ABM of the present invention will

be formulated, dosed, and administered in a fashion consistent with good.
wo 2Pr‘?é/(9ﬂ:1§59practlce Factors for consideration in this context irSiTdB het/003896

particular disease or disorder being treated, the particular mammal being

treated, the clinic condition of theik/ ndividual patient, the cause of the

disease or disorder, the site of delivery of the agent, the method of

admlnlstratlon the scheduling of administration, and other factors known
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above. Fof examplé; relatively higher doses may be needed initially for
anthiuretsneritibfustyesguaisas. The preferred form depends upon the mode

of administration and the therapeutic 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, potasstum sorbate, and saits or electrolytes
such as protamine suifate.

[0150] 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/ke.



acute diseases. To obtain the most efficacious results, depending on the
disease or disorder, the antagonist is administered as close to the first
WO 28646ie4¢idnosis, appearance, or occurrence of the disease Bf 8B 1HE048896

possible or during remissions of the disease or disorder. [0197] The ABM
of the present invention is adminisiered by any suitable means, including
parenteral, subcutaneous, intraperitoneal, intrapulmonary, and intranasal,
and, if desired for local immunosuppressive treatment, intralesional

[0191] ?‘dm'“ﬁféﬂﬁl&%ﬁ‘ec'{i%@eﬁk%%‘qéﬁuﬁé?% ngludg '{Hrg%%%f"a&f DAVENORS:
intraarterial, intraperitoneal, or su cutaneous administration. M addi ion,

wihehantdgbmibuirey soitdblyiie iadministerddtioppolsaiapfusions etah]atdth

clining , doses of the antagonist. Preferably the dasing is given b
S S e G R s i SR Y R
ligegenelingnihipant dravhetheibibechdiminishtationfisier ébon dhpeimic njaio8]
u@he ey administer iher campounds, suehas gyjgtoxic agents,
chemotherapeutic agents, Immunosuppressive agents and/or cytokines
[0192] with tHdcantagoristsivereimsine coABivedidiministrationvinclogesdi] be
Gondministatan, seing. ssaarate Jormulalions st asingls pharmassial
ormulatibn, and consecutive” administration in eithér order; wherein
rpaiecabiyttrefensasivieqiencd ivhitonbethitoiald) thetiegiaglentdssease or
afaliansep sl et el RiRiaoleal aetiUes, [Bhg] e oNd 0e GRal ihat
the dose of'the composition of the invention Tequired to achieve cures
oftlayibéifudird predut dbawithss s diufasopsintiz dtfond cfO R0 indetdrdarce
b dheprastise nting inventonde pharmaseuticatear e ivid
O}é\fgrgieg. The |r%€|l§ carrier may be a%ﬁfosphgﬁpiﬁ Fé%%gﬁﬁpﬁggﬁlgéagé%%{r
oty faetartatiposcid iABEdine piscthmsrmdyhbdlevetarganity Adlated

aSIRIN & dcﬁEef&ﬁ@é&%@%&%ti‘mﬁ%&%&é&teﬁﬁh%éﬁ%@%‘?ﬁ&f‘% QLR
liquid, generally lowering it. WO 2005/044859 PCT/M2004/003896 -76

cfoP@LIalivhe example of the invention, the detergent may be a nonionic

[0193] detergent E%S?ém'%?o%Ei%lﬂnéﬁedﬁf%%%%ﬂ%mgwgﬁc&%%ﬁlﬂ%ﬁiHﬁtﬁ»fé to,

polysorbate 80 (also known as Tween 80 or (polyoxyethylenesorbitan

apbAd RdrI Befchrd HesH i sredaraptalihitdn WRaE39 Bl Tirfionto
2&1%%&%28@%&5&{ nRiiNelyeihs drieraentmayas t ipaic;dalerganteAsy

example of an ionic detergent includes, but is not limited to,
RSB SAFARSIRTOM A BaRdfeabout 2 to 10 mg/ke.
[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/mz, for example from about
50 mg/m” to about 200 mg/m”.

[0195] Moreover, one may administer one or more initial dose(s) of the 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 antibodyinthe
initial dose(s). For example, the mitial dose may be in the range from about 20

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



[0203] Additionally, in accordance with the invention; the lipid carrier

WO mga be a liposome. As used in this application, a "liposome" is any
FEAite bound vesicle which contains any molecules of Helihfip@n3896
or combinations thereof. [0204] The examples below explain the invention
in more detail. The following prepajations and examples are given to
enable those skilled in the art to more clearly understand and to practice
the present invention. The present invention, however, is not limited in

fsoeresByuile sx&mpified mﬁ&f#ﬂg%”ﬁ%%’@b%% PFSOI rr]rtlceg?geg?aa out 10
illustyations of single aspects of the invention only, and"methods whic
éfunctionally equivalent are within the scope of the invention. Indeed,

01967 variou ificat ' ion in ition to th scribed herein

T e e s SRR L AR S TOTGBIg ot
A GBS b R ieher apsesin Sisoaghiond Ewikigs f8uchimed fitationsappedptiansed
dtedallwithi . d claims. 005/Q44859
PCT/IBZ%%)%%%S & %é;%%(ﬁﬁal\(’/?g%%&[ﬁ#ol?[écf‘}(ggézg%‘{ﬁer\?vriseexample’
red BT & gheE darses @y thenvoded eniig oy Spedificraatninot adichesitmnd
nasigeasin t ' ding to the Kabat.numbering
a_system é EX%%@%&%@%O%&%%%&% |ﬁ% et é)?‘p?r%@g%ﬁ Kol
dizedsimphiranriasepistysBupioros] B4 glexptessingihybrignniagatisis,
RIEAEGIN RRMLEN N0 A0 F BSANG 4N Laliamine, 6 x 106

ate

cells with a viability> 90% were harvested and tota was ISo
IHURCR A e eRa%e S8 yhReRIisKit. cDNAS encoding the variable light and

[0197] heavyrehains\of Bt wess: amplified; by R+ ! PGR reaction
. was performed usingi)the following qénditio%@?%%%wgﬁ Em é%rﬂt & Tirst

IngliRg DN UG Fthe S AHaRPUSE iifaldardurdnsnpainoyelys ofd
bR R41 Carll 46 foP 18] #R:nRYRd R nake) w&q@fﬂ%ﬁ&ﬁ%{g&&%@i”

t 72 C. The expected size of the PCR products was confirmed by ge

TR B HBHGPesis HTMECHE RFHSHRSs ehelelonemmusallrablinEavatbus,
inssatossanthibdssamueranasoniingd Dahihryaiap!eidhael ngevy
cham.encodmg,ﬁ}g_;gnes were isolated. [0206] For construction of chimeric

%E%g&mggﬁg %Rﬁgﬁg&mﬁw Sywalse infusion, e.g., with declining

doses of the antagonist. Preferably the dosing is given by mjections, most
preferably infravenous or subcutaneous injections, depending in part on whether
the administration is brief or chronic,

10198] One may administer other compounds, such as cytotoxic agents,
chemotherapeutic agents, immunosuppressive agents and/or cytokines 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 2 time pertod 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.

10200] 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 hquid,

generally lowering it.



sequences and appropriate restriction sites were fused to the variable
chains by additional PCR reactions. After a final confirmation of the
WO e DNA sequence of the variable chains, they were combinEEF#go3soe
the corresponding human IgG1 constant regions. Once the genes were
constructed, they were cloned under control of the MPSV promoter and
upstream of a synthetic polyA site, using two separate vectors, one for
each chain, resulting in the plasmids pETR1808 (heavy chain expression

vectoy) and p 13 £light chain.expressi r :
02011 BV ORI S S oE (TR Ao d e
defFBef0R0 ik @igitne rid Brbrylonas utedisoed inglod<ydndfertimgt limited to,
HEK293-E ells ,with vectors pETR1808 a ET ng:
PRI Aropk At rAGIEbieh DETBach EXpRaNeany o hir
KRGS BNA osll$ wane tfansfecteld Byithe WaICiGRY phodpitateidridihod.
Cells yere grown as adherent monelayer cultures in_T flas [
02021 S TS e S G OB LR ) W ot o
icnandfectednidmdndie puésadstmeeh tbOatndt8 0% cdmbasnt uEobdraide.
transfection of.a T75 flask, 8 millign.cells were seeded 24 r
[0263] é@éalonaﬁﬁ,%abo SNSRI St %rgnﬁ‘ﬁeilr%t %a Wé#’%éi{é% Ea N

trans onin culture medium su
HAGSANE\VAfinedl2 B0 tilm kypdoaiimin adhip celts sl ereaplnceddraTChipnad
incubator with a 5% CO2 here qQ ight. Faor each T75 f be
B S g RBEROE, WTLHIR o RofiReihd TRslele
[0204]  mixing MTefigriptaspiakmidydsint o MXaitides reaueadsibbilee ikt
and. heavy i ression yect M . ti
P B R A A g
ch&@’@ﬁﬁ@_ﬁﬁma@p@@mMmgﬁM%anﬁlemq@?%@W@Om
h@@r@@&v @'ﬁgggﬁygg'ﬂ{eﬂo% 1}9 &%Ceﬁ%ﬂy?ifﬁ& %@Bg(ﬂﬁi@l@@ V\lfhich are

tempefatuye 0 sec. The suspension was diluted with 12 ml of DMEM
insempié e fedeiinne wf POS arp et ed teethe rrsmopivcanst mathods

w%éﬁt%g m?&immfgﬁﬁlﬁéﬂ% inavhated.at /G 1BYCQRAAr aheull7

to 20 hours, then medium was replaced with 12 ml DMEM, 10% FCS. For
v wroaifientions hbgifreaian Suyidip (g frotpdesibsidierein will
vlamsiegisdany B _NiGady %@ﬁ%'%ﬁ%@%&%&ﬁé@@@r@@%n and

PETR1813 in a 1:1 ratio. For the production of the glycoengineered
aegTERRAIY R Eyings:, Shetvemdifertions araid WiaH ToEpEsRRRe
oM Iarp antikody;gxpression (pETRIB08 and pETRIB13), one for a fusion

GnTIIl "polypeptide expression (pETR1519), and one for mannosidase H
expression



(pCLF9) at a fatio of 4:4:1:1, respectively. Atday5 prf—transfection,
rnatant was harvested, centrifuged for 5 min at 1200 rpm, followed
wo %397%8 %%%Iggnd centrifugation for 10 min at 4000 rpm and kept At A8X|PBHsEo6
chB-Lyl and chB-Lyl-ge were purified from culture supernatant using
three sequential chromatographigggeps, 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 andﬁgélg%fg}ggge monomeric antibody peals from
this WO 20051Q44859 PCT. 896 -79 last step. Antibody

concentration was estimated using a spectrophotometer from the
Iﬁ% [ a ?m? lj ccharide Analysi lig harides
[ Werg'(ta]ﬁg){%r%aéga% yre e%%gﬁ%h% ¥ eé%’r?ﬁ %iglsgb@&@?\%a%éegfg%gﬁﬁm,
amiith tedlamtiodipetiting eittbe ifvioshilz &tk amd R BRasmdibeatvetbe in

luti b%) 0 sulting digest solution containing the released
K%ﬁ%%s?a{%c é%;égq%ﬁer prepared directly for MALDI/TOF-MS analysis or

was further digested with EndoH glycosidase prior to sample preparation
for MALDFTOF-MS analysi%)%l&%%?oafﬁharide release method for PVDF
membrane-immobilized antibodies 1] The wells of a 96-well plate
made with a PVDF (Immobilon P, Millipore, Bedford, Massachusetts)

_Mg{glqypsrg%g Xiehe wetted with 100 | methanol and the liquid was drawn
t

through the PVDF membrane using vacuum applied to the Multiscreen
vacuum manifold (Millipore, Bedford, Massachusetts). The PVDF

cmﬁgngﬁaﬁw@gﬁmhﬁg&;ﬁﬁﬁnﬁm%w@@@ig& water. The wells were
then”washed with 50 | RCM buffer (8M Urea, 360mM Tris, 3.2mM EDTA,

pH 8.6). Between 30-40 g antibody was loaded in a well containing 10 |
[0205] RCMBfférexFiredigaiohiritenwekvastr awrwithro8gh theomembealit by
. _ h ‘ ; .
T B e T et o e e e A by

argddiibR1SA50e5 ofdai vdittothredol INNRCMamdincu blBbih arswdife 1
sbGEIR Soevalss e o vas sl ooy,
Ry Bogadsiatewas performed using the following conditions: 30 min 50 °C
for the first strand cDNA synthesis; 15 min 95 °C initial denaturation; 30 cycles
of 1 min 94 °C, I 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 vaniable light and heavy chain encoding
genes were isolated.

[0206] For construction of chimernic B-Lyl 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 consiructed, they were cloned under
control of the MPSV promoter and upstream of a synthetic polyA site, 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.



before performin_g the carboxymethylation of the cysteiﬁe residues by

wo 266y of 50 10.IM iodoacetic and in RCM buffer and incup 'ﬁ A IR N6
temperature in the dark for 30 min. [0213] After carboxymetf%?a’?on, the

wells were drawn with vacuum and subsequently washed three times with
300 Id water. The PVDF membrang-was WO 2005/044859
PCT/IB2004/003896 -80 then blocked, to prevent adsorption of the
endoglycosidase, by incubating 100 | of a 1% aqueous solution of

[0207]  Polyuinyiayreidone 380bdaesd wperatsRdand HENIS T RBblacklg
reagent was then removed by gentle vacuum followed % three évashes
WSO ST AR OB A R RARA B EERANRaE HErE FolEmster By

apBEFHLRNIO R A ReREASN NEDIYCDSYdaSR & dEpsarehinahNdokydandse,
GLYKO, Novato, CA) and 0.1 mU Sialidase (GLYKO, Novato, CA), to

caleHBRIATRIHEIRAIAC Har e o o B e LSRRG S HHEPY Slume

T 8648 LinZOPNVENAHGR3, REITR). sBigRShianMasi periorTesiend Retys at
37C. Oligosaccharide release method for antibﬁdies in sqlution [0215]

troggerbuh R B G AMATBRP W TBEeniiES. & Fh o RIE e

of €105 A41S Brliin o B WisreRELIOdn ainal velureeraiZeciarplitarsiand
the mix was incubated for 3 hours at 37C. Use of Ep%oﬁg{lly osidase H
DMERL o Er BRGNS RRIEatr O TR A SR 5or YL aYs b

neByBrighbisagtedirligesagahasitestuetures 40 MARIEQRIMS Seutal,
oligosaccharide peaks [0216] The PNGaseF released oligosacchari
S R 4

ARG SECTIEy ER SRR ER o RERIETE £ (R0 DI
Cdbe, EndaHdigestionbdihahindorH ¢ RogheaSwitzestarioNuatzaddded

ALEEASEr e dgeanibony soien etod sbor o e g e
Cdndeblaieayesdentiegwther hachdbiucosanifies Yesidirethof thiation,
e R I BRI e
wakgarRechade marediathy trolyz et _Mﬁﬁiﬁcps&mﬂrgtt@onﬁntempemﬁne
LTI S R e e et om0 e
Zeaduitmef adédictadie: (6574 finakace of the existing medium. The cells wers
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 unmeodified antibody “chB-
Ly17, the cells were transfected only with antibody expression vectors pETR1808
and pETR1813 in a 1:] ratio. For the production of the glycoengineered
antibody “chB-Lyl-ge”, the cells were co-transfected with four plasmds, two for
antibody expression (pETR1808 and pETRI813), one for a fusion GnTIII
polypeptide expression (pETR1519), and one for mannosidase II expression
(pCLF9) at aratio of 4:4:1:1, respectively. Atday 5 post-transfection, 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-Ly1 and chB-Lyl-ge were purified from culture supernatant using
three sequential chromatographic steps, 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 peak from this



concentration .of 150 mM, and were subsequently passed through 0.6 ml
of cation WO 2005/044859 PCT/IB2004/003896 -81. exchange resin
WO YHEBHFIXS resin, hydrogen form, 100-200 mesh, BioRad, BWAHEMHAMHE)3896
packed into a micro-bio-spin chromatography column (BioRad,
Switzerland) to remove cations ang proteins. One microliter of the
resulting sample was applied to a sfainless steel target plate, and mixed
on the plate with 1 | of SDHB matrix. SDHB matrix was prepared by

djssolvi of 2,5- dihydroxybenzoic acid plus 0.1 mg of
L A TS G 0 T B G from
thehlbsist® skide(w/RB0The. samples were air dried, 0.2 pl ethanol was applied,
and the samples were finally allowed to re-crystallize under air.
MALDI/TOF-MS [0218] The MALDI-TOF mass spectrometer used to

OhgguikeBasdpagmBpectra was a Voyager Elite (Perspective Biosystems).
The instrument was operated in the linear configuration, with an

[0209] a‘?‘:e'@fﬁ‘gf?&é’ h%ﬁ‘&/s%G%@%@ﬁgg%?ﬁ%e&ﬁj&{%%a%ﬁiB'Qdi_es by

oligosaccharide standards mass assignment of the ions:
P¥huspediesdiom 200 hsaiioiicreisa rithet torobbélizahefirsal VDF

m@pﬁﬁ%ﬁg&\{ﬁ{@gﬂﬁ%&@d B Cell Depletion [0219] 495 | heparinized blood
from a healthy donor was aliquoted. into 5 ml polystyrene tubes, 5.sl

[0210]  100-fdlHcconedintatesrsntidoty s amplesipe- 1000ckgAs flrensaccharides
eia%}aﬁ%}saltmi%ﬁ%pmﬂgﬁﬂgﬁ%@aﬂaﬁ?@igu&%\@%ﬁm@é&g@t
37. After 24h 50 | blood was transferred to a fresh tube and stained with
withti EOSH FECogARRC PrRY- PE s#b Entiemastioy daidrye LD TOF-MS
afBggton-Dickinson) for 15 min at room temperature in the dark. Before
analysis, 500 isl FACS buffer (PBS containing 2% FCS and 5mM EDTA)
was added to the tubes. The CD3-FITC and CD19-PE fluorescence of the

ohleod sampirswere flrwedaneingatiy,anahzrd bnsetingiatmesheld on
CD45-CyChrome. B cell-depletion was determined by plotting the ratio of

o SRR IR ORI |
BEXGS, hvlies (RS0 paintngn2X &€ & andl Snitd 1 ED T AR atierectrams iatred
Ii&%i %lag%}/g ) r%gr%&lgl etﬁeap%]%% l#lémog%gecgsqggn‘}g%&%gn applied to the
Multiscreen vacuum manifold (Millipore, Bedford, Massachusetts). The PVDF
membranes were washed three times with 300 ul of water. The wells were then
washed with 50 ul RCM buffer (8M Urea, 360mM Tris, 3.2mM EDTA, pH 8.6).
Between 30-40 pg antibody was loaded in a well containing 10 il RCM buffer.
The liquid in the well was drawn through the membrane by applying vacuum, and
the membrane was subsequently washed twice with 50 ui RCM buffer. The
reduction of disulfide bridges was performed by addition of 50 pi of 0.1IM
dithiothreito! in RCM and incubation at 37°C for 1 h

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

[0213] After carboxymethylation, the wells were drawn with vacuum and

subsequently washed three times with 300 ul water. The PYDF membrane was



anti-CD20 antibody. samples (1-5000 ng/ml final concentration) or PBS
only were added and the tubes were incubated at 4C for 30min.

WO 280 dtibntly, samples were washed twice with FACS buffBF &AH3&#E80
at 300 x g for 3min. Supernatant was aspirated off and cells were taken
up in 100 cpl FACS buffer and 1 L anti-Fc-specific F(ab')2-FITC fragments
(Jackson Immuno Research Laboratories, USA) was added and the
tubes were incubated at 4C for 30min. Samples were washed twice with

FAGCS buffer and taken up jn 500 ] of FACS buffer containing.0.5 | Pl
R AR b FISH CMETR Bl Fhe s B e e L
oBeUmetiesieasiliaiesepneandainst ihenasiiiiody coaneanitations for 1

EXAMPLE 2 High Homology Acceptor roach,[0221] The hjgh
Q) BB AACEL Y A T eBy RIS BB By b
tiRdgRing thevmeuee Brivhpsotein sequence to a collection of human

germ-line sequences and,gicking that human sequence that showed the

[0214]  highedt krkelatgotaerhngdprorertne @sgh Sy A PP froniHE RS RS

rdatahaseuas chesanasthedieavehailamewevkacceptansequance,
and. the VK 2 40 sequence was chosen to be the framewoarr aggga?gégr
hr

Stahdnee lidhtlch iR ONG Biesetivd allbepTBI o HanfiiWorReigHE
RGNS Man deteminne:89innCPRS ahthermausgrbenyyrand light

variable domains were grafted. Since the framework 4 region is not part
Dog shitonarizthsiogioridpiiehgerrafifé 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

Ohgeraltivhpof el caas gt fivh aRBBIRHIT a8 revealed one spot

potentially requiring the murine amino acid residues instead of the human

{0215] ones puisidenafithed30Rg Beainbadueing Mikde-amne atib resiiuesinto
the human framework would WO 2005/0445359 PCTAB2004/003896,.-83
(GorkerdteStie) B TAMNIBS R AL A S R &) TREIRIHSEH S Btor

aning, acid residue ahkabat pesition 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
UelJeie AR faske mulatians Aftetbadng sdesigned tbeapspteitics for

{SEHUBRERSHIRNA BRAURREES AnRcasing:thrserpratains Wese BYmthesiied
nesifeiailecRelpWide 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 o the PNGaseF digest (antibody in solution
method above) to give a final volume of 30 microliters, and the mix was
incubated for 3 hours at 37°C. 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 MALDVTOF-MS

[6217] The enzymatic digests containing the released oligosaccharides were
incubated for a further 3 h at room after the addition of acetic acid to a final

concentration of 150 mM, and were subsequently passed through 0.6 mi of cation



Mixed Framework Approach [0222] In order to avoid in’troducing back
i at critical amino acid residue positions (critical to retain good
wo zant#g%a{%‘ ginding affinity or antibody functions) of the human %%EQB?%PM V03896
framework, it was investigated whether either the whole framework region
| (FRI), or framework regions 1 (FRI) and 2 (FR2) together, could be
replaced by human antibody sequ‘§ 1ces already having donor residues,
or functionally equivalent ones, at those important positions in the natural
human germline sequence. For this purpose, the VH frameworks 1 and 2
cEeiARgnOEE Bty udfc e yirnes ifamidl iy Hustn Bihatdine
Sseauenees Jdared M@NeshreUeRGS iR WRSISLIMRANARLBRGRWAS

not used, for choosing acceptor frameworks, but instead matching of

SydleEindhilarrevgacetngs sdunnieans denn srctriistahtirrssalting
sEHlTRLIRSIgHRE CRMBIISEIEESitie $.24bt lataRd PALKALA AUMBERI D) 1

and also those residues at position 27, 28, and 30 (Kabat numbering),

M RICRHE R arstEs o tHAEE PR erinstioi ey wabrtdisae biteh 2arezimiohvied
AR ARHIERRIRHING NG IME T SeAUaNSE o3 12 WaS-CRATEN, 36 &1 of

suitable one. After having designed the proteiri sequences, DNA
cBuioEhEasMeAteRiAg WBEE YIS Were&yntResraebies tetied detdw.
' ' o} i ' ' for.the light
e e S oy A et etk
ug{#itAlsis of the antibody genes [0223] 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
MdgisHshwas¥bund in the databases for human WO 2005/044859
PCT!1B2004/003896 84 germ line sequences. The DNA sequence of the
[0218] CDR mgiovis Wb BhBmiemiaeieartesnanding smynine GO NAdaiWith
thesgfseque esg?e whole DNA sequ n% was virtually assembled.,
ViaRdin g YRR DA SEGHRENER Fat® taigHb Lt MeSHERBATYitses paperted in
thintinesoad iy thetvintualiBeguencer byointrOBUCINgnsi eMhsaelaliOPSiernal
. ézlrhg?t'p rec%g'}iooré E;sgtﬁ&{e_a{fi rr st%pti&)n endonucleases. Ta obtain the
physicar BRIE GRam gee Sy A RaSEAR S h BFS BT IS g SRR rE Y.
icb@9blelspetiiis Mathddl) bligoshutteaticesare elbsighed: Qe geneanf
interest, such, that a series of oligonucleotides is derived from the coding
strand, and one other series is from the non-coding strand. The 3' and 5'
Véinds bloeddh Gtifjdrrydientide (except

10219] 495 U heparmized 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 CDI19-PE fluorescence of the blood samples were flowcytometrically
analyzed by setting a threshold on CD45-CyChrome. B celi-depletion was
determined by plotting the ratio of CD19" B cells to CD3" T cells.



the very first and last in the row) always show complemeéntary sequences

to two primers derived from the opposite strand. When putting these
WO 28hybtiicleotides into a reaction buffer suitable for any heat Staljfg2004/003896
polymerase, and adding Mgt+, dNTPs and a DNA polymerase, each
oligonucleotide is extended from its 3' end. The newly formed 3' end of
one primer then anneals with the Hext primer of the opposite strand, and
extending its sequence further under conditions suitable for template
dependant DNA chain elongation. The final product was cloned into a
b%ﬁﬁ%rﬂﬁﬁﬁ&‘%r@‘ﬁ%%‘gﬁl%ﬁﬁ&ﬂ%oli. Antibody production [0224]
Human heavy and light chain leader sequences (for secretion) were
[0220] addedupsieamiehthe BRO® vaffabl@Egiomagaugnees BOd rsemere

gi%'oined upstream of human IgGl kappa constant heavg;jand light chain

L‘ﬁf&é%?f BEBIy TG SRS D LA bibid gl erutiRitried
arfhe TEBUMingL Bl antibody(hesnnn anghHo freh JoEINA-SRAY LRSS VEFSy,
subclgfri\;ﬂd into mammalian expression vectors (one for the light chain and
e

“Ffe 4 a7 CHBIT) WAt I tARCAET (! Hithe MBS bro AHY

sdipstEeararo e yriheticc ROl FSIES Bagir et Pe By ing a0 EBYOiRin.
sequence, as described in Example 1 above. Antibodies were produced
SupHeEeRbEasARRAIFDRA %&%@mﬁ%ﬁy #B Ik RIS buffer and
1 HEKA83-EBNAithrihe mammalian antibedyheews and:ight cRaiR arch
expression vectors, harvesting the conditioned culture medium 5 to 7 days
Lorsretaaasfbbiion vas adindving thicders stete antbudrdstb ) PrésitOmin.
saffiniy ehromataaraphy. falioyed- by calion.exclangs Gheomalograrhy;
and a final size WO 2005/044859 PCT/IB2004/003896 -85 exclusion
beHromentgraphic. Step/teliSolare pulymsonofierc (gGnasitipodiedinEheas
ntibodies w rmulated in a 25 mM potassium phosphate, 125.
Lo R B e R e
cwaramtsiobthe humanized antibody variants were produced by
co-transfection of the antibody expression vectors together with a GnT-llI
glycosyltransferase expression_vectors, or together with a GnT-IH
expression vector plus a GO|W6§C&\SE Il expression vector, as
described for the chimeric antibody in Example 1 above.
H@lytbanglnegrddeaptibotliesoadie purified and formulated as described
above for the non-gl.ycoengineered antibodies. The oligosaccharides
[0221] attachgdig %&ﬁoﬂ?ﬂﬁ%&ﬁg aniprdiesyas analaet MYs performed

MALDUTOF-MS as described below. _
by aligning the mouse B-ly1 protein sequence to a collection of human germ-line

B

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 these two acceptor
frameworks, the three complementary 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 immmmoglobulin domain revealed one spot potentially requiring the
murine amino acid residues instead of the human ones outside of the CDR. Re-

introducing murine aminc acid residues into the human framework would



Oligossacharide analysis [0225] Oligosaccharide release method for
WO 2@%}&)&8@5 in solution Between 40 and 50 pg of antibody were ‘mixedlwith
'B'mU of PNGaseF (Glyko, U.S.A.)in 2 mM Tris, pH7.0 in & FRat V8ItHiE
of 25 microliters, and the mix was incubated for 3 hours at 37C. Sample
preparation for MALDUTOF-M. S-§0226] 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

gendrgtanbwereatieblseqlienilynassed:tbraughd) Gl scaties orchange
C@ii%ﬁGSOwgﬁ resin,, hydro(?en fogm, 100-200 mesh, BiQRad, .

AW ZANAR Y palREURRR S hidr 380 8fth BHIGHRG Sy sy EBRuRA duc.

H(BiaRadd Switzeriandiiosemeve-calieasiandipeteian Qnermisrelitenef

bt e res%lting mple was a plie‘(gﬂt&) a}_stainless steel target plate, and

GH3A 5}% REPZE GRUPAGB heatrRDAlD 8 PRARRRNAPrelnsled

mibjatasolvingie: Mgy Bfe? Eedliydrayhenzaic scidalis 0r3nmg Qfuences
5-r‘8eth ﬁ%alic%lic acid in I ml of, ethanal/I0. mM aqueous sodium chloride

IR t%?. Lisiprot frrertictiretiess o aiedistst was applied, and the

samples were finally allowed to re-crystallize under air. -86- MACJDUTO
M'i%&' 1”The 1\/}LALDi-T 7 mass spectrometer used to acquire the mass
SOec raaW%oé%{}gﬁjé‘ic lite (Perspective Biosvstertts). The instrument
: was operated in the linear configuration, with an acceleration of -201--V
[0222]  and 80 exldelay Eitbmatdesiisrbridrmudiipoligositethanide stahdardsavas
paREHOCRIS AsNAMERLOh e, o5 The ANROHAIRLA00 lasershots
were summed to obtain the final soecu-uzn. Antigen binding assay {8 28)

thy haparfedephionbaere BHhimblsetrestisedytvatiohes Wither, festebidier
friindingite, %ﬁ%ﬁ@&%?%@&%ﬁ&'&%ﬁ?ﬂhotﬁﬁf?%ﬁ‘zﬁ%‘iézﬁﬂ%ggﬁ@ﬁ"w

cvtometrv-based assay. as described for the chimeric B-I'1 ant

copdtrifidcp sl & Byt N SR sgeATgrlodvingdener Tesediseand
ot Rl kv eynressing,feHR geld i%@%%ﬁ};h'ﬁﬂm N CEUS VRIS an

isolated );toun freshly isolated. periahera
germline séquence. For this purpose, the VH frameworks 1 and 2 of the mouse

Blyl sequence were aligned individually to human germ-line sequences. Here,
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 important. Those critical residues comprise residues 24, 71,
and 94 (Kabat mumbering), and also those residues at position 27, 28, and 30
(Kabat numbering), which lie outside of the CDR1 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

[0223] 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



0i000 mononuclear cells {PBMC) applying a negativeswribs enriching for

WO 283'%?4 d CD56-positive cells (M :CS svstem, Miitentr BIO'[QE%H&/OMS%
Bereisch Gladbach/German)'l. The purity determined by CD56

expression was bey een 88-95 '/C. Freshly isolated N cells were
incubated in PBS witthout. calciur84énd magnesium ions (3 x 105
cells/ml) for 20 minutes at 37C to remove NI{ cell associated fgG. Cells
were incubated at 106 cells/ml at different concentrations of an -CD20
gantibiod et 3 Hs 1D A)idaf)dnde B She 8. &@icns&fﬁsnawefmjm the

h tibody. bindj bat

TR FL 1 50 TIEnGTAL. DfeD ) Epbeiape 14 Sl B
sdaqsmuel@hs,easeaasclms‘éiﬁ@hcﬁmmngﬁﬁm)ébmmmmagrﬁé%

1)E (3Di B 1R h A
S LR BT NI 16 Ui S St SH AR B 20
nmm;cmﬁtgrehugdnmmﬁtamﬂmdycﬁmmdmleﬁs%moszhﬁ the
N
tIRGHAB29 A ORI 118 E&Q&i@i&iﬁéﬁﬁf&i gsaisndescAlsche] that a
/Swit H lI t fect lect t 80 V, 950
SE_}\%E riﬁ ‘"\’/d‘ﬂﬁ?%%“dggr‘; Se%ﬁrz%d Fas the ed u)ﬂ%e T r(?pogiolﬁ)ﬁno(t ET Series

hVector "¢
iﬁlﬁﬂnlﬁcgmmajﬂm-g\mxhhﬁ8’}émhaamaﬁdeﬁte gbﬁ}iminoﬂ'gamsfbotajﬁsemqne
selected by addition of 6 uromycin and able clones were zed
A A O T e e S R Ay = o
pm@mdianabdaﬁtnhodye(@@ﬁlusmmmmmm@mmeldmdxngdjnﬁoteipﬁﬁes
.cells, Binding oflgG1..t amm RUIA- Vall 8ex reSS| HO celis
8 ey e e R R ana g
dN[DE@missal\{@aﬁﬂ}'mmq@ehpthl@QﬂdﬂM@r@d@éﬁ@@ﬂﬁ@Bﬂ%)

ere us c 7
R o P A AT B e e
@psamiwmmmmmdmmt@mm dmsheinuref coedidivs bhiotdbivasr

w Vv e
e e e e
chlistopagabveonT [Mhergpagitnnwa.-cemtrifuged 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

Agrdlendivtayasivgtion

[6224] Human heavy and light chain leader sequences (for secretion) were added
upstream of the above variable region sequences and these were then joined
apstream of human IgG1 kappa constant heavy and light chain sequences,
respectively, using standard molecular biology techniques. The resulting fuli
antibody heavy and light chain DNA sequences were subcloned into mammalian
expression vectors (one for the light chiain and one for the heavy chain) under the
control of the MPSV promoter and upstream of a synthetic polyA site, each
vector carrying an BBV 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 medium 5 to 7 days post-
transfection, and purifying the secreted antibodies by Protein A affinity
chromatography, folowed by cation exchange chromatography and a final size



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.
WO 2447044802 were then resuspended in the appropriate mediuB{-ToERRARI4/083896
subsequent procedures. [0231] The effector to target ratio used for the
ADCC assays was 25:1 and 10:1gfor PBMC and NI, cells, respectively.
The effector cells were prepared in AIM-V medium at the appropriate
concentration in order to add 50 | per well of round bottom 96 well plates.

exbargsh eaﬂmwgﬁwm@ yRBheMAcEIR A8 HerR AN e

DMEM containing 10% FCS. Target cells were washed in PBS, counted

andihgdies KpaHaEE G IMAR 26 ordVhnnisrspen Rivsrbaier kooaad/Bedoon
ch@sﬁaépzmmegiwﬁ{@\é@uﬁé@f&mieéW@@Q&Jbﬁgﬂ&a@hﬁ@%aﬁ%ﬁt% 50

| to the pre-plated target cells and allowed to bind to the targets for 10

humenitsd Fp0R9dTHEHE WeRectsr B e o dansdeanientnt Brsa ety

exipreabiated dolofshRipsial w&i%a@mﬁie%?wagﬁﬁaﬁfep&@t OLaXY
CO2. Killing of target cells was WO 2005/044859 PCT/IB2004/003896

VBB Kdegei By e astren st Braat e e Wi RIFs g rRisememaFiddesEe

cx&ﬁ%i@ﬁ@@&@fj, LedlsHsig BIB? Yy t&lﬁﬁ&‘iﬁy&%ﬁ%ﬁﬁoﬁl @%@%&ﬁ@q above.
Diagnostics, Rotkreuz, SWltzerIe%\écCI? After the 4-hour incubation the

GlyeReRApsrEcaamtagisd eronidiicd ro6 fadatedandssmbed ehavelfavas

thérapsfereddomaaudtansraent fat betom-S6.welkplatend9qd eQlok:
substrate buffer from the kit were adde Eer well. The Vmax values of the

TeBBIGPHEAR BRI detraheatihy KIeEadS af dogrrineddrcdtveast

10 min using SOFTmax PRO software (Molecular Devices, Sunnyvale,
OCA94O 9,.%SA). Spontaneous LDH release was measured from wells
%%?ﬁ%ﬁf‘gﬁ‘ S ARr}Et and effector cells but no antibodies. Maximal
: release was determined from wells containing only target cells and 1%
[0225]  Trito®keeowcipokeriage: ohgpedifierantibodiemedidtéabkilling was
BRI ASPIONE: [ SRINMR - SR):400 here is he ey of
E:\/max at anspec %Oa?ntl %83%%%%&%%%3@%%5@ the fn@iﬁ%ﬁmk& the
- U.Spdritarodd Telegsd ahth e Busl thdumeaf26fiviorak toftheydriaxinmial was
in EEL%?écffo??e%Q'em %,dependent cytotoxicity assay [02321 Target cells

were coun %%lgsl ed with PBS, resuspended in AIM-V (Invitrogen) at 1

million cells per ml. 50 1 cells were plated per well in a flat bottom 96 well

saRiiE RHRAL G HART WEARRIGREred in AIM-V and added in

{0226} The enzymatic digests containing the released oligosaccharides were
mcubated for a further 3 h at voom temperature afier 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 steel target plate, and mixed on the
pi'ate with 1 pl of sDHB matrix. sDHB matrix was prepared by dissolving 2 mg
of 2,5-dihydroxybenzoic acid plus 0.1 mg of S-methoxysalicylic acid in 1 ml of
ethanol/10 mM aqueous sodium chloride 1:1 (v/v). The sarhpies were air dried,
0.2 pl ethanol was applied, and the samples were finally allowgd to re-crystallize

under arr.



Fe22T]

50 | to the cells. Antibodies were allowed 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 | to the wells.
Rabbit complement (Cedarlane Laboratories) was prepared as described
by the manufacturer, diluted 3-fold with AIM-V and added in 50 | to the
wells. As a control, complement sources were heated for 30 min at 56C
before addition to the assay. Thé‘assay plates were incubated for 2h at
37C. Killing of cells was determined by measuring LDH release. Briefly,
the plates were centrifuged at 300 x g for 3 min. 50 | supernatant per well
were transferred to a new 96 well plate and 50 | of the assay reagent from
the Cytotoxicity Kit (Roche) were added. A kinetic measurement with the
MAEIDSApeader determined the Vmax corresponding with %DH
concentration in the supematant. Maxima; release was determined by
incupating the cells-in presence of 1% Tr tion IL-1 O . Whole blood B-cell
derjzgiﬁ%éﬂs%y?%—_%‘gé] Riormal BZCEII e8I St SRIRTiHB e Biso da5¥ Hhe
Wasght-CB2e BhitibGiies wase Caniediontas Tiesoribed it Example-above.
e tosi [ The apoptosic patency of the antibodies was
mvkggég?y\éﬁ%y%%%ﬁé%% ?ﬁleaoé’r% éggff At % \FRFEART&RY cBrEREMs in
calipsaperrrraniigessbinaing) wvithithe: targeteelis(atatargehetll: of the

ionCORGENtation of 5. 10. cellsiml) overnight (16-24 h). Samples were
stained with AnaV-FITC rasrillé) %r?)éryié;& SO KLY AE Y SREC TR
triplicates. [0235] Detection spe formed'bi% owcytome

_@tm@@m%ﬁpearameof apoptotic markers like annexin % and
phosphatidy serine. Negative Comm' (no apoptosis induced) does not

contain. any antibody, but only phosphate buffet---d saline. Positive
controf fHER el ApoRtTsis f EBHBFE bamidrotiotari e the stronged for

bindipoptosisdnduceCamptathecis(CRE) Results and Discyssion [023al
Comparson of the binding to human CD20 antigen of anti 0%1137 variants

VOB BIS B ST B ElEy CORsise et e Chinfieity Bifidightiehair,

i abbmd~ ., as described:.' in Example | above) or with the humanized B-iyl

Bi L}iigalgt ghain | IE§\c/lp&fain(g the parental; c_himgric antibody gtlB-in (described

crzdn Farinie” above) Shows that il antibbdiedhave 4 SimiaPESSD value,
Gt the B-SEIl construct binds witt'i a lower 2ntenSltit%stoichiOmetrt’

Silas the variants B- '--,and
Human NIT celis were isolated from freshlv isolated peripheral blood

mononuciear cells (PBMC) applyving 2 negative selection snrching for CDie-
and CDr5é-posifive cells (MACS svstam, Milteny! Biotec Gmib®, Bereisch
Gladbach/Germany). The purity determined by CD356 expression was betwesn
88-95 Ye. Freskly isolated NE. cells wers incubated in PRS withour catcium and
magnesium jons {3 x 10° célls/‘ml) for 20 minutes at 37°C 1o remove NE cell-

associated 1gG. Cells were incubated at 10° cells/mi at different concentrations of
ant:-CD20 autibody (0, (.1,0.3, 1, 3, 15 wg/ml) in PBS, (1% BSA. Afier several
washes antibody binding was detected by incub ating with 1:200 FITC-conjugated
Flab’ ), goatanti-humen Flab”)2 specific 1 g {Jackson ImmunoReasearch, West
Grove, PA/USA) and  anti-buman CD56.P% (BD  Biasciences,
Allschwil/Switzeriand). The anti-Fo gammalIIA 3GE Flab™)2 fraements { Ancsll

S — '; Witk ) = S . - . . - o s
Baypor:, MN/USA) were added 2t a copcentration of 10 neml 1o compste

Oding oI anuoody gryeovanamts {3 pg/ml). The fluorsscenes intensi refermine

fr the 1 antihody varante wree Asl med The TS E i
e the bound anbivoay varmants was determined 1o C5d-pesitive calis (T



,EEI3 (t"igur L! I, v-~. ~"IL Can. b diSti guished ffOiL. B- ;_i andp_I-C j by

' rtially human CDR' and ODES legions (r;aba deL ni % ' t2on , as
wo %/%%é a%gt%le Jda' irl poitmorbbism at position 28 (ILaba numbpﬁﬁgle%ﬁﬂg’”%
indicates that 'eithe Dosicio 22. the complete CDF'_'~, and/.O-. fie
complete vl.).t" are importan rc a ig9C'V'. c_ 1=In ,t1C7 . WO
2005/044859 PCT/IB2004/003896 -90 (0237] The comparison of the
B-I-HA, B-HHI, and the chimeric chB-lyl parental antibody showed

Falisgareiphamybislingisctiily AmsbeBt Hb & coasiist, andcakeut Ralkof
the indinﬁ%in ensity /stoichiometry of the B-HHI compared to B- Iyl (Figure

RS TR e BHPRRRRASAY the B -t e Sitjhan BauetrioR veotor
Og%ﬁeg)@rffﬁm@g\éﬁﬁﬁs_t_ Ya@ﬂl Tive k;df%mxt%a:ﬁa&mﬁﬁ%/tﬁlwaq‘f&iﬁ?mﬁmﬁmd
ifferences, position abat numbering; Kabat position 71 corresponds
"i{smpfc?fﬁ%?f‘ﬁz BiGEe g\l@ﬁ%ﬁﬁ%ﬁé’@%ﬁé&%ﬁ&‘éﬂ%@fﬁmﬂed
weliffeserseasingdicating Flg OLiative ApORaNEeton ARRGANIIRANG: (OR8]
When comparing the antjgen binding data of Figures 9 to 13, the BHH2-
PO B RPECSHABI RV A HAE SHOVI b b HB B G
tengagtherdiffaraniinsmanizadantiindy. valirais tefiad e MRG0
tonﬁgf Sﬁrfacéa of %um%?eﬁells.. The differences between B-HH2, on one
B SR ERERE SHGTR5413P2 6h the other hand are located in the FRI
and FR2 regions only, with all three CDRs being identical (compare, e.g.,
ID NOs: 32, 56, and 60, which are not numbered according to
abat Bt whose Kabat numbering can be readily determined by one of

ordinary skill). B-HL8 and B-HL1 | have their FRI and FR2 sequences
[0230] derivet Yrons teelpiuprid Alved3rcaesuciirersts tABMME MptetauBsdidHdfector

cHMaWORkIs brman Viide %@%ﬁq‘d&% drip ?S%‘?ﬁ%%%ﬁ%gﬁc Wi

the single mutation Glul GIn (position 1 is the 'same in

Loy AR Ltha baiieHsiag ausibetindheystanfassedn thersetiusnce
THHNG) » it GinBEIRGs tieARRoRGIHESIdUS i the By B2 cansituet,

This means that GluiGin exchar}}%e does not alter binding affinity nor

birrshigs FHeteinE difrdréntds Bafnewr epipipiandBiHILE ety and

1faregwaTikesidygs. 10fwhish onaiohmare. il infuencethe %ﬂﬂﬁ%f}nm
inding behavior of this antibody. [0239] The B-HL4 construct is derived

b
af @q@gﬁ%@%@tﬁm gThe 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 AIM-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 AIM-V at 0.3 million per ml in order to add 30'000
celis i 100 pl per microwell. Antibodies were diluted in AIM-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 plate was incubated for 4 hours at
37°C in a humified atmoshpere containing 5% CO,. Killing of target cells was



the FRI of the B-HH2 with that of the human germ line sequence Viii 45.

Thi struct shows greatly diminished antigen binding capagi '
oz %\ﬁﬁg%gifferent amino acids at only three positions within F%ﬁ?%gﬂiﬁﬁ’&%%
residues are located at positions 2, 14, and 30 (Kabat numbering). Of
these, position 30 could be an infggential position, since it is part of the
Chothia definition of CDRI. Overall analysis of all the binding curves from
Figures 9 to 13 indicates that the following humanized B-lyl heavy chain

| ' MLAIBRA4 Y6l b BrR044R03896
as%%%gg%r%%%%%%?%@g%%%& N35 (end Sﬁ%;)m; CDR1), full Ka%bat

cetip Ry (Itkabat COTRENR FEar Feib A€ RS Ve Jla 8RR a R WA 4in
sthis Saser R SARDRAF SRIAcEERMR: tReNDe: 30 R4 283804 §30

also contribute to a lesser extent. In addition, Kabat CDR3 and all
1@andricperesiit dscanecanboretht s BrBYeR Bingirghwo Hariewtrhitshs

troduced i : ; 0.whi
oG S g LG4 DAR gt Lokt s OBt e dldtana
wiB. dhd Thathexmestfibtertlvartactivay terieieize B-ylavEfidhb reader

H2-KV 1 (even mare pote the-riginal chB-lyl an e

o R A B st e e O S ARl e et

S@theralethamosd, IZBiah Spaervativdsl Bitag) et warsesbirentiells
increased apoptosis ares.B:HL -HL17. .

S G G S e SR S RS

demrtation, 8867 wElbsitionsifianddg (iedvat srlinbedngycamtontactthe

i Vari ' - i h:
P%%%ﬁ%‘éﬁt?gé'ﬁéy&?%lﬂ é&ﬁﬂ%ﬁaﬁé&%ﬁﬂﬁg @Mﬂ@&&%@a@%ﬁ%@&ﬁf at

ce additionat non-human sequences. [02401 Importa

SRidpERies BRIfEMumanized B-Iflcamitsodgiatenhutat is spgppac pptibody
anti- 20 _anti f] i : ie, ]

R e S e T Y S S i v A R S

mearGA0nany Sihnificammee siEeghce 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, J.P., Blood 99(9):3256-3262

ORI e erpinlycinducen xsignifisantly less resistance to non-ionic
detergent extraction of CD20 than the C2B8 antibody does (another

o o CORINEA et seniers g ey
(Tanviliogisthab huridipizedl 1B 19T aid A6t Hadlamesignifiednerco e m&at
bo o%aé%d\ﬂlgﬁl}sﬂgfetl%%%g}g 8{@@19{3%9}6%9@&@@ G mediaied Mas1 in
50 pl to the cells. Antibodies were allowed to bind to the cells for 10 minutes at
room temperature. Human seram 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 pl to the wells, As & control, complement
sources were heated for 30 min at 56°C before addition fo 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 pl supernatant per well were transferved to a new 96 well plate and 50 pl
of the assay reagent from the Cytotoxicity Kit (Roche) were added. A kinetic

measurement with the BLISA reader determined the Vmax corresponding with



activity than the anti-CD20 antibody C2B8 (chimeric 1gGI with identical
sequence to rituximab). Another important property of the humanized B-lyl
antibody was that it was very potent in the homoty iic aggregation assay.
In this assay CD20-positive human cells, Daudi cells, were incubated in
cell culture medium for up to 24 hours at 37C in a 5%C02 atmosphere in
a mammalian cell incubator as described in detail in (Deans reference),
with the antibody at a concentr&tion of 1 microgram per ml and in parallel
at a concentration of 5 -92- micrograms per ml. As a comparison, control,
parallel incubation of the cells were done under identical conditions but
LDisimgthetent:CD2Mhantibedy: G2B 3¢ At: differasisime-paiptsingluding 8
incours and 24 hours of incubatjon, the cells were inspected visually using
“a microscope. ¥ WAS OAd thiaf the Kihanized B-lyl antibody led to
strong hornotypic aggregation, with aggregates being significantly larger
wihat those.indyced by addition of the C2B8 control antibody. In addition,
Ahd- ConsistsHt with the atibody being anti-CD20 type It, it induced higher
levels of apoptosis when CD20-positive human cells were incubated with
(0233} the Ineimahized! BLiyl sitibbuy hretdtive &0 a toortrot ONde ridentical wes
caronditions;using. the €2B8 chimeric 19GI antibody with identical sequence
to rituximab. [02411 Glycoéngineered variants of the humanized
antibodies were produced by co-expression of GnTllIglycosyltransferase,
Apdegetheriwith the antibody genes, in mammalian cells. This led to an
- " increase inthe fraction of non-fucosylated oligosaccharides attached to

62343 the ,Ex:prcgé%i]on of the antibodies, including bisected non-fucosylated
- oligoSACEIRMILSP A Tas Hedh FeRGibed FWe 200 4p 65546 iRigares

antibdd19): ITheglycaengineered antbodies:had significantly higher levels of
tavngrl in 1o Qumgn c ammaRlli ?r{ege,ptqrs (Figure 20) and Alﬁép activity as
el (Figure16) “FelAtvE 5 RR For: gy coergiHearatsntisody and relative

Sarfolthev£2B-8antibadyFheshymanizad, B-y antibody was alsg 8{,_%,
y (Figure

. .patent at inducing human B-cell depletion in a whole blood assa
& T HHER the control C2138 antibody. This was true both for the

[0235]  norchiyeaengineereeBdlykaniibedyandfor, thealycogngineared version
a0 Igtfoi,t.ﬂTher,gJ_}_/coemr‘]%lig%(-%err_ed,, antibody was_approximately 1000-fold more
PoPStent AR the T 2B Tontr T AmECP2E antiEody AT aeplensgBLcalls in
apophesiwhoieditoth assay oS comnaizen is Imnariantbathafor the .
sapl0R-gh 1%Q:ecr{l%inee,regl, and for thte ﬁ%ib{goengine_ere,d humanized forms ofB-
W1 aRtibody BaealEE TERGWET B PRy S THATTBRbI el FeteReptor-

apoptosts mducer Campiothecin (CPT).

Resulte and Discussion

0236] Companson of the binding to human CD20 antigen of antibody variants
B-HEHI, B-EFHZ, B-HH3, either complexed with fhe chimeric B-lvl Light chain
(mVL, as describedin Example 1 above) or with the humanized B-iy1 light chain
{LV1), and the parental, chimeric antibody ohB-ty] {described in Rxample |
avove) shows that all antibodies heve e similar BC50 value, but the D-ITH1
construct vinds with a lower intensity/stoichiometry fhan the variants B-FE2 and
B-HES (Figere 1T} B-EHEH can be distinguished from B-HE? and B-IH3 Dy 153
partialiyv homan CDRI and CDEREZ ragions (Flabat defntton), as well as the
4ka/lir polvmorphtsm af position 28 (Tlabat numbering). This indicares that
either posinon 28, the compiete CDRL, and/or fne complete TR are importan:

N
LGS RO IV ant oin ieraon g



dependent activities, such as ADCC, plus complement mediated lysis,
plus induction of apoptosis, that both forms of B-lyl were significantly
WO 00:@rgpetent -than-C2138, although both forms of B-lyl hav% Jiqﬁgﬂ}
lower complement mediated lysis activity. The ADCC, Fc Ej b%?AMS%
receptor-dependent cell killing activities and apoptosis induction were
present in this superior activity efthe humanized B- lyl antibody variants.
Furthermore, in the apoptosis assay, both the WO 2005/044859
PCT/IB2004/003896 -93 glycoengineered and non-glycoengineered
[0237]  formBhetthiptyiped e GHRAD.1 Btidoly ane thpeinérivthRHe1 parental
Fe-engineered variants. with incteased binding .affinity. to Fcgaunpa
o S G QLB ThOTE T s toBIe Wadon GG and
abowg e Etigibeeted uasasityatidwiloaltvadants Beiig sighificastlyornore
potent t e contral antipody C2B8. The exact mechanism for
191 G RE A O b a HcHch GF GRS Fieeo
acchytbypérdhanibriiD dernidb aeias isheohipawnmand casomitaphpinding to
..other molecyles surface of. CD20-positive cells, such as F¢c gamma
i BB RO LA T TS AR Rl (PR
positipoMApY TRlp MphEirals) hathet-ED2ecasibadies afiipe Bithathirye
. _.been engineered in thejr Fc region.for increased binding affinity to Fc
indig 2 1 B RENGS KGNS R with an associated

[0238]  incrédsaninoADEtiadivitytiwer eistiiirablettooifBigeecstpang aphplREiE2-even
[ e nan-Ec- j red,.and homotypic aggregation,... .
L T B o M S R R e
amboglihwidfe thehtargetz€D20iboditive tellstesiad edfbuncdphlibdeos decess
surfSeE coammaRlly posiive ealssnpre, Aficulihan p Bloo Stchy .
ocations are, for example, lymph no e 1N those Iocatxllons,ri e Induction
HL8Rapdpldsid oy the ethtir@BDRDarakitody itdbl E&A beldiBeiaifongony ,
-.efficac i-CD20 anti apy | both for th
i T O 60,
whighryhoniasmher 8l estiwidiogic fuiphdoytivleakEatribnunt dongven be

rea&fi%?&é%gﬂﬁﬂfea%‘?Wﬂ%ﬁi@%ﬁﬁ?ﬁ&ﬁ%@%‘ﬁlﬁﬁiﬁ@f&(}éiﬁf?*eﬁ’ﬁ{'i‘pus

via a B- cell depletion approach. The increased binding affinity to

andhgyammerns sied visigherDOtpfhethlpheasizeliciFes dmpiraarstt §pe |
aRHEGR20 a0 hody ot plsa Re A et MRodaRRtbute foR-such i

therapies. Finally, the reduced or negligible complement mediated lysis

the singhygiating (el Flrpobzo bisthosey: indludikghwimanbeea s
the BESBHRGE BV BLARLSSALASOAE the sequence listing), with Gin 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-HLA4 construct is derivéd from the B-HH?2 antibody by replacing
the FR1 of the B-HH?2 with that of the human germ line sequence VI{1_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 CDRI.
Overall analysis of aI_l- the binding curves from Figures 9 to 13 indicates that the

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



important higher complement activation by anti-CD20 antibodies has been
correlated with increased, undesirable side-effects 94 CLAIMS 1. An

wo 260gingesed Type Il anti-CD20 antigen binding molecule hav};}gri

[0240}

reased
AIDCC as a result of said engineering without substantial loss (@‘ggﬁﬁ{ﬁ%%
induce apoptosis of target cells, wherein said antigen binding molecule
comprises a complementarity det¢rmining region (CDR) of the marine
B-Lyl antibody selected from.the group consisting of. the heavy chain
CDRI of SEQ ID NO:15, SEQ ID NO:16, or SEQ ED NO:17; the heavy
imphréint CORAGHS BTN OI25(SE X DD 2B 1o SaOREN @37, and the

T LA DI o ST 190 Al I xR

canph SEQeDaNG 20 A2hivaiasliged Birmingrnalecstecofislaia, dimiersin
said antigen hindin le omprises a heavy chain variable region
s R B e M e e g en
for N@H8, HnBEQ 1D MU Fnhedns chaini ORRZ RIS QI BulN&:284 SER 1D
Q;26,.0r 27 h chaj R3 of SEQ ID NO:2S. 3.
Cha%&%r?ﬁ%%ﬁ%% mlgN%% ggyﬁ%‘f \%ﬁimﬂ;% c%?ﬁﬁﬁsi aiHgHPR RN
apopéwiith(Bi pegierl 4comprisRig, tihe Broyt ightehaineRR HeRR3zand GRPR3
K EQ ID NO: 18, SEQ.ED NO:19, and SEQ ID NO:20,
v B b RS QP 8 At W e
poteritihen birdingodpledhle bagubeenidngicdareditohavs, aTrPgreassdn the
t iSec complex oli harides. 5. The antigen bindin
B i L G bred G s
apoptigineered-flhial b DdBErEatedTiie amol BT figabe-tesigHesofcsThe
iggn-bindi | of claim 1, wherejn said.antigen bindin
and?h%%g?lgh n%r%%%%ﬁ%ﬁssoﬁgt{g rb%?%gp fg‘é‘t%l pér?ggg é’ﬂEBW%CMn

48 ((rahablerdgionss equentrcsBleeteny drovathengrBE-EoSSINg of SEQ 1D
o NG A0 AL 5 Wodo! S 1 WA S M RO HASED 1
NO: 48 SRM MPREHES oS EONDINGZEE ESEQaDibi@ 5d: BEQIIR 95pe
b RO eh SEO NG bb: B0 SNOID. S SENT NG99 7
103 ?Héaé’r@na@@bﬁﬁ@mg?rﬁ%tulét Shkdioncaivineteinisaid aptigbimbinging
CDR0M lélgumm\%@&@ﬁaémwieﬁ{xra%@%gg&%m?{éﬂﬁg Srighghan

variable region sequence of SEQ ED NO-.76.
the surface of C820+ human cells, using the assay described for this purposes in
P.olyak, M.J. and Deans, I.P., Blood 99(9):3256-3262 (2002). It certainly mduced
significantly less resistance to non-ionic detergent extraction of CD20 than the
CZB8 antibody does (another anti-CD20 antibody with identical sequence 1o
rituximab,(See U.S. Pat. Pub. No. 2003 0003097 to Reff). As expected of a type
II 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 C2BS (chimeric IgGl with identical
sequence to rituximab). Another important property of the humanized B-lyl
antibody was that it was very potent in the homoty;gic aggregation 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%C02 atmosphere in a mammalian cell

incubator as described in detail in (Deans reference), with the antibody at a

concentration of 1 microgram per ml and in parallel at a concentration of 5



[0241]

8. The antigen binding molecule of claim 1, wherein said antigen binding
molecule is a humarnzed antigen binding molecule comprising a
polypeptide comprising: a a heavy chain CDR:1 sequence selected from
the group consisting of. SEQ ID NO:15, SEQ ID NO:16, and SEQ ID
NO:17; b. a heavy chain CDR2 sequence selected from the group
consisting of: SEQ ID NO:25, SE%ID NO:26, and SEQ ID NO:27; and c.
the heavy chain CDR3 of SEQ ITNOM. 9. The .antigen binding molecule
of claim 1, wherein said antigen binding molecule is a humanized antigen
_binding molecule comprising a polypeptide comprising: the light chain
TIEEPETHGT RE D RO R GR: CHA 0&@%@%‘3@@%%‘%5&}%&%%
welghb AR RRR 0L SERHR N L0540 Hhemantiaen bintisgmolegule of

_claim 1, wherein said antigen binding molecule comprises a first isolated
dEERP SRIBUBIRPRSIHE BETRERRT T Géﬁ&ﬁ@?éa%ﬁﬂé@&umééﬂ%@q
insHeNQ 42 ndiseconddsriaied polyRepidel camnrisingng:Hatdichainy
variable region sequence of SEQ ID NO: 76. 11. The antigen bjndin
antibofbelad B r Ry HPeraRRE - A% 83 Uh g EhASAaHT T MAAR Y an
larF& ragion-withmedified sligosacehaddemd 20hhelantigea pindiadition,
molecule of claim 11, wherein at least 20% of the oligosaccharides in the

anfeopsgibor dhithpoRpRptidRe e asdcted) Rommtosidtsn BEheaoTHe
of apigesshindingmoteculs atclaimdtawherein etleasid0%edal hen the
oligosaccharides_in the Fc region are nonfucosylated. 14. A host cell
huragRead g at REdeg e AGETA AR RPRRE DU 2 SO SR RS ARG ™8
theB{AT49-NnAesly Igivnosamintans iasasr A 1d-aatully o afmaunt
sufficient to engineer the Fc region of a polypeptide produced by said
host%@lﬁ%%?ﬁrs&iaaﬁa%ggf?bﬁeﬂ%g’%ﬁagsﬁﬁ&f%%%iﬁvgemisaﬁ?&. 8¥any
co-@kplaimsbot O IBLT hehest eelk of slajr ddhwheraithsaidiantigemainding
molecule produced by said host cell exhipits increased Fc receptar
Ry saie o A BARSEe g T R bt ARy to
oliglaimchbrddrereirisaddd- thecte pigiots FoyR HiAivedeptandidiibékestell

nolalm L4, wherein said aptiaen binding molectle praduoed by i post

exhi SCfor function as a resu engineering. 18.
(Fighehost cell Dhelginvdshowhereinsaie irer@adedeeifactot fungtiaridsels

increased.direct signalin ucing,apoptosis. 1 Thaefﬁq ell.of claim
iR s e b e
well (Figure 16}, relative to the non-glycoengineered antibody and relative to the
C2B8 antibody. The humanized B-iyl anfibody was also more potent at mducing
human B-cell depietion in 2 whole blood assay (Figure 16) than the conirel CZBS

antibody. This was true both for the non-glycoengineered B-1y1 antibody and for

the glycoengineered version of it. The glycoengineered antibody was

approximately 1000-fold more potent than the C2BE control anti-CD20 antibody

in depleting B-cells in the whole blood assay. This comparison is important both

for the non-glycoengineered and forithe glycoengineered humanized forms of B-

iyl antibody, because it showed that in assays that combined Fe receptor-

- dependent activities, such as ADCC, plus complement mediated ltysis, plus

induction of apoptosis, that both forms of B-lyl were significantly more potent
" than C2B8, although both forms of B-iyl have dramatically lower complement
mediated lysis activity. The ADCC, Fe receptor-dependent cell killing activities

and apoptosis induciion were present in this superior activity of the humanized B-

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



encoding a polyp=tide according to any of claims 6-10, and wherein said
nucleic acid comprises a sequence encoding a region equivalent to the

wo 2hskRg9i0 of a human immunoglobulin. 20. An isolated poly ide
comprising a sequence that encodes the heavy chain variabr%e%qr%%tlz(gq(ﬁ%}f) 3896

claim 6, wherein said polynucleotide comprises a sequence having at
least 80% identity to a sequence-88tected from the group consisting of.
SEQ ID NO:29, SEQ ID NO:31, SEQ ID NO:33, SEQ I1.3 NO:35, SEQ ID
NO:37, SEQ ID NO:39, SEQ ID NO:41, SEQ ID NO:43, SEQ ID NO:45,
ZISEENDINGd 7aSEIRENC40 s BEQEID M5 bf SEE N 53HSERID
2h, | O, ID NO:59, SEQ .ID 97 NQO:61, SEQ ID |
oA Lo B N0l 58 IOy e Rl e ine
afjaify 1o Peeaheprrigenioksdiitiecafveclainv2@oiine ie apspickspalyhutlieotide
rses a1 -selected from the group consisting. of: SEQ ID
e R Ak n B R SO R ey,
PEEO IBND39SEDING Y (2SEQ NG #3, ISEQIBMINOUESRE 413
A7 S : NO;51, SEQ 1D NQ:53, SEQ ID_NO;55,
B LT Rt et T Rtk Ses
CR®) 68tBEGHEONGIEHSEQ ¢ouNG8enEnddsEEG DHONG1ec2 s Phehe
ide of clai , i id_polynuclepotide compyises a, .
e B R R v
IMRAEERPTERITthe I roap thormdietingupiSEQDIND: 0T SEQADNOB2)
a2 ; 36 SE O; EQ ID NO:40, SEQ ID
é [@t%g ng’g@e%ﬁ &%%@d”gt%&%_%% h?)cf\e[ﬁ ’

'NO:42, SEQ'ID NO:44, SEQ ID NO:46, SE
bingpy | B INGEE 20 SE@ADOINOIBESISES) IneN0IES, ISEQIDRRDE 38 SEG 1

25001601 SERAR MQ&%@E&%%N@@%&%&'B {050 IBNRES
SEQ ID NO:70, and SEQ ID NO:72, wherein said polypepti a8
evephagheative i i disoenaipesetiond hesoAriselted iy deleptigeis

inGQEBHisINGA Seaence thatencadss the lighkchainvadable, ﬁﬁﬂé‘%@ oL
claim 7, wherein said polynucleotide comprises the sequence having at

taggels{-BeYsnerifitity 16l S Een DNyl JtTverp olgprisl dotidee aohalalR:3,
pdﬂi'ﬁ@%ﬁﬂ@:i&aig ﬂ@'ﬁ@&lﬁﬁﬁﬁ@ ehaanp Bﬁﬁi’i?&@ﬂ %M@Jf?& a?g’,' f&p Cxample,

; polynucleotide of claim 23, wherein saldmnucleotgde comprises a
y%@%%?ﬁ%‘t%fh@%&%‘@?‘&“ﬁo@ﬁéﬁﬂ&@ﬁ 98 iy 4Bl e GERE: of
BB Y RMDAB buhaeein Krigo pobmReRtder asAANSHNGELYE,AMA%AGH
._substitutions. 26, An expression vector comprising the polynucleotide of
mzxwmaﬂ% %ﬁ% %@ﬁér_ ment of haematological malignancies such as non-
Hodgkins lymphomas and B-cell chronic lymphocytic leukaemia, and for the
treatment of autoimmune diseases such as rhenmatoid arthritis and lupus viaa B
cell depletion approach. The increased binding affinity to FegammaRIT and
higher ADCC of the humanized, Fc-engineered type Il anti-CD20 antibody can
also be a very important atiribute for such therapies. Fmally, the reduced or
negligible complement mediated lysis activity of this type I anti-CD20
antibodies, including humanized and Fc-engineered variants, can also be
mportant higher complement activation by anti-CD20 antibodies has been

correlated with increased, undesirable side-effects



98 2 7. Use of the antigen binding molecule of any one of claims 1-10 for
the manufacture of a medicament to treat a disorder treatable by B-cell

- depletion. 28. Use of the antigen binding molecule according to claim 27,

wherein said disorder is a haematological malignancy or an autoimmune
disease. 29. Use of the antigen binding molecule according to claim 28,
wherein said haematological malignancy is B-cell lymphoma,
non-Hodgkin's lymphoma, or B-cell chronic lymphocytic leukaemia. 30.
-Use of the antigen binding molecule aceéarding to claim 28, wherein said
autoimmune disease is rheumatoid arthritis or lupus. 31. A humanized
Type Il anti-CD20 antigen binding molecule comprising a heavy chain
variable region comprising the B-Lyl heavy chain CDR1 of SEQ ID NO:

CLAIM35 SEQID NO:16, or SEQ ID NO:17; heavy chain CDR2 of SEQ ID

1.

142

0,25 NQ@:257 1D NO:-" and heavy.chain CDR3 aof
A Lo i e S SRl oo s
W_@&@@@Mﬁ@ﬁmm_m@m Iimnwlap_mlm_sis of target
JAIRINRIA Q%tgﬂé@g%ﬁ%ﬁi?%ﬁ‘éfé%ﬂ@%%ﬁ%&%@&%@éﬁeﬁﬁk@?g%%mmg
Ttical . The antigen

IgG’I antibody with an identical sequence to rituximab. 3

* TBfFRANG-Mbletiifecarrnm B L. Hardhe Saresatigehommntin @il csaigsting of: the

HAMPHSAS ahravy-aha rniablesesien eBMRISIBY NS BrLib BV CoRIMcayy
CDR1, CDR2, and CDR3 represented by SEQ ID NO:16, SEQ ID NO:26,
hh SDB T ERED Mo R, TB3VPRES oFISER B 2 icrad e Gpavy chain

ChRm Sishay e Neapw HsineR: ishtcar vaiae yeoen somRiisnodie, cpr2

e NS SR STk pLtoaty 96784 Tho anigen

. binding molecule of claim 31, wherein said antibody comprises the heavy
- Thaimvgea biedegiomsietadte @ frofpithe lgredpreonsistin gmfgSE Qid Bidd08@ilecule

AL BRI B

SBRGIDN{0I50 58 GUDNRNDS 2r SHEEY | NGB 47 :SE@v Dk SEPBE QI SEQ 1D

R iy yos f g avviiion
5 Vo0, SER D RO J0. o S8 By NG5 S5 The Sathan

~_binding mole ule of claim 31, wherein said antigen binding molecule - -
KB G R Ry BB RSB ES BBk g varisbie region
- comprising the B-Lyl light chain CDR1, CDR2, and CDR3 tepresented by SEQ ID

NO:18, SEQ ID NO:19, and SEQ ID NO:20, respectively.

The antigen binding mélecule of claim I, wherein said antigen binding molecule has been

engineered to have an increase in the amount of bisected complex oligosaccharides.

. The antigen mnémg molecule of claim 1, wherein said antigen binding molecule has been

- engineered o have a decrease in the amount of fucose residues.

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

-comprises an isolated polypeptide comprising 2 heavy chain variable region seguence

selected from the group comsisting of: SEQ ID NO:3¢; SEQ ID NQ:32; SEQ ID NO:34;

'SEQ ID NO:36; SEQ ID NO:38; SEQ ID NO:40; SEQ ID NO:42; SEQ 1D NO:44; SEQ

ID NO:4g6; SEQ ID NO:48; SEQ ID NO:50; SEQ ID NO:52; SEQ ID NO:54; SEQ ID



10.

11

36. The antigen binding molecule of claim 33, wherein said antigen
binding molecule comprises the ICV1 light chain variable region of SEQ

» ED NO:76. 37. The antigen binding molecule of claim 31, wherein said

antigen binding molecule comprises a first isolated polypeptide
comprising a heavy .chain variable region sequence of SEQ ID NO:40
and a second isolated polypeptide comprising a light chain variable
region sequence of SEQ ID NO:76. .82An isolated.polynucleotide
comprising a sequence that encodes the heavy chain variable region of
claim 34, wherein said polynucleotide comprises a sequence having at
least 80% identity to a sequence selected from the group consisting of:

Mo ST N, ST o B Ro s, S N, SEQ I
ReGGSRODNSER SEND KO BBeniEBOBNGED ID NO:53, SEQ ID
NO:55, SEQ ID NO:57, SEQ ID N0:59, SEQ ID NO:61,. SEQ ID NO:63,

HRQHANO GRdRE QNP1 Sl B, NPER:ANehRELH PN Qirfiftn 39molecule

The polynucleqgtide of claim 38, wherein said polynucleotide comprises a

RS THAG GOPRIGHER ridSsf, S50 YEFRR: 29Eisr @pence of
30,38 @ 1D NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:39,
SEQ ID NO:4i, SEQ ID NO:43, SEQ 100 ED NO:45, SEQ ID NO: 47 SEQ

Q; EQ ID 51 S IDN SEQ ED NO:55,.S
T e St ROk 2t s Shehieihid AR g molecue is o
NoBizSEQiIED ez x@cﬂ@x&m@rﬁ%@ﬁﬂs@mmﬂm@mﬂhe

polynucleotide of claim 38, wherein said polynucleotide comprises a

sequepgehathencotes aipkReniie Raviash 3n-am %&ﬁﬁﬁﬁ%"ﬁ“@ QID

selected from the group consisting of SEQ ID NO:30; SEQ ID NO:32;
SEQ IBR M Sg@d%“ 6:38; SEQ ED N0:40; SEQ ID

MN0:42; SE@E%@M@:&E%@M&@@&QH@&@&% EékrED 05805 1D
SEQ D.NO:5 ED NQ:56; SEQ ED NO:58; SEQ ID
NO: 65‘% ‘%:9@ %%6“@5%% WNS=G #839N0:66; SEQ ID NO:68;
SEQ Be NvOrinid SEEEIEEBCZIE)M(emn said polypeptide has
conservative amino acid substitutions. 41. An isolated polynucleotide

t t |
B ?g&gv Al aegiencedhat encodes the light chain var ge%n& Qﬁ%leuule is

said polynucleotide comprises the sequence ing at

W/&%ﬁﬁt@m@@m@qaomm% HolpPivBrssgecom aising the light
dvhereiisaigrelynusleatde ceppisesREQERNG 204 N819, and the Tight

polynucleotide_of claim 41 wherein said polynucleotlde comprises a
(S $rAEQ ID NO: 20,

The antigen binding molecule of claim 1, wherein said antigen binding molecule
comprises 2 first isolated polypeptide comprising 2 heavy chain variable region seguence
of SEQ ID NO: 40 and 2 second isolated polypeptide comprising a light chaim variable
region sequence of SEQ ID NO: 76. |

The antigen binding molecule of any of claims 1-10, said antigen‘binding molecule

having an Fc region with modified oligosaccharides.

The antigen binding molecule of ciaim 11, wherein at least 20% of the oligosaccharides
in the Fc region of said polypeptide are bisscied, nonfucosylated.



13.

14,

15,

ié.

7.

18.

19,

24.

encodes a polypeptide having the amino acid sequence of SEQ ID NO:76,
wherein said polypeptide has conservative amino acid substitutions. 44.

< An expression vector comprising the polynucleotide of any one of claims

38-43. 45. A host cell comprising the expression vector of claim 44. 46.

Use of the antigen binding molecule of;agny one of claims 31-37 for the .

manufacture of a medicament to treat a disorder treatable by B-cell

depletion. 47. Use of the antigen binding molecule according to claim 46,

wherein said disorder is a haematological malignancy or an autoimmune

disease. 101 48. Use of the antigen binding molecule according to claim

46, wherein said haematological malignancy is B-cell ymphoma,
on-Hodgkin s lymphoma, or. B-gell chronic lymphocytic leukaemia. 49. ;

TReeeER e B BETH FHcENe acBOHIg B BRI % Soreniasspychacids

iaubeiFmmegion diseasdiisodiiienatoid arthritis or lupus. 50. The antigen _

binding molecule of any of claim 31-37, wherein said antigen binding

I ' - Qn. 51. T. ti bindj .
P g DG LS Ga L IO NS o

aFRpbRIBEPREE YIRETERTeTN Bh- RECOSate choligmentt fsafiiiuenattactrginger the Fo
é?ign Q!Y%%%%Sﬁ%@ Bossgien. 2. Theantigen binding @é?&eggi%%%de is the

claim 50. wherein said antigen binding molecule has an increase

PLHEEBRBAHE Seieruior AEL 5 5iated Bifbsaccharides attached to said

glycoengineered Fc region. 53. The antigen binding molecule of claim 50,
Thkéreincstiowitiger bindiagin et deigas wighiicantelighesdesaloofsaid hogt
binding to human FcgammaRTTT. receptors relative o tgﬁe_ L
cﬁg]n-giyé%eiﬁgmeggeﬁgn | o%y.%&%%%ﬁﬁ‘%%%?? GG AR E PR m

50, wherein said antigen binding molecule has significantly higher levels

fohpid sl epeprHipedaaiaino fhavhensiniseddmyiaptotiisaRtiH]A S5cettor.

method for producing in a host cell an anti-CD20 antigen binding molecule
Thaviiog: asll o spgien wikhmesifiam cignsacshandes ARGLENHFESIBINY said host
have.increased effector function, said method comprising: a. culturing a
B TS TATESTa 1S A P AT RAETSH Rl SRACBERFRREBding
polypeptide having B(1,4)-N-acetylglueosaminyltransferase ill activity
Tisdeast salind a2l 7, wherein said increased effector function is increased direct

signaling inducing apopiosis.

The host cell of claim 14, further comprising at least one transfected polynucleotide
encoding a polypeptide according to any-of claims 6-10, and wherein said nucleic acid
comprises 2 sequence encoding a region éguivalent to the Fc region of 2 human

imnmunoglobulin.

An isolated polymucleotide comprising 2 sequence that encodes the heavy chain variable
region of claim 6, wherein said polynucleotide comprises 2 sequence having at least 80%
identity 1o 2 sequence selected from the group consisting of SEQ ID N(O:29, SEQ ID
NO:31, SEQ ID NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID N(:39, SEQ I

- NO41, SEQ ID N(O:43, SEQ ID NO435, SEQ ID N(O:47, SEQ ID NO4$, SEQ ID.

NO:51, SEQ ID NO:53, SEQ ID NO:55, SEQ ID NO:57, SEQ ID NO:59, SEQ ID



a2

23,

24,

26. -

which permit the production of said antigen binding molecule, and which
permit the modification of the oligosaccharides present on the Fc region
of said antigen binding molecule; and b. isolating said antibody; wherein
said antibody is a fusion protein that includes a polypeptide having a
variable region sequence selected from the group consisting of SEQ ID
NO:30, SEQ ID NO:32, SEQ ID 14Q;34, SEQ ID N0:36, SEQ ID NO:38,
SEQ ID 140:40, SEQ ID N0:42, SEQ D 140:44, SEQ ID NO0:46, SEQ :ID
NO:48, SEQ ID NO:50, SEQ ID 140:52, SEQ ED NO0:54, SEQ ED NO:56,
SEQ ID NO:58, SEQ ID N0:60, SEQ ID N0:62, SEQ ID NO0:64, SEQ ID
NO0:66, SEQ ID NO 68, SEQ ID N0:70, SEQ ED NO0:72, and SEQ ID

IJE)I’%KG%'?%(@CCO ng sggcg?r?%&é&%%ere salﬁgo%ﬁ‘msacc e E?EQ}D

Niaveé.reduced fucosylation as compared to non-modified
oligosaccharides. 57. A method according to claim 55, wherein said

TabtigeR-hisdinginateciigrredused by said hosheelbhasan.ing ;s@s%eai sequence

proportion of bisected, nonfucos H#ylated oii osaccharldes in the Fcre

SEP LA B S BRSBTS ELN R S SR BN i ERBID NO:32,

- sagfigengivlngmpiecuie-of awmme sfockainsdy 18 arelaimss ?1@7}&!?(@ SEQ

R IGERC el spcsmalle arien 8. A0 PRI ATAND MBRRAS:. sk
N@ﬁﬁp&m@nm Neoai'n BERlDiseter, KEd arigen Wedinmmeteeslesng
N o e s P SR B IoK 1736 SEQUENGE

LISTING <110> GlycArt Biotechnology AG Umana, Pablo Bruenker,
ThersyauusoisoisiRue e mdertirseiid MopseriertEK kempmises ersgmuence that

e&;@&ég Epé@é QE\QI% peing:iolecy L%%ﬁ’gﬂbel noeased e Re g?&i& bonsisting

Blndln%D and Effector Function
of: SEQ NO 0, SEQ ID NO:32, SEQ ID NO:34, SEQ ID NO:36, SEQ ID NO:38,

SEQ ID NO:40, SEQ ID NOH42, SEQ ID NO44, SEQ 1D NO:46, SEQ ID NO:48, SEQ
ID NO:50, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:5€, 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 I
NO70, and SEQ ID NO72Z, wherein said polypeptide has conservative amino acid

substitutions.

An isolated polynucleotide comprising a sequence that encodes the light chain variable
region of claim 7, wherein said polynucleotide comprises the sequence having at least
80% 1dentry 1o SEQ ID NO:75.

The polynucleotide of claim 23, wherein said polynucleotide comprises SEQ ID NO:75.

The polynucleotide of claim 23, whersin said polynucleotide comprises a sequence that
encodes a polypeptide having the amino acid sequence of SEQ ID NQO:76, wherein said
polypeptide has conservative amino acid substitutions.

An expression vector comprising the polvmnclieotide of any one of claims 20-25.



28.

29,

30.

31,

33.

<130> 1975,.029PCO1 <160> 78 <170> Patentln version 3.3 <210> 1
<211> 112 <212> PRT <213> Mus sp. <400> 1 Gly Pro Glu Leu Val Lys

- Pro Gly Ala Ser Val Lys lle Ser Cys Lys 151015 Ala Ser Gly Tyr Ala

Phe Ser Tyr Ser Trp Met Ann Trq Val Lys Leu 20 25 30 Arg Pro Gly Gin
Gly Lou Glu Trp lle Gly Arg lle Phe Pro Gly Asp 35 40 45 Gly Asp Thr
Asp Tyr Asn Gly Lys Phe Lys Gly Lysébga Thr Leu Thr 50 55 60 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 85 90
95 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

acgtgaac fggtgaagcc t cctca gtgaagattf cctgcaaagc ttctggctac 60
s é%fs?&&ggsg@%%ﬁﬁ 003888 238 git GdRegG apanufacture of &
edictyggiganentg dggedetopatags GiGigalitgeplstfdratiggacgga titttcctgg
agatggggat actgactaca atgggaaatt caagggcaag 180 gccacactga
iedpacAa-Alaalanant AGAGECIAC I0SARGICAC Gagecigace 240 (elggaact ;.
ctgcggtcta tttatgtgca agaaatgtct ttgatggttactggttagtt 300
haematological mahgnancy or an autoimmune disease.

Use of the antigen binding molecule according 1o claim 28, wherein said haematological
malignancy is. B-cell lvmphoma, non-Hodgkin's iymphomsa, or B-cell chronic
lymphocytic lenkaemia.

Use of the antigen binding molecule according to claim 28, wherein said autoimmume

disease 1s Thenmetoid arthritis or lupus.

A bumanized Type T anti-CD20 antigen binding molecule comprising a beavy chain
variable region comprising the B-Ly! heavy chain CDRI of SEQ ID NC:13, SBQ D
NO:116, or SEQ ID NO:17; heavy chain CDR2 of SEQ ID NO:25, SEQ ID NO:26, or
SEQ ID NO:27; and heavy chain CDR3 of SEQ ID NC:28, wherein said antigen binding
molecule induces higher levels of apoptosis when incubated with CDZG-pasiﬁv.é human
cells relative 10 2 conwol under identical conditions using the CZBS chimeric 1gGl

zntibody with an identical sequence to rituximab.

The antigen binding molecule of claim 31, wherein said antigen binding molecule
comprises z heavy chain variable region comprising the B-Lyl heavy chain CDRI,
CDRZ, and CDR3 represented by SEQ ID NO:16, SEQ ID NO:26, and SEQ ID NQO:28,

respectively.

The antigen binding molecule of claim 31, further comprising 2 Hght chain variable
region comprising the B-Ly! light chain CDR1, CDR2, and CDR3 represented by SEQ
ID NO:18, SEQ ID NO:19, and SEQ ID NO:20, respectively.



34.

V)
h

3e6.

(V3]
~1

39,

tactggggcc aagggactct ggtcactgtc tctgca 336 <210> 3 <211> 103 <212>
PRT <213> Mus sp. <400> 3 Asn Pro Val Thr Leu Gly Thr Ser Ala Ser

- lle Ser Cys Arg Ser Ser 1510 15 Lys Ser Leu Leu His Ser Asn Gly lle

Thr Tyr Leu Tyr Trp Tyr Leu 20 25 30 Gin Lys Pro Gly Gin Ser Pro GIn
Leu Leu lle Tyr GIn Met Ser Asn 35 40 45 Leu Val Ser Gly Val Pro Asp
Arg Phe Ser Ser Ser Gly Ser Gly Thr 8355 60 Asp Phe Thr Leu Arg lle
Ser Arg Val Glu Ala Glu Asp Val G1y Val 65 70 75 80 Tyr Tyr Cys Ala
Gin Asn Leu Glu Lea Pro Tyr Thr Phe Gly Gly Gly 8590 95 Thr Lys Leu
Giu lle Lys Arg 100 <210> 4 <211> 309 <212> DNA <213> Mus sp.
<400> 4 aatccagtca ctcttggaac atcagcttcc atctcctgca ggtctagtaa

e B s R e
caiageabicl BigggttayghireigaditcaoacigagaaleneeagBglan NO:3¢; SEQ ID
R N R B R g e godes 8052Q
4265 0O NQIG> SBQ ID NO:46; SBQ ID NO:48; SEQ ID NO:5¢; SEQ ID
NO:52; SEQ ID NO:54; SEQ ID NO:56; SEQ ID-NO:58; SBQ ID NO:60; SEQ ID
NO:62; SBEQ ID NO:64; SEQ ID NO:66; SBQ ID NO:68; SEQ ID NC:70; and SEQ ID

NOT7ZL

The antigen binding molecnle of claim 31, wherein said antigen binding molecule

comprises the heavy chain variable region of SEQ ID NO:40.

The antiger binding molecule of claim 33, wherein said antigen binding molecule
comprises the KV1 light chain variabie region of SEQ ID NO.76.

The antigen binding molecule of claim 31, wherein said antigen binding molecule
comprises 2 first isolated polypeptide comprising a heavy chain variable region ssgquence
of SEQ ID NO:40 znd 2 second isolated polypeptide comprising a Light chain variable
Tegion sequence of SEQ ID NC:76.

An isolated polynucieotide comprising 2 sequence that encodes the heavy chain variable
region of claim 34, wherein said poiynucieo‘aidé comprisss z sequence having at least
80% idéntiry 1o 2 sequence selected from the group consisting of: SEQ ID N(O:29, SEQ
D NQ:31, SEQ ID NO:33, SEQ ID NO:33, SEQ ID NO:37, SBQ ID NC:39, SEQ ID
NO:41, SEQ ID NO%B, SEQ ID NO45, SEQ ID NO:47, SBQ 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
NC:61, SEQ ID NO:63, SEQ ID NO:65, SEQ ID NO:67, SEQ ID NO:69, and SEQ ID
NO:71L.

The polynucieotide of claim 38, wherein said polynucleotide comprises & ésquence
selected from the group consisting of SEQ ID NO:29, SEQ ID NQ:31, SEQ ID NO:33,
SEQ ID NO:35, SEQ ID N(O:37, SEQ ID NO:39, SEQ ID NO:41, SEQ ID NO:43, SEQ



40.

41,

42,

45,

46,

47,

<211> 15 <212> DNA <213> Mus sp. <400> 5 tactcttgga tgaac 15
<210> 6 <211> 18 <212> DNA <213> Mus sp. <400> 6 ggctacgcat .

- tcagttac 18 <210> 7 <211> 30 <212> DNA <213> Mus sp. <400> 7

ggctacgcat tcagttactc ttggatgaac 30 <210> 8 <211> 48 <212> DNA
<213> Mus sp. <400> 8 aggtctagta ?%@gtctcctacatagtaat 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

ID NO45, SEQ ID NC:47, SEQ ID NO:49, SBQ ID NO:51, SBQ ID NO:53, SEQ ID
NO:55, SBQ ID NO:57, SEQ ID NO:59, SBQ ID NO:61, SEQ ID NO:i63, SEQ ID
NO:63, SEQ ID NG:67, SEQ ID NO:69, and SEQ ID NO:71. |

The polynucieotide of claim 38, wherein said polynucieotide comprises 2 sequence that
encodes a polypeptide having an amino acid sequence selected from the group consisting
of SEQ ID NO:3¢; SEQ ID NO:32; SEQ ID N(:34; SEQ ID NQ:36; SEQ ID NQ:38;
SEQ ID NO:40; SEQ ID NO:42; SEQ ID NO44; SEQ ID NO46; SEQ ID NO:48; SEQ
ID NO:50; SEQ ID NO:52; SEQ ID NO:54; SEQ ID NQO:56; SEQ ID NO:58; SEQ ID
NO:60; SEQ ID NO:62; SBEQ ID NO64; SEQ ID NO:66; SEQ ID NO:68; SEQ ID
NQ:70; and SEQ ID NO:72, wherein said peiypeptide has comservative amino acid
substitations.

An isolated polynucleotide comprising 2 segquence that encodes the light chain variable
region of claim 36, wherein said polynucleotide comprises the sequence having at least

80% 1dentity to SEQ ID NG:75.
The polynucleotide of claim 41, wherem said polynuclestide comprises SEQ ID NO75.

The polymucieotide of claim 41, wherein said polynucieoiide comprises 2 sequence that
encodes a polypeptide having the amino acid seguence of SEQ ID NO:76, wherein said

polypeptide has conservanve amino acid substitutions.
An expréssion vector comprising the polynucleotide of any one of claims 38-43,

A host cell comprising the expression vector of claim 44,

"Use of the antigen binding molecule of any one of claims 31-37 for the manufacrure of &

medicament to treat a disorder treatable by B-cell depletion.

Use of the antigen binding molecule according to claim 46, wherein said disorder is 2

hasmatological malignancy or an autoimmune disease.



48,

49,

50.

32,

53,

L
L

‘gctcaaaatc tagaacttce gtacacg 27 <210> 11 <211> 1407 WO
2005/044859 PCT/1B2004/003890 4/36 <212> DNA <213> Attificial

- Sequence <220> <223> Mouse-human chimeric cDNA <400> 11

atgggttgga gcctcatctt gctcttectt gtcgetgttg ctacgegtgt cctgtccgag 60
gtcaagctgc agcagtctgg acctgaactg gtgaagcctg gggcectcagt gaagatttcc 120
tgcaaagctt ctggctacgc attcagttac tcttggatga actgggtgaa actgaggect 180

* ggacagggtc ttgagtggat tggacggatt tttcjc?g}gag atggggatac tgactacaat 240

gggaaattca agggcaaggc cacactgact gctgacaaat cctccaacac agcctacatg
300 caactcacca gcctgacctc tgtggactct gecggtctatt tatgtgcaag aaatgtcttt 360
gatggttact ggttagttta ctggggccaa gggactctgg tcactgtctc tgcagctagc 420 :
: tC. C cteca geaccic t caé .
it e A
maliggener c ®abeagitgramiiasacovmec iy cchmgtamtcagyaBic8D0 chronic
HAGkeeeiqe 953961Qat gaccgtgecc teccagcagct tgggcaccea gacctacate 660
tgcaacgtga atcacaagcc cagcaacacc aaggtggaca agaaagcaga gcccaaatct

20 acaaaacicacacatg cccaccgtgc ccagcacctg aactectggg . _
ookt BT GO TN A A G LN SR ggamamine
dieeigoiygie848iacaigenip griggiggacgt gagccacgaa gaccctgagg _
tcaagttcaa ctggtacgtg 900 gacggcgtgg aggtgcataa tgccaagaca

- ﬁ@%&g&g%&%&f@%?&&&ﬁ@%@%?c&gﬁ%&a%ﬁgfigt%é 9GE! antigen binding

caccgtcctg caccaggact ggctgaatgg caaggagtac 20 aagtgcaagg
TolssalscTaFcet oab s YaEReaRyFagaa®aecat ctccaaagec 1080

aaagggcagc cccgagaacc acaggtgtac accctgeccc catcccggga tgagetgace

M@g%&%ﬁm@a&ﬁiﬂ%@%mt%ﬁﬁﬁmm molecale has an
_catcgecgt agtgggaga gcaatgggca gecggagaac aactacaaga, _
e f‘cct‘é% &g 9%12%“3 %@%ﬁ%&a&étcﬁ SHAHGKRg RisBeEgtgly  said

cheangageatedBoeafieag 1320 gggaccgtct tctcatgctc cgtgatgcat
gaggctctgc acaaccacta cacgcagaag 1380 agcctctccc tgtctccggg taaatga

'ﬂfé%tigen binding molecule of claim 30, wherein said antigen binding molecule has an

increase in the fraction of bisected, non-fucosylated oligosaccharides attached 10 said

glycoengineered Fe region.

The antigen binding molecule of claim 50, wherein said antigen binding molecule has
significantly higher levels of binding to human FegammaRIIl receptors relative to the

noe-ghycoengineersd antibody.

The 'antigen binding molecuie of claim 50, whereirn said antigen binding molecule has
significantly higher levels of ADCC. activity relative ‘to the non-glycoenginesrad
antibody.

A method for producing in 2 host cell an anti-CD20 antigen binding molecule having an
Fc region with modified oligosaccharides and engineered 1o have increased effector

functior, said method comprising:

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

polypeptide having B( 1,4}-N-acetylglucosaminyitransferase III activity under conditions



56.

58.

59,

60.

<210> 12 <211> 720 <212> DNA <213> Attificial Sequence WO
2005/044859 PCT/02004/003896 5/36 <220> <223> Mouse-human

- chimeric cDNA <400> 12 atggattttc aggtgcagat tatcagcttc ctgctaatca

gtgcttcagt cataatgtcc 60 agaggagaca ttgtgctcac ccaaactaca aatccagtca
ctcttggaac atcagcttcc 120 atctcctgca ggtctagtaa gagtctccta catagtaatg
gcatcactta tttgtattgg 180 tatctgcaga.agccaggcca gtctectecag ctectgattt
atcagatgtc caaccttgtc 240 tcaggagté agacaggtt cagtagcagt gggtcaggaa
ctgatttcac actgagaatc 300 agcagagtgg aggctgagga tgtgggtgtt tattactgtg
ctcaaaatct agaacttccg 360 tacacgttcg gaggggggac caagctggaa
ataaaacgta cggtggctgc accatctgtc 420 ttcatcttcc cgccatctga tgagcagttg

S s e S

Feerentandhedie ROyt avtgen binding
M@@gcpaaagcagac tacgagaaac acaaagtcta cgcctgcgaa 660
gtcacccatc agggcctgag ctcgeecgtc acaaagagct tcaacagggg agagtgttag
720 <210> 13 <211> 438 <212> PRT <213> Artificial Sequence <220>

<223>1?\ﬂousg FEeER cohl}ﬁerlc polypeptide <400> 13 Met Gly Trp Ser

Leu lle Leu Leu Phe Leu Val Ala Val Ala Thr Arg 1510 15 Val Leu Ser
volersal s b @in G st eGP Ghatiaolvids| y pPOIRERE Brangly variable
AR PSENRELY SHERE TS h¥SRIRSEG Y AR A% RE0  No:22,
SEQ ID NQO:34, SEQ ID NO:36, SEQ ID NO:38, SEQ ID NO:40, SEQ ID NO:4Z, 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 NO62, SBQ  ID
NO:64, SEQ ID NO:66, SEQ ID NO:68, SEQ ID NO:70, SEQ ID NO:72, and SEQ ID

NQC:76, and a region eguivalent to the Fe region of an immumnoglobulin.

A method according to claim 535, wherein said modified oligosaccharides have reduced

fucosylanon as compared to non-modified cligosaccharides.

A method according to claim 535, wherein said sntigen binding molecule produced by said
host cell has an mcreased proportion of bisected, nonfucosylated oligosaccharides in the

Fe region of said polypeptide.

A pharmaceutical composition csmpriéing the antigen binding molecule of any one of

claims 1-10 or claims 31-37 and a pharmaceutically acceptabie carrier.

An antigen binding molecule according 1o any one of claims 1-10 or claims 31-37 for use

as a2 medicament to treat a B cell disorder,

The antigen binding molecule or antigen binding molecule of claim 59, wherein said

disorder is 2 B cell lymphoma.



Ser Tyr Ser Trp Met Asn Trp Val Lys Leu Prg Pro Gly GIn Gly Lein 50 55
60 Glu Trp lle Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn 65

Gly Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp_Lys Ser S
wo JRf58, :

<110>

<120

«130>
160>
<17C>
<210>
<211
«212>
<233>

<400>

er
95 WO 2005/044859 PGT/IB2004/003896 6/36 Thf Al fi0%8%¢
Met Gin Leu Thr Ser Leu Thr Ser Val Asp Ser Ala Val 100 105 110 Tyr
Leu Cys Ala Arg Asn Val BheuaAspeGly Synirp Leu Val Tyr Trp 115 120
125 Gly Gan Gay Thr Leu Val Thr Val Ser Ala Ala Ser Thr Lys Gly Pro
£30-$35 EADSEPAAAPBRe™Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
@gﬂgﬁﬂgjc@g 155 160 Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
BﬁQ&@!uPd&y@l. Thr 165 170 175 Val Say Trp Asn Ser Gly Ala Leu Thr
BesGinAfal HisThr Phe Pro 180 185 190 Ala Val Leu Gan Ser Ser Gly
MeesTyr:SeFkEer8et Ser Val Val Thr 195 200 205 Val Pro Ser Ser Ser
E&TEETH TR &S hr Tyr lle Cys Asn Val Asn 210 215 220 His Lys Pro
261 A0 ThrbysVabAspdys LysiAR,GlU RrosLys %@E%&%Q%@@é&gm
eysiAsp, Lysdl Re HistbBar Gys-PredPro Cys Pro Ala Pro Glu Lau Leu 245
250 255 Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
E&YS 280285 270 Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
gl Ser 275280 285 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
Asp Gly Val Glu 290 295 300

PatentIn version 3.3

1

il2
PRT
Mus sp.

i3

Gly Pro Glu Leu Val Iyys Pro Gly Ala Ser Val Liys Ile Ser Cys Lys

1

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 Iile Gly Arg Ile Phe Pro Gly Asp

35 40 45

Gly Asp Thr Asp Tyr Asn Gly Lys Phe Lys Gly Lys Ala Thr Leu Thr

50

55 60

Ala Asp Lys Ser Ser aAsn Thr Ala Tyr Met Gln Leu Thr Ser Leu Thr

€5

790 75 80

Ser val Asp Ser Ala Val Tyr Leu Cys Ala Arg Asn Val Phe Asp Gly

85 20 95

Tyr Trp Leu Val Tyr Trp Gly Gin Gly Thy Leu Val Thr Val Ser Ala

<210>
<21il>
<212>
<213>

<400>

100 105 116
2
336
DNA
Mus sp.

2

ggacctgaac tggtgasgec tggggcctea gtgaagabtt cotgecaaagoe ttetggetac &0



Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gan Tyr Asn Ser Thr 305
310 315 320 Tyr Arg Val Val Ser Val Lou Thr Val Leu His Gan Asp Trp
Lou Asn 325 330 335 WO 2005/044859 PCT/182004/003896 7/36 Gly

WO bys/GdusTyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Prge848>360043896
350 lle Glu Lys Thr lle Ser Lys Alartsys Gly Gin Pro Arg Glu Pro Gin 355
360 365 Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin

- VaL 370 37i:5 380 Ser Leu Thr Cys Lau Val Lys Gly Phe Tyr Pro Ser Asp
SR Ala VAT 388305565 H0 SGRi T peHT S & ARSI G Pré@igasn 129

attggab§8al e byechREd R 408 410.41o- Fra. ValLeu Asp %%gégpcﬂg Ser 140
Phe Phe Len Tyr Ser Lys Leu Thr 420 425 430 Val Asp Lys Ser Arg Trp

gecacagif G GlyIRSAA ak PHe-SerCysSerVala 4850440448 Metttis6lu Alazac

tctgtgLeg H!:sEAsn l€|C|§ T)értlhg Gin Lys Ser Leu Ser Leu 450 455 460 Ser Pro
Bly Lys 468° <705 T4 €593 250 UASS PRYL1TS AiteraSEhuenc®

tactggs§d20>sdZax-Meuge-human chimeric polypeptide <400> 14 Met Asp Phg .

Gin Val GIn lle lle Ser Phe Leu Len lle Ser Ala Ser 1510 15 Val lle Met
N SEer Arg Gly Asp lle Val Leu Thr GIn Thr Thr Asn Pro

<210
«<Z21l> 103
212> PRT

«<213> Mus sp.
<400> 3

Asn Pro Val Thr Leu Gly Thr Ser Ala Ser Ile Ser Cys Arg Ser Ser
1 5 i0 15

Lys Ser Leu Leu His Ser Asn Gly Ile Thr Tyr Leu Tyr Trp Tyr Leu
20 25 30

Gln Lys Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Gln Met Ser Asn
35 40 45

Leu Val Ser Gly Val Pro Asp Arg Phe Ser Ser Ser Gly Ser Gly Thr
50 55 60

Asp Phe Thr Leu Arg Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val
65 70 TE 80

Tyr Tyr Cys Ala Gln Asn Leu Glu Leu Pro Tyr Thr Phe @ly Gly dly
8% 50 95

Thy Lys Leu Glu Ile Lys Arg
100

<2310> 4
<211= 309
<212> DNA
<213» Mus sp.

<400> 2

aatccagtea ctottggaac atcagetter atctectgen ggtctagtaa gagtctocta €0
catagtaatg geatcactta tttgtattgg tatctgcaga agccaggcca gktctccteag 120
ttoctgattt atcagatghtce caaccttgte tcaggagtec cagacaggtt cagtagcagt 180

gggteaggaa ctgattbcac actgagaato agreagagtgy aggctgagga tgtgggtatt 240



20 25 30 Val Thr Leu Gly Thr Ser Ala Ser lle Ser Cys Arg Ser Ser Lys Ser
35 40 45 Len Leu His Ser Asn Gly lle Thr Tyr Leu Tyr Trp Tyr Leu Gin Lys
50 55 60 WO 2005/044859 PCT/IB2004/003896 8/36 Pro Gly GIn Ser
WO T eu Leu lle Tyr Gin Met Ser Asn Leu Val 6570 75 LR 0R41()03896
Val Pro Asp Arg Phe Ser Ser Ser éfy Ser Gly Thr Asp Phe 85 90 95 Thr.
tattacth€l ABURIELAG Yal Gl Alg Gl A Y2 Gl Vol Jyr Ty A00.A05 110,
ys Ala Gin Asn Leu Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys 115
ataaaacy@0 125 Leu Glu lle Lys Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Prxs
130 135 140 Pro Ser Asp Gin Gin Leu Lys Ser Gly Thr Ala Ser Val Val
<210 Cys Leu 145150 155 160 Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val
211> @in Trp Lys Val Asp 165 170 175 Asn Ala Leu GIn Ser Glv Asn Ser Gin
<212> @il Ser Val Thr Glu GIn Asp 180 185 190 Ser Lys Asp Ser Thr Tyr Ser
<213> IMpel 8pr Ser Thr Leu Thr Leu Ser Lys 195 200 205 Ala Asp Tyr Glu Lys
c200s His Lys Val Tyr Ala Cys Glu Val Thr His Gin 210 215 220 Gly Leu Ser
tactctt%gg @rioaélgl Thr Lys Ser Phe Asn Arg Gly Glu Cys 225 230 235 <210> ,,
211>5 <212> PRT <213> Mus sp. <400> 15

<210> 6
«211> 18
<212> DHA
<213> Mus sp.

<400> 6

ggctacgeat tcagttac 18
<210> 7

<211> 30

<212> DNA

<213> Mus sp.

<&00=> 7

ggctacgeat tcagttacte ttggatgaac 30
<210> 8

<211> 48

<212> DNA

<213> Mus sp.

<400> B

aggtctagts agagtctoct -acatagtaat ggeatcactt atttgtat 48
<210> 8

<21l> 21

<212> DNA
«<213> Mus sp.

<400> 9

cagatgtcca acctigtote a 21
<210> 10

<21l> 27

<212>= DNA

<213» Mus sp.

<4(0C> 10
gcteaaaate tagaacttce gtacacg 27
<210> 11

<21l> 144907



Tyr Ser Trp Met Asn 15 <210> 16 <211> 6 <212> PRT <213> Mus sp.

WO 2005/044859 PCT/1B2004/003896 9/36 <400> 16 Gly Tyr Ala Phe

Ser Tyr 15 <210> 17 <211> 10 <212> PRT <213> Mus sp. <400> 17
WO Bip/TamFla Phe Ser Tyr Ser Trp Met Asn 15 10 <210> 18pe2{iidda /003896
<212> PRT <213> Mus sp. <408568 Arg Ser Ser Lys Ser Leu Leu His
FSﬁ%r Asn Gly lle Thr Tyr Lou Tyr 1510 15 <210> 19 <211>7 <212>.

:éiz ﬁlﬁ%@t% Mus §p,. <400> 19 GIn Met Ser Asn Leu Val Ser 15 <210>
20<211>9
<220>
<223> Mouse~human chimeric oDNA
<400> 11
atgggttgga gecteatott goctettcett gtegeotgttg ctacgeogtgt cetgtecgay 60
gteaagetyge agoaghbetgy acctgaactyg gtgaagoctg gggectcagt gaagatttoc 120
tgcaaagett ctggetacge attcagttac tettggatgs actgggtgaa actgaggeot 180
ggacagggtc ttgagtggat tggacggatt tttoctggag atggggatac tgactacaat 240
gggaaattca agggcaaggc cacactgact gotgacaaat ccteccaacac agcetacatg 300
caacteacca goctgaccte tgtggactet geggtetatt tatgtgcaag aaatgtettt 360
gatggttact ggttagttta ctggggocaa gggactctyy tecactgtecte tgeagotage 420
accaagggec catcoggtett ccccecectggea coctectoea agageoaccote tggaggcaca 480D
geggoectgg getgectggt caaggactac tteococgaac cggtgacggt gtegtggaac 549
teaggegeoe tgaccagogy ogtgeacace theoceggoty tectacagte cteaggactce 600
tactoeetea geagogtgot gaccgtgcoo tocagoaget tgggeaccea gacctacato 660
tgcaacgtga atcacaagco cagcaacacc aaggtyggaca agasagcaga gcccaaakcok 720
tgtgacaaaa ctcacacaty cececaccgtge ccageaccty aactectagyg gggaccogtea 780
gteottoctet tcccoccaaa acccaaggac accctecatga tctoococggac coctgaggho 840
acatgegtygg tggtggacgt gagecacgaa gacectgagg tecaagttcaa ctggtacgtg 800
gacggégtgg aggtgocataa tgccaagaca sageogoggg sggagcagta caacagcacyg 260
taccgtgtgg tcagegtect caccgtecty caccaggact ggotgaatgg caaggagtac 1020
aagtgcaagg tctccaacaa agocotccoca goccecatecy agaaaaccat ctocaaageco 1080
aaagggoagce cecgagaacc acaggtgtac accctgecoc catoocaggga tgagotgace 1140
aagaacgagg tcagcotgac ctgectggte aaaggottet atcccageoga catcgoogtg 1200
gagtgggaga gcaatgggaa googgagaac aactacaags ccacgcoctoe cgtgctggac 1260
teegacgget cotbottect ctacagceaag ct.cavegtgy acaagagoag gtggcoagoag 1320
gggaacgtet tctcatgeto cgtgatgeat gaggcotctge acaaccacta cacgcagaag 1380
agccoteteoce tgtcteceggy taaatga 1407 .
<210> 12
<21ll> 720
<212> DNA
<213> Artificial Secguence



<212> PRT <213> Mus sp. <400> 20 Ala GIn Asn Leu Glu Leu Pro Tyr

Thr 15<210>21 <211>51 <212> DNA <213> Mus sp. <400> 21

cggattttic ctggagatgg ggatactgac tacaatggga aattcaaggg ¢ 51 <210> 22 |
0%/044859 PCT/IB2004/0Q3896 10/36 <211> 24 <P{XUBf /003896

<213> Mus sp. <400> 22 tttcctggag atggggatac tgac 24 <210> 23 <211>

WO 2

<220
<223>

<400> 12
atggatttte

agaggagaca
atctactgea
tatctgeaga
teaggagteoo
agcagagtgy
tacacgtteg
tteatecttece
ctgaataact
tegggtaact
agcagcacac
gtcacccatc
<210>
<Z21ii>

<212
<213 >

13
468
PRT

<220>
<223>
<40G0> L3
Met Gly Trp
1

Val Leu

Ala
35

Pro Gly

Ser Tyr Ser

50

Giu Trp Ile

65

Gly Lys Phe

Ser

aggtgcagat
ttgtgeteac
ggtctagtaa
agccaggoca
cagagcaggtt
aggctgagga
gaggggggac
cgocatotga
tetatcocag
cccaggagag
tgacgotgag

agggectgag

Mouse-human chimeric

Ser Leu

Glu
20

Val

Val

Ser

Met

Gly

Arg

Lye Gly

85

Ile

Lys

Lys

Asn

Ile

70

Liys

tatcageottc
ccaaactaca
gagtcteocta
gtctocteay
cagtagcagt
tgtgggtgtt
caagctggaa
tgagcagttyg
agaggccaaa
tgtcacagag
caaagoagac

ctogeoegtco

Artificial Sequence

Lieu Leu

Leu

Iie Ser

40

Trp Val

85

Phe

Ala

Phe

Gin Gln

25

Cys

Lys

Pro Gly

Thr Leu

ctgcetaatca
aatccagtes
catagtaatyg
ctoctgattt
gggtc&ggaa
tattactgtg
ataaaacgta
aaatchggaa
gtacagtgga
caggacagca
tacyagaaac

acaaagagelt

polypeptide

Leu Val

i0

Ser Gly

Lys Ala

Leu Arg

Asp Gly

75

Thr 2la

20

gtgectteagt
ctettggaac
gcatcactts
atcagatgtce
ctgattteac
ctoaaaatet
cggtggetgo
ctgoctotgt
aggtggataa
aggacagecac
acaaagtota

tcaacagggy

Ala val Ala

Glu Leu

30

Pro

Ser Gly

45

Tyr

Pro Gln

60

Gly

Asp Thr Asp

Agp Lys Ser

30 <212> DNA <213> Mus sp. <400> 23 cggatttttc ctggagatgg

goatactgae 30-<2102 24.5211> 30 <212> DNA <213> Mus sp. <400>

24 aatgtctttg atggttactg gttagtttac 30 <210> 25 <211> 17 <212> PRT

cataatgtoo
atecagettee
tttgtattgyg
caaccttgte
actgagaatc
agaacttceyg
accatctgtc
tgtgtgecctg
cgeoctbocas
ctacageocta
cgcctgegaa

agagtgttag

Thr
15

Arg
Val Lys
2la Fhe
Lew

Gly

Asn
80

Tyr

Ser Asn

95

60

120

1B0O

240

300

360

420

480

540

600

660

720



<213> Mus sp. <400> 25 Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr

Asn Gly Lys Phetys 151015 Gly <210> 26 <211>8 <212>PRT

<213> Mus sp. <400> 26 Phe Pro Gly Asp Gly Asp Thr Asp 15 <210>

WO 27543193 10 <212> PRT <213> Mus sp. <400> 27 Arg llefeherRronsilyssos

Asp Gly Asp Thr Asp 15 10 WO®805/044859 PCT/IB2004/003896

11/36 <210> 28 <211> 10 <212> PRT <213> Mus sp. <400> 28 Asn

Val Phe Asp Gly Tyr Trp Leu Val Tyr 1510 <210> 29 <211> 357 <212>
thr 21 DN w133 ATiliciahs2202 £223% Meuseshuman caimeric RNA

100 105 110

Tyr Leu Cys Ala Arg Agn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp
115 120 125

Gly Gln Giy 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 Lye 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 CGly Ala Leu Thr Ser Gly Val His Thr Phe Pro
180 i85 150

2la Val Leu Gln Ser Ser Gly Leu Tyy Ser Leu Ser Ser Val Val Thr
185 200 205

Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn
210 215 220

His Lys Pro Ser Zsn Thr Lys Val Rsp Lsys Lys Ala 8lu Pro Lys Ser
2285 230 235 240

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
245 250 255

Gly @Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 27¢

Met Tle Ser Arg Thr Pro Glu Val Thr Cys Val val Val Asp Val Ser
275 280 285

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tvyr Val hAep Gly val &lu
250 285 300

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
305 319 315 320

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
328 330 335



WO 20f5841¥5¢ ga tactgactac 180 gcacagaaat tccaaggaag agtcac:

Gly

ile @

Val

Ser

385

Glu

Pro

val

Metl

Ser
465

<210>
<21lLi>
<2%12>
<233

<400> 29 caggtgcaat tggtgcagtc tggcgctgaa gttaagaagc ctgggagttc
agtgaaggtc 60 tcctgcaagg cttccggata caccttcagce tattcttgga tgagcetgggt
gcggcaggcec 120 cctggacaag ggctcgagtg gatgggacgg atctttccc
2004/003896
accgccgaca aatccactag cacagcctdt 240 atggagctga gcagcctgag
atctgaggac acggccgtgt attactgtgc aagaaatgtc 300 tttgatggtt actggcttgt
Lystfé‘ﬁﬂg Cffgéggfél tggtcaccaletccica Bhy tlor3a 2%z 119
<212> <213> Artificial =220> <223> Mouse-aman chimeric
polypeptide <400> 30 GIn Val GIn Leu Val Gin Ser GIy Ala Glu Val Lys
sProGly Ser 151015 Ser Val L VaI Ser Cys Lys Ala Set Gly Tyr
ﬁ@%ﬁ%"sgﬁ'ﬁ%&% 3@' EI'rc;:":le/I §erﬁprp3 3\ éfn AlaPro Gly
In Gly Leu Glu Trp Net 35 40 45 Gly Arg lle Phe Pro Gly Asp Gly Asp
Thr Pap Tyr Ala GIn Lys Phe 50 55 60 WO 2005/044859
Tyr PGT/1BR084/008896:x1 2136/ Gih Gly Ary VAT Riie Fir Ald ASg Lys Ser
370Thr Ser Thr Ala Tyr*8% 70 75 80 Met Glu 18U Ser Ser Lou Arg Ser Glu
Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Val Phe Asp Gly Tyr

Leu TFRL @YV aklyrIrprGly &3in faly 400 265 120 Thy Low \lakThaVal Ser
Ser 115 <210=81 <211> 357 335 400

Thr Thr

415

FPro Glu Asn Asn Pro

410

Trp Glu Ser Asn Gly Gln
405

TYr Lys

Ser Phe Phe Leu Ser Leu Thr

425

val Leu Asp Ser Asp Gly

420

TyY Lys

430

Val P Ser Ser Val

445

Gln Gly Asn
440

Lys Ser Arg Trp Gln
435

hsp Cye

Glu Ala Leu His hsn Gln Ser Leu Ser Leu

455

His His Tyr Thr

450

Liys
460

Pro Gly Liye

14

239

PRT

Aartificial Sequence

220>

<223 >

<400

Mouse-human chimeric polypeptide

14

Iie Ser Phe Lieu Leu Ile Ser Ala Ser

Met Asp Phe
1

Val Ile Met Ser

20

Val Thr Leu
35

Leu Leu His
50

Ser

Gln val Gin Ile

5

Arg Gly Rsp

Gly Thr Ser Ala

Asn Gly Ile
55

10

Ile Val Leu
25

Ser Ile Ser
40

Thr Tyr Leu

Thx

Cys

Tyr

Gin

Arg

Trp
60

Thr

Ser
45

Tyx

Thr
30

Ser

Leu

15

Asn

Liys

Gin

Pro

Ser

Lys



<212> DNA <213> Artificial <220> <223> Mouse-human chimeric DNA
<400> 31 caggtgcaat tggtgcagtc tggcgctgaa gttaagaagce ctgggagttc
agtgaaggtc 60 tcctgcaagg cttccggata cgecttcage tattcttgga tgaactgggt

WO Hi8gtdat§cc 120 cctggacaag ggctcgagtg gatgggacgg atCtttcECg/iB2004/603896

Pro

65

S5er

Thr

Cysg

Leu

Ero

145

Leu

Asn

Ser

Ala

Gly
225

gcgatgggga tactgactac 180 aatgdy#faat tcaagggcag agtcacaatt
accgccgaca aatccactag cacagcctat 240 atggagctga gcagcctgag
atctgaggac acggccgtgt attactgtgc aagaaatgtc 300 tttgatggtt actggcttgt
a1 Hantgggac eaguesacea,iqgicascatiecten, 3p7: <R10%325211%,119
<212> PRT <2I3> Artificial <220> <228> Mouse-human chirggric
polypeptide <400> 32 Gin Val Gin Len Val Gin Ser Gly Ala Gin Val Lys
L ro Gly Ser_ 1510 15 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
Gl}f&l@% h%?e‘ﬁjf%r%%r%itfz%e §Os‘alrrp§@lretg,&é’nsﬁf) val A G’}éPAr%PPro Gly
Gin Gly Leu Glu Trp Met 35 40 45 Gly Arg lle Phe Pro G@/ Asp Gly Asp
Thr Asp Tyr Asn Gly Lys Phe WO 2005/044859 PCT/IB2004/003896
Ley 3% 505560 s Gy Aly VARTHEe Thr s Asp [y SerThy:Ser Thr
Ala Tyr°85 70 75 80 Met GIu*f&u Ser Ser Leu Arg SE°Glu Asp Thr Ala
Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val
nlalynArpalyiein @ly 100 405 240 Thr phe Gly Gly @iy Thr Lys

115 120 125

Glu Tle Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro
130 135 140

Ser Asp Giu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu
150 155 168

Asn Asn Phe Tyr Pro Arg ¢lu Ala Lys Val Gln Trp Lys Val Asp
1658 170 175

Ala Leu Gln Ser Gly Asn Ser Gln ¢lu Ser Val Thr Glu Sln Asp
180 185 190

Lys hsp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
198 200 208

Asp Tyr Glu Lys His Lys Val Tyr Rla Cys Glu val Thr His Gln
210 2156 220

Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
230 235

<210> 15
<21i> 5

<212> PRT
<213> Mus sp.

«<400> 15

Tyr Ser Trp Met Asn
1 5
<210> 18

<211> &

<212>» PRT

<213> Mus sp.



Thr Leu Val Thr Val Ser Ser 115 <210> 33 <211> 366 <212> DNA
<213> Artificial’<220> <223> Mouse-human chimeric DNA <400> 33
caggtgcaat tggtgcagtc tggcgctgaa gttaagaagc ctgggagttc agtgaaggtc 60
wo 2?@5%&63%9 cttccggata cgecttcagc tattcttgga tgaactgggt gegdlekjietddsepssos
cctggacaag ggctcgagtg gatgggacsaééatctttcccg gcgatgggga tactgactac 180
aatgggaaat tcaagggcag agtcacaatt accgccgaca aatccactag cacagcctat
<400> 240 atggagctga gcagcctgag atctgaggac acggcecgtgt atctgtgtge aagaaatgtc
300 tttgatggtt actggcttgt ttactggggc cagggaaccc tggtcaccgt ctcctcagcet 360
Qly TyTaftact8366°&2005> 34 <211> 119 <212> PRT <213> Artificial <220>
<223> Mouse-human chimeric 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
210> Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser 20 25 30 WO
<211> 2005/044859 PCT/1B2004/003896 14/36 Trp Met Asn Trp Val P_rg GIn
<212>  AR3 Pro Gly Gln Gly Leu Glu Trp Met 35 40 45 G1y Arg lle Phe Pro Gly
213> %f‘é% &‘iy Asp Thr Asp Tyr Asn Gly Lys Phe 50 55 60 Lys Gly Arg Val Thr
<400> He Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr

Gly Tyr ARla Phe Ser Tyr Ser Trp Met Asn

1 5] 10
«210> 18
«<211> 16

<212> PRT
<213> 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> 19
<21i= 7

<212> PRT
<213> Mus sp.

«<400> 18

Gln Met Ser Asn Leu Val Ser

1 5
<210> 20
<211l &

<212> PRT
<213> Mug sp.

<400> 20

~2Ala Gln &sn Leu Glu Leu Pro Tyr Thr

1 g
<210> 21

«211> 51

«212» DNA

<212> Mus gp.

<400> 21
cggattttic ctgoagatgg ggatactgac tacaatggga aattcaaggg o 51

<210= 22



65 70 75 80 Met Glu Leu Ser Ser Leu Arg Ser Gin Asp Thr Ala Val Tyr
Leu Cys 85 90 95 "Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp
Gly Gin Gly 100105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 35
WO 29051944857 <212> DNA <213> Artificial <220> <223> Mouge:RuRa0% /003896
chimeric DNA <400> 35 caggtgci4tiggtgcagte tggcgetgaa gttaagaage
.211- Ctggagcettc agtgaaggte 60 tectgcaagg teteccggata cgegttcagc tattcttgga
<212> G@ACtgggt gcggcaggee 120 cctggacaag ggctcgagtg gatgggacgg
<213> ateiitegeg gcgatgggga tactgactac 180 aatgggaaat tcaagggcag agtcacaatt
Loo accgccgaca aatccactag cacagcctat 240 atggagctga gcagcctgag
N ac ac cc gt attactgtgc aagaaatgtc 300 tttgatggtt actggcttgt
tttc“ﬁ%ﬁg 0 %% tc tggtcaccgt ctectca 357 <210> 36 <211> 119
<212> PRT <213> Artificial <220> <223> Mouse-human chimeric
<210> polypeptide <400> 36 GIn Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys
<211l> | 98 Pro Gly Ala 15 10 15 Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr
<2iz> A%gpPhe Ser Tyr Ser WO 2005/044859 PCT/1132004/003896 15/36 20 25

24

<213

"o p?l\/let Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
<400> 23
cggattttte ctggagatgy ggatactgac 30
«210> 24
<211i= 30

<212> DHA
«<213> Mus sp.

<400> 24

aabtgtettty atggttacty gttagtttac 30
<210 25

211> 47

<212> 'PRT
<213> Mus sp.

<400> 25

Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe Lys

L 5 10 15
Gly

<2L0> 26

<211l> 8

<212> PRT
<213> Mus sp.

<400> 26

Phe Pro Gly Asp Gly Asp Thr Asp

1 5
<210$ 27
«<21i= 10

<212> PBRT
<213> Mus sp.

<4 00> 27

Arg Tle Phe Pro Gly Asp Gly Asp Thr Asp
1 5 10



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 Asp-Lys Ser Thr Ser Thr

VV€)2<§§%

yﬁr 65 7075 80 Met Glu Leu Ser Ser Leu Arg Ser G|%¢§HB-EM
yr Cys 8590 95 Ala ArgAsn Val Phe Asp Gly Tyr
Tyr Trp Gly Gin Gly 100 105 110 Thr Len Val Thr Val Ser Ser 115

<210> 37 <211> 357 <212> DNA <213> Artificial <220> <223>
Mouse-human chimeric DNA <400> 37 caggtgcaat tggtgcagtc tggcgctgaa

<210>
<211l>
212>
<213>

ttgga tgagctgggt gcggcaggceg 120 cctggacaag ggctcgagtg

tcaagggcag agtcacaatt accgccgaca aatccactag cacagcectat 240

«<400>

Asn Valgggigg%t%ff%

tac

m Leu

@’giss%

gtfcagaagc ctgggagttc agtgaaggtc 60 tcctgcaaag cttccggata cgegttcagce
gatgggacgg atctttcccg gcgatgggga tactgactac 180 aatgggaaat

afggagctga gcagcctgag atctgaggac acggccgtgt attactgtgc aagaaatgtc 300
9 faﬂggaaccc tggtcaccgt ctcctca 357 <210>

<2133 Artificial <220> <223> Mouse-human
chimeric polypeptlde <400> 38 Gin Val Gin Leu Val Gin Ser Gly Ala Gin

<210>

<21ll> 357

«212> DN&

«213> Artificial

<220>

«223> Mouse-human chimeric DNA

<400> 289

caggtgcaat tggtgcagte tggegetgaa gttaagaage

tectgeaagg ctteeoggata caccttecage tattottgoa

cctggacaag ggcetegagtyg gatgggacgg atcttteoecyg

geacagaaal Tocaaggaag agtcecacaatt acecgeegaca

atggagetyga gcagcctgag atcetgaggac acggeocgtgt

tttgatggtt actggettgt ttactggogyge cagggaacco

<216> 30

<21i= 119

<212» PRET

<213> Artificial

<220>

<Z23» Mouse-human chimeric polypeptide

<400> 30

Gln Val Gln Leu Val Gln S8er Gly Ala Glu Vval

1 5 io

Ser Val Lys Val Ser Cys Lys Ala Sexr Gly Tyx

20 25

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Gln
35 40

dly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp

50

55

ctgggagttc

tgagetggat

gegatyggyga

aatccactag
attactgtge

tggtcaccgt

Lys Lys

Thr Phe
30

agtgaaggte
geggoagygec
tactgactac
cacagcctat
aagaaatgte

cteectca

Pro Gly Ser

15

Ser Tyr Ser

Gly Leu Glu Trp Met

45

Tyr Ala
60

Gln Lys FPhe

Val Lys Lys Pro Gly Ser 15 10 15 WO 2005/044859 PCT/IB2004/003896
29 :

60

120

180

240

300

357



16136 Per-Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Tyr Ser
20 25 30 Tip MetSer 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 Asn Gly
WO 2805/PH85%50 55 60 Lys Gly Arg Val Thr lle Thr Ala Asp Lys SPCTHEBe/duge6
Ala Tyr 6570 75 80 Met Glu Led®¥r 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
STH I P00 108 110 1 Four il iy VAl Sar SBr11
<210> 39 <2115 357 <212> DNA <21 > Artificial <220> <243>
Mouse-human chimeric DNA <400> 39 caggtgcaat tggtgcagtc tggcgctgaa
Met Glu ditaagaagectigggagito agigasggtet0 Mectgtaaygictieeggata cgectticage
tattcttgga féaattgggt gcagcaggeg 120 cctggacaag ggctcgagtg gatgggacgg
atctttcccg gcgatgggga tactgactac 180 aatgggaaat tcaagggcag agtcacaatt
ala Arg 8GHOGEOAGAAalCCaslag-LAaCagertal 246, -atggagaiga-gcagestaay
atctgaggac acggccgtgt attactgtgc aagaaatgtc 300 ttigatggtt actggcttgt
ttactggggc cagggaaccc tggtcaccgt ctcctca 357 <210> 40 <211> 119

Thr Leu <X/2a]lz§hl:l)R“\-fra1<%%§>SArtlfIC|al

Gln Gly
€5

115
<210>= 31
<211> 357
212> DNA
<213> Artificial
<220>
<223» Mouse-human chimeric DNA
<400> 31
caggtgeaat tggtgeagtc tggegetgaa gttaagaagc ctgagagttce agtgaaggtc 60
tcctgoaagg cttecggata cgecticage tattettgga tgaactgggt geggcaggec 120
cotggacaag ggctogagty gatgggacgg atctttoccy gegatgggga tactgactac 180
aatgggaaat tcaagggeag agtcacaatt accgccgaca aatccactag cacagocotat 240
atggagcetyga geagectgag atctgaggac acggeegtyt attactgtge aagaaatgtco 300
tttgatggtt actggcttgt ttactuggye cagggaacco tggtcaccgt ctocktea 357
<2i0> 32
<211l> 11¢%
<212Z2» PRT
«213> Artifiecial
<220>
<223> Mouse-human chimeric polypeptide
400> 32

Gln val Gln Leu Val Gln Ser
1 - 5

Gly Ala Glu Vval
10

Lye Lys Pro Gly Ser

iz

Ser Val Lys Val Ser Cys Lys Ala Phe

20

Ala Ser Gly Tyr
.25

Ber Tyr Ser
3G

Trp Met Asn Trp Vel Arg Gln
a5

Ala Pro Gly Gln
40

Gly Leu
45

Glu Trp Met

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe



<220> <223> Mouse-human chimeric polypeptide <400> 40 WO
2005/044859 PCT/IB2004/003896 17/36 Gin Val Gin Leu Val Gin Ser Gly
Ala Glu Val Lys-Lys Pro Gly Ser 1510 15 Ser Val Lys Val Ser Cys Lys
WO RLEHFBIy Tyr Ala Phe Ser Tyr %% {20 2530 Trp lle Asn THS VAR RRy/e5ii$96
Ala Pro Gly Gin Gly Leu Glu Trp Mét’ 35 40 45 Gly Arg lle Phe Pro Gly
5o ASP Gly Asp Thr Asp.Tyr Asn Gly Lys Phe6§0 55 60 Lys Gly Arg Val Thr
lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Net Glu Leu Ser
Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn
Lys GlyVaiPhe AspGhiFyrirpLeurVal Ty P GliGReGN108:406v110 Thr
65 Leu Val Thr VaF Ser Ser 115 <210> 415<211> 357 <212> DRA <213>
Artificial <220> <223> Mouse-human chimeric DNA <400> 41
met cluCagglgeaatlggtacagictageoetaa gitaagaage ciggoagiieagtgaaggtc 60
tcctgcaagg:ettccggata cgcecttcagcestattcttgga tetcgtgggt geggecaggeg 120
cctggacaag ggctcgagtg gatgggacgg atctttcccg gcgatgggga tactgactac 180
aatgggaaat tcaa a tcacaatt accgecgaca aatccactag cacagcctat
Ala ArgZ%f)% a%é“ga%%?g% c%% c%a agfﬁ%ﬁ&g\ggfa(%éggﬁfjg%ﬁa%%tg%%agaaatgtc
300 tttgatggtt actggcttgt ttactggggc cagggaaccc tggtcaccgt ctcctca 357

Thr Leu Val Thr Val Ser Ser

115
<210> 33
<211> 366
<212> DNA
<213> Artificial
<220>
«<223> Mouse-human chimeric DNA
<400> 33
caggtgcaat tggtgcagtc tggcgctgaa gttaagaagce ctgggagttce agtgaaggteo 60
toctgeaagg ctteoeggata cgecttcage tattcettgga tgaactggot goggcaggao 120
cotggacaag ggctegagtyg gatgggacygyg atetttecog gegatgggga tactgactac 180
aatgggaaat tcaagggcag agtcacaatt accgocgaca aatccactag cacagcctat 240
atggagctga gragoctogag atctgaggac acggoogtgt atctgbtgtge aagaaatgto 300
tttgatggtt actggettgt ttactgggye cagggaacce tggtcaccgt ctooteagoet 360
ageacae 366
<210> 34
<211> 119
<212> PRT
<213> DArtificial
<220>
<223> Mouse-human chimeric polypeptide
<400> 34

Gln val Gln Leu Val Gln 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 ARla Phe Ser Tyr Ser
20 25 30



<210>42 <211> 119 <212> PRT <213> Atrtificial <220> WO
2005/044859 PCTIIB2004/003896 18/36 <223> Mouse-human chimeric
polypeptide <400> 42 Gin Val Gin Leu Val Gin Ser Gly-Ala Glu Val Lys
wo @%@?gsély Ser 151015 Ser Val Lys Val Ser Cys Lys AlaFS&fiBI§o1{p3896
Ala Phe Ser Tyr Ser 20 25 30 Trb‘”l?g Ser Trp Val Arg Gin Ala Pro Gly Gin
trp ueGldLeSIWTIDMEt 33 4945 Gay. Argdle Rhe %@@xﬁ%@f%ésp Thr
AspTyr Asn Gly Lys Phes 50 55 60 Lys Gly Arga&al Thr lle Thr Ala Asp
Lys Set Thr Ser Thr Ala Tyr 65 70 75 80 Net Glu Leu Ser Ser Leu Arg
aly ArSeIr GI% Aésp ;[Cpr_AIa Vwal Tgr Tyr C%‘]S 8590 95 Ala Ar 1Asn Val Phe Asp
SO?Bly]‘iayr o Téu V&l ‘@g?ﬁpy G’K?%I hélﬁ*%@%fo%‘iﬁ THEEet™al Thr
Val Ser Ser 115 <210> 43 <211> 357 <212> DNA <213> Artificial
<220> <223> Mouse-human chimeric DNA <400> 43 caggtgcaat
Lys Glygtgcdige Hgcdctyathgtisgdage atggégecithagsgaaggtc 86 ttotgcaagg
&5 cttccggata caccttéaca tacagctgga tgaactgggt goggcaggec 1208¢

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Leu Cys
85 30 95

Ala Arg Rsn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
i00 105 110

Thr Leu Val Thr Val Ser Ser

115
<210> 35
<21l> 387

<212> DNA
<213> Artificial

<220>
«223> Mouse-human chimeric DNA

<40G> 35

caggtgcaat tggtgcagte tggegctgaa gttaagaage ctggagctto agtgaaggte &0
toobgoaagy tocteeggata cgegtteage tattcttgga tgmactgggt goggcaggeoc 12¢
cctggacaag gygchtogagtyg gatgggacgg atctttecca gegatgggga tactgactac 180
aatgggaaat traagggcag agtcacaatt acocgoogaca aatccactag cacagectat 240

atggagetga gcagectgayg abtctgaggac acggocegtgs attactgtge aagaaatgtc 300

tttgatggtt actggettgt ttactgygge cagggaaccoco tggtcacogt ctoctea 357
<210> 3¢
<21l> 118

«212> PRT
<213> Artificial

<220
<223> Mouse-human chimeric polypeptide

<400> 36
Gin val Gln Leu Val Gln Ser CGly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

SBer Val Lys Val Ser Cys Lys Val Sexr Gly Tyr Ala Phe Ser Tyr Ser



cctggacaag ggctcgagtg gatgggacgg atctttcccg gcgatgggga tactgactac 180
aatgggaaat tcaagggcag agtcacaatt accgccgaca aatecactag cacagcctat

wo 26089, 4q@gagctga gcagcctgag atctgaggac acggccgtgt attactg%crﬁﬁg%%gg p
300 tttgatggtt actggcttgt ttactgggge;gagggaaccce tggtcaccgt ctcctca
<210> 44 <211> 119 <212> PRT WO 2005/044859 PCT/m2004/003896

19/36 ¥213> Artificial <220>2&223> Mouse-human &himeric polypeptide
<400> 44 Gin Val Gin Les Val Gin Ser Gly Ala Glu Val. Lys Lys Pro Gly

werhlesd 5:20 45 Sep \aklys.Val SesCysLysAlaSer Gy %@éghe Thr
y

Trp

Gln Val Gln Leu Val Gln Ser @l

1

5

10

y Ala Glu Val Lys Lys Pro Gly ser

15

TyisSer 20 25 30 Trp MatoAsn Trp Val Arg Gin Ala Pro Gly'Gin Gly Lea
Glu Trp Met 35 40 45 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr
Lys Phe_ 50 55 60 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser
Gly Arﬁ%@eGy % -
5o Thi Ser Tht Ala'Tyr BB 7075°80 Mét &t Lt SéF SErLétisAr Ser Glu
Asp Th.r. 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
e Glys%?’i’u‘?kﬂ@%%s 2PT1HI357s 212> DNAD<2$8> Antificiad <@20>
75 80
Met ¢lu Leu Ser Ser Leu Arg Ser Giu Asp Thr Ala Val Tyr Tyr Cvs
B85 80 95
Ala Arg Asn Yal Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
Lo0 105 110
Thr Leu Val Thr val Ser Ser
115
<210> 37
<21l> 357
<212> DNA
«213> Artificial
<220>
<223> Mouse-human chimeric NN
-<400> 37
caggtgeaat tggtgcagte tggegotgaa gttaagaage ctgggagttco agtgaayggtc 60
toctgoaagg cttoceggata cgegtteage tattcftgga tgagotgggt - goggeaggoy iz2¢
cetggacaag ggetegagtg gatgggacgy atctitooog gegatgggga tactgactac 180
aatgggaaat tcaaggocag agtcacaatt accgcegaca aatocactag cacagoctat 240
atggagetga goagootgag rtotgaggac acggecgtgh attactgtge aagaaatgte 300
tttgatggtt actggottg: ttactgggyge cagggaacco tggtcacegt ctectea 357
<210> 38
<21ll> 119
<212s PRT
<213> Artificial
<220>
<<d23> Mouse~human chimeric polypeptide
<4G0> 38



<223> Mouse-human chimeric DNA <400> 45 caggtgcaat tggtgcagtc
tggcgctgaa gttaagaagc ctggegcecte agtgaaggte 60 tcctgcaagg cttccggata
W céccttcagc tattcttgga tgaactgggt gcggcaggec 120 cctggacaag ggcetcgagtg
0@3?3’3@‘39 ag atctttcccg gcgatgggga tactgactac 180 aatgggaaBfT/IB2064/603896
tcaagggcag agtcacaatt accgccgaclgf tccactag cacagcctat 240
atggagctga gcagcctgag atctgaggac acggccgtgt attactgtgc aagaaatgtc 300
cer Vtt%gat gt‘; actggptt%[ ttactggggc cagggaaccc tggtcaccgt ctcctca 357 WO
2005/044859 PCTIB20047003896 20136 <216>46 <2F171419:£212>
PRT <213> Artificial <220> <233> Mouse-human chiferic polypeptide
- <400> 46 GIn Val GIn Leu Val GIn Bar Gly Ala Glu Val Lys Lys Pro Gly
Trp My{aSqroTro 15.1Serd/alibys MalrSerGysdiys Ala %@&QJYUW% hgPhe Ser
Tyt3§er 20 25 30 Trp Met#&sn Trp Val Arg Gin Ala Pro Gly Glin Gt]y Leu
G1u Trp Met 35 40 45 Gly Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr
aly avasmiGlyhyscRhe; B0 55,60 Lys Gly.Arg Val Thr lle Thr Ala Asp Lys Ser
S0Thr Ser Thr Ala T)%Q @gp 76g 3 éi%%“)ﬁxel% GltFLgl set Bér eliArg'Set Gin
Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Val Phe Asp Gly Tyr

r Val Tyr Trp Gly GIn Gly 100 105 110 Thr Len Val Thr Val Ser
Ivs Gl B.J?Oqfal -%
65 ger 15 <2ﬁ ;,a Tgé Ala Ksp Lys szr Thr Ser Thr Ala Tyr
BO
Met Glu Leu Ser Ser Leu Arg Ber Glu Asp Thr Ala Vval Tyr Tyr Cys
95

Ala Arg Rsn Val Phe ASp Gly Tyr Trp Leu val Tyr Trp Gly Gln Gly

1a¢ 168 116
Thr Leu Val Thr Val Ser Ser
115
<210> 358
<21l> 3857
<212> 'DNAa
<213> Artificial
<Z220»
<223> Mouse-human chimeric DNA
<400> 39
caggtgcaat tggtgcagtc tggegctgaa gttaagaagc ctgggagtte agtgaaggte . G0
. .
cetgeaagyg cttceggata cgcctteage tattettgga tcaattgggt gcoggcaggey 120
cet
ggacaay ggcotcgagtg gatgggacgg atctttcooog grgatyyggga tactgactac 180
aatgggaaat teaagggeag agtcacaatt atcgcecgaca aatcecactag cacagcctat 240
at '
ggagctyga gragoctgag atctgaggac soggecgtgt attactgtge aagagatgtc 300
Lttt '
gatggtt actggcettgt ttactggage cagggaaccee tggtcacegt ctectes 357
<210 40
<211 119
<212»> PRT
<213> Artificial
<220
<223> Mouse-human chimeric polypeptide

<400> 40



<211> 357 <212> DNA <213> Artificial <220> <223> Mouse-human
chimeric DNA" <400> 47 caggtgcaat tggtgcagtc tggcgetgaa gttaagaagc

W0 2 (g%ggggtc agtgaaggtc 60 tcctgcaagg cttccggata caccttcacg Jatighada oo
g

Gin

gcactgggt gcggcaggec 120 cctggagaag ggctcgagtg gatgggacyg
atctttcccg gcgatgggga tactgactac 180 gcacagaaat tccaaggaag agtcacaatg

acacgggaca cgtccacttc caccgtctat 240 atggagctga gcagcctgag atctgaggac
Val aghgdegtgrattastyt§e adfaaaigtci3o0VWO12005/044859C Y Ser

1 PCT/IB2064/003896 21/36 titgathytt actggcttgt ttactgggye cagggaaccc
tggtcaccgt ctcctca 357 <210> 48 <211> 119 <212> PRT <213> Atrtificial
ser va1<BR0%.5223> Mausehumanchimeriepolypeptide s400348Gin Val Gin
Leu Val Gin Ser Gly Ala Glu 3al Lys Lys Pro Gly Alac1 510 15 Ser Val
Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Tyr Ser 20 25 30 Trp
Met His Trp Val Arg Gin Ala Pro Gi Gl GGIYL Leu GI&TrpE Met 35 40 45
- 1 iy
TP Iled;i/nArTé: ﬁ’levﬁ’hep‘ﬁ?c?g cly Asp GIy gs% f?lrlAspy %/EuAla in ys Phe 50 55
60 Gin Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr 65
70 75 80 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr
Gly 2rgClis8Be05 ,@&é(&r?A%ﬁ’\/%ﬂDﬁé‘rA%%lé}b‘fyM‘%pgﬂ&Wﬁl ¥ Trp Gly
50 - 5 s
Gin Gly
Lye Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyx
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr &la Val Tyr Tyr Cys
85 90 95
Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Glm Gly
160 105 110
Thr Leu Val Thr val Ser Ser
11s
«<21C> 41
<211= 357
«212> DHNA
<2i3d> Artificial
<220>
<223> Mouse-human chimeric DNA
<400> 41
caggtgcoaat tggigeagtc tggogetgaa gttaagaage ctgggagttc agtgaaggte 60
tcotgoaagg cttococggata cgootteage tatbettaga tetogbtgogt geggoaggey - 120
cctggacaayg ggoctoegagtyg gatgggacgg atctttcoceg geogatgogga tactgactac 180
aatgggaaat tcaagggcag agtcacaatt accgcecgaca aatccactayg cacagcctat 240
atggagcetga gcagcectgag atctgsggac acggcoegtgt attactgtge aagaaakbgtce 300
bttgatggtt actggettgt thactgggge cagggaaccc tggtcacegt ctcoctcea is57
<210> 42
<21i> 118
<212= PRT
<213> Artificial

<220>



100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 49 <211> 357
<212> DNA <213> Artificial <220> <223> Mouse-human chimeric DNA
<400> 49 gaggtgcaat tggtgcagtc tggcgetgaa gttaagaagce ctggggecac
WO 2H9H§atc 60 tcctgcaagg tgtccggata caccttcacc tattcttgga t@ERTBEet/003896
gcagcaggcc 120 cctggaaagg ggc%%f gtg gatgggacgg atctttcccg
at a tactgactac 180. gcaga aaat tccaaggaag agtcacaatc
<223 gﬁ%ﬁc%%%‘%“&%g?%ﬁ%’f&ﬁ aocé% Hat 220 WO 2005/044859
<400> PGT/IB2004/003896 22/36 atggagctga gcagcctgag atctgaggac
acggccgtgt attactgtgc aaccaatgtc 300 tttgatggtt actggcttgt ttactggggc
Gin Vagdtiggdatcltggteaceg cféotcal 3571 « 210> Brr<Pid 214 5k 12> PRT
<213> Artificial <220> <223> Mou$e-human chimeric pokfpeptide <400>
50 Glu Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 15
vallQg5 W Mat Lys: llsySex Gysdys:Val Ser @iy TameTbe Phe ThyTyr Ser 20
25 30 rp Met His Trp Val GEEGIn 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

2PE, 5960 (3 GULAIG.VRLINEIe I A3 ASRTHL SRLT AP Th

Ber

Trp

AlgsTyr
Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe

50 55 &0
Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tvr
&5 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
g5 90 95
Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp CGly Gln Gly
100 108 110

Thr Leu val Thr Val Ser Ser

11k
<210> 43
<211l> 357
«212> DNA
<213»> Aartificial
«220>
<223> Mouse-human chimeric DNA
<400> 43
caggtgcaat tggtgeagtc tggoegoetgaa ghtaagaage ctggcgecte agtgaagghc 60
teootgeoaagg cttgcggata caccttcaca tacagetyga tgaactgggh goeggcaggaoc 120
cotggacaag ggctogagtyg gatgggacgg atctttcoceey gegatgggga tactgactac 180
aatgggaaat tcaagggcag agtcacaatt accgacgaca aatccactag cacagocotat 240
atggagctga geagectgag atotgaggac acggoogtgt attactgtge aagaaatgte 300
trttgatggtt actggebtgt ttactgggge cagggaacce tggtcacogt ctcoctcea 357
<210> 44
<211l 115
<212> PRT



65 70 75 80 Met Glu Leu Ser Ser Leu Arg Ser Gin Asp Thr Ala Val Tyr
Tyr Cys 85 90:95 Ala Thr 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> 51
WO 208050148887 <212> DNA <213> Artificial <220> <223> Mod$eLHBAI&H003896
chimeric DNA <400> 51 gaggtgtdat tggtgcagte tggcgcetgaa gttaagaagc
ctggggccac cgtgaagatc 60 tcctgcaagg tgtccggata caccticacc tattctigga
gcagcaggcc 120 WO 2005/044859 PCT/IB2004/003896 23/36
cctggaaagg ggctcgagtg gatgggacgg atctttcccg gcgatgggga tactgactac 160
aslgggaaat-icaagggaagragiaasaalesacagccgaca cgtccactga caccgcectat
240 atggagctga gcagcctgag atctgaggac acggccgtgt attactgtgc aaccaatgtc
<400> 300 tttgatggtt actggcttgt ttactggggc cagggaaccc tggtcaccgt ctcctca 357
<210>52 <211> 119 <212> < ifici 02152432
fln valhﬁo&séﬁ%lu%aa%]]%]hﬁr%ﬁcap%)glyﬁzgt%é@ﬁgéggz% :Sn%/%a% Gﬁen Val GIn
Ser Gly Ala Glu Val Lys Lys Pro Gly 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 Trp
vRVETBIFGIAAIS PO By LS 817 18 CGRETIp*MBEe Thr Ty Sex

30

<213

<220
<223

Ser

Leu Glu Met

45

Met Zsn Trp Val Arg Gln Ala Pro

35 40

Trp 3ly Gla Gly i o o]

Ile Phe Pro Asp Gly Thr hsn Gly Phe

55

Asp Tyxr

60

Gly Axyg Gly Lys

50

BED

Thy ala Ser Thr Ser Thr Ala

75

Iie
70

val Thr Asp Tyr

80

Lvs
65

Gly Arg

Ser Leu Giu Thr Ala

85

Met Glu Leu Ser Arg Ber Asp Val Tyx

g

Ty
85

Cys

Val val

100

Ala Phe Leu Trp Gly

110

Arg ABN Asp Trp Gly

105

Gly Tyr Tyr

Thr Val Thr Val Ser Ser

115

Leu

«<210>
<21l>
«<212>
<213 >

45

3587

DNA
Artificial

220>
«223> Mouse-human chimeric DNA

<4 030> 45

&0

caggtgcecaat
toetgcaagy
cctggacaag
aatgggaaat
atggagetga

trbtgatgott

tggtgeagtc
cttceggata
ggctegagtyg
tcaagggcag
gcageoctgay

actggctigt

tggcgctgaa
cacctteage
gétgggacgg
agtecacaatt
atctgaggac

ttactgggge

gttaagaagc
tattettgga
atctttcoceg
accgocgaca
acggocghgh

cagggaacac

ctggoegeetce
tgaactgygt
gegatgggga
aatccactag
attactgtge

tggtoaccgt

agtgaaggte
939953990C
tactgactac
cacagoctat
aagaaatgltc

ctecetea

120

180

240

300

357



35 40 45 Gay Arg lle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys
Phe 5055 60 Lys Gly Arg Val Thr lle Thr Ala Asp Thr:Ser Thr Asp Thr
Ala Tyr 6570 7580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala

WOPRSIO4A85r Cys 85 90 95 Ala Thr Asn Val Phe Asp Gly Tyr Trpizmedtalonssss

<210>
<211l>
<Z212>
<213>

<220>
«223>

<400

Tyr Trp Gly GIn Gly 100 105 110 2##f Leu Val Thr Val Ser Ser 115

<210> 53 <211> 366 <212> DNA <213> Artificial <220> <223>
Mduse-human chimeric DNA <400> 53 cagatgcaat tggtgcagtc tggcgctgaa
géé,%\gaaga ccgggagttc agtgaaggtc 60 WO 2005/044859
PLCTAB2004/003896 24/36 tcctgcaagg cttccggata caccttcacc tattcttgga
tgagctgggt gcggcaggec 120 cctggacaag ggctcgagtg gatgggacgg
atctttcccg gecgatgggga tactgactac 180 gcacagaaat tccaaggaag agtcacaatt
atiehEtyatyhal CReLYRERAT-340 atggagctga geagectgag
aigtgaggac acggcecgtgt attactgtgc aagaaatgtc 300 tttgatggtt actggettgt
ttactggggc cagggaaccc tggtcaccgt ctcctcagct 360 agcacc 366 <210> 54

Gln Vax2dh> 140 w21 2¥rPRE <2432 Artifitialva?22Q= <223 »:Mouse-human

1

chimeric polypeptide <400>54 10 15

. Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Tyr Ser

20 25 30

Trp Met Asn Trp Val Arg @ln Ala Pro Gly Gln Gly Leu @lu Trp Met

35 40 45

Gly Arg fle Phe Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe

50

55 - B0

Lys Gly Arg Val Thr Ile Thr Ala 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

g5 S0 95

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln‘Gly

i00 ‘ 165 110

Thr Leu Val Thr Val Ser Ser

115
<21G»> 47 !
<211l> 357
<21Z2> DNA
<213> Artificial
<220>
«<222> Mouge-human chimeric DNA
<400> 47
caggtgcaat tggtgcagtc tggcgetgaa gtiaagaage ctggggcootco agtgaaggbc 60
toctgeaagyg cttceggata cacctteace tattetbgga tgeactoggt goggcaggec 120
coctggacaay ggetegagty gatgggacgy atcttteceg gegatggyga tactgactac 180
gcacagaaat tccaaggaag agtcacaaty acacgggaca cgtccacttce cacogtotat 2496

atggagctga gcagcectgag atctgaggac acggeogtgt attactgtge aagaaatbgte 300



WO zé(%ﬁgﬁ'l'%goGMet Ser Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Tr|8

GIn Met GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Thr Gly Ser 15 10
15 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Tyr Ser 20

Met
ly Arg lle Phe Pro Gly,Asp G1y Asp Thr Asp Tyr K it E‘%"SS%
Phe 5055 60 GIn Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr

tttgatdRcTYEBBALLE 80aMetGlu LathSerset LeyArgaer &lu-Asp Thr Alag g

<210
<21l>
<212>
<2135

<Z20>
<223>

<400>

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
é%;» 55 <211> 357 <212> DNA <213> Atrtificial WO 2005/044859

Fém /1B2004/003896 25/36 <220> <223> Mouse-human chimeric DNA
<$4Q0> 56 gaagtgcagc tggtggagtc tggaggaggc ttggtcaagce ctggegggte
cctgegggte 60 tactgtgcag cctctggatt cacatttage tattcttgga tgaactgggt

cggcaggct 120 cctggaaa cctcgagtg ggtgggacgg atctttcccg

g(?g‘lgst%@%%gmf Ifagflglé“cet%%clﬁﬁgl qa’%? éb%é%at tcaagggcag agtcacaatt
agcgccgaca aatccactag cacagcctat 240 atggagctga gcagcctgag

atctgaggac acggccgtgt attactgtgc aagaaatgtc 300 tttgatggtt actggcttgt

Gln Valtf6tydege Eab@ka%t@@mé@a&gti%md@é 35 £2808:56K31 452119
15

<212> PRT

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thyr Phe Thr Tyr Ser

20 25 30

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45

Gly Zrg Ile Phe Pro CGly Asp Gly Asp Thr Asp Tyr Ala Gln Lys Phe

S0

55 60

Gin €ly Arg Val Thr Met Thr Aryg Asp Thr Ser Thr Ser Thr Val Tvr

€5

70 75 80

Met Glu Leuw Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

88 90 : 95

Ala Arg Rsn Val Phe Asp Gly Tyr Trp Leu Val Tyxr Trp Gly Gln Gly

100 105 110

Thr Leu Val Thr Val Ser Ser

<210
«2il>
<212>
<213>

<220>
<223

<400

115

48

387

DNA
Artificial

Mouge-human chimeric DNA

45

gaggtgcaat tggtgcagte tggegctgas gttaagaage ctggggecac cgtgaagatco 60

toctgeaagyg tgtocggata cacctteace tattebtgga tgeactgggh geagoaggeo 120

cotggasagy gdctcgagtbg gatgggacgg atcttteocceg gogatgggga tactgactac 1B0

gcagagaaat tocaaggaag agteacaabtc acagecgaca cgtccacitga cacogoctat 240



<21l

<213> Artificial <220> <223> Mouse-human chimeric polypeptide <400>
56 Glu Val Gin Leu Val Glu. 5er Gly Gly Sly Leu Val LysPro Gly Gly 15
10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
- WO 20 284369Trp Met Asn Trp Val Arg GIn Ala Pro Gly Lys Gly Lyevy @#30bima3896
' Val 35 40 45 Gly Arg lle Phe Pro2&BpAsp 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
ALITIRVAF I TR 85T S ARPATGASH VArPRETAZD &1y FHTFHS Leu 20
trtgac Y cTYETERLedy: Gl Gy A0Q 105,440, Hhr LeyMal Thr Val Ser.Ser 115,
<210> 57 <211> 456 WO 20051044859 PCT/IB2004/003896 26/36
<212> DNA <213> Artificial <220> <223> Mouse-human chimeric DNA
<210> <§4?)90> 57 cggaattcgg cccaccggtg gccaccatgg actggacctg gaggatcctc
212 ttgitlggtgg 60 cagcagccac aggagcccac tccgaagtge agetggtgga gtctggagga
<212> 0geftogltesn120 agcctggcgg gtcectgegg cteteetgtg cagcectctgg attcgceatte
agctattctt 180 ggatgaactg ggtgcggcag gctcctggaa agggcectcga gtgggtggga

<220> ¢ gatctttc 240 ccggcgatgg ggatactgac tacaatggga aattcaaggg cagagtcaca
<223> 4 é§§§g%ﬂﬁﬁxfhlmerlc polypeptide _

«400> 50
Gilu Val Gln Leu Val Gln Ser @ly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 is

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Tyr Ser
20 25 30

Trp Met His Trp Val Gln Glm Ala Pro Gly Lye Gly Leu Glu Trp Meb
a5 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Zla Glu Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Agp Thr Ala
€5 .70 75

35

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 a5

Ala Thr Asn Val Phe RAsp Gly Tyr Trp Leu Val Tyr Trp Gly Glnm Gly
100 igs iio

Thr Leu Val Thr Val Ser Ser

115
<210> 51
<2il> 357
<212> DNA

<213> Artificial

<220> .
<223> Mouge-human chimeric DNA

<400> 51
gaggtygraat tggtgcagte tggegetgaa gttaagaage chggggocac cgtgaagatc &0

tcctgeaagy tgtceoggata caccttcace tatteottgga tgaactgggt gcagoaggec 120



acaaatccac tagcacagcc tatatggagc tgagcagcct gagatctgag gacacggccg
360 tgtattactg igcaagaaat gtctttgatg gttactggct tgtttactgg ggccagggaa 420
ccctggtcac cgtctcctca getagcgaat tctcga 456 <210> 58 <211> 119 <212>
WO PSI0448993> Artificial <220> <223> Mouse-human chimeric Pel/pedtiH 03896
<400> 58 Glu Val Gin Leu Val GI&*8&r Gly Gly Gly Len Val Lys Pro Gly
cét a1GI 15 Q: 15 Ser Lgu Arg Leu %g£ CC%AIa AIa Ser Galy Phe Ala Phe S%O
99 ﬁ'aﬁgsggi IBIG RS KAt Ash Tip Val Arg GIR ABRPTS GRESEER Leu
aatgggSlbcTHR Mals 35,4045 Gly=Arg le Rhe R GyAsa GlASR-TBEASR TYr 240
Asn Gly Lys Phe 5055 60 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser.
atogagTHPSBF THICAREFyr L 6 59P0 75 ST ANICEGHT LB SErSer LewrargtSer Gin 300
Asp. Thr Ala Val Tyr Tyr Cys 85 90 95_Ala Arg Asn Val Phe Asp Gly Tyr
R e R e e e C i N
PCT/IB200 4100 389 6 27/36 Thr Leu Val Thr Val Ser Ser 115 <210>
<210> 5®<211> 357 <212> DNA <213> Artificial <220> <223> Mouse-human

<211> chimeric DNA
<212> “PRT

«213> Artificial

357

<220
<223> Mouse-human chimeric polypeptide

<400> 52

Glu Val Gln Leu Val Gln Ser Gly Ala ¢Glu Val Liys Lysg Pro Glv Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ber Gly Tyr Thr Phe Thr Tvr Ser
20 25 K3e)

Trp Met Asn Trp Val Gln Gln Ala Pro Gly Liys Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Phe Prc Gly Asp Gly Asp Thr Asp Tyr Asn Gly Lys Phe
50 55 60

Lys Gly Arg Val Thr Jle Thr Ala Asp Thr Ser Thyr Asp 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 85

Ala Thr Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Sly
100 105 110

Thr Leu Val Thr Val Ser Ser

115
<210> B3
<41l> 366
<212> DHNA

<213»> Artificial

<220
<223> Mouse-human chimeric DHA

<400> 53
cagatgeaat tggtgcagtce tggegetgaa gttaagaaga cocgggagtte agtgaagghc 60



<400> 59 caggtgcagc tggtggagtc tggaggaggc ttggtcaagc ctggcgggtc
cctgcagcetc 60 tcétgtgcag cctctggatt cacatttage tattcttggastgaactgggt
gcggcaggcet 120 “cctggaaagg gectcgagtg ggtgggacgg atctttceeg
WO YU3a4§8Ya tactgactac 180 aatgggaaat tcaagggcag agtcacargtr/IB2004/003896
accgccgaca aatccactag cacagectaf$40 atggagcetga gcagectgag
atctgaggac acggccgtgt attactgtgc aagaaatgtc 300 tttgatggtt actggcettgt
teetgedliRRf08005-6ad0gaa50CIageaccatClecea 30 5403 69 522 49 1u6
<212> PRT <213> Artificial <220> <223> Mouse-human chlmerlc
cctggamype@ﬁ@@a@(mm@ww@rm;é@pvm BloSen@ly Giy Glydteu Val 150
1 51015 SerlLeu Ar Leu Set Cys Ala Ala Ser Gly Phe

gcacagﬁ% H:c e?ﬁi%aé pgff/i:eqf Ksnalarpcggfﬁar% éﬁﬁ"ﬁ%\cﬁ% Gly #4°
atggag&d@@léalg%é@égﬁ%&@a%@%%@%%g e Bha Bro-Cl ASR.GIVASP 340

Thr Asp Tyr Asn Gly Lys Phe 5055 60 Lys Gly Arg Val Thr lle Thr Ala
Ertgatgedh | A/ Ser et SEr e METYR B FO°75 890Vt Gy LewrSera8et Leu 360
Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 WO 2005/044859
PCT/IB2004/003896 28/36 Ala Arg Asa Val Phe Asp Gly Tyr Trp Lou vare
Tyr Trp Gly GIn Gly 100 105 110 Thr Leu Val Thr Val Ser Ser 115

<210> &Z210> 61 <211> 456
<211> ~11%

<212= PRT

<213» Artificial

agcace

<220>
<223> Mouse-human chimeric polypeptide

<400> &4

Gln Met Gln Lew Val Gln Ser Gly Ala Glu Vval Lys Lys Thr @ly Ser
1 5 10 15

Ser Val Lys Val 8S8er Cys Lys Ala Ser Gly Tyr Thr Phe Thr Tyr Ser
20 25 30

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met
35 490 45

Gly Arg Tie Phe Pro Gly Asp Gly Asp Thr Asp Tyr Ala dlin Lys Phe
50 55 &0

Gin Gly Arg Val Thr Ile 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 20 g5

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 105 11¢

Thr Leu Val Thr Val Ser Ser
115

<210 &S5

<211> 357

<212> DNA

<213> Artificial



<212> DNA <213> Artificial <220> <223> Mouse-human chimeric DNA
<400> 61 cggaattcgg cccaccggtg gecaccatgg actggaccty gaggatccte
tictiagtgg 60 cagcagccac aggagctcac tccgaagtge agctcgtgga gtctggagea
WO zgaétﬁg@%%a 120 agcctggcegg gtceglgeag ctetectgeg cagectct {EE%%Q%PO:;S%
agctattctt 180 ggatgaa.ctg ggtgcggcag gctcctggaa agggcectcga
«250. Otgggtggga cggatctttc 240 ccggegatgg ggatactgac tacaatggga aattcaaggg
<223> 0RY3YIGAGAAIAGEEEGE IB@ acaaatccac tagcacagcc tatatggagce 3
tgagcagcct gagatctgag gacacggccg 360 tgtattactg tgcaagaaat gtctttgatg
<400>  @Gftactggct tgtttact%g ggccagggaa 420 ccctggtcac cgtctcctca gectagcgaat
9229 IRYEEABET2310S 6P LALS 1TF L5 PRIFEIIISATRENLS 0> ©F
tectgrgadsdz-Mausehuman chimerie polypeptide. £400> 62 Glu.val Gin.Leu Val,
Glu Ser Gly Ala Gly'Leu Val Lys ProGly Gly 15 fo 15 Ser Leu Arg Lou
cctggaa8ey QysAlasilay Sert@yRhe EhrPhe Sar ByoSep@r25:30cFrpaNet Asrso
. Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Net 35 40 45 GlZ Arg lle
“atassap BrATARD Gl RS Thr ASp 157 RS B LS Po 585 60 Lys 27

atagagcSdy Akgéabt iy e Jhr-Alr ASR &YS-SesThi-SekThtAla BU-WO: ¢ 300
2005/044859 PCT/1132004/003896 29/36 65 70 75 80 Met Glu Leu Ser.

tttgataget [efPaeSet GleASy T A VERTYE TYECps c8500 98 tca 357
«210> 56

<211 119

«212Z» PRT

<213> Artificial

<220
<223> Mouse-human chimeric polypeptide

<400> 56
Glu Val Gln Leu Val Glu Ser dly Gly Gly Leu Val Lys Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cyg Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser
20 25 30

Trp Meit Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr 2Asn Gly Lys FPhe
50 55 &0

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glilu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 1y 95

Ala Arg Asn Val Phe Asp Gly Tyx Trp Leu Val Tyr Trp Gly Gln Gly
100 168 110

Thr Leu Val Thr Val Ser Ser
115

<210 57
<211ls 456



Ala Arg Asn Val Phe Asp Gly Tyr Trp Lou Val Tyr Trp Gly GIn Gly 100
105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 63 <211> 456 <212>
WO Q&%&ﬁ%}% Artificial <220> <223> Mouse-human chlmerlc DNA <400> o

63 cggaattcgg cccaccggtg gccaccgigy actggacctg gaggatcc Hﬁﬁfﬁfﬁé}%

cagcagccac aggagctcac tccgaagtgc agctcgtcga gtctggagga ggcgtggtca
<212> IR@ agcctggcgg gtcectgegg ctetcctgeg cagectctgg attcacattt agctattett 180
<213> dgafgaséfyjggtgcggeag getectggaa agggectcga gtgggtggga cggatctttc 240
.00, CCUOCOAtgg ggatactgac tacaatggga aaticaaggg cagagtcaca attaccgccg
cz23-  QcAcAaAIGCaG tageacagee tatatggage tgagcagcect gagatctgag

gacacggccg 360 tgtattactg tgcaagaaat gtctttgatg gttactggct tgtttactgg
<400> @gccagggaa 420 ccctggtcac cgtctcctca gectagcgaat tctcga 456 <210> 64
cggaatiepy] SCEROCKPED IPRT-LFEI s ARHicial € 22039228 Motisesbgman 60

chlmerlcapol eptide <400> 64 Glu Val GIn Leu Val Glu Ser Gly Gly Ga %/
cRgeRaar Val 1ys Pro G%c%qlil 1695 EerTe P Af§ 1B TEerEys ﬂ?y Ala Se

agcctggCly RhedhugRhe Sesdynger 20.25:80: JapMetAsm dypaYat Arg-GIn Ala o
Pro Gly Lys Gly Leu Glu Trp Met 35 40 45 WO 2005/044859

ggatgaa@&gTﬁBE@Engegsggxgﬁﬁgya agggectega gtgggtggga cggatotitte 240

cocggegatgg ggatactgac tacaatgygga aattcaaggy cagagtcaca attaccgeeg 300
acaaatccac tagcacagcce tatabtggage tgagcagoct gagabctgag gacacggecyg 3560
tgtattactg tgeaasgaaat gtoetbigatg gttactgget tgtttactgg ggceagguas 420
ccetggteac cogtetectea gotagegaat tetega 456
«<210»> 58

<211= 119

<212»= PRT
<213> Artificial

<220>
<223> Mouse-human chimeric polypeptide

<400> 358
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly

1 5 10 ‘ 15

Ser Lieu Arg Leuw Ser Cys Ala Als Ser Gly Phe Ala Phe Ser Tyr Ser
20 25 30

Trp Met Ren Trp Val Arg Glon Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Arg Ile Phe Pro ély
50

sp Gly Asp Thr Asp Tyr Asn Gly Lys Phe

S 0=

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tvr
65 70 75 840

Met Glu Leu Ser Ser Leu Arg Ser Gilu Asp Thr 2la val Tyr Tyr Cys

85 940 95

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 1058 : 110



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
wo s/ 8RsMet Glu Leu Set Ser Leu Arg Ser Glu Asp Thr Ala M@} fyod ¥iho3ses
" Cys 859095 Ala Arg Asn Val Phe/ésp Gly Tyr Trp Leu Val Tyr Trp Gly
GIn Gly loo 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 65 <211>
456 <212> DNA <213> Atrtificial <220> <223> Mouse-human chimeric
Thr LeipNgl 22P0%6556gdattcgg cccaccggtyg gecaccatgg actggaccty gaggatecte
ttctfggtgg 60 cagcagccac aggagctcac tccgaagtge agetggtcga gtccggagga
ggcttgaaga 120 agcctggegg gtcectgegg cteteectgeg cagectctgg attcacattt
<210> agctattctt 180 ggatgaactg ggtgcggcag getcctggaa agggcctcga gtgggtggga
<21l> cygatctttc 240 ccggcgatgg ggatactgac tacaatggga aattcaaggg cagagtcaca
“iﬁ”’ éﬁ‘ﬁ‘tc cgg 300 acaaatccac tagcacagcc tatatggage tgageagect
ceseT gagatc;fgag gacacggccg 360 tgtattactg tgcaagaaat gtctttgatg gttactggct
<220> tgtttactgg ggccagggaa 420 ccctggtcac cgtctcctca getagcgaat tctcga 456
<223> <IR1E=-G6wR] thikdSi<2b@> PRT <213> Artificial <220> <223>
1005 Mouse-human chimeric polypeptide <400> 66 Glu Val Gin Leu Val Glu

caggtgggczelg %lgygg;g}XCL%%glfygésgléggcprc%g%l'ycgl-)éclcscégc]gggtc cctgeggeto 60

tocotgtgoag cotobggatt cacattitage tattettgogas bgaactgugt goggcagget 120
cotggaaagy gectogaghy gytgggacgg atoetbtteceyg geogatgggga tactgactac 180
aatgggaaat tcaagggeay agtcacaatt accgcogaca aatccactag cacagootat ‘240
atggagctga geagectgag atctgaggac acggeegtogt attactgbtge aagaaatgtce 300
ttbtgatggtt actggettgt ttactgggge cagggaaccece tggtcaccegt ctectea 357
210> B¢

<21i= 119
212> PRT
<213> Artificial

<220>
<223> Mouse-human chimeric polypeptide

<4 00> 6O

Gln Val @Gln Leu Val @iu Ser Gly Gly @ly Lew Val Lys Pro Gly Gly
i 5 10 15

Ser Leu Arg Leu Ssr 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 Glv Trp Val
35 40 45

Gly Arg Ile Phe Pro Gly Asp Gly Asp Thr Asp Tyr Rsn Gly Lys Phe
50 55 . £0

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
€5 7GC 75 BO

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
g5 20 a5



WO 2005/044859 PCT/1R2004/003896 31/36 Set Leu Arg Leu Ser Cys
Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser 20 25 30 Tip Met Asn Trp Val

WO gg&/gin Ala Pro Gly Lys Gly Leu Glu Trp Met 35 40 45 Gly Arg lle Phe
L ro

y°Asp Gly Asp Thr Asp Tyr Asp Gly Lys Phe 50 55 60PCYKIBAPAPYI896

Val Thr lie Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu

ala AdsLUSERSLrkeUArd Ser Gy Asp %N%a}/%'yﬁy@gr& s82 9995 Ala
- Arg Asn.Mal Phe Asp Gly Tyr T Leu Val Tyr Trp Gl 6

Y1

nGly 1

0 105

110 Thr Leu Val Thr Val Ser Ser 115 <210> 67 <211> 456 <212> DNA|

Thr Leu

cgga

a

<213> A{ltificial <220> <223> Mouse-human chimeric DNA <400> 67
Val Thr Val Ser Ser

ttcgg cccaccgg?g gccaccatgg actggacctg gaggatcctc ttcttggtgg 60

cagcagccac aggagcccac tccgaagtge agctggtgga gtctggagga ggcttggtca

120 agcctggctc ttcecetgegg ctetecectgeg cagectetgg attcacattt agctattett 180

<Z21i>

<z12s ©

213> 30U agpaalecac tagcacagcc tatatggagc tgagcagcct gagatctgag

gacacggccg 360 tgtattactg tgcaagaaat gtctttgatg gttactggct tgtttactgg

<210> g@atgaactg ggtgcggeag getcctggaa agggectcga gtgggtggga cggatctttc 240
@égatgg ggatactgac tacaatggga aattcaaggg cagagtcaca attaccgccg

<220> ggccagggaa 420 .ccctggtcac cgtctcctca getagcgaat tctcga 456 <210> 68
<223> Bayserigrazy phimpRE DNA

<400> 61
cggaattogg cceaceggty gocaccatgg actggacctg gaggatecte ttcttggtgg 60
cagcagecac aggagctcac teegaagtge agctegtgga gtetggagea ggcttggtoa 120
agectggege gteectgegg cteteoectyeyg cageocetokbgg attcacatth agcotattott 180
ggatgaacty ggtgeggeay gokbcotggaa agogoctcoga gtgggtygga cggatottte 240
ccggegatgg ggatactgac tacaatggga aattcaaggg cagagtcaca attaccgaoy 300
acaaatccac tagcacagec tatstggage tgagoagoct gagatctgag gacacggocg 360
tgtattacty tgcaagsaab gtctttgatg ghtactgget tgtttactgy ggdcagggaa 420
cectggtcac cgtctccﬁca getagegaat totega 456
<210> 62
<2il> 119
212> PRT
<213> Artificial
<220
<223> Mouse-~human chimeric polypeptide
<400> 62
Giu Val Gln Leu Val @lu Ser Gly Ala Gly Leu val Lys Pro Gly Gly
1 5 19 13
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 2la Pro Gly Lys Gly Leu Glu Trp Met
35 40 45
Gly Arg Ile Phe Pro Gly Asp Gly Agp Thr Asp Tyr Asn Gly Lys Fhe
50 58 60
Lys Gly Arg Val Thr Ile Thr ARla Asp Lys Ser Thr Ser Thr Ala Tyxr



<213> Atrtificial '<220> WO 2005/044859 PCT/IB2004/003896 32/36
<223> Mouse-human chimeric polypeptide <400> 68 Glu Val Gin Leu Val
WO nggfégsgaly Gly Gly Lou Val Lys Pro Gly Ser 151015 Se&,ﬁﬁ&k&%s%
Ser Cys Ala Ala Ser Gly Phe ThrBag Ser Tyr Ser 20 25 30 Trp Met Ass
Trp Val Arg GiIn Ala Pro Gly Lys Gly Leu Glu Trp Met 35 40 45 Gly Arg lle
Phe Pro Gly AspoGly Asp Thr Asp Tyr Asn Gly Lys Phe 50 5360 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 As r Ala_ Val Tyr. Tyr Cys 85 90 95
Het G:LUA a@,}irg(g’!;je 'srﬁ?al'zsﬁekﬁ%psé]l’y fr ‘Eﬁé)é%r%%rﬁa%rgy éYyEé%%Fy 100
105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 69 <211> 456 <212>
DNA <213> Atrtificial <220> <223> Mouse-human chimeric DNA <400>
rla rrgdeygiEitddy decactoytrgetatcatyy %]tg”j‘é’éc’fﬁlgﬁqga%&c%@ttggtgg 60
cagcadélac aggagcccac tccg%‘l%Sgtgc agctggtgga gtct]ggagga ggcttggtca
120 agcctggegg gteectgegg gtcagetgeg cagectetgg attcacattt agetattctt
Thr Leul8R1ggatgaactgggtgeggcag gctcctggaa agggcectcga gtgggtggga
cggatctttc 240 ccggcgatgg ggatactgac tacaatggga aattcaaggg cagagtcaca
attaccgccg 300

65

<210> 63

<211l> 456

<212> DNA

«213> Artificial

<220

«223> Mouse-human chimeric DNA

<400> 63

cggaattogyg cccaccggtyg gocaccatgg actggaccty gaggatccte ttettgghog 60
cagcagccac aggagctcac tccocgaagtge agetcgtega gtcetaggagga ggogtggteoa 120
agcoctggegy gtecetgegg ctotectgeg cageoctotgg atteacatitt agetabtetto 180
ggatgaactyg ggtgeggcag gotoctggaa agggoectega gtgggtogga cggatcetitc 240
coggegatgy ggatactgae tacaatggga aattcaaggg cagagtcoaca attaccgoeg 3to
acagabccge tageacagece tatatggage tgageageet gagabtctgag gacacggeeg 360
tgtattacty tgcaagaaat gtctttgatg gttactgget tgtttactgg ggccagggaa 420
coctggtecac cgtetogtea getagogaat tetoga 456
<210> &4

<2131 1189

<212> PRT

<213> Artificial

<220>

<223> Mouse-human chimeric polypeptide

<4Q00> 64

Glu Val Gln Leu Val Glu Ser
1 g

Gly &ly Gly Val Val Lys Pro Gly Gly
10 is

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
35

Ala Pro Gly Lys Gly Leu Glu Trp Met
40 45



acaaatccac tagcacagcc tatatggagc tgagcagcct gagatctgag gacacggccg
360 tgtattactg tgcaagaaat gtctttgatg gttactggct tgtttactgg ggccagggaa 420

WO ﬁ@gﬁgiggg@c cgtctcctca gctagcgaat tctcga 456 WO 2005/04485(?1‘ /5;1&%/003 496

! PCT/IB2004/003896 33/36 <21Qg3¢0 <211>119 <212>P
Artificial <220> <223> Mouse-human chimeric polypeptide <400> 70 Glu
Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly 15 10 15
aly ArSer Lolg Ar% \éal(}Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Ser 20 25
oo30 Frp Mef AN ’H{p}gzgl.%ﬁé &R Al PISFGY EyRBIFEe&Iu®hp 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 Asp Lys Set Thr Ser Thr Ala Tyr
Gl65-79 7580 MEtG|i e d BerSeriou fy Ser GhrAsp-ThrAlYal Tyr
Tyr Cys 85 90 95" Ala Arg Asn Val Phe’Asp Gly Tyr Trp Lou V& Tyr Trp
Gly GIn Gly 100 105 210 Thr Leu Val Thr Val Ser Ser 115 <210> 71
e 2bL>s496 552 1izen DNA =213 Atificial, £ 2202 =423z Mayse-human
chimeric DRA 90 o5

Lysg
65

Met

Glu Vval Gln Leu Vval Glu Ser Gly Gly Gly Leu Liys Lys Pro Gly Gly

1

5

10

15

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
100 10658 116

Thr Leu Val Thr Val Ser Ser

115
210> &5
<211> 45¢
<212> DNA
<213> Artificial
<220
<223> Mouse-human chimeric DNZ
<400> &5
cggaattegy cocaccggty gocaccatgy actggaccotg gaggatecte ttottggtgg &0
cagcagcéac aggagctcac tecgaagtge agetagtoga gtcocggagga ggcttgaaga 120
agcectggegy gtoectgegg ctotectgey cagectotag attcacattt agctattoett 180
ggetgaacty ggtgeggeag gotactggaa agggoctoga gtgggtggga cggatcttte 240
ceggegatyy ggatactgac tacaatggga aattcaagog cagagtcaca attaccgocy 300
acaaatccac tagcacagcce tatatggage tgagoagoct gagatcbgag gacacggeccg 360
tgtattacty tgcaagaaat gtcbttgatg gttactggct tgtttactgy ggccagggaa 4290
coceotggtecac cgtetectoa getagegaat totoga 456
<210> 66
<211> 118
<212> PRT
<213> pArtificial
<220
<223> Mouse-human chimeric pcolypeptide
<400> &6



<400> 71 cggaattcgg cccaccggtg gecaccatgg actggacctg gaggatecte
ttcttggtgg 60 cagcagccac aggagcccac tccgaagtge agetggtgga gtctggagga
‘WO ggotigeisa 120 agcctggegg gtcectgegg ctetectgeg cagectetgq-aigasatidoases
agctattctt 180 .ggatgaactg ggtgcgyéag gctcctggaa agggcectcga gtgggtggga
cggatctttc 240 ccggcgatgg ggatactgac tacaatggga aattcaaggg cagagtcaca
attacdgccg 300 WO 2005/044859 PCT/1B2004/003896 34/36 acaaatccac
Le“téﬁ@a@%@c Yat&tgyddé téé@c“aycﬁjﬁa’(jﬁf‘c@é@ 55%%@@0"&3& 380F tgtattactg
2 3
tgcaagaaat gtctttgatg gttactggct tgtttactgg ggccagggaa 420 ccctggtcac
cgtctcctca gctagcgaat tctcga 456 <210> 72 <211> 119 <212> PRT
Met <REBFTAMHICIAlg220» <228rcMoyseshurhan chimeric polypeptide
<#00> 72 Glu Val GIn Léd Val Glu Ser Gly bly &ty Leu Val Lys Pro Gly
- Gly 151015 SerLou Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
arg 1WS8120:23 30, THR Mei Asn T, Val ArgrGinAla Bro Gly, Lys.Gly Leu
so Gin Trp Met 35 40 45 Gly Arg lle Phe Prodsly Asp Gly Asp Thr Asp Tyr
Asn Glv Lys Phe 5055 60 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser

Ser

Trp

Gly

S Thr Segil’hrhAlarﬁé/r 65 70a75 8o MetSGIu qi?ru Ser Ser Len Arg Ser Glu
¥ T er ] N

e Y RS Thr Ala Val, yrTyr s Es 94'85- Kia ‘Afg A¥h Vi Phié P Gly Tyr

Trp Leu Val Tyr Trp Gly GIn Gly 100 105 110 Thr Len Val Thr Val Ser

Ser 115
Met Glu Leu Seér Ser Leu Arg Ser Glu Agp Thr Ala Vval Tyr Tyr Cvs

8% 80 25
Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyy Trg Gly Gin Gly
100 105 11G

Thr Leu Val Thr Val Ser Ser

115
<216> &7
<211l> 456
<212> DHAY
<213> Artificial
<220>
<223> Mouse-human chimeric DHEA
<400> &7
cggaattcgg ccoccaccggbtg gecacceabgy actggacctg gaggabcecte ttettggtgy (3]
cagcageccac aggagoccac tccgaagtge agotggtgga ghtotggagga ggettggtcea 120
agectggetce ttcocctgegg ctetectgeg cagoectetbgg attcacattt agotatteott 184G
ggatgaactg ggtgcggeayg gctceotggas agggoctcega ghtgggtggga cggatottte 240
coggegatygg ggatactgac tacaatggga aattcaagygg cagagtceaca attacegecyg 360
acaaatcocac tageacagero tatatggage tgagcagect gagatctgayg gacacggcceg 360
tgtattactg tgcaagaaat ghtctttgatg gttactgget tgtttactgy goccagggaa 420
ccctggteac cgtotoctea gotagogaat totoega 4586
<210> €8
«211= 119
<212> PRT
<213» Artificial

<220



<210> 73 <211>57 <212> DNA <213> Homo sapiens: <400> 73
atggactgga cctggaggat cctcttcttg gtggcagcag ccacaggagc ccactce 57
<211> 19 WO 2005/044859 PCT/IB2004/003896 ﬁ& <212>
¢ wo g'?lg%:lgi4zg%> Homo sapiens <4003,44 Met Asp Trp Thr Trp Algg e I}g@]f&m%
Phe Lau Val Ala Ala Ala Thr Gly 1510 15 Ala His Ser <210> 75 <211>
<223> 3UGuR I PNALRT3> Arfificierh =<220> <223> Mouse-human chimeric
DNA <400> 75 gatatcgtga tgacccagac tccactctcc ctgeccgtca cccctggaga
gccS:cgccagc 60 attagctgca ggtctagcaa gagcctcttg cacagcaatg gcatcactta
ciu valltgiattag120; fagelgeasangeeagagca aisiceagag sicetgaith atcagatgte
1 caaccttgtc 180 tctggcgtcc ctgaccggtt ctccggatcc gggtcaggea ctgatttcac
actgaaaatc 240 agcagggtgg aggctgagga tgttggagtt tattactgcg ctcagaatct

‘ agaacttcct 300 tacaccttcg gcggagggac caaggtggag atcaaacgta cggtg 345
Ser Legz Ib%zgu<§i;i>cii5n%<az%ég§ %%rrggérlfé aAr I FC%PEZ??; Tyr Ser

<400>

Trp Met Asn Trp Val Arg Gln ARla 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 AKla 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
B5 80 85

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gln Gly
1090 i05 ‘ 110

Thr Leu Val Thr vVal Ser Ser

115
<210> 69
<21l> 45¢g
<212> DHA

<213> Artificial

<220>
<223> Mouse-human chimeric DNA

<490> 68
cggaattegg cccaccggtyg gocaccatgg actggaccty gaggatoecto ttettggtga &0

cagocagecac aggadoccac toegaagtyge agetggbtgga gtotggagga ggctiggtea 120
agtetyggegg gtooctgogg gtoageotgeg cagoctetgyg abtcacattt agetabtett 180
ggatgaacty ggtgcggeay getoctggaa agggectoga gtgggtogga cogatctttc 240
cecggegatgy ggatactgac tacaatggge aattcaaggg cagagtcaca attacegocg 300
acaaatecac tagcacagee tatatggage tgageagect gagatcotgag gacacggceog 360
tgtattacty tgcaagaaat gtctttgatg gttactggct tgtttactyge ggecoagggaa 420

cectggteac cgtoctoctea gotagogaat tectega 456



<223> Mouse_ﬁHQman chimeric polypeptide <400> 76-Asp lle Val Met Thr
GIn Thr Pro Lau Ser Len Pro Val Thr Pro Gly 151015 Glu Pro Ala Ser
- WO 24is/6agBys Arg Ser Ser Lys Ser Leu Lau His Ser 20 25 30 #swvi@hdiadizns
Tyr Leu Tyr Trp Tyr Leu GIn Lys®#$ Gly Gin Ser 35 40 45 Pro Gin Leu
Lau lle Tyr GIn Met Ser Asn Leu Val Ser Gly Val Pro 50 55 60 WO
210> 2005/044859 PCT/IB2004/003896 36/36 Asp Arg Phe Ser Gly Ser Gly
<211> eg Gly Thr Asp Phe Thr Len Lys lie 65 70 75 80 Ser Arg Val Glu Ala Gin
<212> RABP Val Gly Val Tyr Tyr Cys Ala GIn Asn 85 90 95 Leu Glu Leu Pro Tyr
<213>  FRrPREGIY Gly Gly Thr Lys Val Glu lle Lys 100 105 110 Arg Thr Val 115

<220

<210> 77 <211> 66 <212> DNA <213> Homo sapiens <400> 77

<223> RGGACAIGA HoUiceeEde tagpieeigiggcctcctgc tgctetggtt cccaggtgece 60
aggtgt 66 <210> 78 <211> 22 <212> PRT <213> Homo sapiens <400>

<40C> 78 Met Asp Met Arg Val Pro Ala GIn Leu Leu Gly Leu Leu Leu Lou Trp 1

Glu Valséggjgku
1

Ser Leu arg Val
20

Trp Maet Asn Trp
35

Gly Arg Ile Phe
50

Iys Gly Arg Val
G5

Met Glu Leu Ser

Val Glu Ser Gly Gly Gly Leu Val Lys Pro
5 1¢C

Ser Cys ARla Ala SBer Gly Phe Thr Phe Ser
25 30

Val Arg Gin hla Pro Gly Lys Gly Leu Glu
40 45

Pro Gly Asp Gly Asp Thr Asp Tyr Asn Gly
55 60

Thr Iie Thr Ala Asp Lys Ser Thr Ser Thr
70 75

Ser Leu Arg Ser Glu Rsp Thr Ala Val Tvyr
85 50

Gly Gly
15

Tyr Ser

Tre Met

Lys Phe

Ala Tyr

80

Tyr Cys

T 85

Ala Arg Asn Val Phe Asp Gly Tyr Trp Leu Val Tyr Trp Gly Gin Gly
100 108 110
Thr Leu Val Thr Val Ser Ser
115
<2i0¢> 71
«211l> 456
<212> DNA
«213> Artificial
<220>
<223> Mouse-human chimeric DNA
<400> 71
cggaaticgy cccacceggtg gocaccatgyg actyggaccotg gaggatocte ttottygtgg 60

cagcagcecac aggagceoecas toecgaaghge agetggtgga gtcotggagga ggettggtea 120

agcetggegy gtceocotgegyg ctetectgeg cagectetgy attcacattt ageotabteott i8¢0

ggatgaactyg ggtgcggeag gotcotggaz agggectoga gtgggtggga cggatcttto 240

coygogatgy ggatactgac tacaatyggga aattcasggy cagaghbcaca attacdaccog 300



Phe Pro Gly AlaArg Cys 20s

WO 2005/044859

acazatcocac tagcacagog
tgtattacty tgcaagaaat

cectggteac cghtetectea

210> 72
<Z21l> 119
<212> PRT
<Z213> |
<Z220>
<223 >
400> 72
Glu Val Glin
i
Ser Leu Arg
Trp Met Asn
35
Qly Arg Ile
5¢
Liyve Gly Arg
65
Met Glu Leu
Ala Arg Asn
Thr Leu Val
115
<210> 73
<21l> &7
<212> DNA
'<213> Homo
«<400= 73

Leu

Ley

20

Trp

Fhe

Val

Ser

Val

100

Thr

hrtificial

Val

Ser

Val

Pro

Thr

Ser

g5

Phe

Val

gaplens

Glu
Cys
Arg
Gly
Ile
70

Leu

Asp

Ser

Mouse-human chimeric

Ser

Ala

Gln

Asp

55

Thar

Arg

Gly

Ser

34/36

getageogaat tatcega

polypeptide

Lla

Ala

40

Gly

Ala

Ser

Tyr

Gly

Sexr

25

Asp

Asp

Glu

Trp
1058

Gly

10

Gly

Thr

Lvs

Asp

20

Leu

Leu

Phe

Leys

Asp

Ser

75

Thxr

Val

Val

Thy

Gly

&0

Thr

Ala

Tyr

Lys

Phe

Len

45

Asn

Ser

Val

Trp

Pro

Ser
30

Thr

TYT

Gly
110

PCT/IB2004/603896

Gly

15

Tyxr

Trp

Lys

Ala

Tyr

85

Gln

tatatggage tgageagect gagatbtctgag gacacggoog

gtetttgatyg gttactgget tgtttactgy ggocagggaa

Gly

Ser

Met

Tyx
80

Cys

Gly

atggactgga cctggaggat cctettetitg gtggcagoag Ccacaggacce coactcec

210>
<Zils

74
135

360

420

456

57



WO 2005/044859

212>
<213>

<4 00>

PRT
Homo sapiens

74

35/36

PCT/AB2004/0038%6

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly
L 5 10 15

Ala Hig Ser

<210> 7%

<211l> 345

«212> DNA

<213> Artificial

<220>

<223> Mouse-human chimeric DNA

<400> 75

gatatcgtga tgaccecagac tcecactotoe ctgoeogtoa ccoctggaga gooogecage 60
attagctgea ggtcebageaas gagectottg cacagcaaty geatcactta tttgtattgg i2¢0
tacaotgeaaa agocagggeca ghtotecacag ctectgattt atcaaabtgbe caacchitgteo 180
totggegtee ctgacoggtt ctcoggatec gggtcaggcea ctgatttcac actgaaaate 240
agcagggtyy aggctgagga tgttggagtt tattactgey cbeagaatet agaacttceet 300
tacaccttcyg geggagggac caaggtggag atcaaacgta cggtg 345
<210> 76

<21l> 115

<21Z> PRT

«<213> Artificial

<220 .

<223> Mouse-human chimeric polypeptide

<400> 76

Asp Ile Val Met Thr ¢lrn Thr Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 i3

Glu Pro Ala Ser Ile Ser Cys Arg Ser Her Lys Ser Leu Leu His Ser
20 25 30

Asn Gly Ile Thr Tvr Leu Tyr Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro @ln Leu Leu Ile Tyr Gln Met Ser Bsn Leu Val Ser Gly val Pro
50 55 60



WO 2005/044859 PCT/IB2004/003896
36/30

ey

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu lLys Ile
65 70 75 ag

Ser Arg Val Glu Ala Glu Asp Val Gly Vval Tyr Tyr Cys Ala Gln Asn
85 g0 95

Leu Glu Leu Prce Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

Arg Thr Vval

115
<210 77
«21i» 66

<212 DNA
<213> Homo sapiens

<400> 77

atggacatygs gggtoccege teageteoctg gocctootge tgoteotggtt ccecaggtges &0
aggtgt 66
<210> 78

<211> 22

<212> BPBRT
<213> Homo saplens

<400> 78
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

i 5 10 15

Phe Pro Gily Ala ZArg Cys
20
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