10

15

20

25

30

Ant i bodi es against insulin-like gromh factor |
receptor and uses thereof The present invention
relates to anti bodi es agai nst human insulin-Iike
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35WD 2006/ 008639, US 2005/0249730, US 2005/ 0084906,
WD 2005/ 058967, - 3 - WD 2006/013472, US
2003/ 0165502, WD 2005/ 082415, WD 2005/016970, WO

WO2008877506621, WD 2004/ 083248, WD 2003/ 100008PCHEP2007/011159

2004/ 087756, WO 2005/ 005635 and WO 2005/ 094376. WO
2004/ 087756 descri bes antidbbdi es binding to | GF-1R
and inhibiting the 5 binding of G-I and IG~11 to

| GF- 1R characterized in bei ng of human 1gGl isot
Guste Fstroilimgonsl Ratiro Vo, | el ber2r (10 W86 $ig7bHovme,

ﬂ)@Fe{ alt OFHHS T R 469 (t&t@ésl?mobmg& ofA bitndi nostaict. Biol. 125
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ée?if ecé}”hfbgqy??gzo%ggflﬂé\ﬂ ?()/93'-“9% A0GeL d@@%b%l%&w (1999)
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OB HPGTecSAlone and EeaeE I SE RS agfé‘fs(s%g‘@ﬁ Sy Wysin and
videristine. I&IRB &ta @mhrine Nanmclenﬂl aptibodynehich Isknp1@90 )nhibit IGF-1
%@ é?&x %0986514&%1:81*1 %n%% {bai‘GPOM@ BRP LSRR at Righ

I ova
mcw)uamae@flyn@q a%logra%fqmqw apL 1 GFAL é’hpmhonlﬁlm {fergmann,
@, @t ¥IC,0S3H cer Resf3or (a995)cmoal:4mwgatbhez fardipl.i Biol. dthem. 268

(?%923% (ilt?gg Zg{ﬁ Qg a%& hagloﬂle? Ian?txgcﬂ %,irlt}p/é‘l' T C&S/S Cancer
IAimendt ilommsuriotharhd9c@P)s i2§$-8§2)ofﬂhtchemﬂqﬂgl7 IGF Il binding to

It@g?rlkg’n%qé Abfenfl éhzgg 1EE fﬁlﬁ}ﬁhg oA s@rfnf'rﬁQ} oﬁk}iiost&b ﬁﬂ“tﬁkg art of

agkibodies B‘l“gf}&'hli’f&’er%si a'e%baa'fctqf*/%l% escﬁ&%ﬁf‘é’g %‘f amg T.E., et
alBLdélEd\MOL;feSih@@ﬁ@OOO}éIOF{(QNDB) 288-294: Mnura, Y., et
al . . Biol. Chem 276 (2001) 45539-45547, Radaev et

I%L)sf_t of‘lhe %@Odl nb%HQn (ﬂ%@&%ée dlfQﬂg §r‘t 1648Bmonttl &idS. Such

@Qbmd'ssw ash el éfgowwlt Hate 3? eayt, HB? wietul forethy thepapy of
Kﬁ@&?bat?&?ﬁ%tﬁﬁﬁﬁﬁlrt}ﬁr Fﬂl‘(@fﬁmnhllﬁe chigterhtion dr humanization.

A I 000l g b Sy g
agbifits Gadhe teatmenbnf howey |patients dininaceptberies 4o dipllvkagwn in
th??ia@ B?H’leb&‘t F\Qg'lﬁql@}\dg\f Jd@w‘h@m&i(e@rﬁ@ C@aﬁ‘ OPA€ Chem.

0
High 00} 663 Hn B8 i S BERPE, hoEhp Gotihgdies sgainst a

grétft&fah@fy dfotatdeat cadf be plodded. f ixachpths | afthuomn( hidbdied against

Ir@gcféfg(r]ee %Sﬁ.l’l{)ec{l ol f\HE)%%F%%? %66% 2662?/87 I%IZQ anO I&%Y 016967,

nonf Uucos i"ncl
WarHBeI8863, co M&?@ﬂb’@ﬂﬁ??’oc anU @WQSI%@@ nhv¥§? ?89%358967
effect of plasma 1gG on ADCC through its high

FcganmaRI [ 1 a bi ndi ng. Natsunme, A., et al., shows in

J. Immunol. Methods 306 (2005) 93-103 that Fucose
removal from conpl ex-type ol i gosaccharide of human

Il gd -type antibody results in a great enhancenent of
ant i body- dependent cellular cytotoxicity (ADCC).

Satoh, M, et al., Expert Opin. Biol. Ther. 6 (2006)
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WD 2006/ 116260, WD 2006/ 114700, WD 2004/ 065540, WO
2005/ 011735, WD 2005/ 027966, WD 1997/028267, US
2006/ 0134709, US 2005/0054048, US 2005/0152894

WO 2008871936835, WO 2000/ 061739. There is ECREP2ILIIS)

need for antibodies against IGF-IR with convincing
benefits for patients in negd of antitunor therapy.
The rel evant benefit for the patient is, in si rrple
terms, reduction in tunor growth and a signjf

WORR0964384 780 oUStZO%IOi@’iSB%ogr‘af@siiﬂaw()é%ﬁiéed B&D@%/OIGWO
WOERI0ARBE M, t hwWheoenbadzugDr genioo3ageoys, SwWanaos/dsress,

di scl osur 0 i body binding to | G- 1R,
‘@{ﬁhz%?éfoﬁa V‘gp‘éf)q %ﬁ’é@@ﬁﬁ%’h a sugar chain at Asn297,

sai d anti body being characterized in that the anount

Wi 1006082756 dasanibsniadtibedjes butdng to sIGfelReandt dvbising the
bﬁgg/ﬁag RirScPRLY 1BRIVRENGROMR characterized in being of human IgGl
isotype, and showing a ratio of inhibition of the binding of IGF-I to IGF-IR to the
inhibition of binding of IGF-II to IGF-IR of 1:3 to 3:1, and induces cell death of
20% or more cells of a preparation of IGF-IR expressing cells after 24 hours at a
concentratiorn of said antibody of 160 nM by ADCC.

Cell-mediated effector functions of monoclonal antibodies can be enhanced by
engineering their oligosaccharide component as described in Umaiia, P., et al,
Nature Biotechnol. 17 (1999) 176-180; and U.S. Pat. No. 6,602,684. 1gGl type
antibodies, the most commonly used antibodies in cancer immunotherapy, are
glycoproteins that have a conserved N-linked glycosylation site at Asn297 in each
CH2 domain. The two complex biantennary oligosaccharides attached to Asn297
are buried between the CH2 domains, forming extensive contacts with the
polypeptide backbone, and their presence is essential for the antibody to mediate
effector functions such as antibody dependent cellular cytotoxicity (ADCC) {Lifely,
M.R,, et al., Glycobiology 5 (1995) 813-822; Jefferis, R., et al., Immunol. Rev. 163
(1998) 59-76; Wright, A. and Morrison, S.L., Trends Biotechnol. 15 (1997) 26-32).
Umaiia, P., et al.. Nature Biotechnol. 17 (1999) 176-180 and WO 99/54342 showed
that overexpression in Chinese hamster ovary (CHO) cells of 8(1,4)-N-
acetylglucosaminyltransferase III ("GnTII"), a glycoSyltfansfera'Se catalyzing the
formation of bisected oligosaccharides, significantly increases the in vitro ADCC
activity of antibodies. Alterations in the composition of the N297 carbohydrate or
its elimination affect also binding to Fc binding to FcyR and C1 q (Umana, P., et al,,
Nature Biotechnol. 17 (1999} 176-180; Davies et al., Biotechnol. Bioeng. 74 (2001)
288-294; Mimura, Y., et al.,, ]. Biol. Chem. 276 (2001) 45539-45547; Radaev et al,, J.
Biol. Chem. 276 {2001) 16478-16483; Shields, R.L., et al,, J. Biol. Chem. 276 (2001)
6591-6604; Shields, R.L., et al., J. Biol. Chem. 277 (2002) 26733-26740; Simmons,
L.C., et al., J. Immunol. Methods 263 (2002) 133-147). |

lida, S., et al., Clin. Cancer Res. 12 (2006) 2879-2887 show that efficacy of a
nonfucosylated anti-CD20 antibody was inhibited by addition of fucosylated anti-
CD20. The efficacy of a 1:9 mixture (10 microg/mL} of nonfucosylated and
fucosylated anti-CD20s was inferior to that of a 1,000-fold dilution (0.01
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wet Jehrdzi Asn297 of an antibody binding to IGFIR
reconbi nantiy expressed in a CHO cell. The disclosure
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Summa

The disclosure comprises an antibody binding to IGF-1R, and being glycosylated

with a sugar chain at Asn297, said antibody being characterized in that the amount
of fucose within said sugar chain is between 20% and 50%, preferably between 20%
and 40%.

In one aspect, there is provided an antibody binding to IGF-IR and being glycosylated with a
sugar chain at Asn297, said anﬁbody being characterized in that the amount of fucose within said

sugar chain is between 20% and 50%.

Antibodies according to the disclosure comprising such amount of fucose are

further termed as partially fucosylated.
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ANt i Paeya ilz&o of 1Cse values of inhibition of the binding of IGF- } to IGE-IR to

the inhibition of binding of IGF-II to JGF-IR of 1:3 to 21,
b}  inhibits for at least 809, preferably at least 0%, at 2 concentration of 5 nM

L

25 IGE-IR phosphorylation in a cellular phosphorylation assay using HT29 cells
in a medium containing 0.5% heat inactivated fetal calf serum (FCS) and 10
oM human IGE-1, when compared to such an assay without said antibody.

¢) shows no IGE-IR stimulating activity (no signaling, no IGF-1 mimetic
\ activity) measured as PKB phosphorylation at a concentration of 10 pM in 2
30 cellular phosphorylation assay using 3T3 cells providing 400,000 to 600,000
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The antibody is preferably further characterized by

WO 200841 B4ni ty of 104 M (Kr)) or |ess, preferabk@T@%?Oy,Olnsg

about 104 to 1013M 25The anti body shows prefera

no detectabl e concentrationgdependent inhibition of
insulin binding to the insulin receptor. The anti body
is preferably of 1gGl type. The anti body according to

t he nitilealeo SGRIROVASHIVRT ARl @ &Qﬂﬁﬁgé.s%“fgea? iriBtiddled fetal
progn %SIOQ tg &glevant X noq&g t tumbr. _nodel s I'n
conpar agh (G th ™ OehFEnBered s b 2acusy iithous prid artitorstys
tunor growth. The anti body inhibits the binding of

-1 - - -1l to lGE-1Rin vitro din
Arishes e € e dsoskl b i i i B G
angigmorrherapy and preyide aisiiystiarhef antricboghioesh amdos diigigficant

plofonkAiRn Of BEHAS W ;goé&gigﬁiﬁz@ aftbolEAMYorGB td the disclosure

0 | ementari t etermni ng reglon a_sequenc_:e
hfg"é"lrﬂg‘”’?:’“% %HPﬂVSWi“%/%%“’aF‘BEﬁ AR QPR dont PaERytspffeudrg from a
ixé;a_s@fssopm@mﬁi yn 1GE Ckfﬁglfbﬂdinesesp&ﬁﬂ]rygﬁ Itrtgnioe dib&se. The

; : neni.ar etermni ng :
e L R SR BR R S s o Splone
PIORETMS&dy heavy chain conprising as CDRs CDRL (aa

31-35), CDR2 (as 50- 66) and CDR3 (aa 99-107) of SEQ
T oyodklpalheah bl o M 1AL CTRE 31l o
121 SREIGET e VBRI 1 e ST Shedmaripols G dERhREPe and
partiglyofisosirtedDres isenplesitirhling CRRIGBHRhagaling haim i9TIGE-IR
RPbbRYHh e SIRCAG S i _provided .
Ofb ;él SR LS R e ging‘)ﬁf%ﬁt('g{ﬁ‘t?’f Egg‘%%ﬁ@ Bid onCEntration

of 3 &0 TAlle VB O one 22 (antibody 22), deposited with

Deut sche Sanmm ung von M I croor gani snen und
PiRésdblou hitapomven@tiohiof DBNIT)e, anGoodiea aycordBe tb tHeidivelosure
co?@i?&?i‘}r%}ﬁﬂit Ner- 1AL fareh sféﬁgpééﬁsdﬁét%f ofllgﬁ—l'ﬂqmt?ﬁaodr 28,

The antibody is preferably a monoclonal antibody and, in addition, a chimeric
antibody (human constant chain), a humanized antibody and especially preferably

a human antibody.

The antibody preferably binds to IGE-IR human (EC 2.7.1.112, SwissProt P08069)

in competition to antibody 18.

The antibody is preferably further characterized by an affinity of 10° M (Kp) or
less, preferably of about 10”° to 107 M. '

The antibody shows preferably no detectable concentration dependent inhibition of

insulin binding to the insulin receptor.

The antibody is preferably of 1gG1 type.

- The antibody according to the disclosure considerably prolongates the time to

progression in relevant xenograft tumor models in comparison with vehicle treated
animals and reduces tumor growth. The antibody inhibits the binding of IGF-I and
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wOoNees/2554 09. 05. 2003 Preferably, the anti bod)régga%},zow011159

according to the disclosure conprises an ant

heavy chain conprising. SEQ 1D NGO 1 and an

anti body light chain conpri'sihg 20SEQ ID NO 2 or an

anti body heavy chain conprising SEQ ID NO 3 and an
i Iyt : | . SE .._The antibody is

]%? 20 ReF SRRV A1, b ip BB HR saia et for 1GF-
dEFbdd i n detail in WO 2005/ 005635. The

di scl osure further provides - nethods for the

Prefepitityi tha Adtibpdi@didedrdiofoahe &sttdlurd BéhRE AR avy chain
(%gfﬁefgﬁggd %%C|€IC aci ds @%ggolypeptldes whj ch are
Capable of ¥ assEMBP gy BtYe WtRiepFresetcigseiomy Ehe group
consigtingnf $HOHH NPdiom 3t o an anti body according to the
di scl osure are defined below. 8 a) an antibody heavy
Rrbfadably ot beii 08 §ocdedifelBshe @b rd i%@é)comﬁgﬁgnt&ﬁ?
dSO- 66% and C?Ri?§§ﬁ§99-1Q7) of SEQID NO!T or 3; b)
SRS B s GRS HsiTallvgmg seaiienessas CDRs CDRL (aa
24-34), CDR2 (aa 50- 56) and CDR3 (an 89-98) of SEQ
a) D mOagtibedytheaPy efadn adrhprisinhes ODGk €DR13GH 9% BNCUTR2 &3 50-
ant | gl j ure which conprise
bgn gﬁf %io%ﬁﬁ, égdvﬁéﬁélcﬁ%gg&péﬁgoﬁar %f SEQ ID NO 1 and

n a’ﬁﬁp%%fir Iighg shatp camprismsSECRS NOR2 (o7 2434 RGDRD (y 50-
heasy) aliaCDRS ¢au8d-s8)ner SBH BFRI. PN 3 and an anti body
l'ight chain of SEQ ID NGO 4. The disclosure further
provi des nmethods for treating cancer, preferably
Petersest variahleargiopaarct Ebtfiscespeaiabr CDRS 68haibe cha@RC&Tantibodies

b5 19808k b ARE! vy IANATI NS b3 1AERIR,

1%@%@%&??@%%%9%?&@?@@6 %pé@ﬂ?@ﬁtﬁd 'with Deutsche

Saimiprgsen: Mikrbanghigmea nee Z{Rakk e €19 ggsbpztmgmirﬂany.
need of an antitunor therapy) an anti body agai nst

¢l R according to the dlﬁ\%@gﬁ%&%{} The g&gggg’pggﬁy

i—a— pharHaceut¢

% agmnistered—atone—t1
gﬁp%@ﬁ’ HOMABklogetl8r nat i FeINE AGL 39AThi ndt 10dM4.26008 h
with other inhibitors of {cancer rel ated|signaling

SR AR Ch i, o1 A o o BB U o

1 =
U Ci - \ &

radi ot herapy or a cytotoxic agent or a prodrug

PLRIUBOthe aiBaPRLBRMN 11 GRATLN ShBHEL al Moy heavy
pharmaceutical ly effective anount. .
chain” compnsing SEQID NO:1 and an antibody light chain comprising

- SEQID NO:2 or an antibody heavy chain comprising SEQ ID NO:3 and an

antibody light chain SEQ ID NO:4. The antibody is preferably of human 1gGl1 type,
These antibodies are des;ribed_ in detail in WO 2005/005635. |

The disclosure further provides methods for the recombinant production of such

antibodies.

Preferred nucleic acids of polypeptides which are capable of assembling together
with the respective other antibody chain to an antibody according to the disclosure

are defined below:



The disclosure further cogprises the use of an

antdn%(i‘i}soéfﬁ&&? 'cHﬂn Esm BSind 2 CORUEBRI 0ha SRBOEEDR? (2a 50-

era reast cancer,, pancreatlc

nment
&65;1‘*“%@ (aN%‘tLW)y MEQ UY NQd 9sdhuf acture of a
b)phalrnrmmuayﬁ t cﬁamm msm%a@g@md IAIOR T Qiat2¥€34), CDR2 (aa 50-

meto8 bR e Rl SR IBNOS G nceut | cal

conposi tion accordlng to the di scl osure. In one
t WV, as
PERp e *LE%&S&C B e B Tl
CORPNIFO SNt 4O vrhéa\an @@rlbgwrﬁmgt MEQéﬂw@de@dann antibody

lighnt &Resly o CIBY I MD:b O of Nen dlafGbOGUNRatP! RN C&Imprising of

seEL TN o Bt o b P S aaGB Bnel Tl g

mel anoma, Ew ng's sarconma, Neurobl astons,
Tiggtisstysae Sother prmbmethgdssfetrtmm angt, prefég@dy Beast n one

ca&%ﬁseggmmﬁr&nh& providednasy, EHHddQPQEXa&% dafil ﬁk@dmelanoma
abgve 10r C cer reatne t, re eraeg reas cancer,
%%er@aﬁqr%a»a’gﬁ%@b 251081 0r ORISR RBRD QFRFaXSAe rand/or
NSOl cgmprisingaadrhlésteragp ect, pztth:at didgRopd sl ethgBancer (and
th0k D $hihe2 HELd BEdn RG] R LG LAy Ol B P IR IR

ncer, ancreatic cancer and/ o
acmrd;ng togherdisclosure. iy angibngyr nasely admprhsigrahdenst incal

pheAR@&titd] 0 kﬁmmdigaﬁ&naﬂt«éwqﬁyc@ﬁmmw Gwilip ‘Lﬁ? other

di scl osur e, nal | t her r and
inf3 b G T (RS PERDE RO A BAF D i b gtieggogen
redeptorpdrainnecshi hatxed wpihrqooysesmuc @rehimenn suds peeddiothB@pe or a
0 c n
e e SRR PRE Uk,  PURARLALTL: CRUBEISLER in
PhﬂFBVFHB§1%ﬁg?ﬁﬁﬁé@H“Eél conposi tions conpri sing such
antibodies in a pharnaceutlcally acceptable carrier.

o e OGS OB L) Sy TR AR T v

tregimsnt ewefeavé?bétreast Qah@r,@ancseq@p soicgieandies NSET.Caand ferrthe angiacture of

a pharotielding QOlﬁl%sﬁfoﬂ ad Bl dideN§ BN RGE Uh SdBfiorfihe disclosure comprises a
phar maceuti cal conposition for the treatnment ?

methadderthe mpraiaghrs efedparmacqutied compasitionatcarding i the dis¢lgsure.

ef fective anount. The disclosure further conprises

the use of an antibody according to the disclosure

In Pl 35ptFE e PAROIAGE Boape &f PrAIMREE SB ATt RRBBSITTgHficture of
phiréfacdubienl témakimemt of cancer, preferably breast

cancer, pancreatic cancer and/or NSCLC. The anti body

is used in a pharmaceutically effective anmount. The
Thdld%loﬁlﬁ&l ﬁﬁthéwf(idpﬁﬁescaﬂrmﬁlbc&@&caarﬂiﬁg RO the fddelobui@for cancer treatment,

n _of a reconbi nant nan a accordln
- ol et Surkr AP E RSB AP Ter g DPebofh grenal hetanoma,
" Ewings sromacidirebhsooia@stanaranta, Rbshdobyssdicnga tial/dd 88CLECR
in a CHO host cell, which partially fucosyl ates said
anti body and recovering said antibody fromsaid cell
In Pheagppe.chhers uy profided freantibodpped ddfwed himva rfiori daowdy treatment, preferably

c%@E%§K$%$éﬂ%$m%%%g§?g§§ma gﬁéﬁéegﬁmbapa%?e of
reconmbi nantly expressing G1TlIl and an anti-| G- 1R
n @Rthd? Qepec tf ltﬁer@fgepr@%%% ark1B6dyCad éefﬂ&pxso@@ %r%gignﬁ&lt of breast
capabl e of reconbi nant expressing
cangRl, pancrsplicl@Rnesh adis APChEt ng glycosylated mnth a sugar
chai n at Asn297 sai d anti body being characterized in
Eat t he unt of fucose within said sugar chain is
The gis T &APBEVE PR geTgaHion con inga@n @glffody according
10 ﬁkamxbﬂwaguamanﬁm@etﬁérrvﬁm DDUNTS eAUANBEIRRAER dich] @ the formulation
f%gléﬁﬁg; e haV|n GhTlll activity, a second DNA
of gl & Pﬁﬁ E"PPESst the variabl e domain of the
heavy chain, and a third DNA sequence encodi ng at
| east the variable domain of the i ght chain of an
anti body against 1G--IR Preferably the second and



sequences, under conditions that said host cel
secretes said antibody t&® the fernentati on nmedi um and
isolating said antibody. Detailed Description of the
In one lafPeBNiHeRNs Frovibl 4 shamacallitAIRREHosiBRCRIPASSELE dnlddy as defined
. various forns of antibodies including but not belng
herein i nited to whol e antibodi es, antibody fragments,
human antlbodles humani zed anti bodi es and
netically eng ered i bodies as long as the. . .
The dggichig, fgpersarpdts E)‘&P‘E‘i“g%at‘ ACEBPUTHY PHPTHE RN &HtegRs in 2
pharmﬁfz@hd&&ﬁ adcepethle caﬁcm i Oﬁbyexﬂbroagimﬂtthe phamipEutis campeitibh oMy be

mdud%jninl gféﬁltllg gn aél“fﬁg‘?lﬁ A d% r ?aﬁlé)ﬁl\r/glr !pécbt,la%é)erleema%govi]dgd tuQe of an
‘ antlbodiyhﬁ rdeﬁfﬁe.d h&emrfprl s mafiufantre OHdphadmangmiznak cs)mpmttiqnd@“ the treatment
od singl.e- ghal
Ofcamer aIl?l chliynlg usegnd %%‘%%8%1’%)&%&‘9%%% es fornmed
fron1ant|body fragnents The terms "nonocl ona
0 0
The RRbRO ke lomp ARG B B0 AR 2EEPRACl o ecne for the
mmufmre@@lae@a@facwtlgﬂWQWOWn r 4b¢ geatment «of r?BIE?éliat p@ﬁrably breast
cmcer%glregﬁ%é’er b6 IR T %ﬁbéﬂ?ﬂ@ 9&6@'1@' pﬁﬁ&ﬂa&ﬂg&éﬂy effective
refers to antibodi es displaying a single binding
aHl~‘3'unﬁpe0|f|C|ty whi ch have varlable and constant regions

ived from human e 0 bul i n.sequences.
The iR gihes SRR L] Bb U PRt Br e R G G Raoods
accordﬁlgttd) o digclengy r:hasaicmgzed byarprafire aegieon, i.e., binding

w1 S BRI Ml el

fucosygné@ﬁ seid oantibedri eand Je@XFIRE a'@é'@oéy @Eo
disclosurNArth&CDRPALE fhe aftlbolEEHtAnM tsmgm £Rc&ARAL ST NY a
tho gurlne vari abl e regi'on and a "human constant regi on
me re especially preferred. Such nurine/ human chimeric
anti bodi es are the product of expressed
The dlsclgﬂje%e? Q(liﬂln%rﬂlasgzgeﬁlé ﬁ:gl‘\;r;a ah) log gec%?%ng Sésg’lﬁg E’rg@ 44 an
mkaH§éng¢D$fencodlng hurman i nmunogl obul i n const ant
regions. O her forms of "chineric antibodi es”
enconpassed by the present invention are those in
In one agpck fibarhis p@qvaséé a&HCS edkgapate RhEcomlpanty grprestipe GRTLL and an

ann—IGfﬁmrbﬁ%d§ rﬁéﬁgtg‘y%%sg@itedt Rn A h@h BlairP Rt ABOGY sai®Uaibody being
chimeric" antibodies are also referred to as ,

characteriged;ig ghat e prapra) obiyeqsp BEPia said sNgr Fendrsts Pefresni B thaad Alye:
chimeric antlbodles i nvol ve conventional 30

, r econbj nant g ene transfection techni ques now

&thQQQPdkHG&HK?ﬁ’ s P? See, e.g., Mrrison, S.L., et

‘with a fﬁkt DI\B[ QQqueatehcodiagd pSQ'ip.e USA}ﬁilngIBSH]I A8 oily, 685(5321‘11:1

DNA seqHurﬁ% ﬁﬂf%%f“%n‘{‘e%“g’gﬁ Vana leer@ ginacgftdth%ﬁi cﬂlﬁ aflx\ﬁrz(%ird
DNA s¢dqueenfce ameank a@rleast;@thmlp,}padq)mqujgf élpqﬁzgﬁntngmm of an
antlbodrye@aﬁﬁﬁGI( GOR) RNy RS et £ E ehitd DI u%ﬁce% t&ﬁc@R

the hes A PO PEAR %'%%chﬁfeag‘éé}%ﬁ{ﬂ St S, .

preferred enbodinent, a murine CDRis grafted into 5
The dlsdidmereffmﬂrmwmﬂnscsegjrmass&br the prodegtioant dnotl§ody 0 pr epar e
S35nigk Dnost BuEGRITBARY dlcrio
against ﬁ@? d“ésfﬁghéﬁ tgggzﬂe ) 8t8)n i n%7 c%st N%%Sﬁ ?y a
cell, wifh sﬁrste!PNé| SCQUARSEMEORPE 4 POBTFPYEE havips iisetivi J5Y
second A akishcERREoding e tasnthet earddbds dofmapr eStrthaagy chain,

se es reco i t :
and a ST SElcRECAR LAY 115: 3 L RERe BORGH.F18Y i Vhaim
of an anttfhatyregainst ISR, culitvatisg in hép@nwtan@n ey sdid hgst cell,
which bRSkide anrtrhodi8achavienty v asidabka, 30dneonst allrd DNA
regi ons derived from human gern1|ne i mmunogl obul i n
sequences. The variabl e heavy chain is preferably
derived fromgernline sequence DP-50 (GenBank L06618)
and the variable light chain is preferably derived




10

15

20

25

30

25t hat, while derived fromand related to human
gerniine VH and VL sequences, may not naturally exi st

wo WobliB4¢ he human antibody gerniine repertoi perieP2007/011159

vivo. As used herein, "binding" refers to antibody
binding to IG--1IR with an affinity of about 10-13 to
10-8 M(Ko), preferably of about 10-13 to 10-9 M
The term "nucleic acid nolecule", as used herein, is

n@%e%@&e%nhgr 'cQHc!hHgﬁs R é@ﬁﬂt}lo@@ %El?%e@&@s 8&1& antibody to the

ecul es nucl el ¢ aci
féﬁf?@tﬁl%’tm%‘d’@c?“éﬂs%mﬂsé’ds%“r“gﬁg?éd but pr eferably is
doubl e-stranded DNA. - 12 - Health Service, National
DasilddDdsesptidn tahk ivenBeihesda, MD (1991), and by
Brueggemann, M, et al., J. Exp. Med. 166 (1987)
1351-1361; Love, T.W, et al ., Methods Enzynol. 178
hegew) "Brbody ZncEnpmstsdbe wgriousierms 9 ﬁnéwitsmﬂmns bupnot
u%mgahmfedus@f#holangmtmﬁﬁ&r r SRIHO! Sﬁ@gaﬁentég NBiMen airﬁtboches
the CoHsta dorral s of .the ant egi: es_.obf.ai na

Ramapie ora ceprilkeSRRSES RS b 58 (35, the
chhrasteristicgnopanes Looslisgto tueurmmsomirehemmndl gd, Ig&x

or 1g&3 type are glycosylated at Asn297. "Asn 297

"AGGRS @%rﬁéﬁtst" REm %@ngﬁfbnmrfﬁﬁ ?eﬂ'g{hodn%b@y generally at Jeast

aspar, | ocat e bout ositlo n
e gnas Ihadioa FORUGR b S BRI EEIR fepblsaples of antibody

faagmebcsdhasde aﬂbé&ms’f;gﬁlgthafha&h smthgiylrmia:tm SR naking, and
it el BhodienBhmIP 8o Aot pAEAR.201 95) UPSLY eam

vvnst ream I'n’on I body accor di ng
to the i nvent [ on (AK18) 'Asn297" is | ocated at amn
Thei tarpognenastprebentibrly” oy amoapfland egtibedy (oparasitisne as S used
He®Gh ORfepftoda iraﬁb@ldf ﬁM&BodyVﬁfolls%tﬂ@ dfe;glsﬁfgleOfatrﬂno acid
heav .chai,n (ﬁ{ tz’ d h rein dengc Les, ea%tgog Eers to
6‘10“1 ARG 'h §vye"3ha W& 5PRRTCH S SRV ve
amubechted gisplayibg adingle bindingrepetbyy which Ihevqavﬂrtagbrﬂndﬂqestant
rg%gﬁsl A3ived a¥a 1‘;&95& gé}imﬁi@ ihnStHogRBdIiR R¥n&hai ns have
e sane gener al ucture and each donmi n conpri ses
our framework (FE i.ons whose seguence
"Eﬂedﬁﬂ“@? c%‘HE%"r“i/é*g‘ E%‘?)Vnn BEFR dopy TAPEONh JREPOAY, Fppising 2
Waeglnlensgloxé,ore ,cbmolhmmegtcanlft’cymd@teemrm Ay sp@gascamsl at least a
754 of th%ngtﬁﬁ{r?éﬁ%ﬂ( dESQégng}gmagQﬂtfer@ntl soushest species, usually

On orrratlon ormil oo
REepiet O nigcemBingat dNIAt teghpigeesy rcé“m‘T’H% aebg&leﬁq CRpFsing 2
rﬁﬁh&h@va’ifaﬁleh@@ﬂn lafd talRirkar fdBemd raivisire rRegecially pefairedl. Such

b gfra WOr Kk regi ns and .for h ' 4
re%‘l% e/ gpinan Eﬁ e&"her%%c 15 ar ﬁme PED uc‘égﬁﬁ )é: & eﬂrﬁngt{igaob-hhn
gthe sompbody DbAv pegnehts |egllwd1®gamnn@DR31m@g¢ lig| wgriable

r@igﬁsr Lhd WA |y, rhémQreBéHHm %hﬁqahr‘m{rﬂﬁnéﬂl&ﬂﬂxﬂgconstant regions
seC|f|C|ty/ % of .t eantlbv:gotg,s accordin

f
forvet G SERGIE! SPETBRBTIGS el RIPCRb Vention are
thbjed i twhidh thb elasnveniticss hablteei enoficdhyprbnrgeadi fedrh ehat of the
W}g@ﬂ nt;bordl){ §‘1pcthl Qﬁ‘)@?glc ?hﬁ?%cﬁgsr drk ers]o Odfe, 204 @%'"BQQYS itched
C? erein no _aci d res)dues O#
aatibadies. b ddsthods dor @r@iq%@hgngfceam@odles involve conventional

r@&HﬂﬂQﬁEht*lDﬂSi' 5}91 &ﬁetrms@&tmarte@bh@ea BMOREIL RAPWH S8 She art.

mno acid re ues from
AT S Ghah 1o S, GRERIA Y ss5pgess: Us
Rtent &lpis 0024138 andos®4y244i abl e domai n regi ons ot her
than the hypervari abl e regi on residues as herein
defined. Therefore, the light and heavy chains of an
anti body conprise fromN to Ctermnus the donains
FRI, CDRl, FR2, CDR2, FR3, CDR3, and FR4. Especially,
CDR3 of the heavy chain is the region which
contributes nost to antigen binding and characterizes
the anti body. CDR and FR regi ons are 35determ ned
according to the standard definition of Kabat, E A ,
et al., supra.
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- 13 - Gycosylation of human 1gGl or 1gG3 occurs at
Asn297 as core fucosyl ated bi anntennary conpl ex
ol i gosacchari de glycosylation termnated with up to 2

WOQHS/iEdé dues. These structures are desi gnat 84TES2007011159

G (al,6 or al,3) or & glycan residues, depending
fromthe anmount of term naljjGal residues (Raju, T.S.,

5 BioProcess Int. 1 (2003) 44-53). CHO type

gl ycosyl ation of antibody Pc parts is e.g. described
The Rout"hemanEedHanti@dyt oefery togattdbodies int whidothe framework or

7 "

'%91}1 %glsﬂel é@i@% Hﬁgﬂﬂlgﬁl %%gﬁ f{tﬁgf)% @'%eﬁ] ?rmd%{it%ﬂ to ucgu gnse the

GIP quwm&peziolaw uwﬁ rent PACAABUMR cUPPHEd (tedhgt of the
1fﬁﬁﬂ1r@? Tobliih. 14 af prefesnel @ﬁl@@dﬂrﬁﬂt LRnafhé Q‘Dﬂlyls grafted into

d th t
%r;?rer BT 1581910 PUBRY SBHu e ep e s ppaagag anfbody.
Jeeesd., lhnémmxml Bi, et €l INAterr332i IRFSh32FobIhend Neabirger MgS.» et
ﬁﬂakdr 3Gh (Y stsy 28238, muaag)sgtéfé&édeem QOH@{ﬂOhaltb)fhose

CcOoS ate t e’ ol osacc arl inth ? %1 :
IoPES RN ReAARces f%@gwnyp@ﬁtqn@gﬂﬁawtﬁ% agAvy fqr. © lineric' and

Baincibdal ahtfhaidsusi on pol ypeptide. Alternatively al, 6-
fucosyltransferase act|V|ty of the host cell can be

t
’f’lgc g%:r alljtme g y%borgnga % ﬁ}ggsrx%ihng lﬂéentd%] VS 1961%&@ 31?@0(1165
kavinigh othyiablec o awrvtﬂné arfegienyr derivedr nfrerad @@an germline
l%lhﬁk%gl&ﬂmhes@ &l impsR \F&ﬁﬁﬂlethegﬂsc}(aﬂa & lfe&iiﬂiﬁﬁéztﬁre@nfrom

P “‘auSF‘l‘EPé‘hw o9 QoepPath Joghl At tti?% gl g thain i

[&ﬁferdmd&ermd drcohh ggrrbling sequénve dist (GenBaminXHE568) od tlgethriable
clﬂ?f? p‘%@%l‘abﬂydeqP‘gQ ﬁfekb@éer%ﬁp rM@ﬁ@Q} arlPghe variable light

U I Ng eng I neer ed press_at ast

@Bﬁ@ eyt FieeT EuETEINCEaRTRS o 15 Jseore KOt i 7he Lohstant
hﬂgft@eIhﬂﬁbocQCatre Ybdsyarld mdgidjns(?cﬁﬂﬂhiahdgsl Whiecudhaegibis can

roduction OfSId ant| th i al
gu(?g’ﬁﬂl%\?’? ATt eSS Ay § ar & ésangra‘/gée?trr onUfIfig Acids

IIRB 28@300h 20#-2d8knd skmdawgwes refargngds)thirewl. at i ng sai d

anti body. In one enbodi nent, the pol ypepti de having

'@ithlefrh "Abinbirda¥t heman %ﬁtlﬁdﬂﬁi“ onrfapoloyftipbiidehaving variable and

f bl th tal.yt
o L LT AL e TR S i
1@airgiged daimle e pobmpepnt domsel etibedies aesardibe tgthsuipvention
IﬁQ/QSdeE 'sﬂ(g))e&lfed LB &l 91*%3' éoﬁ%m%‘éﬂﬁﬁhﬁox@f TRRNNRS laAARE acid

atl on donal
Seapencon oMb El AV LB AP resoebinans anibqdigsgre spquences
{hhe wlhﬂ@ Abrived oo 20k raddted of humangsmtias ¥H and%sequences, may

| oca tio hn,of 13

%cgt i ? gwqg{ﬁrl% P angt @%ﬁgéa}'é??ﬁ%ﬁepfﬁgm and I he

| ocal i zation .do_ma! n of cd-6 core fucosyl transf er asfe

£y uiedhasing, " hindingorefars roentibodybining ni iR withagmthnity of

JRRPOS1°dase® M QL) PFrbleraipofaiout thERo asPECL, the
invention is directed to a nmet hod for nodifying the

Ty TR R RA GBS, 2 i 5 MEcA BB D

mhh‘.t:l@cﬂ gid R¥dabpleatleom oedes ncnéfrmdeqvéq BRY o Hoels- @né«rd or

&&fﬂl@&%d@@'%@?%ﬁgﬁ id dodhesipiraedprent , the fusion
ypepti des o rnventlon conprlse the catalytic

omain of GaTlll Ip gnot nent

ﬁawp.%ﬁﬁf&rﬂ%ﬂﬁ? 68 bt B HPORP e ‘FEF“%%‘*% detail by

KatnsiBA, el 9Bequehees| of Pabdtematof bmnﬁmdmgpzrawn@cfrest Sth ed., Public

mannosi dase |1, the localization domain of GnTl, the

| ocal i zati on domain of mannosi dase I, the

| ocalization donmain of GTll and the | ocalization

domain of al-6 core fucosyltransferase. Preferably,

the Golgi localization domain is from mannosi dase |

or GhTl. According to the present invention, these

nDdifieq pligosacchar!des gf Ehe !QF-;R 1Q_ant@quy
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The anti bodi es according to the invention show high
bi nding affinity to the FcyRIIl (CDl6a). Hi gh binding
affinity to FcyRIIl denotes that binding is enhanced

WORMBACIEGa/ F158 at | east 10-fold in rel ati on PETHEROFHH11159

anti body (95% fucosyl ati on) as 35standard (see
exanpl e 5) expressed in CH32DXA4 host cells and
binding is - 15 - enhanced for CDl6a/V158 at

| east 20-fold in relation to the wt antj bodwasu red

Healthy Serzice, Matienalnlretigtesa At deltbrBetherdiy YRmbIRoL)zerd by
Khdga rrﬁhnaM g&tdlqu}zxp:qne@ntssa(ugsgn 0611061;NMvESERV., et al,
can, be i creas
lﬁs@ﬁﬁaﬁn TR S B S BLS AP S Y Nos:s 1o 8.
Qe fugefnl anch prefonred canstamtsémmanc ereofheStdnstafit domminsoof the
fit

iSpdiel GGG il the bt B n L SRS RDHHEINZ for this
inpmignng to | G-- 1R' as used herein nmeans the binding

of the antibody to IG--IR in an in vitro assay,

Qomsta albhmlﬂsrbfamlﬁifmmdlgmg, aﬁszayr IgG3vipecive tghe ogittédbadysn297.
c ace .an

r%ggg c%r%x%tlpf e lélVSiltéOSﬂ n%‘ngﬁr%%tsgg% %&d L?:Ezlégﬁ;lécated at about
msmwwmahs Fa regini brgechPhiminey sqEpceofaripgoss af antibodies,
A§§§7 B ehi&r l?ebio}fat@@@gmﬁ Qmiifo Qcilth (Lﬁlu ANk A& Mbrd ﬂhﬁn +3 ammo

c%} Do t@trrggg W(l?ﬁﬁ%lrl'l'll.ral? rRI X &eH&ﬁ'Pel g’éﬁ%ﬁhp 5p4 ng ¥o the

ibwadien)( AKTRE ahP97i i Locatfedhtmnmmdudrp@sntlsndé&l ned by
the terns ka (rate constant for the association to

fﬁke"vtaﬂmggﬁ&g"' @aﬁme réfon %? a(ifbh® SRGH AVILS, Wa?i‘&ﬂ%tr@glbﬁ of a

e ant] bodi es accordi
hqq%?hailfbh\’%}?d\ﬁ/uaewre‘fl degotgs MCBP%C‘ES%‘*“ o 6‘88?%’%3&3 chains
Wi is &Oélﬂed\/ﬂﬁéctﬂyeﬁ Difding tiearhibody ngteankign. TRe dbiveins of

vaﬁxﬁglgrlﬁl lyg%% and%efzwyégﬂgaullé hdv@ tilé:\’garhgg n?érﬁlst?rgcture and each

| es acco égl
damaint ¢agmprisTh down Hiapiemiogh (FB) rregigny adoss SF‘I%DCGIS nargpwidely

@nsé@ved, OlﬁTnn%ch&“ i ﬂﬂ%@f'h%ahlablazrdgionk’o (bgzcdnlfi)l&ﬁentanty
unor, cells ssa e a

Pt meteion GPTAE e fh e ATRHA st conformation

fordaymEtRs iyefoenflobpumdntaingtibe B6ledt Rrpetots adeCQlRSlﬂh each

élg[r{]ﬁ%qﬁeﬂif Sﬂin,leg tflfégqlmgﬁsllln?al cGuurd T2k ﬂ":ﬁnémﬁﬁ lz'ég‘?(qls and
£ | ncreaS|ﬂ &Fncentr ti ons (ia % h
QFm terler mﬁle ﬂmﬁ@% draedhe pthenehain the aptaes bipdigs githgthe

ddibblg hk:ﬂyaﬁﬂlh@]ﬁt {lin Cﬂ]l'RShieQﬁhﬂ glaph paftfculaxigrichpbftént role in

t [
R i iap o Fa B PR A EP et e b 3h{ 8 gna
thereflye ptovide® furthgr quethSdievqumélgﬂar e nmeasured as
average or nedi an values of at |east three

TH&@HED%BEW%@&@I&”E)? "anBigfPbRidideqlbriied b dpobE when
use<t:l hce);eug pe?er S IRE amino acid residues of an antibody which are responsible
for antigen-binding. The hypervanab]e region comprises amino acid residues from
the "complementarity determining regions" or "CDRs". "Framework” or "FR"

regions are those variable domain regions other than the hypervariable region

‘residues as herein defined. Therefore, the light and heavy chains of an antibody

comprise from N- to C-terminus the domains FR1, CDR1, FR2, CDR2, FR3, CDR3,

‘and FR4. Especially, CDR3 of the heavy chain is the region which contributes most

to antigen binding and characterizes the antibody. CDR and FR regions are
determined according to the standard definition of Kabat, E.A,, et al., supra. -
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The term"inhibiting the binding of IG--1 and |G~ |
to G- IR as used herein 30 refers to inhi b|t|ng
the binding of I"'mlabeled 1G-1 or I1G-11 to |G-

WOgPELERYed on the surface of HT29 (ATCC HTB- §§Y’E1P6‘?ﬁ3’r"”159

cells in an in vitro assay. Inhibiting neans an | C50
value of 2 nMor lower. -—-186 - The term"IG~IR
expressing cells" refers to such cells which are

overexpressing I G=1 _rec or to about | east

@acwl@ﬁ%déphlapgv dghi | StsiRe GeriTs %r%%ﬂ% (as eS?éﬁpr%OSYlated

Eib&fﬁlémﬁﬂ' komple SligobchasidNglyctiyRaibh aerntii28d with ap eel2l Gal
8 rexp S

5 e L T B0 5 B e

15$i@kes| Repainkng foumt thef amecetptoértsrr{yepl &al Ire$1éuq5reﬁ§aw ed-S,

lﬂ%gg{cgﬁs Mgk tlff%dﬂ%?ﬂ? 153). Cr})IG) tﬁk ﬁmsylﬁi@gf%nngo&y%ts is e.g.

i nhibiti
A P ot Fo R Ly GhxspeoniBesie L e AS3) 2hatn Aawibpdies which
a8 S&)brxlﬂﬁh:ngel? ESpr@deHSm Py gcdrgodif8] QD thas6048ls0B0ally are
osyﬁyed]a§As 971 uﬁﬂ)lja’tl%t%f @Lagl I)’/regj-l Smt 201 5
cont ai ni ngf!O 5% heat i nactivated fetal calf_ serum

Tircsyrtialiy faepsyinte Ul Lk gritbodymsspréingpiar Bt inyertin cam be

- &peaedth b BBYbmSadifidd ﬁBEtlcE@&)gméehﬂ&ﬁ Repressat least dns nucleic acid

EEE N N T e —
ﬁumlata/ah«t orligo$acE@Bides lpetheorﬁreobgbyl sﬂmoppetgnhq;diment, the
,gm;,g& Eﬂge nvial Enter a!;t{]ﬁﬁt is VAL %1}@@;91&0 ARy al,6-

erm |
FossfirasigTaae ALY PéF*@q?S’E eﬁlacae &F |da'ffsfrs€$ ReRBRiAdAcryHing
tassa)ﬁ,mmg tBTg%neﬁtd glymrﬁudhﬁedl @o&O&JIQODhet em6068t 0Dantibody

uc?sg aH 0 ca{lge dgt%{"mﬁl%fll e.g. pglﬁ') ?:?S'b%e}[mgntguérp c&nét;%p {e.g.

f@rre%tmcat uwamhyaccenbmeuw oéar fleagtepmneriogje dﬂ@’ fléfferent

fl{}% 148BR aksind, When conpared to such an assay
out said anti body Phosphoryl ation i s det ect ed by

S 0L PR B A B B 0 218
IﬁctdlbdA‘@mperg a1 Biying Th bostereth engimetrisd dg -edprsen eltehf@st one
ﬁﬁ}ﬂd&let%ﬂdg yén?&ﬂﬁg Ch T fhsibA eptie terlasnﬁ dvsirs a@tf\nty under
n u I ar ge n ntli CCO
IR SINGPoRETIT: e Grofrtioh b i BHP ST B BatteL R apygion
df&hmﬁ@s&&ﬁa@dﬁfpﬁsﬁbﬂ oh the Bchregibn efitaig antilefdyaand (b) isolating
afg%‘h g}d'yoi‘n %h e%ﬁmbogﬁn%lﬁ ?B‘e%&ﬁ?ép%‘&e %%lr AF Aivity is a

0 accord I n ron 1 n e presence
f@ﬁloefppéwmdee erqurablmc-ﬁmwmgetbﬁ c3falytie Idalt“é’dl e 1b) and the

O8EI fdcslshaBbh Aohiin %@'a' &té&%ﬁbbﬂb‘o}@ C‘r@s’iﬁeﬁlt ﬂolyﬁ@ tlcie selected
LUl

t NK I _

P . FropB ORI e oh e IO ITBRe PEpERaopdtst T the
1bcdh|zimdn @onein |dEF8{1; M+wt@]@lwhwphﬁﬁymmra&enl df'GnTI"), the
15%&&% %%pgfrgq? &E@%c 1l Ghe lx&a%Qatﬁfﬁpaeﬁéinngf B(1,2)-N-

ells, ares ti mul at ed

acerrlelicamminybanearass TR GiL Dt 46585 loselization ﬁ@mea ch %6 core
ﬂuﬁé@ﬂﬁn@t@ra@@ TPréféHabl?Qﬂﬁé GoglGenlitaion @dndin B fivh Mannosidase IT

Pl wma HREIbE FATTO Rl T retind fr mofitine

thy ghpésstylation lpkadile dfrep amai%ilﬁ anfibérlyhy vaimgisbddmethod.
speci fic for phosphorylated tyrosine. Conplete

Mot dr i29Pkcthe BRes&ltARAIntohanafGtd RNa bietfddUenbdifying the
glycosylation of an IGF-1R antibody by using a fiision polypeptide having GnTIlII
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- 17 - on the Western blot visibly no band can be
detected which refers to phosphorylated | G--1R The
anti bodi es according to the invention show preferab

WOZO g to the same epitope of IGF-IR as é’f‘FtTfE%‘H’y"’Yﬂ”

18 or are inhibited in binding to IG--IR due to

steric 5 hindrance of bindi4ng by anti body 18.

Bi ndi ng inhibition can be detected by an SPR assay
using i mmobilized antibody 18 and |G- IR aﬁ_l

witite and compristrg the- Goigh Mcalirgtion dlomain iy hetgralegous Golgi

ReHatgApRbtide. 19 BRE BnbadinRAt, Che ﬁl@ﬁnrﬁ\d ﬁcﬂ@l’ﬁﬁkhe invention

duct f 50% t hat t
e 80, Sl 1Sk ToE SHAIE 1S Dbl SRR me Gol
Ioedlfzatiore doimairt lie sderved fmmmahe Igyoups |cngs151mg| b cttxe A¢calization
@J}nﬁlw la’l k‘lﬁgﬁlda%g g HIQOQTheZI{}% td%HRi )9?19 thm&gﬁzﬁon

proteln ern1nan capa Sp eCI to_an

domsip efymarmesidassds theslpsal Wﬂ%ﬁl@ﬂ@tﬂ ef eﬁgn%@aqhﬁylocallzaﬂon
ﬂ’&ﬁéliﬂi &f &Uch%%&is?Mﬁhﬁfgﬁs@fPr@hﬁlﬁﬂlﬂhe S Abcatizatiof ddehain is
‘?m ds orr@%q{) 4}d§ chai ns and usually have specific

P dRaiofgASilbrEr ik r uct ural char acterl stics, as well

as specific charge characteristics.
Loofdingty thermatseahihversinse Hiese msiiﬁydaihgew@}@pléss frthe IGE-1R
bbbt Q;Hb)ﬁ hedhitRid laatco&mapl MefeR@ly @hd rwse&@a ”Bénﬁlbﬁsylated

GoveRadeTig hhiids B %t’c‘if‘gl?‘g{“ﬁgne{] §% Rty Bt pifieted

d;lrgakdltlharid@arlelaonip&xphoryl ation of tyrosine and
preferably al so PKB phosphorylation of serine to a

& el Herdit wgéggpﬁaﬁ%@mﬁl F&i 9&&%8 %o eﬁtﬂi@s that are

i nventi on ul ate T&
3hle cqtﬂyw%ﬁdélépw adrarsty Elaﬁ%%ag’me %G f’SE f‘{‘ 1-4
Iﬁrikﬂgé Sto The iﬁmﬂkb@dnﬁﬁn@ﬁx&omﬂ i the tﬂmtahﬁosjyhvcenet i afn N-linked

RO Rar leE S Bhtud B iE 81k ARAS | ARG B QRBL activity
pmdhi f @ abibnnof n@esspmexéwé@gli g cenl qciatyg. ofNifigl,4)-N-

aESgh§dobathinyRrahBera8 1 DASH REows Rl AdmbAndsAeplycoprotein 4-
i nvention Erefera I

t h t. bi ndi
b dN-par ORI t%a%%ra? o (B2 g AOREEPS (%80
Hemsayclamred r&uhm:ttereeoépﬂuerlmemawpi e@momg o8 TBiockentistry and
M%ke'gglall ﬁﬁﬂ%f(#@ BM%) aas‘iﬂé&‘s‘wﬁ%& 1"1‘15 'pgirhcgfar Bffog? g-s/sély thh

used e term os%éce overs a ki nd
‘ére‘l‘"lﬂmlﬁrd%%ﬁiﬁpéﬂﬁl%)’éﬁ thafpsp e deReadensy goresitdt Pheed
fidtebd RleypePted drs ahan'am i tgarmthea dub@ar[ttalll?&uhﬁ& tof tht: hivse-

, ?egp endq Sngg tdﬂ Icflméi%gxtx Iﬁ\g{] v1téy i ast gom &E n(tin'Id']EP %ep of?lt c%glcﬂdate

er pr o
polypeptide biilh dkhibit rgnetaeenﬂceww ph nmomom 6@119%9%%&1@ less and,

Re s tnot moiltsthan %Bg&tﬁeﬁ@?ﬂqeg %@{‘vxfyuéﬁ&%sﬂﬁgﬁeﬁﬁlyah&qnore
crease evels O

wg theredo Wal@qsr%gtlweﬁrw%\&q F*\?&reryﬁhd% psgfl hgreif), ghe term

Polef E:fcﬁ_lﬁdtlals doasiin e€fbdsIo the amino acid sequence of a Golgi resident

polypeptide which is responsible for anchoring the polypeptide in location within

the Golgi complex. Generally, localization domains comprise amino terminal "tails”

of an enzyme.

The antibodies according to the invention show high binding affinity to the FcyRIIT
(CDIﬁa). High binding affinity to FcyRIII denotes that binding is enhanced for
CD16a/E158 at least10-fold in relation to the wt antibody (95% fucosylation) as
standard (see example 5) expressed in CHO DG44 host cells and binding is



10

15

20

25

30

For the protein expression in the host cell, nucleic
aci ds encoding light and heavy chains or fragnents
thereof are inserted into expression vectors

b
WOZNSRIBAY Snet hods. Expression is perforned PﬁTé@@WIMI”59

host cells, and the antibody is recovered fromthe
cells (supernatant or cellsldafter lysis). The genera
nmet hods for reconbi nant productlon of anti bodi es are
wel | -known in the state of rt and descri _bed,

for
ahangsd dor CR16HY 1p& ¢4 léwt%()rfqlfi ireeayon s Yk antizpdy measured
l%ﬁ’s)nir@dc@ FRsRion Rebdhadcé (SPRYUsing Gdmrdbilize@alld ba, atSan aﬁibody ‘

qggﬁ?q{glhgh %f;iog lﬁ& (seegg)rbz{nfé@ﬁ %&l p&%g?%% ci%i)é fgﬁ}'eased by |

Méthnds gccBtdihrg tothz setawftthe bftdysuddifygngDhe gmites acid gequence of
t\%\%%??a 8{ Q8 §f}co gﬁ%ﬁmﬁ@ﬁ& gat B0V tBb 8P Prbfetrdd methods

l'ysat or In a partially
6 F$W@Rﬁ@%wgubstantlally pure form Purification is
performed in order to elimnate other cellular

Tieean €hindingto QGHQR" a9 niedrfiendn triezanethg biretilgeof thelahtibady to

- d oL
RSl P o) Pl 1P oG AOGAR LAEE D B3y s
- bindnte ehmfm @gdabnwngag%KGEéRgm megsueedy bbr%lf@gq $lasmon
| @é&gné}kF;PRy\BBindM}é)\MbahQ at Bimdiig offineg AW3UBd10F. M 6t less,

al 15 §ent Protocols in Nblecular Bi ol ogy,
@$@€%§’ Fgﬂi and Wley Interscience, New York
(1987). The control sequences that are suitable for

 Bindingrofohesntibady wx KeilB, or FoyRUH sam beonyssdgaseckpy a BlAcore

%B&' J%Qllfh%laaglogaﬁ{)ﬁkgr [%9515 Mwfederi! ¢h§‘ afirR9SSMMBe binding is
site. Eukaryof %H’ s are known to utilize
|

e PR crghiaent €omian! fo) PSaerTian Bibs (gL patbody), kd
(Nwéd)cﬁdtmn&@hﬁtams), ampkp ébd/ia). Thi estibodies acdording te kleciedention
hnto a f b hpna e [ ho
400 B IR APORIE EhARLATPUAR il ANSE N (R B
¥ -tcretory Ieader is operably Ilnked to DNA for a
pol ypeptide if it is expressed as a preprotein that

Pied binahfgabiemir ﬂ anfelGTelr et Imnglofis tlbe mﬂﬁbij{@fbtrltﬂeanﬁbodxes
r en CErlpyl S. el.a 0]

%é%rglo L 8*6 mveatf The r‘t?'ﬁ){'r ans{:nref”sr&t§ ast ??50 & 4 Bay for

iSading o eGF-OAGE-IH itd b@éﬂﬁ o thaion gellsi Itnesur:h ap gesapfhg amount of

{aﬂfb}fa%glelaqt(}@ Icadl@mﬁ 6fl lF@PQR tihdihg ﬂagn@faﬁlthmeﬁsoa{a @S the
Q 1acil|

te t Ce
Gkl arov e aE ot 96 BRI CHBERIIGh Fpetarsuihout
atde u&thntncg&a@mg caftdntratiorshef clxs endfody. Ser Eioryalues of the
anq% gles a&3h 1n%%otlﬂa uﬂ%q 1-51? Ed’r(%ﬁléjﬂ)lﬂgmg LR EE-1 Echﬁyp b to IGF-IR

ancers ous.

ae @Qrm¢n6§haéblz bt aricbﬁleureﬁqo af the dpelienior b&ls’-ku?g %&ghCé’nIfIGF-H

R 1ESIR ik hbout 11Pto 3: $l«[@ \Sdlﬁe%%réjﬁxeﬂﬁfed&)élaiiérﬁgé dil&nechan values
ers

AN e PR e RV DR T BT gy Bebut of the

scope.

The term "inhibiting the binding of IGF-I and IGF-II to IGF-IR" as used herein
refers to inhibiting the binding of ['*-labeled 1GF-1 or 1GF-1I to IGF-IR presented
on the surface of HT29 (ATCC HTB-38) tumor cells in an in vitro assay. Inhibiting

means an ICsq value of 2 nM or lower.
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The nonocl onal anti bodies are suitably separated from
the cul ture nedi um by conventional i mmunogl obulin
purification procedures such as, for exanple, 5

WORPeH 0376 A- Sephar ose, hydroxyl apatite chr onaﬂ’@@'fﬁ’éWfﬂlllﬁ

gel el ectrophoresis, dialysis, or affinity

chromat ography. DNA and RNAléncodi ng t he nonocl onal
antibodies is readily isolated and sequenced using
conventional procedures. The hybrldona cells can

The temadGE-Roenpeessiog wslic reforatoasigh Rrlls wipish are paenckpygssing

R T o e oo 2uhrt T8y cxample
thmay, el Swgb it %@3 ﬁfﬁ%@% k7St RBAagsl e tek, | Rree

CRKIGSSQ awgexprasmgrmmm bfiel drynshection eithoi fxpﬁésswn vector for
t@lﬁi € ah%orllm@ gﬁ;}; e;m)laslr_bt d%ll i@ eqHJreé)g cgf’cﬁﬂ% &)rLammgrs, R, et

'oactive I sotope
ala@i\/lﬂ,(bhj&ig%%)l-’ﬁé? 1%\753r odrug of a cytotoxic agent.
Agents useful in the generation of such

TROURS/HO nhymettﬁﬁg havagreen glesphdrplatosb oxegors to a cellular

RFERBYLahoh aalating BT Sill M iR 1t A0S BRb o MdecER rcr-
o pbi nrdl pyefemablyv b0 ftp algFrdMios noflecdlepHERdRi pertasili in a medium
% 5‘%%‘3&\! ﬁﬁf«ﬁ&@ f&%ﬁ&%@ﬁﬂﬁi @O Qi 1009 hurbdrC1GE-1,

abrin A _chain, ccin
Hbi‘fh épwﬁtqdn to Apdurnt 2% rvm ouh r56‘fiei‘ odi Bhespbprylation is

péredtel nby W’aﬁeﬂh abaatm@r nganaapr efticdy (PARc BAPIyrosine-
@fé]ospﬁor,yfa@d FRARL dll{‘éagol h&[vgﬁag B e QI k}} ?formggg)l‘fr' ﬁfort term

onar | I Ci na I'S i nhi

heatiog ¢ 56°IC for @mchvatmcquhe pmemengatisysterenonyci n and

the tricothecenes. Conjugates of the antibody and

'gﬂéf @:&ﬁx‘hﬁ@ﬁﬁg bf 2K8 ﬁlﬁﬁﬁl‘]d#?laﬂ@l”areﬁe&‘[ 1oed sellgfar phosphorylation

i functi ot el a

59y, Ysing, ?ﬁ? (f§ grocfg[] lb%’ %H@b({)d" 9({ ﬁ&? (?}%0 Fectl?lgsnggp IR per cell, ,
piseDbly 1.0 AGtMios nedecujes TlﬁP IBipeueetls umnamedden coRiainyrg0.5%
Rdat iHHORS Rt cal?@rﬁ%@t&ﬁ%ng'1@1\@3’1&111@91'1@[‘1 4@l compared

HCL), active esters

%B’ébaﬁ“eﬁssayaWH%Wo‘é‘é"( @Hﬁﬁag H Félpa éms‘atssted by Western
Bliogtirggziisthy ﬁomﬂwal@}spéeﬁc foraRKh phos@bee,ftatdbiﬁemmny l4y3 of PKB
Qﬂgﬁn ssalgpopgzc th §3fl}4)@;on| um derivatives (such as

i'azonl unbenzoyl) -et hyl enedi at ni ne),

dii socyanat es (such as tolyene 2,6- diis Céyagegs o lysis of
r

Bl s - ﬂEth‘)@é“dFPWPh ge i*rpe»f}ﬂf&m% JAR
Rufasltfrhératgeleells bpan dhtﬂbddy@b&ﬁaﬂg &) theff@venaxAbpthe, presence

Qﬁ f‘?%fttoén!‘:{%nfgb&@ 1n gelgpurlgrggpeef% afly gg é‘t?est:[%%%%tlcggg)rig%z?on of

ISl prpcprgsdmga:blésl with an antlbody according to the invention in the presence
bsGHebio? CURNALIP REREhYy RoBRUMHEMC ) MHEBE effector cells from buffy
tr| a nepent aaceHﬁ e3c:| d (MX-DTPA) is an exenpl ary

§ Mg AGEHCT &nj ugati on of radi onudeotide to
the anti body. See WO 94/11026. - 20 - In another
dbpect,"complepriabibition ofVigit1 ordipredsighelstransdantions irtfersitg the
fhfhi &1 i —ﬁ%ﬁﬁ't&l?hog o kb Qﬂchﬁ@ﬁ:&L ﬁicﬂgna&ay, IGF-IR

ant | ent i on, fornul aé?
P@’@‘éﬁlﬁé r:elw pisfesabin H3RaMesslls: arg stignulatecpith K Bl @nd treated with
B ah il Ui dc6@ing ITERS irdve@iicn 0dn hxﬁtﬂ)ddyi\/cﬁﬂtdnmtlah&if 5CEvl or

ﬁen%ﬁ%"g%'ﬁaﬁ RHB e DR AES T UER e g S shorgstion of

K3R-Bt Godeaagedhitby Nestpnnbhnm anglysis withrapl entiboe specific for
h H&ng&l} apy BRGS0 fthe FYRASHIs AR ti8h if R@nd if

E}?d(‘egge%? I nvent ?%n m?ﬁé@ea I elastooneggﬁti -t unor aéent el

or other conventional therapy. A "chenotherapeutic

agent" is a chem cal conpound useful in the treatnent

of 10 cancer. Exanples of chenotherapeutic agents

i ncl ude Adriamycin, Doxorubicin, 5- Fluorouracil,

Cyt osi ne arabi noside ("Ara-C'), Cycl ophosphan de,

'[hi otepa, Taxotere l(doget a?<el ) _ Bu_sul fan,
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20as enzymatically active toxins of bacterial fungal,
pl ant or animal origin, or fragnents thereof. The
term"prodrug” as used in this application refers to

WOZ0$/088d6 sor or derivative form of a phar mac®GT{ELH0TA11159

active substance that is |less cytotoxic to tunor

cells conpared to the parent7-drug and i s capabl e of

bei ng enzymatically activated or 25 converted into

the nore active parent form See, , Wlman, D. E.

@ et psteradlot visikin so baad ¢andwsietaieg Vésél refgtogphasphorylated

plr.and H mel stein, K J., Prodrugs: A Chem cal
Approach to Targeted Drug Dellvery, In: Directed Drug

Bl pickdrglo croiyaidh, Rayplelesply ERE p fhysome

afitoph o IGCH R at droibolp ¢8 udere imibited io binding FodGRetR dux, to steric
RAg mﬁ%&lﬁmg gy %modﬂ&f fnaﬂrgqgﬁpblttdw QRRwRRM.A @by an SPR

con alnlng ont al nl ng prOdrU
a56AT USIRE E@ﬁ@@h%ﬁ%@ﬂt&oén A3 gad IBFAR #@ SRACERFASIRT 912950 nM
:ﬁfcpl!ﬁé dfifbody!ty be Ayteac dt PEcidentgRionlsF-10@GMAM signabreduction of

BB Rt Pl B ond afiRRl PRl amibary dhafye an sy

sbist penfirettdphethy lsawe traaringe by orsingi anitbgdp 23 dis @gslmmoblhzed
%{ﬁb'oﬁ?r ocytosi ne and other 5-fluorouridine prodrugs
Ich’can be -21 - converted into the nore active

t f d Ex I f t h
e o0 oS EreEY Y PR RS BT, TR G pe R Spink to an
srhibediz.nEpindpes msualty wdmsist boft claansicallyt adtivei suefdcd o graupongs of
%BF&%EPS{C?[%@ Uhdifo chﬁsngﬁl.gglsﬁﬂé Q@a‘#nsaab\(avtﬁualﬁshﬂé Qfecific three

rmaceuti ca acceptable ¢ rrler
qhmqnggggl séfgﬁttgﬁld chgrpcterigtices natsswda jag [56?% 16 AhaH8e |cgaracterlst1cs

@@ﬂbi‘xﬂ%@naﬁﬁhﬂhﬂﬁk@ﬁfoﬁnaﬂ@fhl ad@itbfaésr‘rﬂ@dlﬁgr%msﬁed in that the
onj C

bR oA B R BT S P o

séwentser i s suitable for intravenous, intranuscul ar,

“subcut aneous, parenteral or spinal adm' ni stration

tRe Qntx@(Ydlésnh&@¥dlﬂ§‘ 18 the NhV&itm) mh/ﬂmt paanuagmbhﬁglaltwn of

eSO BB AP kD BhesPufyyor of REhsht? Aoty B

does not inpart any undesired toxicol ogical ef fects
TheentbagiesBurcgulingStvthe énvention preferphlyr dawrgegulatgghe IGF-IR
b8l levdid gﬁmm%éﬁba&?inttﬁnﬁﬁ d ?QE&&%%& fuhdrhe

i nvention. Exanples of such salts include acid

ddi tion.salts .and hase addi t.i addi
§ Pt atrrdiBCe Tar YL PO FoHt R ANt P ain¢reional
gowtts of smodr calds 1hy.10hohniyl formaticgicdssay as ¥Ehagprotifesitianodf 16F-IR
,j;, Spi;,gwgt(ngrw f i& kAN be adm nistered by a
r hods

i et nown in the art. As wll be

preci ated by the skil]ed artls the roul
Phtian@rodigs AcIETEatg 5?? RVETLQrL PYE faé‘ﬂ‘érﬁ’&. Y ﬁ% ﬁwﬁmg of
ihesii 6l inedivl icteptdio nadmiiinﬂmtgecrorwemmpoasm of itsaéin receptor
'J%‘r’&”trés‘s%ﬂ 3?&&&%‘ ;Hﬁ%% n;gfmﬁ céHtﬁa‘ti%ﬁt&fQéib niabl/ITRY
Pe ce ss%try 0 Coar the conpound Wt :
adm ni ster the conp ound 20 wi t erlal to
Py veedrhersipsthe ferm hoscFlb ﬁo"eFSo‘#“YeISé ‘2‘6 “J!aﬁ STLFApdishycan be

&@né@&dadmgéneﬁtertﬁ@l ﬂo‘l)ypapﬁ&tbj ant ahtﬁgeﬁrblﬂdhﬁg (mblleaﬂ& of the

carrier, for . exa

PSRk AT Pp° Becaprirararr dails pRer Sbigrra e allow
dapradution ©f buhhggendohding mn%ecu}?rmthm@élﬁed ghicplprms. The host
acceptable carriers include sterile aqueous sol utions
or 25 dispersions and sterile powders for the

ext enpor aneous preparation of sterile injectable

sol utions or dispersion. The use of such nedia and
agent-s for pharmaceutically active substances is

known in the art. The phrases "parentera

adm ni stration” and "adm ni stered parenteral ly" as

used herein neans nodes of adm nistration other than
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30 administration, usually by injection, and
i ncl udes, without limtation, intravenous,

intranmuscul ar, intraarterial, intrathecal, _
WOIA%EEdpsul ar, intraorbital, intracardiac, PCT/EP2007/011159

intradermal, intraperitoneal, transtracheal,

subcut aneous, subcuticul ar,}8-- 22 - intraarticul ar,

subcapsul ar, subarachnoi d, intraspinal epi dural and

i ntrasternal |nJect|o d i nf usi on. e

eliyae breanribay maniRiREh fo RPISth {oigated et ofgne or more
poasptidathavieg GrililtacingyaGeid lis ereprefefryd achagedis.s and

di spersing agents. Prevention of presence of 5

Ifgrctfmg g;&gﬂ' eg’cgpesﬂ@r}/ 1rpﬁ1§q{§)§yéeﬁdn98&P 2B Sh& fih‘l\g'alggﬂ LR heavy

procedures I ncitusion o rno

'céqamsb@rctfr@gmams athareaﬁtaref aq*ﬁgar:d dBENEXDreSsIN SRR B standard

Bahale mxpfelad;&{ RipetBAAL Lrpémen (hlost @y, hhe t}&cmlboami rbfi¥ered
to include isotonic

%ﬁ@ﬁ%%“h§ﬁPﬁm§§m§bﬁ% ﬂsa‘% St chl ori de, and the Iike
into the conpositions. In addition, prolonged

Rirsgenptal orethuids fererecombioneipredytinnnefcetibpdial are ovelkpeyn in
tlB@ séaQJ%mg hit AROGMsciMedt R asmbus {rPtheGbvid @R Ses WTMAkrides,

'ay absor ptl o such nos rate_and
TRy S R o N Sl R N A
QedeA7ed 82 RKaufeanpR.nikl. cBmteﬂchbr B¥s@noo)i Isvdied j Wiarner, R.G.,
)t(\%nei Ra}(or?c%utfg%q éﬁesatli?‘tw%l 870-8¢ drated form and/or

phar maceu conposi "the present
|nvent|on are fornmul ated_ i nto_15phar eutlcally
Thecanftbadcs mas by dresshini whokeosellenpi bedl Tsenerin fiswaly
ﬁtﬂlﬂeﬂ%‘i%uwtarﬁiﬁll& butd’foh’ﬁePlﬁﬁﬁcan&@ ﬁi@rfﬁﬂﬁ@@eoﬂdﬁﬂ &) dintihate

' i ent n_ t roBcell I
By ali SoBdci 8 bibet SertcRibRNt ROtk Efllap gy acics
o pageine bpt simlaxh tachmigues »ofnd%n&@ﬂkallee SR§r weatexwnt, CsCl
s esg'% c§lu‘?ﬁrt CRidnYRodrapIas HhEMse Heelgﬁﬁiﬁh%gesfshﬁﬁﬁﬂﬂk&é Gvell

L Do caft éﬁ%m'f“'ameaa“ st Bl 8t Rfptecutar

Bibkgpatieand Publilleng ehd¥liky Intesegece, BeelYonk {198Tepend
upon a variety of pharnmacol cinetic factors including

'Flnzectﬁ‘ﬁ{dlvs'e@ YenPls {HH€ a&agxﬁfaﬁlél ﬁ? ;ﬁ'@l@? bd, 'f@xn%xampﬁ hfclude a

present Ion enpl oyed, the rou e of

BAONTs (ORHCP B PP G f L kgsome hRindifge site.

Bxfkappotic edello BreOfndwie tP aﬁhz&pﬂoa[ot&@nﬂdunckrb ehd golyadenylation

élgﬁkoyed 25 the duration of the treatnent, other
conpounds and/or materials used in conbination

with the partlcular conp05|t|ons enpl oyed, the a

Nesleic aeidgint operarilinked, Whsni s plaseh 1t aafigctinnab felationship
WQ'&@{hehlrﬁicHd a@fl Jeﬁ@erﬂ@t F&nbxeh)@fblagDNPE&ireﬁi prédfefuence or

e T A N AT ——

la'ﬁplalmm zbaty ppticighates dn ithe acanetivgl yﬁdm)gp]ypqmdgl—@ m@@pter or
gh%éf u&g)e 10614 a c&nﬁ% Q&ﬁ@ﬁ’c?é it it Qf‘femte R8s FpBbh bEthe

the extent t

ETH)OSI ion is £
ARSI réb%ym&bmqﬁ@%wq HORGIAPY TBRY & PERANG seapgnce if it is
Sitioned spaeiodidalihie tianskaton. Sinerillg, "bpérhbly kst indaas that the

ﬁﬁ[‘&usteéluences beuggslmked are contiguous, and, in the case of a secretory leader,
contiguous and in reading frame. However, enhancers do not have to be

contiguous. Linking is accomplished by ligation at convenient restriction sites. If
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Proper fluidity can be maintained, for exanple, by
use of coating such as lecithin, by maintenance of
required particle size in the case of dispersion and

WORNSIIE46f surfactants. | n many cases, it isPCI/EP2007/011159

preferable to include isotonic agents, for exanple,
sugars, polyal cohols such-d9-mannitol or sorbitol,
and sodiumchloride in the conposition. Preferably a
partially fucosyl ated antjbody according to.the

 sugly sigasidernat exigfs Breuiynths e phigonukleatidaadaptors mdimkersiafe used in

Sesrahn@tviit\colvihtidaal plattiveb (TarcevaO), for the
treat ment of breast- cancer in conbination with

I T d ' '

L GRRRE PG FhRL s TR AP Ao DRl
doo¢rdisinaly imxamoglbdulif | prurfestion dproeciversc sudhi a¢.i foy exaaple,
R A€ Bﬁtoﬁéé ﬂ%r&%‘iylyﬁhqﬁé SrBRAI G phly, éeh@le&fcﬁih%ﬁ!si_s, dialysis,

TP EOBR DN AranR < B ke Fppoclons antbodies i
ﬁﬂﬁlﬁrfikcﬂag&i efd seqabnded using @onventihsal praeddies. hedybridlani bells
wi t hout departing .f t irit of the invention.
Brgtre*n? ¥ ‘\:/‘\315,0ft‘“’%‘é}l %ﬂl&%\?’g’nal ysis of rel eased
ol i gosaccharides of samples 1 15and 2. Figure 2 shows
Thenonvenspu ndlsqraRestans d ta BB EIINEA Lesk SAPPESIE ( ther peiibody
als'cort@ﬂ{gt rgl khe Eﬁﬂ&{ﬂhoﬁs dBhpghteds 1204 h@t@ﬁéﬁi’ceﬁgédgn such as a
stem conpri ses e pronpter .syste P .03 97)..
GRoRIEGRUBF 1B 11 AP Capypasta S gl G e,
fugg@ll, plati droshimaledigist of Eagments WEradh s/ BB6ITE IMAR Be- 2
éﬁ%%%n'sﬁgdge)b& élﬁl%%u%épi EytdtoxREaEEt2 A8Ehtt AlRiIRAGe Rﬁegeﬁtcion

B RGN R ST
AidCRsHnigntd thgfeof ehadhncadfbeAiK:d imdluddkBghtbérid A2BRain, nonbinding
active fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas
aeruginosa), ticin A chain, abrin A chain, modeccin A chain, alpha-sarcin,
Aleuritesfordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI,
PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria
officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and

the tricothecenes.

Conjugates of the antibody and cytotoxic agent are made using a variety of

- bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithiol)

propionate (SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters;
(such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl
suberate), aldehydes (such as glutaraldehyde), bis-azido compounds (such as bis
(p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p-
diazoniumbenzoyl)-ethylenediatnine), diisocyanates (such as tolyene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-
dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in
Vitetta, E.S., et al, Science 238 (1987) 1098-1104). Carbon- 14-labeled 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is
an exemplary chelating agent for conjugation of radionucleotide to the antibody.
See WO 94/11026.
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encodi ng gl ut am ne-synt het ase SV40E 343 pronoter hCwW
pronoter 1142 pronoter Intron 947 intron WO
2008/ 077546PCT/ EP2007/ 011159 - 24 - Table 2: pETR

WO20BB713@ ycosyl ati on vector) Elenent Length PCT/EP2007/011159

Description chimeric MPSV pronoter (contains enhancer
of hCW pronoter) 875 promitler synthetic intron 1324

In another aspect, the present invention provides a composition, e.g. a
pharmaceutical composition, containing an antibody of the present invention,

formulated together with a pharmaceutically acceptable carrier.

Pharmaceutical compositions of the invention also can be administered in
combination therapy, i.e., combined with other agents like chemotherapeutic or c
cytotoxic agents or prodrugs.. For example, the combination therapy can include a
composition of the present invention with at least one anti-tumor agent or other

conventional therapy.

A “chemotherapeutic agent" is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include Adriamycin, Doxorubicin, 5-
Fluorouracil, Cytosine arabinoside ("Ara-C"), Cyclophosphamide, Thiotepa,
Taxotere {docetaxel), Busulfan, Gemcitabine, Cytoxin, Taxol, Methotrexate,
Cisplatin, Melphalan, Vinblastine, Bleomycin, Etoposide, Ifosfamide, Mitomycin C, -
Mitoxantrone, Vincreistine, Vinorelbine,. Carboplatin, Teniposide, Daunomycin,
Carminomycin, Aminopterin, Dactinomycin, Mitomycins, Esperamicins (see US
Patent No. 4,675,187}, Melphalan and other related nitrogen mustards.

The term "cytotoxic agent” as used herein refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term is
intended to include radioactive isotopes, chemotherapeutic agents, and toxins such
as enzymatically active toxins of bacterial fungal, plant or animal origin, or

fragments thereof.

The term "prodrug” as used in this application refers to a precursor or derivative
form of a pharmaceutically active substance that is less cytotoxic to tumor cells
compared to the parent drug and is capable of being enzymatically activated or
converted into the more active parent form. See, e.g., Wilman, D.E., Biochem. Soc.
Trans. 14 (1986) 375-382, and Stella, V.J. and Himmelstein, K.J., Prodrugs: A
Chemical Approach to Targeted Drug Delivery, In: Directed Drug Delivery,
Borchardt, R.T., et al. (ed.), Humana Press, Clifton, NJ (1985), pp. 247-267. The
prodrugs of this invention include, but are not limited to, phosphate-containing
prodrugs, thiophosphate- containing prodrugs, sulfate~c0htaining prodrugs,
peptide-containing prodrugs, D-amino acid-modified prodrugs, glycosylated
prodrugs, B-lactam ring prodrugs, optionally substituted phenoxyacetamide-
containing prodrugs or optionally substituted phenylacetamide-containing

prodrugs, 5-fluorocytosine and other 5-fluorouridineé prodrugs which can be
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intron GhTlI1 1644 encoding
N-acetyl gl ucosam nyltransferase 111 Manll 3435
Encodi ng mannosi dase ||l pac 600 encodi ng puromnycin

WOoausyisté ansf er ase from Streptonyces al boni gETHEBRPA011159

49 pol yadenyl ation signal Both plasm ds were
cotransfected in a gl utam-ma-prototroph CHO or HEK293
host cell (EP 0O 256 055). The cell Iine was

cultivated as fed batch cultivation for to 14 5
aayetidingehamore edivesgiiotmaic foeegleng Fasmples pF ¢ygetpxic drugs that

:%ﬁtbg Ia]%ﬁvéﬂz&hm% %&T% fHAPP B& 1Hfthl§ Hﬁi@ﬁﬂ&r@fﬂcﬁﬂe but are not

, e anti i sol ated from
lyrpide @p@\"ﬁ"a Ok fﬁl&ﬁ‘ﬁtlﬁa%edlt gﬂﬁg’?\@gr aphi c
met hods. WI' anti body (AK18 ShOWI ng fucosyl ati on of
AS0ed ihereirs C plriraatticyllpsaeptaitel carnied iﬁﬂfihdimsmy lhadell eslvents,

&%/pae{'slug{] rﬁ%%ﬁ"ai) %&Jeéfl E@acgﬁ%ﬁ giﬂulééz%g %ts\/\{sgtomc?tand '

atlsq)mlgnf delaxing, agentts,apnd the|like Gt arqg,pbysxolgglt:gll\ygggmpatlble

ﬁerérab@@ 5tl‘u‘-: (b iy kls sﬁltabl@tfoﬁtntravé;ﬁid , ﬁﬁraﬁﬁﬂ&airi‘zkﬁﬁi%%%;)us,

Ur | t

Is%gltsreb?f Soisafs dbiitelon e &éwénla‘f%?f PREM o pha

M nus Medi um (G bco No. 22561) 10% di al ysed FCS

£ Ciphennadeuti@Byl GBceptable anld’ Zefarsotd b saltGrhat anetains, throdpsired
WB%%Q%HMF? ofliGP %E@U&? S detTHosi t‘te.ﬁﬁ'nkbdem]eﬁ&ﬁﬁmbgcal

effeets t(@qeglrg]% l?tetééq? ) OI, SV st aF afgl;aprlnt gc: ?1@1;7]7) 1(?5:}) é?lch salts are

included in the invention. Examples of such salts include acid addition salts and

base addition salts. Acid addition salts include those derived from nontoxic

inorganic acids, such as hydrochloric salts.

A composition of the present invention can be administered by a variety of
methods known in the art. As will be appreciated by the skilled artisan, the route

and/or mode of administration will vary depending upon the desired results.

To administer a compound of the invention by certain routes of administration, it
may be necessary to coat the compound with, or co- administer the compound:
with, a material to prevent its inactivation. For example, the compound may be
administered to a subject in an appropriate carrier, for example, liposomes, or a

diluent. Pharmaceutically acceptable diluents include saline and aqueous buffer

solutions.

Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersion. The use of such media and agents for

pharmaceutically active substances is known in the art.

The phrases "parenteral administration" and "administered parenterally” as used
herein means modes of administration other than enteral and topical
administration, usually by injection, and includes, without limitation, intravenous,

intrammuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,

‘intradermal,  intraperitoneal, transtracheal, subcutaneous, subcuticular,
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Instrument: BI ACORE(r) 3000 Chip: CMb Coupling: am ne
coupling 20Buffer: HBS (HEPES, NaCl), pH 7.4, 25C WO
2008/ 077546PCT/ EP2007/ 011159 -25 - against IG-I1R

WO 2008/07F846 xt r acel | ul ar donmmi n was added i n vaFPCafP2007/011159

concentrations in solution. Association was neasured

by an |G- 1R-injection of 223 nutes; dissociation was

nmeasured by washing the chip surface with buffer for

3 mnutes. The affinity data for antibodies 18 and 22

wyr@agicylan sybcapsylas subasachppids SPtYaSRfrFi»n‘ifH‘?“fa]af‘%d mtrasternal
sibh e8d MfusibiR (Bl ACORE(r) 3000) Anti body ka (1/ M)

kd (1/s) KD (M No. 1 1.98 x 105 2.02 x 10-4 1.02 x

%Qés% c%bmpo‘%iti%)hss 6rn§(y %19(? c%h?a%n_ )%djluqrg'n -iéh %s JPQEs%watives, wetting
agents, emulsifying agents and dispersing agents. Prevention of presence of
microorganisms may be ensured both by sterilization procedures, supra, and by the
inclusion of various antibacterial and antifungal agents, for example, paraben,
chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodiumn chloride, and the like into the compositions.
In addition, prolonged absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay absorption such as aluminum

monostearate and gelatin.

Regardless of the route of administration selected, the compounds of the present
invention, which may be wused in a suitable hydrated form, and/or the
pharmaceutical compositions of the present invention, are formulated into
pharmaceutically acceptable dosage forms by conventional methods known to
those of skill in the art.

Actual dosage levels of the active ingredients in the pharmaceutical compaositions of
the present invention may be varied so as to obtain an amount of the active
ingredient which is effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration, without being toxic
to the patient. The selected dosage level will depend upon a variety of
pharmacokinetic factors including the activity of the particular compositions of the
present invention employed, the route of administration, the time of
administration, the rate of excretion of the particular compound being employed,
the duration of the treatment, other drugs, compounds and/or materials used in

combination with the particular compositions employed, the age, sex, weight,

‘condition, general health and prior medical history of the patient being treated, and

like factors well known in the medical arts. Preferred doses are considerably lower
than doses of an antibody produced in a nonglycomodified CHO host cell like
CHO DG44.

The composition must be sterile and fluid to the extent that the composition is
deliverable by syringe. In addition to water, the carrier preferably is an isotonic

buffered saline solution.
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Exanple 2 Determ nation of antibody nediated
ef fector functions by anti-1G--1R HuMAbs 10l n order
to determne the capacity of the generated HuMAb

WOaMsiBEdbes to elicit i mune effector nmechanPSKEP2007/011159

anti body- dependent cell cytotoxicity (ADCC) studies

were perfornmed. To study t#3-effects of the

anti bodi es in ADCC, H322M DU145 or other suitable

| G-I R expressing cells (1 x 106 cells /nl) were

Rraperi fheddify c4n e mauﬁ@nednfowmlq by 357 of sgHDE paghigsiecithin,
 MRinkerd28€e 8Pr artile 34Cid fheaca&iebf disﬁétkibﬂtaﬂﬂ by use of

germar s, cel s mere Eﬁ r tlnes Bf le
SYFiagh BOh SR BRECE ‘P"tﬁ?ﬂmrﬁgﬁ” er §’famp ’
sﬁ@&s,Xp@lyalB&l’fcﬂH eudhhas hashitoleot sorroughtamdmodnap,chtneide in the
&yn@gr were-determ ned and cells diluted to 1x105
CBHCEPR™ i n RPM - FNTPenStrep medi um from the pell et
afterwards. The cells were pl ated. 5, Oqg per wel | |qh?
Rreferabln o peoidlp fugosylatod antibodviaseerdingde tBe MyEnugR, pyseful for
thet dr&eahess o‘ﬂﬁﬂﬁjﬁddﬂdcc&hbﬁaﬁd)rﬂalndc Meinity 4Taeeva®), for the

AR ot B frpe dp SrBindtnuilf Eitlepfibe Wrdlusbfiab), and

[BubsetjoBmdry jin Eonlpnatidn with e@n@tabemfl (Gsmzg®dsh| y
i sol ated PBMC were added at an E: T ratio of 25:1. The

r"ﬁ{ea?(ﬁfi} %xaﬁﬁﬂ%&’ ¥ &daxﬁ&rseéueﬁteﬂllih@fﬁg ate ﬁﬂﬁﬂd@dgl;o aid the

l}_{f és[taqcﬂ% A é)lﬁgsgﬁtemgg} op, %}kep téuez%cog%o{’I ngcﬁ § $eZ%ri}bm the
appandels chim@00 ¥ gndemdtopd fHat ohodifipgronat cant baamade in the
Igrggé’&l?éses?t f&ﬁ‘fi »511%%?& 6k £0mahe i&ﬂtﬁé ﬁv&ﬁw% pl ate.

uroplun1s utlon Per in Elnmer, room
tenperature were adde tes re i
Fighdps 1nehees 1br MALRGREY ST raties SDeeA af@es FatnBles 1
adeantified in a tine- resol ved fl uoromet er (Victor 3,
Perkin El nmer) using the Eu-TDA protocol from Perkin

%{Eﬁrz 5 §§ é&g \Q}Hﬁé ﬁ'Pg;UrgtP @dil%%@%ple%(icuwg Ii"‘f‘control)

ysi s IS expressed as % of

‘the qHX|nun1reIease of TDA quorescence enhancer from

get cells lysed by detergent corrected for
spont aneous rel ease of TDA fromthe respective target
@ﬁ&L1 Results are shown |n table 4. 5Table 4:
e

Specific tunor cell %SIS No. 1 GW%Bb 84%
The expressmn system comprises the CMV promoter system { 0323997) and is

described in tables 1 and 2. As antibody an IgGl antibody against IGF-1R
(WO 2005/005635; AK18 or AK22) can be used.

Table 1: pETR 2880 (Antibody expression vector)

Element Length Description
IR18 HC 1404 encoding heavy chain of AK18 or AK22
IR18LC 714 encoding light chain of AK18 or AK22
GS , 1122 encoding glutamine-synthetase
SV40E 343 promoter
hCMV promoter 1142 promoter
Intron 947 intron




10

15

20

Exanple 3 Analysis of glycostructure of anti body For
determ nation of the relative ratios of fucose- and
non- fucose (a-fucose) 10 contai ning oligosaccharide

- WOS003(06T4é es, rel eased glycans of purified anPCHEB007/011159

material were anal yzed by MALDI - Tof - mass
spectronetry. For this, thedantibody sanple (about
50pg) was incubated over night at. . 37C with 5mJ

N-d ycosi dase F (Prozyne# GKE-5010B) in 0.1M sodi um
phosphat e buf Teble 2ppETR 8273 (Glysogdatianvectirbase t he

ol i gosaccharide fromthe Dr ot ei n_backbone.

Subseq_g%ggl]lty, the gl ye@m 19 struct urepdaipaned were

i-sotated _anddesatted-Usi ng NOTi P- Carton Prpet T pS

¢hirpeds MEGVIremet yof¥R:  NuTi pAOFPSi , Cat. Nr #NT1CAR) .
(Agn@ufsieﬁﬁgtncg[t@fp tthe NuTi p-[Carbon pipet tips were

_]%;@g}are Eo bi ndijng of the| ol i gosacchari des by

AW 3—FH—HM-NaoH-oH-owe d—by—20—pi;

qyntletmvattmn (e.g PL3Z4r adi enintrgnade from Baker, #

<‘él‘é’ilwat e3 = 30% vivieaget! c %cgdﬁg é‘%ﬁl}@u&galﬁ nyRUr €

r For thisg|, t e respecti v ons were
|l oaded onto the tap of the ‘I‘i?lﬁfﬁﬁ?sﬁmanhv material in

#agIINUTI p- Car bon pipgs tip BpitoRlggsathobida@uph | t .

Afterwards, the grygan Structures correspond
B antibody were o‘ﬁﬁd to th%‘cﬂgltnglpluﬁﬂm( b’ﬂgansgrase

NuTi p- Car bon pi pet{ ti ps by ﬁrbﬂnlﬁﬂgptopn)amhlbmmrt he

B e ot yoans. Botmd-to- R SR AR e

NuT| p- Car bon pipet tip were vvashed with 20 pL pure
ash‘ﬂdsﬁb&e\‘)@i‘aﬁ%&cﬂeﬁﬁﬁ highf o@@ﬁ \GHE of HHK2G3 host
E?ﬁafﬁﬁ%

t.h sL 10%
%ﬁi@@”ﬁ 356 b The St vt Syltivajign for up to 14
@lyslfn @nuadtedtmaismwe rgena‘raﬂelaatibwdy mtdheSwith diffegerttiappunts of
%ﬁ%%ﬁnﬁﬁ%&{?ﬁl& Pyl kesby m%tﬂea@rw%p%xam frb¥erht isHBEnant
eac ana of

[ysis mass
%@dﬂ{rrﬁﬁ#@b’@m“ﬁéﬁ’ﬁa@%&te@?%r e conbined. For this 30
nmeasurenent, 0.4 pL of the conbined el uates were '
WiTx#iboty UﬂlélfM‘HoDlmg fircgelatisintd 95%0 iglecBDbiBamtlyt prioduced in a
?Elpﬁge 13l s(e% o@arpnr‘ttg-i(ﬁgé’éﬂq{ﬁ%o%%(ﬁﬁdé %Flwgﬁ rW}T' %t al., Somat.

enzo tonics

@¢lls§ewea (1976284526 i FAB9TE M F - et 2k, Molgfcell. Bi 0 52 ABRAL$75-
andUuanab Y cet M, (el 333ud3a kloy-4t pniedaddy, ukedt al) Saoiit) €l Mol.

S SRR Sl BRYOR Yo 05 00 BSL SR o v
Kipdini §Gifob aNoe22568),e1086 adialpted dF Gy (Gibeo I @ x264AGH0¢4) end 2
r e n upplement
A B P L ERb P T ARSI ITL qopplement).
Subsgquently, t he peaks were assigned to fucose or
e (non-fucose) containing glyco structures by
Detepalnartign bhthermffhigsofaatiddFatReahtiodies helGlaES es
theoretically expected for the respective structures
{ulmefomBhREoiDidode and ol i goor hi gh- mannose,
respectiv wth and wi thout fucose). For
deiper ni nat@%ﬁ of the ratio of hybride structures, the

éf dy mk%.ﬁgglo di gest ed with N-d ycosidase F
Endo- cQ L ntly. Nglycosidase F
?‘é @ases ¥§Q§F Z\I&%& yean g LG

ructures (conpl ex,
hybrlde and ol i goand hi gh mannose structures) from

afﬁﬁ% 2}1{559%%&%” En@Hhnt e FERARELY&ies éﬂ&%egdﬂt) have been

eaves bride type glyc tianall
%WWéve eechinGuE e PREARIE IRelr hiseeRgered antirody
the glycan. This digest was subsequently 15 treated
and anal ysed by MALDI - Tof nmass spectronetry in the
sanme way as descri bed above for the N-d ycosi dase F
di gested sanple. By conparing the pattern fromthe
N-d ycosi dase F digest and the conbi ned N gl ycosi dase
F / Endo H digest, the degree of reduction of the



A-fucosylation (in% No. 1 64% No. 2 61% No. 3

(HEK293) 79% - 28 - Determnation of the affinity of

anti-1G~- 1R antibodies to FcgR Il (CDl16a) Hi s-CD 16a
WORSS/0FHMe- coupl ed to the surface of a CMVb- cECHEP2EFH11152

RU). Instrunment Biacore3000 5Running and dil ution

buffer: HBS-P Measurenent:-2b-data poi nt/second at

25C, 5 mminjection of antibody at 100 nM 5 nin

dissociation at a flowrate of 50 ul/m; sanples .

ggpiosc i -By 16F- R extraceljdaradamain yap pdderbinsYATIORE goRgepiations
ih- oAb dZathdiNAal Medsuled b anRBSBIIRShjeltidd @f Wniinutes;

1; RU for 45% fucosyl at.ion: 65; RU for.,60% :
%ﬁ@&gy%waa casused BEpahie tas g%s?‘i"gﬁ‘wlgt g%@“&% figninutes.
- Meeifihioxdata for antibelies 18 aGdr2@nmd dpownnodlkbly $. was

perfornmed. The partially fiicosylated anti body was

adm ni stered at days 1, 4rupfe3.l1 in a dosis of 10

ng/ kg/ day. I n conparison TQ W _anti n rug
rel at ed cha%@QW\ﬁéPén%g@ldgﬂéme&&&%ﬁ@ 3§géondi tion

and behavior bhody weight food consunption,

10

15

20

25

hemat ol ogy AnGE&ly d ka (v/MsYi istkd/(1{xdl .IEBL(MD) ,
MACTr 0SCOPY ;O] Or 9N el GRS, 5754847 1.02x10°

No. 2 1.86x10° | 2.68x10* | 1.44x10”
Example 2

Determination of antibody mediated effector functions by anti-IGF-IR HuMAbs

In order to determine the capacity of the generated HuMAD antibodies to elicit
immune effector mechanisms antibody-dependent cell cytotoxicity (ADCC) studies

were performed.

To study the effects of the antibodies in ADCC, H322M, DU145 or other suitable
IGF-IR expressing cells (1 x 10° cells /ml) were labeled with 1 ul per ml BATDA
solution (Perkin Elmer) for 25 minutes at 37°C in a cell invubator. Afterwards, cells
were washed four times with 10 ml of RPMI-FM/PenStrep and spun down for 10
minutes at 200 x g. Before the last centrifugation step, cell numbers were-
determined and cells diluted to 1x10° cells/ml in RPMI«FM_/PenStrep medium from
the pellet afterwards. The cells were plated 5,000 per well in a round bottom plate,
in a volume of 50 pl. HuMADb antibodies were added at a final concentratioh
ranging from 25-0.1 pg/ml in a volume of 50 pl cell culture medium to 50 pl cell
suspension. Subsequently, 50 pl of effector cells, freshly isolated PBMC were added
at an E:T ratio of 25:1. The plates were centrifuged for 1 minutes at 200 x g,
followed by an incubation step of 2 hours at 37°C. After incubation the cells were
spun down for 10 minutes at 200 x g and 20 pl of supernatant was harvested and
transferred to an Optiplate 96-F plate. 200 pl of Europium solution (Perkin Elmer,
at room temperature) were added and plates were incubated for 15 minutes on a
shaker table. Fluorescence is quantified in a time-resolved fluorometer (Victor 3,

Perkin Elmer) using the Eu-TDA protocol from Perkin Elmer.
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Patent Clainms 1. Antibody binding to | G-1R and bei ng
gl ycosylated with a sugar chain at Asn297, said
anti body being characterized in that the anount of

WORMBOSE40 t hi n sai d sugar chain is between 28¢IERPIT/O11E30

50% 52. Antibody according to claim1, characterized
in that the anpbunt of fucos¥®-w thin said sugar chain

is between 20% and 40% 3. Anti body according to claim
1 or 2, characterized in that the anount of N
Hieymagnitude of ech Isic br ALY hEMpyessed a1 % of the anaximpay relsase of
THR ﬂ%%?éé&tncg nlll\!iﬁc%r H’oﬂ@lheathfk@ﬁcens Byse b e Eent SorkdGt&d for

l ess. 104. An ccording tq clains

S@Hﬁ‘iaaé(tuérrf-'lféﬁ atelTinJroms fee wssre Brechesti REus g v in
thideq: 5. Anti body according to clains 1 to 4,
characterized in that the anmount of Nt eimnal alpha

1,3 galactose is 0.5% or +8384. 6. Antibody according
toclains 1 to 5, characterlzed in that the anti body

IS a 15chimeric;—humenized pr trgranmant T pody. 1.
Ant i body | 8#®pedi ng to cl ai mkSreqts ymogkelllysar | ed in
t hat sai gngnji body shows onese¥% nore propertie
sel ect ed the group COﬂSIi ing oOf . a)shows}a
rati o of val ues of i-nhiBEf-on—ofthe bind ng of
IG~1 to IG~I1R to the inhibition of binding of

#Ag;l d3to IG-1Rof 1:3 to 3:1; 20 b) inhibits for at

c 0% preferably at | east 90% at a

Anshysisraf ghcpgmcsrenf amibedy. | R phosphorylation in a

cel lul ar phosphoryl ati on assay using HT29 cells in a
Fﬁiddié!éﬁnﬁﬁmcﬂi of nhe QGelafivd e:&tosi'difaﬁicbseatﬂd fiet-dhcosal(4-fucose)

F h .
cgn aﬁmgg qg%:»gaccﬂartl(g EA g%gllr ) re gl Mf‘%‘g g :ﬁﬁffﬁ‘g léu?tlbody
h@erislRvee mneilmch lngaﬂtIPIvT@fymewpsthth or thp themtibody

APRL daBo@CIoY Wi idPeB&Ed ﬁderE}ﬁ 1B 3 plaow fth (BfﬂU &L GBRoddase F

Conc% xS bﬁq’ba@sé?wtg% SR STy in order to

pélaﬁ)ae(l(h@ dligofa0chatide froh ebellpestein@ackporze Subelberitly, ale glycan
SRR E%%)EQ NP9 iQindd fygat adsnast hgmg qmlgtc@alr ipet tips

serum when corjlpare such an V%:r out h
@htaenednffp@o §yygen: Bligt Q\rula GaEN LS g st & Replastpry the
Nu’I‘l -G_'arbslh gf gt Lisi wei@ Pi¢pared abf bividing of tiabokifosdddhdrles by

ao*h@g e Skt of 1 0T QYA 8 ?ﬁg‘ﬁﬁdﬁg A Sl oL
giedientrgradaigomdiyikens {@@Ré)ulh%ﬂ%w achiéc #@d hodiagrmn 20 M pure
wABAUERC BB, the respective solutions were loaded onto the top of the

chromatography material in the NuTip-Carbon pipet tip and pressed through it.

2}

Afterwards, the glycan structures corresponding to 10 pg antibody were bound to
the material in the NuTip-Carbon pipet tips by pulling up and down the N-
Glycosidase F digest described above four to five times. The glycans bound to the
material in the NuTip-Carbon pipet tip were washed with 20 pL pure water in the
way as described above and were eluted stepwise with 0.5 pL. 10% and 2.0 uL 20%
acetonitrile, respectively. For this step, the elution solutions were filled in a 0.5 mL
reaction vails and were pulled up and down four to five times each. For the analysis
by MALDI-Tof mass spectrometry, both eluates were combined. For this
measurement, 0.4 UL of the combined eluates were mixed on the MALDI target
with 1.6 pL SDHB matrix solution (2.5-Dihydroxybenzoic acid/2-Hydorxy-5-
Methoxybenzoic acid [Bruker Daltonics #209813] dissolved in 20% ethanol/5mM
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a) an antibody heavy chain conprising as CDRs CDR1
(aa 31-35), CDR2 (aa 50-66) and CDR3 (an 99-107) of
SEQID NGO 1 or 3; b) an antibody |Iight chain

WO eWar1546 ng as CDRs CDR1 (aa 24-34), CDR2 (aBCHBPHEjA11159

and CDR3 (aa 89-98) of SEQID NO 2 or 4. 10 10. The
use of an anti body accordi-ng-to clains 1 to 9 for the
manuf acture of a pharmaceutical conposition. 11. A
phar maceuti cal conposition conprising an anti bod
afzlont 6 mg/rlp andl anlgsed wigh 9. suitghly turisd hrakerailteaiex BOUYTOF

igﬁg&[}g{tp ohﬁn.[%,a%dl@ool sh&ts Swdr@Treldi@ed BRI sARTHT & Qb Asingle

maceuti ca

i conmposition for, the treatnent of .
exaerament. The SlBQ‘éfaaggB‘P&ﬁdnUeFoe"é]“&Feﬁw By the fex auplysis safpare

 (iBRultdh Baltbhies )i hades were deigiminsd ésratle eavhednind peaks detected.

i,th a cytqtoxi g agent, a prodr t her eof a
%ﬁﬂ“&'ﬁc &'ﬁd PS{]‘ﬂeg’ﬁﬁey .as%‘%i gO(lei%mcsgl d caé%lg{’ﬁee (on-fucose)
comtdmibg nglped ytrectyree yi aorGATME [the magses walewlatied |aga- thr masses

| € OSPbARE Sriiehfds fe. & UGRPle&NBbBdahind oligo-
%géfﬁg%?y?g%&grﬁ%_b%dy%&ei@%, har é&}gzgi&?gdﬁpﬁjb?} ot g
FrhdgimagRoTe REeRSEUVE X A1 g‘ﬂ%%‘ég‘]‘o ain is between
20% and 50% -31- 15. An antibody according to
Bradat@ndindtonOof dre caiocef hybridet stantyreprtbé entibddy lsarepls twas

I, RARC 3 g : | ... :
ARG RO 75, NS i
glyrosidassrF raleasesralia rhisked @fyciit SARGIUTES ROBIP expiwéw‘é%ﬁlil oligo-

ke NBGkres) from the protein backbone and the Endo-

£AN
R U e LR A 54705 e o

Gledaptresidang the aeduding ewil of1Be glyruoGhisdiges vap subsequently
{£80268Rd 3a%]21§7§'?d %9 ORrak 251 280 < B> st crdhPiy RAt 8RT ddine way as

versl on. o.
described above for the N-Glycosidase F digested sample. By comparing the pattern

~ from the N-Glycosidase F digest and the combined N-glycosidase F / Endo H

digest, the degree of reduction of the signals of a specific glyco structure is used to

“estimate the relative content of hybride structures.

The relative amount of each glyco structure was calculated from the ratio of the
peak height of an individual glycol structure and the sum of the peak heights of all
glyco structures detected. The relative amount of afucose is the percentage of
fucose-lacking structures related to all glyco structures identified in the N-
Glycosidase F treated sample (e.g. complex, hybride and oligo- and high-mannose

structures, resp.), see table 5.

Table 5:
Sample A-fucosylation (in%)
No. 1 64%
No. 2 61%
No.3 (HEK293) 79%
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<210> 1 <211> 118 <212> PRT <213> Honp sapi ens <400>
1 GnVal Gn Lou Val Gn Ser Gy Ay dy Val VaI Gn
Arg 151015 Ser G n Arg Len Ser Cys Al a

Pro G4
WO@@?""’@’%}/G Phe Thr Phe Ser Set Tyr 202530 Qy ﬁEP‘%ﬁF‘E”’“lH@

Trp Val Arg Gn Ala Pro Ay Lys Ay Len Gn Trp Val
354045 Ala lle Ile Trp Phe2&sp Ay Ser Ser Thr Tyr
Tyr Ala Asp Ser Val 505560 Arg Gy Arg Phe Thr Ile
Ser Arg Asp Asn Ser Lys Asn Thr Len Tyr 65707580 Leo
Asn Ser Len Arg Ala G n Asp Thr Ala Val Tyr

Pherfingtifd 809 ainmityATgnGIGFLIRanGbydiés o FugB HIY(ICIRbe)
Asp Leo Trp Ay Arg Ay Thr 100105110 Len Val Set Val

BB A dmine Loipl P e b iFa OB P26 212>

Instrument: Biacore3000
Running and dilution buffer: HBS-P

Measurement: 1 data point/second at 25°C; 5 min injection of antibody at 100 nM;
5 min dissociation at a flow rate of 50 pl/min; samples pre-cooled at 12°C;
regeneration of the surface with 7.5 mM NaOH/1 M NaCl for 1 min. Results: RU
for wt: 11; RU for 45% fucosylation: 65; RU for 60% fucosylation: 72

Example 5
Toxicity study

A two week toxicity study in Cynomolgus monkeys was performed. The partially
fucosylated antibody was administered at days 1, 4, 7, 11 in a dosis of 10 mg/kg/day.
In comparison to wt antibody no drug related changes were observed in general
condition and behavior, body weight, food consumption, hematology, ECG, clin.

chemistry {excl. ALAT), macroscopy, or organ weights.
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<400> 2 Ju Ile VvVal Leu Thr Gn Ser Pro Ala Thr Leu
Ser Leu Ser Pro Ay 151015 Gu Arg Ala Thr Leu Ser
Cys Arg Ala Ser G n Ser Val Ser Ser Tyr 202530 Leu
Ala Trp Tyr Adn Gn Lys Pro Ay Gn Ala Pro Arg Leu
Leu Il e 354045 Tyr Asp Ala28er Lys Arg Ala Thr Gy
Ile Pro Ala Arg Phe Ser Ay 505560 Ser Ay Ser Ay
Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gu Pro
65707580 G u Asp Phe APatend|Clwpps Tyr Cys G n Gn Arg
Ser Lys Trp Pro Pro 859095 Trp Thr Phe Ay Gn Qy

1Thr A¥doYRibiddide RETGEMR Hi0848g }g}%@@l&e&%ﬂ*?akﬁ@r chain at
<212> PH® <213>_Honp sapi ens < > 3 G{ Val G.n 11'1@110
Val ‘gngd%ersad W@%dyd’?ng)/&ﬁaf%tlm@ niopfig &“‘y aAppyat of Tucose
151 QJifhiSesid ketar Bhgn i€etSetn TYPs atdl 0%l a Ser Ay Phe

Thr Phe Ser Ser Tyr 202530

2. Antibody according to claim 1, characterized in that the amount of fucose

within said sugar chain is between 20% and 40%.

3. Antibody according to claim 1 or 2, characterized in that the amount of N-
glycolylneuraminic acid (NGNA) is 1% or less and/ or the amount of N-
terminal alpha-1,3-galactose is 1% or less.

4. Antibody according to claims 1 to 3, characterized in that the amount of
NGNA is 0.5% or less.

5. Antibody according to claims 1 to 4, characterized in that the amount of N-
terminal alpha 1,3 galactose is 0.5% or less.

6.  Antibody according to claims 1 to 5, characterized in that the antibody is a

chimeric, humanized or human antibody.

7.  Antibody according to claims 1 to 6, characterized in that said antibody

shows one or more properties selected from the group consisting of:

a) shows a ratio of ICsp values of inhibition of the binding of IGF-I to
IGF-IR to the inhibition of binding of IGF-II to IGF-IR of 1:3 to 3:1;

b)  inhibits for at least 80%, preferably at least 90%, at a concentration of 5
nM IGF-IR phosphorylation in a cellular phosphorylation assay using
HT29 celis in a medium containing 0.5% heat inactivated fetal calf
serum (FCS) and 10 nM human IGF-1, when compared to such an
assay without said antibody;

¢) shows no IGF-IR stimulating activity (no signaling , no IGF-1 mimetic
activity) measured as PKB phosphorylation at a concentration of 10
pM in a cellular phosphorylation assay using 3T3 cells providing
400,000 to 600,000 molecules IGF-IR per cell in a medium containing
0.5% heat inactivated fetal calf serum (FCS) when compared to such an
assay without said antibody.
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Gy Met His Trp Val Arg Gn Ala Pro Ay Lys Gy Leu

Gu Trp Met 354045 -3- 50 5560 Lys Gy Arg Phe Thr

Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65707580

Len G n Met Asn Ser Leu Arg Ala Asp Asp Thr Al a Val

Tyr Tyr Cys 859095 Ala Arg.&hu Len Ay Arg Arg Tyr

Phe Asp Len Trp Ay Arg Ay Thr 100105110 Leu Val Thr
Val Ser Ser 115 <210> 4 <211> 108 <212> PRT <213>

$lo MOA AN B NS eI toh clalrs | 1t Vahathetoriddty bfcan aB&imityPoDd about

Al a JThrs Lelo eu Ser Pro Gy 151015 G n Arg Al a
Thr ent%iﬁ E@@K&rg Ala Ser G n Ser Val Ser Ser Tyr

202530 Leu Ala Trp Tyr Gn Gn Lys Pro dy Gn Ala
®r o Anigbadynateendingeto claims 1 to 8, characterized by comprising as

complementarity determining regions (CDRs) having the following

sequences:

a) an antibody heavy chain comprising as CDRs CDR1 (aa 31-35), CDR2
(aa 50-66) and CDR3 (aa 99-107) of SEQ ID NO:1 or 3;

b)  an antibody light chain comprising as CDRs CDR1 (aa 24-34), CDR2
(aa 50-56) and CDR3 (aa 89-98) of SEQ ID NO:2 or 4.

10. The use of an antibody according to claims 1 to 9 for the manufacture of a

pharmaceutical composition.

11. A pharmaceutical composition comprising an antibody according to claims 1
to 9.

12. Use of an antibody according to claims 1 to 9 for the manufacture of a

pharmaceutical composition for the treatment of cancer.

13.  Use according to claim 12, characterized in that the antibody is administered
in combination with a cytotoxic agent, a prodrug thereof or a cytotoxic

radiotherapy.

14. CHO cell capable of recombinantly expressing GnTIIl and an anti-IGF-1R
antibody being glycosylated with a sugar chain at Asn297, said antibody
being characterized in that the amount of fucose within said sugar chain is
between 20% and 50%.



354045 Tyr Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro

Ala Arg Phe Ser Ay 505560 Ser Ay Ser Ay Thr Asp

Phe Thr Len Thr Ile Ser Ser Leu Gn Pro 65707580 G u
Asp Phe Ala Val Tyr Tyr Cys G n Gn Arg Ser Lys Trp

Pro Pro 859095 Trp Thr Phe.g@y Gn Ay Thr Lys Val
Gnlle Lys 100105 - 4 - <211> 990 <212> DNA <213>

Hono sapi ens <220> <221> CDS <222>(1)..(980) <400> 5
pee Ageantisiklydchrdimg t6 CRirh€ ¢ t@0 Gor dafic@ G atilictht, g efedly breast

tee tee aag48 Ala Ser Thr s 4 Ser,, Val Pr.0

| outsRbar Bt reatp Saggpt prplon B sl (S o Gty RO
aca gcg gcc ctg ggc tgc ctg gtc aag gac tac96 Ser Thr
Bet 4&hyantibgdyTancorlimg £d alaires 1Goy9 Gyrsthe desatyizdnt lof drgusp cancer,
Tyr ]%39\@1%%90 cancer and/or NSCLC.



<110>

ttc ccc gaa ccg gtg acg gtg tcg tgg aac tea ggc gee
ctg ace ageld44 Phe Pro Gu Pro Val Thr Val Ser Trp
Age Ser Ay Ala Lee Thr Ser 354045 ggc gtg cac ace
ttc ccg get gtc eta cag tee tea gga etc tac toel92
Gy Vval H's Thr Phe Pro Ala Val Len Gn Set Ser Ay
Leu Tyr Ser 505560 etc age age gtg gtg ace gtg ccc
tee age age ttg ggc ace cag ace240 Lee Set Ser Val .
Val Thr Val Pro Ser Setl-Set Leu @y Thr G n Thr
65707580 tac ate tgc aac gtg aat cac aag ccc age aac
ace aag gtg gagoraelefkriyy |le Cys Asn Val Asn Hi s
Lys Pro Set Asn Thr Lys Val Asp Lys 859095 aaa gtt
PadeWoonaardabe t gt gac aaa act cac aca tgc cca ccg

tgc336 Lys Val A u Pro Lys Ser s _As s Thr H's
<120> ‘ﬂ%r‘bﬁ? PG Pr bnﬁé“"iﬁﬁl%tﬂt?bfacccar éc%\eeell} T A3 8T ctg

<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<400>
Gln Val
1

Ser Gln

Gly Met

Ala Iie

Arg Gly

65

Leu Gln

Ala Arg

Leu Val

thered

ggg gga coy tea gtc ttc etc ttc ccc cca384 Pro Ala
Proerd u Leu Lee Ay Ay Pro Ser Val Phe Lee Phe Pro
Pro 115120125 aaa ccc aag gac ace etc atg ate tee egg
BRt 85%2€%°1gag gtc aca tgc432 Lys Pro Lys Asp Thr Lee
REEYTr% Set Arg Thr Pro G n Val Thr Cys 130135140 gtg
gtg gtg gac gtg age cac gaa gac cct gag gtc sag ttc
aac tgg480

PatentIn versicn 3.2

1

118

PRT

Homo sapiens

1

Glu Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

His Trp Val Arg Glin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ile Trp Phe Asp Gly Ser Ser Thr Tyr Tyr Ala Asp Ser Val
55 60

Brg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Phe Cys
85 50 95

Glu Leu Gly Brg Arg Tyr Phe Asp Leu Trp Gly Arg Gly Thr
100 105 110

Ser Val Ser Ser
115



<Z210>
<211>
<2125
<213>

<400>

Val Val Val Asp Val Ser Hs Qu Asp Pro Qu Val Lys
Phe Asn Trp 145150155160 tac gtg gac ggc gtg gag gtg
cat aat gee aag aca aag cog egg gag528 Tyr Val Asp
@y Val du VvVal Hs Asn Ala Lys Thr Lys Pro Arg G u
165170175 - 5 - GQu Gn Tyr Asn Sex Thr Tyr Arg Val
Val Sex Val Leu Thr Val Leu 180185190 cac cag gac tgg
ctg aat ggc aag gag tac aag tgc aag gtc tee aac624
Hs Gn Asp Trp Leu Asn2dy Lys Gu Tyr Lys Cys Lys
Val Sex WMh 195200205 aaa gee etc cca gee ccc ate gag
gaa ace ate tee aaa gee aaa ggg672 Lys Ala Leu Pro
Aba Pro Ile Gn Lys Thr Ile Sex Lys Ala Lys Gy
280215220 cag ccc cga gaa cca cag gtg tac ace ctg ccc
demp paréensgg gat gag720 G n Pro Arg Gu Pro G n Val
Tyr Thr Leu Pro Pro Sex Arg Asp 3 u 225230235240 ctg
ace aag aac cag gtc age ctg ace tgc ctg gtc aaa ggc

Glu Ild V0 tad 7i68clneterThio AMSTAS DevGhdt Mal sedexrol@ly Thr Cys

1

Leu ValsLys Gy The Tyro 245250255 ccclslage gac ate gee
gtg gag tgg gag age aat ggg cag ccg gag aac8l6

Glu Arg Ales Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr

20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile

35 40 45

Tyr Asp Ala Ser Lys Arg Ala Thr Gly Ile Prc Ala Arg Phe Ser Gly

50

55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro

65

70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Lys Trp Pro Pro

85 90 95

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ser Lys

<210>
<211>
<212>
<213>

<400>

100 105

118
PRT
Homo sapiens

3

Gln val Gln Leu Val Glu Sexr Gly Gly Gly Val Val Gln Pro Gly Arg

1

5 10 15

Ser Leu Arg Leu Ser Cys Ala ARla Ser Gly Phe Thr Phe Ser Ser Tyr

20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met

35 40 45

Bla Tle Ile Trp Phe Asp Gly Ser Ser Lys Tyr Tyr Gly Asp Ser Val



Pro Sex Asp Ile Ala Val Au Trp Gu Ser vh Gy G n
Pro Au M 260265270 aac tac sag ace acg cct ccc gtg
ctg gac toe gac ggc tee ttc ttc864 Asn Tyr Lys Thr
Thr Pro Pro Val Leu Asp Sex Asp Ay Sex Phe Phe
275280285 etc tae age aag etc ace gtg gac aag age agg
tgg cag cag ggg aac912 Lou Tyr Sex Lys Leu Thr Val
Asp Lys Sex Arg Trp Gn G n Ay M 290295300 gtc ttc
tea tgc too gtg atg cat3gag get ctg cac aac cac tae
acg960. Val Phe Sex Cys Sex Val Met Hs Au Ala Leu
50 HS Asn His Tyr Thr 305310315320 cag aag age etc tee
ctg tot ccg ggt aaa990 G n Lys Sex Leu Sex Leu Sex
Pro Ay Lys 325330 <210> 6 <211> 330 <212> PRT <213>
Lys GlyHmeoPhsaPirels Se40rs BrAbsa BaxLyFhise | §ps 1@ \iyPro Sex Val
65 Phe Pro Lelf Ala Pro Sex Sex Lys 151015 S8x Thr Sex
Gy Gy Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr

Leu G1n2ﬁyé5éﬁa Ser Leu Arg Ala Asp Asp Thr Ala Val Tyr Tyr Cys
B5 920 95

Bla Arg Glu Leu Gly Arg Arg Tyr Phe Asp Leu Trp Gly Arg Gly Thr
io00 105 119

Leu Val Thr Val Ser Ser
115

<210> 4

<211> 108

<212> PRT

<213> Homo sapiens
<400> 4

Glu Ile val Leu Thr Gln Ser Pro Ala Thr Ledé Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Gliu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Lys Trp Pro Pro
85 90 895

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> b5



- 6
Al a

~ Val

<21l1>
212>
<213>

<220>

<400>
gee tce
Ala Ser
1

agc acc
Ser Thr

ttc cce
Phe Pro

ggc gtg
Gly Val
50

cte agc
Leu Ser
65

tac atc
Tyr Ile

aaa gtt
Lys Val

cca gca
Pro Ala

aaa ccc
Lys Pro
130

gty gty
val val
145

tac gtg
Tyr Vai

gag cag

Set
Thr
Asn
Ser
Pro
Phe

igt

Lys
Thr

<2215 st
<222 M3l
5

ace
Thr

tct
Ser

gaa
Glu
35

cac

His

agc
Ser

tgc
Cys

gag
Glu

cct
Pro
115

aaqg
Lys

gtg
Val

gac
Asp

tac

- Phe Pro Au Pro Val Thr Val Set Trp Asn Ser Gy
Leu Thr Set 354045 dy Val H's Thr Phe Pro Al a
Leu G n Ser Ser Ay Len Tyr Set 505560 Lou Ser
Val Val Thr Val Pro Set Ser Set Leu Gy Thr Gn
65707580 Tyr Ile Cys Asn Val Asn H's Lys Pro Ser
Thr Lys Val Asp Lys 859095 Lys Val Qu Pro Lys
Cys Asp Lys Thr His Thr Cys Pro Pro Cys 100105110
Ala Pro Gn Leu Led-Ay Ay Pro Set Val Phe Len
Pro Pro 115120125 Lys Pro Lys Asp Thr Leu Met Ile
Arg Thr Pro AQu Val Thr Cys 130135140 Val Val Val
Val Set Hs Qu Asp Pro Qu Val Lys Phe Asn Trp

P
HoAb 5055160 Tyr Val Asp Ay Val Au Val H's Asn Al a

Thr Lys Pro Arg Gu 165170175 G n G n Tyr Asn Ser
Tyr Arg Val Val Set Val Len Thr Val Len 180185190
Gn Asp Trp Leu Asn Gy Lys G n Tyr Lys Cys Lys
984y Asn

aag ggc cca teg gtc tte ccc ¢tg gea cce tec tcec aag 48
Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

ggg ggc aca goy gec ctg gge tge ctg gtc aag gac tac 96
Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

ccg gtg acg gtg tcg tgy aac tea gge gec ctg acc age 144
Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
40 45

ace ttec cog get gte cta cag tce tca gga cte tac tce 192
Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
55 60

gtg gtg acc gtg ccc tcc ago age ttg ggc acc cag &cco 240
Val Val Thr val Pro Ser Ser S&r Leu Gly Thr Gln Thr
70 75 B0

aac gtg aat cac aag ccc agec aac acc aag gtg gac aag 288
Asn Val BAsn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

ccc aaa tct tgt gac aaa act cac aca tge cca ccg tge 336
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

gaa ctc ctg ggg gge ccg tca gte tte cto tic ccc cca 384
Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
120 125

gac acc ctc atg atc tcc cgg acc cct gag gte aca tgce 432
Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
135 140

gac gtg agc cac gaa gac cct gag gtc aag ttc aac tgg 480
Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
150 155 160

gge gtg gag gtg cat aat gce aag aca aag ccg C€gg gag 528
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

aac agec acg tac cgt gtg gtc age gtc ctc acc gtc ctg 576



195200205 Lys Ala Len Pro Ala Pro Ile Gn Lys Thr Ile
Set Lys Ala Lys Ay 210215220 G n Pro Arg Gn Pro Gn
Val Tyr Thr Leu Pro Pro Set Arg Asp G n 225230235240
- 7 - Pro Set Asp Ille Ala Val Qu Trp Qu Ser Asn Ay
Gn Pro Au Asn 260265270 Ass Tyr Lys Tin Thr Pro Pro
Val Leu Asp Set Asp Gy Set Phe Phe 275280285 Lou Tyr
Ser Lys Leo Thr Val Asp Lys Ser Rig Tip Gn Gn Ay
Asn 290295300 Val Phe St Cys Set Val Met His Gu Ala
Lou H's Asn H's Tyr Thr 305310315320 G n Lys Set Leu

Glu Gln '§¢f2 e u Se'{')E]F_)gg %}/ Va|1y§alsge§c3‘§aq 212%11'9-? i<]_.2 11> 321

Mpssapi ens <
<222>(1) . (321)

cac cag gac btgg ctg aat gge sag gag tac aag tgc aag gtc tcce aac 624
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
185 200 205
aaa gcc ctc cca gecoc cecc atc gag aaa acc atc tcc aaa gcoc aaa ggg 672
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
214G 215 220
cag ccc cga gaa cca cag gtg tac acc ctg ccc cca tcc cgg gat gag 720
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pre¢ Pro Ser Arg Asp Glu
225 230 235 240
ctg acc aag aac cag gtc agc ctg acc tge ctg gte aaa gge tte tat 768
Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255
ccc agc gac atc gec gtg gag tgg gag agc aat ggg cag cog gag aac 816
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270
aac tac aag acc acg cct ccc gtg ¢tg gac tee gac gge tece tte tte 864
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285
cte tac age asg cte ace ghtg gac aag age agg tgg cag cag ggg aac 912
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gln Gly Asn
280 295 3Q0
gtc tic teca tge tec gtg atg cat gag gct ctg cac aac cac tac acg 960"
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320
cag aag agc ctc tcc ctg tct ccg ggt zaa 2990

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

<210>
<211>
<212>
<213>

<400>

325 : 330

6

330

PRYT

Home sapiens

6

&la Ser Thr Lys Gly Pro Ser Vzl Phe Pro Leu Ala Pro Ser Ser Lys

1

5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr

20 25 30



<400> 7 cga act gtg got gca cca tot gtc ttc atc ttc
cog cca tot gat gag48 Arg Thr Val Ala Ala Pro Set Val
Phe Ile Rho Pro Pro Set Asp A u 151015 cag ttg aaa
tot gga act gcc tot gtt gtg tgd ctg ctg aat aac ttc96
Gn Leu Lys Set Ay Tin Ala Set Val Val Cys Lou Lou
Asn Asn Phe 202530 tat ccc aga gag goo aaa gta cag
tgg aag gtg gat aac gcc ctc caal4d Tyr Pro Arg Qu
Ala Lys Val Gn Tip LyssVal Asp Ass Ala Lou Gn
354045 tog ggt aac tca cag gag ago gtc aca gag cag
g (o} 0192, Se i.0 Gu Set
Fhe PIOV%% %%r V%a%u%@a% %gp e?éLf/eét%A% pﬁ%g]fég%%gggg acc tac
ago ctc ago ago acc ctg acg ctg ago aaa gca gac tac
gag240 Thr Tyr Set Leu Set Set Thr Lou Tin Leu Set
LY'S Arafhaspre @LULE5FOTEE0S T cY i cT¥aAc%Taag age ttc
aac agg gga gag tgt321 Pro VA Thr Lys Ser Phe Asn
Arg Ay du Cys 100105 <210> 8 <211> 107

Leu Ser Ser Val val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 10 75 g0

Gly Vval
50

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 9G 95

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Prc Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 i35 140

Val Val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 17%

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190

His Gln Asp Trp Leu Asn Gly Lys Giu Tyr Lys Cys Lys Val Ser Asn
185 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Prc Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255



<212> PAT <213> Hono sapi ens <400> 8 Arg Thr Val Al a
Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Qu
151015 G n Leu Lys Ser Ay Thr Ala Ser Val Val Cys
Leu Leu Asn Asn Phe 203530 Tyr Pro My Au Ala Lys Val
Gn Trp Lys Val Asp Asn Ala Leu G n 354045 Ser Gy
Asn Ser Gn AQu Ser Val Thr Au G n Asp Set Lys Asp
Set 505560 Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
Ser Lys Ala Asp Tyr G u765707580 Lys Hi s Lys Val Tyr
Ala Cys Au Val Thr Hs Gn Ay Leu Ser Ser 859095
Pro Val Thr Lys Ser Phe Asn Arg Gy du Cys 100105

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn

260 285 270

Asn Tyr Lys Thr Thr Pro Pro Vel Leu Asp Ser Asp Gly Ser Phe Phe

275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
280 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr

305

310 315 320

Gln Lys Ser Leu Ser Leu Ser Prou Gly Lys

<210>
<23i1>
212>
<213>

<2202
<221>
222>

<400>

325 330

321
DNA
Homo sapiens

cDs
{1)..(321}

7

cga act gtg gct gca cca tct gtec ttec atc tte ccg cca tet gat gag 48
Arg Thr Val Ala Ala Pro Ser Val Phe Iie Phe Pro Pro Ser Asp Giu

i

cag ttg aaa tct gga act gec tct gtt ghtg tge ctg ctg aat aac tte 96
Gln Leu Lys Ser Gly Thr Ala Ser Val val Cys Leu Leu Asn Asn Phe

20 25 30

tat ccc aga gag gec aaa gta cag tgg aag gtg gat aac gec ¢tc caa 144
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln

tcg ggt aac tca cag gag agc gtc aca gag cag gac agc aag gac age 192
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser

50

55 60

acc tac agc ctc age agc acc ctg acg ¢tbg age aaa gca gac tac gag 240
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

65 -

70 75 80

aaa cac aaa gtc tac gce itge gaa gtc acc cat cag gge cig age teg 288
Lys His Lys val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

85 80 95



cce gte

aca

aag

age

" Pro Val Thr Lys Ser

<210>
<211>
<212>
<213>
<400>
Arg Thr
1

Gln Leu

Tyr Pro

Ser Gly
50

Thr Tyr
65

Lys His

Pro val

8
107
PRT

100

Homo sapiens

8

Val

Lys

Arg

35

Asn

Ser

Lys

Thr

Ala

Ser

20

Glu

Ser

Leu

Val

Lys
100

Ala

Gly

Ala

Gln

Ser

Tyr

85

Ser

. -..8_

ttc aac agg gga gag tg£
Phe Asn Arg Gly Glu Cys

Pro

Thr

Lys

Glu

Ser

70

Ala

Phe

Ser

Bla

Val

Ser

55

Thr

Cys

Asn

val

Ser

Gln

40

Val

Leu

Glu

Arg

105

Phe

Val

25

Trp

Thr

Thr

val

Gly
105

Ile

10

Val

Lys

Glu

Leu

Thr

a0

Giu

Phe

Cys

Val

Gln

Ser

75

His

Cys

Pro

Leu

hsp

Asp

60

Lys

Gin

Pro

Leu

Asn

45

Ser

Ala

Gly

Ser

Asn

30

Ala

Lys

Asp

Leu

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Glu

Phe

Gln

Ser

Glu

8O

Ser

321



