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Glycosylated antibodies The present invention relates to a recombinant
antibody having an Pc region expressed and glycosylated, whereby a

W@alﬁr core carbohydrate structure attached to the Fc region of the
|

z)’f(]:ﬁ/s?sﬁully fucosylated. The present invention relates e (s o1 (6 Mt
(chinese hamster ovary) host cells, methods for selecting such CHO 5host
cells and the use of such a recombinant antibody. Background of the
Invention Immunoglobulins or antibodies in their native form are usually
tetrameric glycoproteins composed of two light and two heavy chains.
Antibodies contain constant Als which:assign the antibodies to
different classes like igA, Ing,ﬁngE,Q%é IgM,LanallgG, and several
subclasses like 19G.I, 1gG2, 1gG3, and 1gG4. Antibodies of humans .
LS @%Sffénalrg&%dasa%%e?n%d%&98%&3%8%%2? e Te region
cERRTREtRA BRGNS, THETE 4k BRIEY GBHFRORREY FrR sk ched
are amdibodyelike afheantibindfois éxiymilersalbintl il dpraaift Ofigention relates
heIGsalogqs PLAIRIISHER AS & 1SRBRIRL: UOANGRINI3:SR7 e ARGHE PEio

region of an antibody. Such Pc fusion proteins are described, for éxample,
oS PR B AFE RS BRI TRT B Foo7-1360 and US

5,610,297. Monoclonal antibodies elicit four effector functions: ADCC,
phégtevteststesthpiéRtetitidependent cytotoxicity (CDC) and
half-life/clearance rate. ADCC and 20 phagocytosis are mediated through

tcheréﬂiﬁﬁagﬂﬁﬁlth%ka %Eéb?ﬁii%ewithﬁﬁ%‘?jf(ﬁﬁag_arf@mﬁd;ﬁﬁe%@ﬁ%eric
thro the interaction of cell-bound antibodies,with a series.o .
G B D RS SIS, convain
bifNIFGE BRI dhaveisr thrctdited BidaiddsrapechespulikaigdgisD, IgE,
birgdiingr(d3 @etivatiervantéob Roseddptdg®intiag,dgan, antligdyt constadies of
pﬁﬂrﬁﬁ‘:‘i’ylﬁ Pﬁs@%@d&&?@qg@§%k%1l9 %cﬁ&@bbﬂ@'é@ %%di@@&%@fﬁﬂ&j&{‘?&i—
actlv(%te '[(51e omple ent system, do not bind Clg and do not activate C3.
AlEHAE ﬁoﬁc patr¥ ' comprising a gamma-1 heavy chain constant region
Wi %certain g]u ations such aség\xs;gA and L.235A or.D265A and N297A
(WES675 849) e ib &P e TRRSHERIOIM fiHE SR 3 the it sntains for
evdifjpthe dondinatddomiin oftettibodies 3ofoeimprdying effegtor, ligand or
funetiens..sdehdrRthgdsAee s&eaerﬁ%dy.f@tzeﬁgm BlioR YYOIDY a3 ddscritred,
- Rautier . ceconjugate,J. 9 -
gFSgé&? gtl'olr%’l plg){t?rtg %Xé %En%n%?éﬁgé% a%iﬁ%zcggiqe%é@égs%%qi%ﬁ%éo and
C’I)jlé)iglﬂ%%cells. This antibody shows a molar ratio of Fuc: Man of 0.8
:3.0, which refers to a fucosylation ratio of 80%. Niwa, R. et al., J. '
IvtrDAgonktiaEEEbe (2ho8) feur1ebsspori e anmsC BAIIGG Phaggcytosis,
|gGoh pletiadidsprectmbipandy dro 00T ih € HI-Ded{innosylaiion DEC and
aBgLt Q0% Mimura. YRL &k o gHMHDGL MAIHOHS, 2441(2001): 205,248 with
report that butyrate increase o?guctl n gf human ,chlmfen@rligc‘z}rlﬁ bodi
TR IRy TGt G oA S g nibodies
ohgdsacenaridenseoties badaoastiowsides ablagement wbafucodlatedelated to
glycgbisHugiaesciRajiod «8d/PBinRkepenss datapnatined. b{2008) ﬂﬁbﬁ%ding
report ' cosylation variati ! i stems.0
T T e S R AR be
MEZEceh ki B h et 4717 RRA TS ASs s Y HEB TP tRE A dhgreomplement
analysis of itntimdli Rituxindamshewis Qe IBoAlicosyistignHiNas Rrapalsing
\(]a Igam%%ol- MQWS%&;%Q@]{&Q%}%&M@@ -c%ﬂigi.n%mgﬂat%ﬁ (;@Hfm L]z”@lzg@%nd
s r vine: ncludes about 11% afucosylate
Ié%%g\%z%g%ﬁ?g‘%a g?{rﬁir%%\aét}p%@%&%; 20186-2020 report that human
I9G.is ut 14% afucosylated. Bergwerff, A.A., Glycoconjugate J. 12 = .
(1505 Dk i A RS aEiGe PR FoOBLe S St abfriibadies
Niylycerymengasfierioadicn(UoNAS elly ceetberarite sdestaips afaowiesnple, in
Natgangs 382 et al., In: Animal Cell Technology: 20 Products from Cells,
Cells as Products, Bernard, A. et al. (eds.), Kluwer Academic Publishers,
Dordrecht, NL, 1999, pp. 259-261, report that for CHO expression of IgG1
after transient transfection a poor overall glycosylation is found. Lund, J. et

al., Mol. Immunol. 30 (1993) 741-748 report recombinant production of a

mouse-human chimeric antibody in mouse transfectoma cells. The IgG1
antibodyv ic 285 afiicneviated in an amoirint of 1204 Patal T P atft al
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In a first aspect, there is provided an antibody of human IgGl or IgG3 type
being glycosylated with a sugar chain at Asn297, said antibody being

W@gﬁ@ﬁg ed in that the amount of fucose within said sugar EE‘? é; @%&164

e sum of GO, GI, G2 (without mannose(4 and 5) as 100% an
calculated in example 3, is at least 99%, and in addition the amount of
NGNA within said sugar chain related to the sum of GO, Gl, G2 (without
mannose(4 and 5) as 100% and as calculated in example 3 is 1% or less
arﬁhb’mwiahéalmmum.omﬁecmn@aa&ghaél{3&@3IhemSm|thpmﬂanH§glgafsyiat1on

'@e?ﬁla&?%t%mﬁaﬁmoi ﬁkitséa;(vg Itbputmannesetd. BIEkR) @8lls. This

and s calcul ted in, ex rless. Accor to the
R e A LS B A o A ARG ek @ papsyation
chiaiy st R8HRIYivre| Ftetf - tHefWBPbﬁe@P@QQMtM@ nahhégecaort for
andth)Caw ¢ 0R%)1ankiaseC cutaliestiasexample dinfgcprdifigde theCHO DG44
d'ﬁ?&&’%ﬁdk'ﬁf&%%%?&%é@ REQyide %”E'Pﬁd'ﬁxﬁﬁﬁ(%lcﬁgﬁb%%tﬁ%"éﬁﬂﬁ 2os.

fucosylatio ven 99.4% or more, 99.5% or more or 99.9% or mo
é?ﬁ%ﬂf&ﬁ%ﬁé DHIERR RIBHYAIGH & Euma?ecm@raea%ﬁdqg%? Kl

e@@ianﬁ@ém@me@a&GWM}u@ @_qufdr@hmm%lmgﬁ%kphmasgchande

Spe&ﬂiﬂ@mﬁtﬁw ) Pogfatabbidhe amauwit gt Ndaimainahaliphad.glacose 1ss.,

§/%95J§%SEQEQJ§3 B%fefraib'Yz%s 9 '933% £vR0 ngt %Ee%@%ﬁct%ylamn

he sugar C aln show preferably the C aracterls Cs

Wﬁéﬂ&n%&%@ﬁ&&g%ﬁﬁﬁ affib oy rBidbeRisHarty Bkprelsdbempeutic
Cm@@ew,gll?bsfemhﬂrylﬂhe antitvodiptisra. iendelbnall &gbody. PRSBraby-5192

th@@cml k@l@éiyat%aﬁhmeaﬁam@rmﬁaﬁ%@m@almw@wsﬁnm@@ﬁ@aon

CHO le of
RS e RO ST o
cRAm(& %@éﬁé’@? " fﬁﬁﬂb‘d%ﬁtﬁéiﬁ’@%%ae%‘ﬂ%cﬁh?%éﬂ \Kﬁﬂﬂi‘f%%ﬂ]ated IgG
sifapobiainlthé. dmoumichf fagd3e83) tleadd 29 Yepandhia additian gheis about
amEYREAI NGNS, Iﬁe}gfw&rﬁeﬁ%a@%%a&ﬁ@mqnipmgﬂr@maﬂﬁﬂ 3o 3hat
gala}cbo eis 10/3 or less. 3aln @zsjscond aspT%ct th rowded a EJENA)

céft capabid’ bt récombifantly SpreSemaEh %CO a“"“”c Is

| 8BATEBEIRRS @Q&E&@m@w%%% chatriht msﬂzgmagéﬁﬂiﬁﬂvbaayagy
b@ing ctramcterzad, idshabt wittudisaid Bargardc aiat thie @douitleftucoselemic
Wﬂﬂ!{ll&?éfi SBQ?;MQ%E'?@@;%@%%@FW% r%&zﬁéw:g@i’%:expressmn of

an S 0.aNa as CcalCu In exampie a

o 1 e KA B QA T o LRI o Rl
toth s emLED 029WitHdut tiaposaesenti By 10Dt ignddas mouse-
ca;lamaﬁedﬁﬁr@xamlﬁb%@ 190 eioless aunsker thaangdntiokNienminabody is

a'éﬁ? tﬁﬁt&f‘lﬁ ‘8%‘31 dﬁg%siﬂ T‘ih?' rﬁ'aﬁ?glhe%‘ %?(‘35@38%1845

out mannose % an as ca ate IN exam

L9 1eR8. BTSN IPlet8 L ire ML mogsmscnes
depwsitéd etrder] tHenBudapesteTredty3 06 &B@Jﬁ'itéﬁiatlﬁmalem@gmtﬁﬁw IgG1

th@lﬁ'@@@ﬁ'& alom Qmﬂ@ﬁ'a@“ﬁ forthR RIFABASES ¢ g&?&ﬁi‘éﬁﬁ%@%%@@ and
SC a | I n e ure
zanmiugon Miggoogansmen end selkiIen CA boies

errﬁan on er Aceéssion o

2*795t Wﬁ?aha@bé%zp%r@.%%\}la%%r?a?@me%énhﬁﬁé@m%mf pyigEdies
Pvef.hrahdredl@;rcafnaumﬁsﬁetmmhmneakabﬁ@%fﬁﬁaﬁw theM.1t0atelAnal.

iSpR.CHAR. C%'ﬁomwﬂnq@ﬁhﬁ@%&waﬁz%ﬁm flungvewem@ﬁtl\@t@f@tem
both DHFR %geles °§h1rq?§ g){;‘)f one E"Hzgxagﬁ %?72{98@ Nalr33 26740

inactivation € Seco R aIIeI( iSCI0 ure

fuitpes cbah ke Seoinpadivorradesrt ﬁ?glf@?ﬂﬁé%ué@?&ﬂrb%k%é% ADCC.
humamtheatieal thekady. Béiagnatbadyofthe esppeditibaaccdydidgtodhe a
disglasureds REsiRIAPY ehimeric,antibody. aRUmRARANIBOMGA) 1130-1169
humanized antibody, a non-hiiman antibody, a single chain antibody
comprising IgGl or IgG3 heavy chain constant part, or a IgG1 or IgG3

heavy chain constant part. In a fourth aspect, there is provided an

antibody as defined above for use in human medical therapy. The
disclosure further comprises in a fifth aspect, the use of an antibody
according to the disclosure for the manufacture of a medicament. In a

sixth aspect, there is provided the



use of an antibody as defined above for the manufacture of a medicament
for immunosuppression, for the treatment of T-cell mediated disorders,
autoimmune disorders, infectious diseases, cancer diseases. The
disclosure further comprises in a seventh aspect, a pharmaceutical
composition comprising an antibody according to the disclosure. 4a A
furFRY b PO PIREHiKeIb el AP MBHRSY B h e deiertRag oM RAFEN8 7756
celinfd b 2eretibatant ploshuctiproefbemdnetiongtiantitbey: Rf human

IgG1 or IgG3 type being glycosylated with a sugar chain at Asn297, said
angibaghabeing characterized in that the amount of fucose within said

sugar chain is at least 99%, and in addition the amount of NGNA is 1% or
less and/ or the amount of N-terminal alpha 1,3 galactose is 1% or less,
saldSHEHO EoRRBHSING eORNARRTY 8'droredrCandriciadnmitiag 19GI or
lggBeniisodyahd subiERigend,sndder HdRERtdod MXngetbatiorerized in that
p{&ﬁ%@@!@ﬂﬁx&iﬁ@k@;ﬁigﬂ?ﬁ_ﬁﬁ%@ﬁ#ﬂ%h@l 5%'%@@9?&»@ ,Sséﬁpﬂg_gﬁ%tion the
c 2] antipo [ cosylation pattern accordi
O b Sl e e i A 0, A Rl aRge) dpha-1.5-
pIEHBFEDIG ‘A oLt fhtee weeks. In an eighth aspect, there is provided a

thod for the selection of a CHO cell for. the recombinant production ofa
nm}gln%c%é#a?%)rﬁ%o%ﬁlgflﬁLPrﬁ%”ﬁdle ?f’o?%‘ﬂﬁfg/yﬁg%}éﬁ?@’gﬁ%gdsﬂal]@&}évﬁwe being
agugmyﬁtmatimm?,cgaid wﬂbmg/h 7 bﬁiial!ga@haﬁagrt]eﬂmgoh‘ m;tdnﬂ&lﬁléed in that the
amount, of fucose within said sugar ¢hain related to the sum o I . _
(RO VTR I 0 S R TS Sl v
|east 99964 aavdl i Jaekd ity thredmoualcofad G NA avithirssdid isugale@hadd %, and in
relagibione Sl oL BRnEL \Qﬁhﬁ\ﬁ"'@%“sﬁ%}%”cﬁ%%?f@ﬁ@&’ t%)tﬁ‘ef»s ﬁl}{%g%% e, a2

as calculated in example 3 is 1% or less and/ or the amount o rminal
alph&auByamaessst anitiihasditSoagad eharadhitddtexhmsien of BO0ess and/or

Ogh fwitheut maneseid.padin) 8§ éﬁgc%?),?é‘g{iﬁﬁ&%%‘ Iﬁfgzg 0.E%AMRIE R dSihe sum

1% or less, said method comprising cultivating a CHO cell, transfected

vt SHE P DFIGHS U MiBBaYe Grisr D R0 88taedon pricsdeias iiekmgple 3 is 1%
shiglesclones expanding the clones and selecting a clone producing an

antibody. with the glycosylation pattern as defined herein. A ninth aspect of

thie GEGBEIL e dreclfsarsf areouiey’ cateas derdimg e tieaiiselesurs fon the
rSUSRRSERRAaaeTioitleted tacheelnall &tisodyE2iwdhout mannose(4 and 5)
280W1I6BIBRCEIURRRZODIH @RAREH 35 - A tenth aspect of the disclosure is

a method for the recombinant production of a monoclonal antibody in a

- CA@oedihgcaohdidiydosive disglosint: Bhe & O aebiaashestsethysafylfor

t i ession of.heterologous eptides. S5Brief
e R SR PR i e At or more
af;}ie\pé% I%%:k thereof irflggﬁiapodies of the invention and in control and
comparative affisedied’ Datiftet] BRLLAPSH StFeniwiemhin Ahtbedles and
cOithiPEdesrslledte Lt (kisad Ednoeredrppsitibhs s tha ety 10
chain constant regions, with each isotype possessing a distinct array of
N-ihkadizarivohyedrate sfréturesinahidhhanabhslatieet HEOtesassamblnore
seeretion,op fupeionalaativiby (Wr i&&fec{%bz@%? Maugison, S, Trends
Biotechnol. 15 (1997) 26-32). The structure of the attached N-linked

carbohysrata waliss, %@@%ﬁj% 8?&?&9@%%&”0 Hhe. Ir‘?ﬁé?gﬁ%ﬁ{so%&i%%‘g to

d ipnclude high-mannose, multiply- 15branched as well as
gﬁ%ﬁﬁnﬁg 7' GG %X TG HBERAY GER BRI 2 ATsheeMorrison, S.L.,
re?ds %jotechnql. 15 (1997) 26-32). Antibodies of IgG1 and 1gG3 type
& GIoROp It indihisve 2 esRssEeREhaREd Rivkosyiatiba sitetatdy is 2
AbmRgTcirh eachi@d 2 domain 2R dda complex bi-antennary
oligosaccharides attached to Asn297 are buried between the CH2

dbgtfﬁ&%i@fﬂﬂﬂ@ﬁ@&%ﬁ%%‘éﬁ@@q@&tﬁcf 'Qﬁdlﬂ?fpé’&é&%ﬁ%ﬁg%{gé%%&ﬁg

| ntu e anupo 0 mediate, C X
ety MBI Rt Ca e BT (Ao g,
BER bt 42 G BBIoRy B FD5F T30 JoHerE R, sidlsugmenains he
Reoun68f(h908) BB NFiht, Andind MaisonhSaknolreRdNBItEGENS o
155 (R0 O 28:32)0 2RAS Mo ErSiny 1he formy PG (e@ion, of human 1gG

. S.
type" preferably includes also naturally occurring allelic varants of the Fc
raninn of an immiinoalohiilin (antibody) ac well ac variante havina



The term "antibody" encompasses the various forms of antibodies

including but not being limited to whole antibodies, antibody fragments,

human antibodies, 5 humanized antibodies and genetically engineered

antibodies as long as the characteristic,properties according to the

invention are retained. Therefore an antibody according to the invention

contains at least a functionally active (FCR binding) Fc part of IgG1 or

IgG3 type comprising glycosylated Asn297. The terms "monoclonal

antibody" or "monoclonal antibody composition' as used 10 herein refer to
Inz prspadatinasf hatibodyrentlet al 6367 indintigalbdmificcacidhsegiieneeressing an

di y _ nal, antibody"” refers to antibodies

e e E RA o AL S o 50297,
S%gmiéoaérhﬁé%gf@m‘a@mﬁm gerthiihevithmuasholgatinsegubaceso Fheof fucose
wigISRBIIEHC ANPRAM-HSIPRIQAMANGSINR! ABIRAMCGPIAIRING Aol ) o

variable region, i.e., binding region, from one source or species and at

10{adndl B i ted Bpmstat s Sgion dasl & frowdandidioon doruman of NGNA
wisfiecier, ssialnarepaed by 1rcambineabDHA @EQW@M&R IGJHHBE&% and 5) as

. ptib?{?ies comprising a murine _var(i)able region and a human constant
Oregith e BLpGErdIfT SremRES. BUch MlsMamtimahecHmercodnitpaias! alpha
1, ageltoeprodinh ofidptessad inenuaog ehulim2d aenes comprisingdMAnose(4
andgEomenis,enc din Emmn&_lmmuno lobulin variable regions and DNA
segments e aFn% REIS TinfiROgIoBUliee S8&iant regions. Methods for
producing chimeric antibodies involve conventional recombinant DNA and
sgen | i € WLin, the té%seee..
e I L Dt fosi et ade s
R 25830508 BEIMsanens! e eaisprTRheAsPRtincAnTi e aitapBET
foreféhs topanpibasdiesfin pettich thedradueworkids "dompidrersaritglung  von
- determining regions" (CDR) have been modified to comprise the CDR of
an immunoglobulin of different specificity as compared to that of the
parent immunoglobulin. In a preferred embodiment, a murine CDR is
grafted into 30 the framework region of a human antibody to prepare the
"humanized antibody" (see, e.g., Riechmann, L., et al., Nature 332 (1988)
323-327; and Neuberger, M.S., et al., Nature 314 (1985) 268-270).
Particularly preferred CDRs correspond to those representing sequences
recognizing the antigens noted above for chimeric and bifunctional
antibodies. - 7 - The term "human antibody", as used herein, is intended
to include antibodies having variable and constant regions derived from
human germline immunoglobulin sequences. Such regions are described
by, e.g., Johnson, G., and Wu, T.T., Nucleic Acids Res. 28 (2000)
214-218 and the databases referenced 5 therein and are useful as long
as the properties according to the invention are retained. Human
antibodies are well-known in the state of the art (van Dijk, M.A., and van
de Winkel, J.G., Curr, Opin. Chem. Biol. 5 (2001) 368-374). Human
antibodies can also be produced in transgenic animals (e.g. mice) that are
capable, upon immunization, of producing a full repertoire or a selection of
human 10 antibodies in the absence of endogenous immunoglobulin
production. Transfer of the human germ-line immunoglobulin gene array in
such germ-line mutant mice result in the production of human antibodies
upon antigen challenge (see, e.g., Jakobovits, A., et al., Proc. NatL Acad.
Sci. USA 90 (1993) 2551-2555; Jakobovits, A., et al., Nature 362 (1993)
255-258; Bruggemann, M., et al., Year Immunol. 7 15 (1993) 33-40).
Human antibodies can also be produced in phage display libraries
(Hoogenboom, H.R., and Winter, G., J. Mol. Biol. 227 (1992) 381-388;
Marks, J.D., et al., J. Mol. Biol. 222 (1991) 581-597). The techniques of
Cole et al. and Boerner et al. are also available for the preparation of
human monoclonal antibodies (Cole et al., Monoclonal Antibodies and
Cancer Therapy, Alan R. Liss, p. 77 (1985); and 20 Boerner, P., et al., J.
Immunol. 147 (1991) 86-95). A human antibody encompasses the various
forms of antibodies, preferably monoclonal antibodies including but not

being limited to whole antibodies, antibody fragments and genetically
oanninearad antibodiace (\variant or miitant antihndiec) ac lnonAa ac the



According to the invention, an antibody producing CHO host cell can be
selected which is able to provide via recombinant expression a
composition of a monoclonal 20 antibody showing a glycosylation pattern
according to the invention. Such a CHO host cell comprises one or more
expression vector(s) for the recombinant expression of such antibody.
Preferably the host cell is stable transfected with the vector(s) and the
Mitivousreinesdinghdclbiclacids @nbinteDsiet) indea-tha G HO host 8ll2006 under
RERQME; R TheNewp (CHQ cell” encompasses the various forms of
Chinese Hamster Ovary (CHO) cells based on two functionally
inactivated, preferably deleted, dhfr alleles (dihydrofolate reductase
idefigh - I tho r their eration are
descfgggg‘g’. }i)ﬁe%ﬁg%&laé&t?&e% gﬁ%%f ??én fl%%@ ﬁg?%%% ‘Urlaub, G. et
al., Som. Cell Molec. Genet. 12 (1986) 555-566; Kolkekar et al.,
FRiaehemistiy 2303032931204 -10909. Preferably the cell is a DG44
cell line. Such CHO dhfr- cells can be produced using gamma rays to
- eliminate the entire dhfr locus. In non-mutated, wild-type cells, dhfr is an
Pesfseitial zyme fasde novgieythesisof gl in aﬁ% -
i};{gé/%iaq%lgte.ﬂhit allé%%the dhfr gene%ﬁ%ﬁ%ﬁ%ﬁérﬁ% to %4&sgdf520tlonal
N doant & AREFRAY & Ghirsiamplifrterd iR extirb gsibra ofunctional
igictproteinslithcifeedeficien oel inespire ghfr- mutation in DG44 cells is
stable and irreversible. CHO cells successfully co-transfected with

expression vector(s) for an antibody of human IgG1 or IgG3 type and the
TbHErelgens Wilthossessrbe dhévmpbeiioty pecartean readisdgsarlestedse in
h@f)ﬁé%ﬂﬂéﬁﬂﬂi%%yﬁﬁ%ﬁ?mes on media devoid of thymidine and hypoxanthine

and optionally containing methotrexate (MTX) for amplification. DG44

cells are well known in the state of the art and e. g. commercial available

T8s sibiagss-thd r&ﬂhﬂ@)\ém&g%&{'}r‘aﬁg é%? Ne B g’sﬁreg ﬁssgal%i%é%b&eﬁq clmgeric

a hﬁéent, in suspension and/or in serum-free medium. se

ang Sfi&ﬁgla@eqﬂ&q@ycélh‘ﬁ%?‘wn&@ﬂ’@uIﬁjliféﬂ-émaseldtibody, a single chain

iiterbhangeakiboandialbeuch sissionalians oh GHE dhiropellpgs

Cid?nl%tgds 1:dhjg‘r alleles) include progeny. Thus, the wo%s’"?rans ormén%%gnhﬁ avy
HARB et Eells include the primary subject cell and cultures derived
therefrom without regard for the number of transfers. It is also understood

that rogeny may not be precisely identical in DNA content, due to 15
e S R AR RRAC TP rogenyethabhsseanace o puman
mehyed shtarion properties according to the invention as screened for in the

originally transformed cell are included. Preferably the CHO dhfr- cell line

is co-amplified with at least DHFR as one selectable marker gene. For
The,dirseres rﬁﬁWﬁﬁéﬁm@S@mmlwmﬂw,ddmtmiﬁ@ath@nﬁ@cﬁﬁ)lgﬁb@m%g to the
dideratker ' ! I -transfected into recipient CHQ

s T AL s LR sd e
s et pikobtype dedieethablever Exprbssimgninbamibodya Adeiianatnt for
mselesiaplecmakerarner ARG bg Ora dpTAN gate, Baamples of,
dasaf?' e|'§|0n _stelecta_ble markers for use co-transfection include adenosine

JEEMINASS REFRRATCREINCEE disedFSe. Natl. 25 Acad. Sci. USA 83 (1986)

3136-3140) asparagine synthetase (Cartier, M., et al., Mol.Cell Biol. 7
Thél%ssﬁo%az?’fl?hz@' E. coli trpB gene and Salmonella hisD gene (Hartman,

Corand Mutfigsh, REPEf ol RatfVARd 28ectus Alesagaeirs0agmposition
corgpBdip eM2 mobsty ribondoteatide: r¢ideietase (Thelander, M., and

Thelander, L., EMBO J. 8 (1989) 2475-2479), human multidrug resistance

gene (Kane, S.E., et al., 30 Gene 84 (1989) 439-446), glutamine

synthetase (Bebbington, C.R. et al., DNA Cloning, Vol. lll, D.M. Glover

(ed.), IRL Press, pp. 163-188, 1987), xanthine guanine phosphoribosyl
transferase (gpt) (Mulligan, R.C., and Berg, P., Science 209 (1980)
1422-1427), hygromycin B (Santerre, R.F., et al., Gene 30 (1984)
147-156), neomycin gene (Southern, P.J., and Berg, P., J. Mol.
Appl.Genet. 1 (1982) 327-341). - 10 - The selectable markers may also
provide the basis upon which the genes encoding the antibody may be

amplified. In co-transfection of a CHO cell line, the vector DNAs are often
intearated inta the chromoenme of the cell at the ecame lociie Thiie the



The antibodies according to the invention are preferably produced by

recombinant means. Such methods are widely known in the state of the

art and comprise protein expression in prokaryotic and eukaryotic cells

with subsequent isolation of the antibody polypeptide and usually

purification to a pharmaceutically acceptable 5 purity. For the protein

expression, nucleic acids encoding litfht and heavy chains or fragments

tﬂwﬁ@f@re&nsemﬁdm@%@r%@%u@mm yestametasel BIethOHS) cell for the

ression |§uperforr{c]ed in I—& k]ost cbel the an 1dy is recovere Y

re (S & Sf"%’uperﬁaI an pre%ra after’ y§}lsl}13132e%om8fnaﬁ ype being
glhywodactioniof antibodidwis Wefblskh‘&/;/namd theibtdie wirthelartandza0in that the

anflGRETPeR. JOr xamRle, I, 1e evieV arteles M%‘ﬁﬂ%%ﬁx&m t{Qtﬁ%um of
Expr. Purif. 17 (1999) 183-202; Geisse, S., et al., Protein Expr. Purif.

quge)lmriez R i REt RAOY-BiBtEBhefale’ ety tai e s, said
mH&IMemiRidng amgdﬁeg a48131908) B8 The m@bndbesamambeody and a

nt in wh rnant, in | 1 r I
Dlglgﬁsf%ee%te Vg P \/Pf%(rse e%tn% tess g’ecej u%atgh oness a.pa t%g he
puri bI’ Suns ant ure rorm. ca ion |n orae

claskmindtelothiep @ed!marmcxmpogl ent@bbwﬁmenﬁoﬁmpemgt@gaa@meraccordmg
o BRIMRIRHEEICAGIS, QL RIOIGINSs Y- RIARCRRS LRGBRIAUSS plBRIEIDG! Tcast three
alkaline/SDS treatmeént, CsC1 banding, column chromatography, agarose
We@@i electrophoresis, and others well known in the art (see Ausubel, F., et
al., ed. Current Protocols in Molecular 20Biology, Greene Publishing and
In \él\llll %}/ f)qterSCIgtn%EérN%N Y()%I;Eeg.%%?ahtp ?ocqgérglelsgt uen? esé ceﬁ for the
SBle 1f)rokar otes o examp e include a promoter, optionally an
rec@péma@or seofhvatior, enal mrb@grymeammﬁmg sftduBgkdeotiotdiS arkype being

oI ROV WHlZE Rromeisls enhaneers.andpel@dsavlation Rgnata. 2othhe the

monoclonal antibodies can be suitably separated from a hybridom
MO e Bﬁﬁn\”B!}‘Eoﬁ%ﬁﬂeﬁa?}i‘ﬁWnEﬁ]ﬁﬁ%%lHepﬂiji’ﬁc%ﬁléq’p%lceﬁaré\é“hom
m#B6keaSsdo s exampie apdotetal AdSiepharesepkRydroxyitapatie:, and in addition the

chr ma h el electrophoresis, dlla%éésl raff|n|t g{ rraﬁtogfg ehout
s ]ﬁli %ﬁ&g}ﬁ%bndfﬁégthe monoc o!h antl ?egvifgrea y isolated rorr]lOu

mwmmmaw ‘Serid enealdulaidgn %m%énmé%avrdﬁéte@u rEgha paount of

N-vbridemargells canserveania saurae et sueh RddiaRdiRNAQReR, G1, G2
identified and isolated, the DNA may be |nfert d into ex ressmn vectors

e BB R tPAAsTe ettt A SRS dB RBRIferwise Brbdes soid
mdtinsd vagtolndinubieidiny, 16 Hbtauil thersinthé siglofirégGmbingnt antibody, under
DI@R”S%?&I:%@(?A ﬁ%é?t%@%?é n@?a ?&lL‘% exga?ld'u ﬂ{%oc%%!%sagxpcf géieta%gp a clone

pres_ent Invention proviaes a pﬁarmaceutl al co posmon comprising a
Prosumipo atisiibrdne thdsepbrivelation prosmnatdsd ted berrat-with a

pharmaceutically acceptable carrier. Preferably a pharmaceutical

position a cord| to WO 98/22 S%f Suc a co sitjon
A ETRARES B TR RS it B T SRS R SO e afhe
requnsanuimmd@htemdﬁaZﬁomgimahmte)oéygmme 10 mg, 0.1 mg Tween020
As used herein, "pharmaceutically acceptable carrier" includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents, and the like that are
physiologically compatible. 10Preferably, the carrier is suitable for
intravenous, intramuscular, subcutaneous, parenteral, spinal or epidermal
administration (e.g. by injection or infusion). A "pharmaceutically
acceptable salt" refers to a salt that retains the desired biological activity
of the antibody and does not impart any undesired toxicological effects
(see e.g. Berge, S.M., et al., J. Pharm. Sci. 66 (1977) 1-19). Such salts
are 15 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 20and/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
nr coadminictar the comnoiind with a2 matarial t0o nrevvent ite inactivzation



10

15

20

25

30

Pharmaceutically acceptable carriers include sterile agueous solutions or
dispersions and sterile powders for the extemporaneous preparation of

sterile injectable solutions or dispersion. The use of such media and
ayert¥tdtBdpharmaceutically active substances is known in therre5iwo3164
phrases "parenteral administration” and "administered parenterally” as

used herein means modes of administrafien other than enteral and topical
administration, usually by injection, and includes, without limitation,

INtraveneUs pee Al lamyS ey lar, i“t{ﬁgjtﬁﬂ%"e ipgggt ecal, intracapsular,

intraorbital, intracardiac, intradermal, intraperitoneal, I PRtsgpn of a monoclonal

subRIRME 8, (B csticsrirding tretficdikstosubcapsular, subarachnoid,
intraspinal, epidural and intrasternal injection and infusion. 5These
compesiidrs-fifay alescontainfdjivatis suchmbm presepvativeso eiidgogous
agentispepridisifying agents and dispersing agents. Prevention of presence
of microorganisms may be ensured both by sterilization procedures,
e Incision Qf yarious antibacterial and antifungal agents,

paraben, chlorobutanol, phenol, sorbic acid, and the like. It
may. also be d sir%%e to include 10 isotonic agents, such as sugars,
SO iﬁﬁf%ﬁl&ﬁj I theh k8 e o pesHiBne: Irckdortienf, iprateivgdits of
ab%ﬂﬁ?@@%ﬁ@@%t@lmwmqwﬁﬁm toribaday. be brought about by
the inclusion of agents which delay absorption such as aluminum

*

cietkdBesandigslefitheRegardless of the route of administration
selected, the compounds of the present 15 invention, which may be used
in itable hydrated fqrm, gnd/or the pharmaceutical compositions of the
B R\ 04 HSCH P Ar AL CofEany Moedstabis the hervy

doHidfe foRH3HyregiAventshatavietizotypovsestonthosksohakitinythe Brlinked
Acturhbtigsage Iﬁv@&meésthWEQELV_&éB@E@fii%ﬁ&é”ﬁf&ﬁaﬂha{%ﬁ‘tgic kretion or
Cmﬁm : ; sent | '[IOE'] ma e varie Q as to gbtain an

a@g%aé Q%?%ﬂiéﬁ'\?g?r?g@é%igﬁtﬁ%ﬁﬁg offec ﬁ?é’ tif)%% TS B Msied1997)
tharapautic FeSpEHLE 18 Hpatiechar pitiaketermblsidonie andanodesicerably,
adieRasiiasion, tithlsgtaseifigtoxisstogha patieni Tt selectashdosagsulriply-
lebelwitdependupan Bivaishsaf RBAPIACAURBC fAGONS ingluding the
qliyiatina parisulepcompositions, @5* . inventiore >

% gresent Inventio
employed, or the ester, salt or ami € ?%IZI route of administration,

the time .of administration, the rate of excretion of the particular compound
bgﬁ%@g%?ﬁfo%gti%néi%cﬁ%%? 8 Becaprerfrsthat brtigs cenrapsdnvidinked

aBdSETHiteRaise s etn? Combinelti GHHRitv theipartieulas compRSitipAS tennary
enijoyechtideageasiend VMQ:QB%?%E‘ﬁ&@@??%@%@#@k}?ﬁ&%ﬁ?ﬁ% forming
| 1ent pel I ed, an € Tactors well Known
e R e M S s e eRishor
tﬁg? a8 pf)%im%tﬁ(gﬁﬁé@b@ﬁ?@%ﬁr@@mﬁsad@ﬁﬂmq{)todﬁéamdﬁnine:eﬂular
ceifiospdaibABICIShLdiifid h uftRe s aling yolbiola s e thane)s Pk Hior jefreris,
e, e RGEYEnR Sbcloand K pabeleyens e, a5

t ?o%&?ﬁ &ng%s;{%%% ures thereof. - 14 = Proper uwﬁtr)gl%ari

maintained, for example, by use of coating such as lecithin, by

maintenance of required particle size in the case of dispersion and by use

SHSUMFECESFRL PR cASeEEB1R Bldtermmd &6 intatierdiotabi imghis, also

fortexahiphscseriags apdiyalcotols sofhias managiohosorhitah A0doglobulin

s@dtmnd_w|ﬁzrideniragh%ﬁﬁmE%Siﬂ%%tdHPQ%WWh?@?%]@ﬁ%ﬁmo‘inkﬁ‘jae&&%’é%s,

CRMPRS rought a including in the composition an
SN e S

agent which de rption, for exarti AP MGhSSfBP e B1e OF
TEGATTAG FSNdMIAY Bxatrisied Sivdriibefiurermiaysrovidetttmimiosthe the Ec
mﬂ;msmémihgmﬁﬂmg}pbesrenwamw@zuimhstamumc%m&sg{mpm&kﬁ)shf%f%@h
inthe i IS at.modificatipns can be made
in the%%fe%ﬁ%f?é?f%ﬁ%ﬁ%ﬂ}%ﬁ e%g??%ébﬁokrﬁ%wg é%?tr}?)teoafrfhs 216 have
invention. Examples Cell lines 15The parental cell line used for the
generation of a cell line for recombinant IgG expression is a Chinese
hamster ovarian (CHO) cell line, CHO-DG44 (Flintoff, W.F. et al., Somat.
Cell Genet. 2 (1976) 245-261; Flintoff, W.F. et al., Mol. Cell, Biol. 2 (1982)

275-285; Urlaub, G. et al., Cell 33 (1983) 405-412; Urlaub. G. et al.,
oamat Call Mol Cenet 12 (102RY BREE_EARY CHO-DCAA relle have Inet
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20endogenous loci for the enzyme Dihydrofolate Reductase (DHFR).
CHO-DGA44 cells were grown in MEM alpha Minus Medium (Gibco No.

“%Zﬁ,@:})l ;834) dialysed FCS (Gibco No. 26400-044) and 2 m 91{”1)'}3975097/003164

L- Glutamlne 100pM Hypoxanthin, 16pM Thymidin (HT supplement

Plasmids 25The expression system cpgnpnsed the CMV promoter and is
described in table I. As antibody an antibody against IGF-1R
(W02005005635; AKI8 or AK22) was used. Table 1 B Vector element/
Dhii seantfe@6ob niciiratyebtriction, SiesieSftAl, $sd838#h 272614 14t ark 06-
cyitorpegalovirus (HCMV) promoter (CMV-Prom) including human CMV IE
promoter including synthetic 5-UTR 615-641 Linker - 15 - Bp Vector

e'?ﬂ%%@%nP N&’éS@?%ﬂ&%@Z&Q Mwm}lg Fb‘?ﬁ%%‘f@ﬁ%'&ﬁgse n%ﬁ%ﬁgsﬁt not
, SIg nia sequen e Intron 87-768 Signal intron (SS intron
7 @1% Yt 1@10»5}1 e anti odzes, antl ody fragnients, human antibodies,

humanized antibodies and genetically engineered antibodies as long as the
characteristic properties according o the invention are retained. Therefore an
antibody according to the invention contains at least a functionally active (FcR

binding) Fc part of IgG1 or [gG3 type comprising glycosylated Asn297.

The terms "monoclonal antibody" or "monoclonal antibody composition” as used
herein refer to a preparation of antibody molecules of identical amino acid
sequence. Accordingly, the term "human monoclonal antibody" refers to antibodies
displaying a single binding specificity which have variable and constant regions

derived from human germline immunoglobulin sequences.

The term “chimeric antibody" refers to a monoclonal antibody comprising a
variable region, ie., binding region, from one source or species and at least a
portion of a constant region derived from a different source or species, usually
prepared - by recombinant DNA techniques. Chimeric antibodies comprising a
murine variable region and a human constant region are especially preferred. Such
murine/human chimeric antibodies are the product of expressed immunoglobulin
genes comprising DNA segments encoding murine immunoglobulin variable
regions and DNA segments encoding human immunoglobulin constant regions.
Methods for producing chimeric antibodies involve conventional recombinant
DNA and gene transfection techniques now well known in the art (see, e.g,
Morrison, S.L., et al., Proc. Natl. Acad Sci. USA 81 (1984) 6851-6855; US Patent
Nos. 5,202,238 and 5,204,244).

The term "humanized antibody” refers to antibodies in which the framework or
"complementarity determining regions” (CDR) have been modified to comprise the
CDR of an immunoglobulin of different specificity as compared to that of the
parent immunoglobulin. In a preferred embodiment, a murine CDR is grafted into
the framework region of a human antibody to prepare the "humanized antibody”
(see, e.g., Riechmann, L., et al., Nature 332 (1988) 323-327; and Neuberger, M.S,, et
al., Nature 314 (1985) 268-270). Particularly preferred CDRs correspond to those
representing sequences recognizing the antigens noted above for chimeric and

bifunctional antibodies,
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Variable *light chain domain of IGF-1R antibody (AK18) 1106-1140 Linker
1141-3134 Human/mouse ic-light chain hybrid intron 2 2433-2913

Wg.ig@?ﬁggﬁr fragment 3135-3475 Linker 3476-3795 Ic-Light EE?‘;EPZO(}’H{IOSI 64

constant region (C-kappa) 3796-4098 Human Ig ic-light chain
polyadenylation sequence (C-kappa Q%)_4099-4137 Linker 4138-5800
Hygromycin resistance 4138 4485 SV40 promoter (SV40 Prom) incl. 72bp
repeat, TATA, SV40 origin 4486-4502 Linker 5403-5528
HY§eotasreiriBHphosphdtratySferasecHyig)kbb 20-588bdeih ker inbRBEb 286bodies

_SMA@H@O|Y@a<i|?anéati&EHSig&ﬁls@é40r9g‘}6:§7.9éé$§@@ LIRKRI human germline

immunoglobulin sequences. Such regions are described by, e.g., Johnson, G., and
Wu, T.T., Nucleic Acids Res. 28 (2000) 214-218 and the databases referenced
therein and are useful as long as the properties accofding to the invention are
retained. Human antibodies are well-known in the state of the art (van Dijk, M.A.,
and van de Winkel, J.G., Curr, Opin. Chem. Biol. 5 (2001) 368-374). Human
antibodies can also be produced in transgenic animals (e.g. mice) that are capable,
upon immunization, of producing a full repertoire or a selection of human
antibodies in the absence of endogenous immunoglobulin production. Transfer of
the human germ-line immunoglobulin gene array in such germ-line mutant mice
result in the production of human antibodies upon antigen challenge (see, e.g.,
Jakobovits, A., et al,, Proc. Natl. Acad. Sci. USA 90 (1993) 2551-2555; Jakobovits,
A., et al, Nature 362 (1993) 255-258; Bruggemann, M., et al., Year Immunol. 7
(1993) 33-40). Human antibodies can also be produced in phage display libraries
(Hoogenboom, H.R., and Winter, G., J. Mol. Biol. 227 (1992) 381-388; Marks, ].D.,
etal., J. Mol. Biol. 222 (1991) 581-597). The techniques of Cole et al. and Boerner et
al. are also available for the preparation of human monoclonal antibodies (Cole et
al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985); and
Boerner, P., et al,, J. Immunol. 147 (1991) 86-95). A human antibody encompasses
the various forms of antibodies, preferably monoclonal antibodies including but
not being limited to whole antibodies, antibody fragments and genetically
engineered antibodies {variant or mutant antibodies) as long as the characteristic
properties according to the invention are retained. Especially preferred are

recombinant human antibodies.

The term "recombinant human antibody", as used herein, is intended to include all
human antibodies that are prepared, expressed, created or isolated by recombinant
means, such as antibodies isolated from a host cell according to the invention, using

a recombinant expression vector transfected into such a host cell.

The “constant domains” are not involved directly in binding of an antibody to an
antigen, but exhibit other functions like effector functions. The heavy chain
constant regions that correspond to IgGi is called yI chain. The heavy chain
constant regions that correspond to IgG3 is called y3 chain. Human constant vy
heavy chains are described in detail by Kabat, E.A. et al., Sequences of Proteins of
Immunological Interest, 5th ed., Public Health Service, National Institutes of
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5801-6944 Murine dihydrofolate reductase (DHFR) 5801-6088 SV40
promoter (SV40 Prom) incl. 72bp repeat shortened, SV40 origin

wh0R9- mo&ynker 6106-6672 Murine DHFR gene (murine DI;;EI?)EPZUWO%IM
6673-6679 Linker 6680-6944 SV40 polyadenylation signal (SV40

6945-7 18 1 Linker 7182-8941 Bacterig] origin of replication and selectlve

marker derived from plasmid pUC18 7182-7792 Origin of replication

("pUC origin™) 7793-7939 Linker 7940-8847 P-Lactamase gene (Ap(r))

8818180 Betbiekdar BU22(9%29, Hurhhp Bytepgegabovirib, (MMGMV) Bronidtel 166

(QM‘S’?W%@)W%@'EQ@U"’PW CM\@'EMQH&?@@HMFQI%“W@H@) 515-527.

gedél;gga(%e?s (ir191§15:16 Llpie(%e(slzr?}g71g9(§?6 Meuggeeé cosy?l eghe}m leiggr “Asn 297
accordmg to the invention means amino acid asparagine located at about position
297 in the Fc region; based on minor sequence variations of antibodies, Asn297 can
also be located some amino acids (usually not more than +3 amino acids) upstream
or downstream. For example, in one antibody according to the invention “Asn297”

is located at amino acid position 298.

Glycosylation of human IgGl or IgG3 occurs at Asn297 as core fucosylated
bianntennary complex oligosaccharide glycosylation terminated with up to 2 Gal
(galactose) residues. These structures are designated as GO, G1 (¢1,6 or al,3) or G2
glycan residues, depending from the amount of terminal Gal residues (Raju, T.S.,
BioProcess International 1 (2003) 44-53). CHO type glycosylation of antibody Fc
parts is e.g. described by Routier, F. H., Glycoconjugate }. 14 (1997) 201-207.

The "variable region” (variable region of a light chain (VL), variable region of a
heavy chain (VH)) as used herein denotes each of the pair of light and heavy chains
which 1s involved directly in binding the antibody to the antigen.

According to the invention, an antibody producing CHO host cell can be selected
which is able to provide via recombinant expression a composition of 2 monocional
antibody showing a glycosylation pattern according to the invention. Such a CHO
host cell comprises one or more expression vector(s) for the recombinant
expression of such antibody. Preferably the host cell is stable transfected with the
vector(s) and the antibody encoding nucleic acids are integrated in to the CHO host

cell genome.

The term “CHO cell” encompasses the various forms of Chinese Hamster Ovary
(CHO) cells based on two functionally inactivated, preferably deleted, dhfr alleles
(dihydrofolate reductase deficient {dhfr)). Such dhfr” cells and methods for their
generation are described e.g. in Urlaub, G.. et al,, Cell 33 (1983) 405-412; Urlaub,
G. et al,, Som. Cell Molec. Genet. 12 (1986) 555-566; Kolkekar et al., Biochemistry
36 (1997) 10901-10909. Preferably the cell is a DG44 cell line. Such CHO dhfr” cells
can be produced using gamma rays to eliminate the entire dhfr locus. In non-
mutated, wild-type cells, dhfr is an essential enzyme for de novo synthesis of
glycine, purines, and thymidylate. This allows the dhfr gene encoded on plasmids to

be used as a dominant selectable marker and a gene amplifier for the expression of
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WO 20071115813PCT/EP2007/003164 - 16 - Bp Vector element / DNA
segment intron, L2) 9557-9602 LI 9603-9685 Signal intron (SS intron)

web26-9696 12 9697-10051 Variable IgG1 heavy chain domain gl &Rz 164

antibody (AK18) 10052-10085 Linker 10086-11682 Human/mouse heavy

chain hybrid intron 2 including the part f the mouse Ig heavy chain

J-segment region including the Ig heavy chain enhancer element (part

JH3, 1E14 Mouse Ig heavy chain enhancer element 11683-11909 Linker

1p2aBin8504htMT G teH dmey. At kkbn stamttiegionYGH1 cHinge@H2and

Ciﬂz%»&l;%l@@?@%e@&ﬁ&@é@ﬁr@@gﬁransfected with expression vector(s) for an
antibody of human IgG1 or IgG3 type and the DHFR gene will possess the dhfr+
phenotype and can readily be selected by culturing the colonies on media devoid of
thymidine and hypoxanthine and optionally containing methotrexate (MTX) for

amplification.

DG44 cells are well known in the state of the art and e. g. commercial available as
cell lines e.g. from Invitrogen Corp.(USA). DG44 cells can grow adherent, in
suspension and/or in serum-free medium. As used herein, the expressions "cell,"
"cell line,” and "cell culture" are used interchangeably and ali such designations of
CHO dhir™ cell lines (two deleted dhfr alleles) include progeny. Thus, the words
“transformants” and "transformed cells" include the primary subject cell and
cultures derived therefrom without regard for the number of transfers. It is also
understood that all progeny may not be precisely identical in DNA content, due to
deiiberate or inadvertent mutations. Variant progeny that have the glycosylation
properties according to the invention as screened for in the originally transformed

cell are included.

Preferably the CHO dhfr cell line is co-amplified with at least DHFR as one
selectable marker gene. For example a mammalian expression vector containing the
selectable marker(s) and the antibody gene are co-transfected into recipient CHO
cells. The resulting colonies may be selected and colonies exhibiting the expected
phenotype are capable of expressing the antibody. Additional selectable markers are
or may not be of a dominant nature. Examples of additional selectable markers for
use Co—transfection include adenosine deaminase (Kaufrﬁan, R.]., et al., Proc. Natl.
Acad. Sci. USA 83 (1986) 3136-3140) asparagine synthetase (Cartier, M., et al,,
Mol.Cell Biol. 7 (1987) 1623~1628'}', E. coli trpB gene and Salmonella hisD gene
{Hartman, S.C., and Mulligan, R.C., Proc. Natl. Acad. Sci. USA 85 (1988) 8047-
8051), M2 mouse ribcﬁucleotide reductase {Thelander, M., and Thelander, L.,
EMBO J. 8 (1989) 2475-2479), human multidrug resistance gene (Kane, S.E,, et al,,
Gene 84 (1989) 439-446), 'giutamine synthetase (Bebbington, C.R. et al., DNA
Cloning, Vol. III, D.M. Glover (ed.), IRL Press, pp. 163-188, 1987), xanthine
guanine phosphoribosyl transferase (gpt) (Mulligan, R.C,, and Berg, P., Science 209
{1980) 1422-1427), hygromycin B (Santerre, R.F,, et al.,, Gene 30 (1984) 147-156),
neomycin gene (Southern, P.J., and Berg, P., . Mol. Appl.Genet. 1 (1982) 327-341).
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Hinge 12757-13086 CH2 13184-13504 CH3 (alternative splice site
deleted) 13505-13967 Human IgG1 heavy chain polyadenylation

weEOHS RS {l0Gi pA) 13968-13970 S rA -Linker Example 1 Tﬁ@gﬁ{g%% 3164

and Selection Transfection of the expression plasmid was carried out wit

“Fugene (Roche 5 Diagnostics GmbH); A day after transfection, DG44

cells were put under selection pressure consisting of MEM alpha Minus
Medium, 10% dialysed FCS and 2 mmol/L L-Glutamine and 20nM
Mehsotekexteld M)A freay R lse ekevidrdredulsistitne prebslrd) sigagles encoding
clanesnvpiRipisketblromhaddate apd:expaased of aSUREMARNEE W8Eevector
cqiject he presence of an iPr?d w I ith a 1Qhum
IgG-sp?egCﬁ i?%ﬂér%%si%g%ﬂr%g%eré urﬁ%e?é%(gpfgﬁgéi %gl‘{lgyl 553?3}%%%?5? o

spBEifte AL QB0 VbRt AR daaRETS adthistBeftoigf sptification normally
suspafisionicptaiilhndsesarmitbe megiuwmbygQuSEMA Gida-itity particular
(YIRS AROSA). SOniaNIG:7 20 M M REALEl 2 S oRAIFTEsion
pI’O He W eterminead. oubciones were selecle roviain

P D e MY o M s

amisiptEd Wiss e rrskrsp S EREob 2bnss erp e mmmp b addition of
Cuititatiomamad Fhurificatio V8405 cells/ml were grown in 125m1 shake
flasks (Corning) filled with 30m1 medium at 37C, 5% CO2, 100rpm for 10
days. EritdbRshnas measurearhy GASYhd curtbbaresupafNalantnts of

wasRkenJordeleiiOationafpRLBAdY SPNGPIALON B RIDIEIR A AU .
chrgm#ﬁgrap ) .Alﬁgutz m1l of each superna%%t was purified for further
bitSEHEICANEhETaC e FFAHHBY PROtEHS A'CHREFHAISGr PRy (ERditBRetigH<h a5
witierP BB NWaskrwith 28 Stdtimmisithaterblstfedpis . theelutiomfvith SV40 or
1Q0eaM adinmeiraie brbiortd 2t8s GiRiwithi0md Naekhs, HOBxampIed to
SréAr‘Hg\%%?e%%ﬁa%%QIS Huctue f%r%qgg?:ggmoter thus effectively "crippling” it. This
modification allows for increased levels of gene amplification at each concentration
of methotrexate selection than would otherwise occur if a strong promoter was
used. In the case of the use of neomycin as a selectable marker, an example of a

suitable promoter is the mouse metallothionein promoter.

The term nucleic acid or nucleic acid molecule, as used herein, is intended to
include DNA molecules and RNA molecules. A nudcleic acid molecule may be
single-stranded or double-stranded, but preferably is double-stranded DNA.

A nucleic acid is "operably linked" when it is placed into a functional relationship
with another nucleic acid sequence. For example, DNA for a presequence or
secretory leader is operably linked to DNA for a polypeptide if it is expressed as a
preprotein that participates in the secretion of the polypeptide; a promoter or
enhancer is operably linked to a coding sequence if it affects the transcription of the
sequence; or a ribosome binding site is operably linked to a coding sequence if it is
positioned so as to facilitate translation. Generally, "operably linked" means that the
DNA sequences being linked are cis, 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
such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in

accordance with conventional practice.
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Purified antibody material was analyzed by Liquid Chromatography/Mass
Spectrometry (LCMS) Peptide map analysis. Samples were reduced

%{HCl 8M Guanidine/HC1, pH 8.5, DTT (3mg/m1 .
wE(:%rétm/(})_}r%ethylated 15 (iodoacetic acid) and cleaved with try%{s:}[r{E 007/9031”

peptide - glycopeptide mixture was sggqr_ated with RP-HPLC and

analysed online with electrospray mass spectrometry. The m/z spectra of
the glycostructure containing peptide were integrated, the results are

giVén amtltalle2Tabléng t20Relatiaiamauniefoghpdp sytatieadveyiaaismbinant

ClongnNe GORI Gl IWQILa9 MLNAnRE H%%%LM@F t}L{(‘cgrt FRLBhPrAl [?'rotem

7
oelxgrgssizlodhé‘r%%?rg(gr%o%cl z?n %u ar%oAE:SC cells wrtzh subsequent isolation of the

antibody polypeptide and usually purification to a pharmaceutically acceptable
purity. For the protein expression, nucleic acids encoding light and heavy chains or
fragments thereof are inserted into expression vectors by standard methods.
Expression is performed in CHO host cells and the antibody is recovered from the

cells or supernatant preferably after lysis).

Recombinant production of antibodies is well-known in the state of the art and
described, for example, in the review articles of Makrides, S.C., Protein Expr. Purif,
17 (1999) 183-202; Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282;
Kaufman, R.J., Mol. Biotechnol. 16 (2000) 151-161; Werner, R.G., Drug Res. 48
(1998) 870-880.

The antibodies may be present in whole cells, in the supernant, in a cell lysate, or in
a partially purified or substantially pure form, Purification is performed in order to
eliminate other cellular components or other contaminants, e.g. other cellular
nucleic acids or proteins, by standard techniques, including alkaline/$DS treatment,
CsCl banding, column chromatography, agarose gel electrophoresis, and others
well known In the art (see Ausubel, F., et al,, ed. Current Protocols in Molecular
Biology, Greene Publishing and Wiley Interscience, New York (1987)).

The control sequences that are suitable for prokaryotes, for example, include a
promoter, optionally an operator sequence, and a ribosome binding site.
Eukaryotic cells are known to utilize promoters, enhancers and polyadenylation

signals.

The monocional antibodies can be suitably separated from a hybridoma culture
medium by conventional immunoglobulin purification procedures such as, for
example,  protein  A-Sepharose, hydroxylapatite  chromatography, gel
“electrophoresis, dialysis, or affinity chromatography. DNA and RNA encoding the
monoclonal antibodies is readily isolated from the hybridoma and sequenced using
conventional procedures. The hybridoma cells can serve as a source of such DNA
and RNA. Once identified and isolated, the DNA may be inserted into expression
vectors, which are then transfected into CHO cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of recombinant monoclonal

antibodies in the host cells.
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In another aspect, the present invention provides a pharmaceutical composition,
comprising a composition of the present invention, formulated together with a
pharmaceutically acceptable carrier. Preferably a pharmaceutical composition
according to WO 98/22136 is used. Such a composition contains e.g. in 1 ml 2.0 mg
antibody, 15 mM phosphate buffer pH6.5, 30 mM sodium chloride, 25 mg

mannite, arginine 10 mg, 0.1 mg Tween®20.

As used herein, "pharmaceutically acceptable carrier” includes any and alt solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous,

parenteral, spinal or epidermal administration (e.g. by injection or infusion).

A '"pharmaceutically acceptable salt" refers to a salt that retains the desired
biological activity of the antibody and does not impart any undesired toxicological
effects (see e.g. Berge, S.M., et al,, J. Pharm. Sci. 66 (1977) 1-19). Such 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 coadminister 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,
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GO, GI, G2: reduced heavy chains with fficosylated biantennary complex
type 25carbohydrate with 1, 2 or 3 terminal galactose residues. WO

3PCT/EP2007/003164 - 18 - nonFuc: reduced h chai
" by e e

biantennary complex type carbohydrate without fucose.
line clone 5 (hu MAb<IGF-1R>Bl-4E_193__9-16) was deposited, under 5 the
Budapest Treaty on the international réCognition of the deposit of
microorganisms for the purposes of patent procedure, with Deutsche
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integration of the specific ion chromatograms of all charge states for all
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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 used 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 compositions 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, or the ester, salt or amide thereof, 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.

The composition must be sterile and fluld to the extent that the composition. is
deliverable by syringe. In addition to water, the carrier can be an isotonic buffered
saline solution, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyetheylene giycol, and the like), and suitable mixtures thereof.
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Proper fluidity can be maintained, for example, by use of coating such as lecithin,
by maintenance of required particle size in the case of dispersion and by use of
surfactants. In many cases, it is preferable to incjude isotonic agents, for example,
sugars, polyalcohols such as mannitol or sorbitol, and sodium chloride in the
composition. Long-term absorption of the injectable compositions can be brought
about by including in the composition an agent which delays absorption, for

example, aluminum monostearate or gelatin.

The following examples and the figure are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.
Examples

Cell lines

The parental cell line used for the generation of a cell line for recombinant IgG
expression is @ Chinese hamster ovarian (CHO) cell line, CHO-DG44 (Flintoff,
W.E. et al., Somat. Cell Genet, 2 {1976) 245-261; Flintoff, W.F. et al., Mol. Cell.
Biol. 2 (1982) 275-285; Urlaub, G. et al,, Cell 33 (1983) 405-412; Urlaub. G. et al,,
Somat. Cell Mol. Genet. 12 (1986) 555-566). CHO-DG44 cells have lost both
endogenous loci for the enzyme Dihydrofolate Reductase (DHFR).

CHO-DG44 cells were grown in MEM alpha Minus Medium (Gibco No. 22561),
10% dialysed FCS (Gibco No. 26400-044) and 2 mmol/L. L-Glutamine, 100puM
Hypoxanthin, 16uM Thymidin (HT supplement).

Plasmids
The expression system comprised the CMV promoter and is described in table 1. As
antibody an antibody against IGF-1R {(W02005005635; AK18 or AK22) was used.

Table 1
Bp Vector element / DNA segment
1-26 Unique restriction sites: SgrAl, Sse83871
27-614 Human cytomegalovirus (HCMV} promoter (CMV-Prom)

including human CMV IE promoter
including synthetic 5’-UTR
615-641 Linker




0000,0H27_02_2NGNA00000,0 H27_03_1INGNAO0O0000,0
1127 _03_2NGNA 00 0 0 0,0 GO minus GlalAc and 0 57 057 2,0 WO
“%99070/7}111%1]33PCT/EP2007/OO3164 -19-

PCT/EP2007/003164
-15-
Bp Vector element / DNA segment

642-780 Murine Ig heavy chain leader sequence (L1, signal sequence

. intron, L2) '

642-686 Ll

687-768 | Signal intron (SS intron)

769-780 L2

781-1105 Variable k-light chain domain of IGF-1R antibody (AK18)

1106-1140 Linker

1141-3134 Human/mouse k-light chain hybrid intron 2

2433-2913 ¥-enhancer fragment

3135-3475 Linker

3476-3795 K-Light chain constant region (C-kappa)

3796-4098 Human Ig k-light chain polyadenylation sequence (C-kappa pA)

4099-4137 Linker

4138-5800 Hygromycin resistance

4138-4485 SV40 promoter (SV40 Prom) incl. 72bp repeat, TATA, SV40
origin

4486-4502 Linker

5403-5528 Hygromycin-B-phosphotransferase (Hyg)

5529-5535 Linker

5536-5795 $V40 polyadenylation signal (SV40 pA)

5796-5800 Linker

5801-6944 Murine dihydrofolate reductase (DHFR)

5801-6088 SV40 promoter (V40 Prom) incl. 72bp repeat shortened, SV40
origin

6089-6105 Linker

6106-6672 Murine DHFR gene {murine DHFR)

6673-6679 Linker

6680-6944 SV40 polyadenylation signal {§V40 pA)

6945-7181 Linker

7182-8941 Bacterial origin of replication and selective marker derived from
plasmid pUCI18

7182-7792 Origin of replication (,pUC origin“)

7793-7939 Linker

7940-8847 B-Lactamase gene (Ap(r))

8848-8941 Linker

8942-9529 Human cytomegalovirus (HCMV) promoter (CMV-Prom}
including human CMV IE promoter
including synthetic 5°-UTR

9530-9556 Linker

9557-9696 Murine Ig heavy chain leader sequence (L1, signal sequence
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Area z=2 Area z=3 Area z=4 Sum rel. amount% minus Man GO minus
GlchlAc 330 0 0 330 11,7 01 minus GIcNAc 208 0 0 208 7,4 Man5 _22 00
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Bp Vector element/ DNA segment
intron, L2)
9557-9602 L1
9603-9685 Signal intron (SS intron)
9686-9696 L2

9697-10051 Variable IgG1 heavy chain domain of IGF-1R antibody (AK18)
10052-10085 | Linker |

10086-11682 Human/mouse heavy chain hybrid intron 2

including the part of the mouse Ig heavy chain J-segment region
including the Ig heavy chain enhancer element (part JHs, JH4)
Mouse Ig heavy chain enhancer element

11683-11909 Linker

11910-13504 Hurman IgGl heavy chain constant region (CH,-Hinge-CH,-
CH3)

11910-12203 CH1

12594-12638 | Hinge

12757-13086 CH2

13184-13504 CH3 (alternative splice site deleted)

13505-13967 Human IgG1 heavy chain polyadenylation sequence (1gG1 pA)

13968-13970 SgrAl-Linker

Example 1

Transfection and Selection

Transfection of the expression plasmid was carried out with Fugene (Roche
Diagnostics GmbH). A day after transfection, IDG44 cells were put under selection
pressure consisting of MEM alpha Minus Medium, 10% dialysed FCS and 2
mmol/L L-Glutamine and 20nM Methotrexate {MTX). After 3 weeks under

selection pressure, single clones were picked from the plate and expanded.

Supernatants were collected and the presence of the antibody was anaiyzed with a
human IgG-specific ELISA. Subclones were further expanded and analyzed for
specific antibody production.

Clones were adapted to growth in suspension culture and serum-free medium,
HyQ SFM4 CHO-Utility (HyClone #SH30516) containing 20nM MTX. In parallel,
the glycopattern profile was determined. Subclones were selected providing
defucosylation of 2.0% or lower ( referring to total molar oligosaccharide amount}.
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GO minus Fuc5005 0,201 minus Fuc00000,0Man400000,0
Total 2833,15 100,00 rel. amount of glycostructures with NGNAO,O rel.

Wﬁjirgﬁ%tlgglglycostructures with Galactoses (03 und G4)0,0 r@cﬂ%‘%@ fg&l 64

mannose0,8 Rel. amount of GO minus Fuc and G1 minus

Sum GO 42,4 17

Example 2

Cuitiva_tion and Purification

3x10° cells/m! were grown in 125ml shake flasks (Corning) filled with 30ml
medium at 37°C, 5% CO2, 100rpm for 10 days. Cell density was measured by CASY
Counter and supernatant was taken for determination of antibody concentration by
protein A affinity chromatography. About 20ml of each supernatant was purified
for further biochemical characterization by Protein A chromatography
(equilibration with PBS, wash with 25mM sodiumcitrate buffer pH 5.2, elution
with 100mM sodiumecitrate buffer pH 2.8, CIP with 10mM NaOH).

Example 3

Analysis of Glycostructure of antibody

Purified antibody material was analyzed by Liquid Chromatography/Mass
Spectrometry (LCMS) Peptide map analysis. Samples were reduced (0.4M
TRIS/HCI, 8M Guanidine/HCl, pH 8.5, DTT (3mg/ml), carboxymethylated
(1odoacetic acid) and cleaved with trypsin. The peptide — glycopeptide mixture was
separated with RP-HPLC and analysed online with electrospray mass spectrometry.
The m/z spectra of the glycostructure containing peptide were integrated, the

- results are given in Table 2.

.Table 2

Relative amount of glycosylation variants

Clone No. GO [%] G1 %] | G2[%] NonFuc[%] | Man' [%]
i 38,4 51,4 10,2 0,1 0,5
2 44,3 47,6 8,1 0,1 0,6
3 42,8 48,7 85 0,2 0,8
4 492 43,6 7,2 0,3 1,2
5 62,7 33,0 4,3 0,6 1,0
6 60,4 35,5 4,2 0,5 1,2
7 40,4 49,8 9.8 0,3 0,6
3 46,9 45,9 7.3 0,3 1,1

Man: High Mannose structures bearing four and five mannose residues
respectively.
GO, G1, G2: reduced heavy chains with fucosylated biantennary complex type

carbohydrate with 1, 2 or 3 terminal galactose residues.
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Sum G1 48,2 Sum 32 8,4 Total Sum 99,0 Related to 100% 30-1-2 GO
42,8 01 48,7 62 8,5 Sum without Man 99,2 Sum GO/1 minus Fuc 0,2

ount without Fuc 0,2 Area: peak area H27_G
é%}%ﬁ& H27 (containing Asn 298) with fucosylated b|ar%;:eﬁ%grzaﬁg;mG3164
complex type carbohydrate with x-terminal galactose (e.g. G4 with 4
5galactose units) WO 2007/115813Pa‘, /EP2007/003164 - 20 - Relative
amount without Fuc: percentage of Fuc related to all GO, GI, G2 without
mantiase (dednck8) higepsthudharentighbinaanose). corfldx GipINGINAhydrate
HR#L.G3_aNGNA : Glycopeptide H27 containing Mn 298) with fucosylated
biantennary complex type carbohydrate with x-terminal galactose 5units
(e.g. G2 with 2 units) bearing one to two N-glycolyl-neuraminic acids.

- TabreGEHO cell line clone 5 (hu MAb<IGF-1R>B1-4E10_9-16} was deposited, under

the Budapest Treaty on the international recognition of the deposit of
microorganisms for the purposes of patent procedure, with Deutsche Sammlung
von Mikroorganismen und Zellkulturen GmbH (DSMZ), Germany, on June 21,
2006 under Accession No. DSM ACC 2795.

The media used for cultivation of the different clones were obtained from Hyclone
(HyQ SFM4 CHO-Utility, used for clone 4-6) or Sigma (C-8862, used for clone 1-3
and 7).

LCMS peptide map analysis was performed by integration of the specific ion
chromatograms of all charge states for all glycopeptides.

Bisecting GlcNac, NGNA und high mannose were determined in same manner.

Bisecting GlcNac and NGINA were not detectable. Bisecting GlcNac and NGNA are
not detectable, thus the amount of NGNA is 0.5% or lower, and is also 0.1% or

lower. The amount of bisecting GlcNac is also 0.5% or lower, and 0.1% or lower.

An exemplary calculation of glycosylation {clone 3) is shown in table 3 (Table 3a:
clone 3, Table 3b: clone 5; peptide comprising asn298, named H27).

Table 3a
Area z=2 Area z=3 Area z=4 Sum rel. amounit%
H27_GO 616 198 0 B14 28,7
H27_G1 734 425 0 1158 40,9
H27_G2 103 135 0 238 8,4
H27_G3 0 0 0 0 0,0
H27_G4 0 0 0 0 0,0
H27_GT1_1NGNA 0 0 0 0 0,0
H27_G2_1NGNA 0 0 0 0 0,0
H27_G2_2NGNA 0 0 0 0 0,0
H27 _G3_1NGNA 0 0 0 0 0,0
H27_G3_2NGNA 0 0 0 0 0,0
G0 minus GlcNAc and 0 57 0 57 2,0




Exemplary calculation of glycosylation (clones) Area z=2 Area z=3 Area
z=41 Sum rel. amount [/.0] | GO11 1108 318 0 1426 43,8 G111 5793190

W%%%U%E,gs(%zl) 677101394,3G31/00000,0

PCT/EP2007/603164

- 19 -
Area z=2 Area z=3 Area z=4 Sum rel. amount%
minus Man

GO minus GlcNAc 330 o 0 330 11,7
G1 minus GloNAc 508 0 G 208 74
Mans 22 0 o 22 0,8
GO minus Fuc 5 0 0 5 0.2
G1 minus Fuc 0 0 0 0.0
Mand 0 o 0 8.0

Total 2833,15 100,00
rel. amount of glycostructures with NGNA 8,0
rel. amount of glycostructures with Galactoses (G3 und G4) 0,0
rel. amount of high mannose 0,8

Rel. amount of GO minus Fuc and

G1 minus Fue 0,2

Sum GO 42,4
Sum G1 48,2
Sum (G2 8,4
Total Sum 88,0
Related to 100 % GO-1-2
GO 42,8
G 48,7
G2 8,5
Sum without Man 89,2
Sum G0/ minus Fuc 0,2
Relative amount
without Fuc 0,2

Area: peak area

H27_ GO — H27_G4: Glycopeptide H27 (containing Asn 298) with fucosylated
biantennary complex type carbohydrate with x-terminal galactose (e.g. G4 with 4

galactose units}




G41)00000,0 G1_1INGNA2) 0000 0,0 G2_1INGNA21 0000 0,0
G2_2NGNA1) 000 00,0 G3_INGNA21 000 0 0,0 G3_2NGNA21

PCT/EP2007/003164
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Table 3b

mannose(4 and 5) glycostructure {(high mannose).
H27_GI_INGNA — H27_G3_2NGNA : Glycopeptide H27 containing Asn 298)

with fucosylated biantennary complex type carbohydrate with x-terminal galactose

Exemplary calculation of glycosylation (clone5)

Relative amount without Fuc: percentage of Fuc related to all GO, G1, G2 without

units {e.g. G2 with 2 units) bearing one to two N-glycolyl-neuraminic acids.

Area 2=2 Area z=3 Area z=4 Sum rel. amount [%]
Go” 1108 318 0 1426 43,8
G1" 579 319 0 897 27,6
G2" 87 71 Q0 139 4,3
G3" 0 0 0 0 0,0
Ga" 0 0 0 0 0,0
Gi_1NGNAY 0 5} o 0 0,0
G2_1NGNA” 0 0 0 0 0,0
G2_2NGNAY 0 0 0 0 0,0
G3_1NGNAY 0 0 0 0 0,0
G3_2NGNAY 0 0 i) 0 0,0
GO-GlcNAc-Man™ 0 95 0 95 2,9
GO-GlcNAC” 485 0 0 485 14,9
G1-GicNAcY 159 0 0 159 4,9
- Man5" a2 0 0 32 1,0
GO0-Fuc™ 11 0 0 11 0,3
G1i-Fuc” 9 0 0 9 0,3
Mandg” 0 0 0 0 0,0

Total 3253,88 100,00

GO 62,7
Gi 33,0
G2 4,3
glycostructures without fucose 0,86
glycostructures bearing NGNA 0,0
glycostructures bearing additional hexoses (G3+G4) 0,0
high mannose glycostructures 1,0
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14,9 G1-GIcNAcJi 159 0 0 159 4,9 Man54) 32 0 0 32 1,0 GO-Fu Obi 11
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Y fucosylated biantennary compley type glycostructure with x-terminal galactose (0,
1,2,3and 4 respectivelyj

4 fucosylated biantennary compley type glycostructure with x-terminal galactose (0,
1, 2, 3 and 4 respectively) with additional n-glycolyl neuraminic acid residues

* fucosylated biantennary compley type glycostructures (mainly artefacts of the
method)

“ high Mannose structures bearing four or five mannose residues respectively

*) non-fucosylated glycostructures

Example 4 A
Determination of antibody mediated effector functions by anti-IGF-IR HuMAbs

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

studies were performed.

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

studies were performed.

To study the effects of the antibodies in ADCC, DU145 prostate cancer cells (HTB-
81; 1 x 106 in 2 to 4 ml RPMI-FM) expressing IGE-IR were labeled with I
bis(acetoxymethyl) 2,2":6',2"-terpyridine-6,6"-dicarboxylate (BATDA) solution for
25 minutes at 37°C in a cell incubator. Cells were washed four times with 10 ml of
RPMI-FM and spun for 10 minutes at 200 xg with brake. Afterwards, cells were
adjusted to a concentrations of 1 x 10° cells per ml. 5,000 cells were plated per well
in a round bottom plate corresponding to a volume of 50 pl. HuMAD antibodies
were added at a final concentration ranging from 25-0.1 ng/ml in a volume of 50 pl
cell culture medium. Subsequently, 50 pl of effector cells, PBMC freshly isolated
from whole blood or purified effector cells from buffycoats, were added at an ET
ratio in the range of 25:1. The plates were centrifuged immediately for 1 minute at
200 xg with brake, and incubated for 2 hours at 37°C. After incubation the cells
were spun down for 10 minutes at 200 xg and 20 pl of supernatant were transferred
to an Optiplate 96-F microtiterplate. 200 pl of Europium solution (at room
temperature} were added and the mixture was incubated for 15 minutes on a
shaker. Resulting fluorescence was measured in a time-resolved fluorometer using
the EU-TDA protocol from Perkin Elmer.



00110,3G1-Fue90090,3Man44)00000,0 Total 3253,88 100,00
GO 62,7 G1 33,0 G2 4,3 glycostructures without fucose

WO 2007/115813 PCT/EP2007/0063164
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The magnitude of cell lysis by ADCC is expressed as % of the maximum release of
2,2':6',2"—terpyridine:~6,6"—dicarbo$cylate (TDA) from the target cells lysed by
detergent corrected for spontaneocus release of TDA from the respective target cells.
As reference standard of an antibody showing “no ADCC” is used an {monoclonal)
antibody against KLH (keyhole limpet hemocyanin) or an IgG mixture isolated
from about 35.000 donors (“Redimune”). A 75% fucose free antibody against IGE-
1R was used as positive control. An antibody according to the invention showed a
TDA release which is within 3xSD of the TDA release of the standard antibody

(Fig.1).
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fucosylated biantennary compley type glycostructure with x-terminal
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with additional n-glycolyl neuraminic acid residues 3) fucosylated
biantennary compley type glycostructures (mainly artefacts of the method)

4) high Mannose structures bearing four or five mannose residues
respectively 5) non-fucosylated glycostructures 10Example 4

Determination of antibody mediated effector functions by anti-IGF-IR
HuMADs In order to determine the capacity of the generated HUMADb
antibodies to elicit immune effector mechanisms, antibody-dependent cell
cytotoxicity (ADCC) studies were pérformed. 15In order to determine the
capacity of the generated HuUMADb antibodies to elicit immune effector
meehanismss antibodys. ndent cell gytotoxicity (ADCC) studies were
pg{goqyg/ad?: Ta stu,gﬁ/ %’g E%‘zct‘% of ?F%“:%I%B_ﬁdigs"y? (}kfféé”)l gar chain at
prostate tancercalis (1- 182 81 XI5 toea fat RRMIFM)Lcose within
exXpressiy rErIRepEé tabistes witf Tp) G0, lis(acetoxymetiylhse(4 and 3) as
2,082 terpyrigined 6,61 -dicath I;atg: (BATIDA).S jon for.25 minutes at,
37C.in.a.cel Iiwn@lls\b@L}Q;ErCellssﬁ\é_ye%iﬁwashgd }oﬁgﬁ?%%évi‘tha% ﬁlﬂ%&“mn e
RPMI-FM and spun for 10 minutes at 260°«g With orake: Atahires) dells G2
were AR 1 o htratibier 1 & 2605 lealis peirmk-5:0003ce IS e dass
pRRE] Pt welkimvantounti bettom:plateiconesponding toia ¥plume.of 508l
HtiMAE antibedies 25 were;added . an | concentration ranging from
25:0.,nglmlin a voll;rgfeg c%goé%dc(gl}f%u 'E’l?rlé-qraﬁﬁé1 |?J“r¥1"”. &tbs q%eﬁ%o/"%qﬁl 2§
of effector celE~PBIMC fréshRFiSfated from whole blood or purified

effector cells from buffycoats, were added at an E:T ratio in the range of
zé?’f?@ﬂ?@ Werko cérieanlgehammediately forzt thinttecat200 Xt s
b¥eie, candsincubated for 2 hours at 37C. After incubation the cells 30 were
spun down for 10 minutes at 200 xg and 20 pl of supernatant were -

transferdgdite @i Optiplate 96-F picrotiterplate; 200 pl.of Europium of -
ale

Ea

s&%q&i%gggm3tggg&gégrgq[ were added and the mixture was incub
for 15 minutes on & shaker é”su(itlﬁg“ﬁijorescence was measured in a

time~esolved JL%QIQr{‘C?tQL using the EU-TDA protocol from Perkin Elmer.
- 22~ The magnitute of & 1ysis By ABEE SERsredaed s 96 cthieody (s =
rféiwn‘ Ui YBreasé& st ormenar-erphridine-6,6"-dicarboxylate (TDA) from
the target cellsﬂ lysed by detergent corrected for spontaneous release of -
5 € =g b gu ! o o AL . i o
(eyhole limpet r%ggg%(g anin) or an 19G, m%&ure ?s%igfe ‘frfc%n% %Bﬁ}ﬁf%%%ﬁc
donors ["Redimune”). A 75% Q&gérffe”@%n%wfé‘gﬁﬁr@tmpwwéﬁn said
ﬁggﬁéé‘%ﬁ%%ﬁ@réhgﬁﬁl@nﬂb@y &boﬁﬁn@%ﬁiﬁﬂil@tlﬁmﬂi@a(%hﬁyﬁeg)aas
aniootsaat). It Aoty ot e e e B o
L P/A El. SEild s Tac 1Y . - I -
gﬁﬂixcosxlre}ted W%h a sudar c%%fﬁ arfgj‘ ) tls ith&h 0%9/' t?é)}mél" (without
charactsriz &0 thatthe affslint exfikiise witiinrsald Sugabchalnselatdtor
, ggﬁ?aﬁw@@gi %ﬁh&; %%i%?aﬁ(gi@&@d@@§%%9%&§9qﬁ§t?d 10
ECeXAMAE(2,18 QLGRS 240 4 1 a g amount of
&Qrur@ é/\éitgi@%aid Is&_}usg(ar chairt1 related tbdtﬁzg su aog @%’1 ﬁdé‘ﬁc(\%\ﬁﬁiﬁﬁfi m
mannose(d and ) &8 100% and as calculated in example 3 is 1% or less

eﬁ% OI_EPG amount of N;teranaI alpha 1,3.galactos.e within said sugar -
]S aip “t+ BecoTding o caim 5, characterized in comprising delstion of two
HER allsles.
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gla BtFtb the siRTOf GO A8, (i{z}@igh@gﬁmapnosem and 5) as 100 and . .

“asealculated in example 3 is 196}
characterized in that tia,P amount of Nr-NA is 0,5% or less, 3.Antibody
according to claims 1 or 2, characterizéd in that the amount of N- tetininal
alpha 1,3.galactose is 0.5% or less. Antibody according to claims 1 to 3,

7charaéiérizédin:tianthe@ntibogly is a chimeric, humanized or human

antibody, CEO cell cazable of recombiriantly expressing an andbodyof

8 humanagEytoriedditwne being stlysesylated, with a sugar. chain at
i&sn297, said antibody being chara%%féseed]}r%]%ﬂg?\Rﬁ‘fﬂliﬁaég‘iﬁ%gar chain

9. the amosininOfMiBeSMRIN, said.pligan chain related to the sum of GO,
Gl, 02 (without rannose(4 and 5) as 100% aﬂrcitl%esr%%ﬁ]@é%g’f? ff & asAjsrment.
3 is at least 99% , and in addition the amount of NONA Within said sugar

10. i '

O chaiseldteciaithesunnlGOoCl A2 (iho manngse g andplas

100p%.and as calculated in example 3 is 1% or less and/ or the
N-te(mlngf AlphA A" S Y W ltb 8 Wrkimeshiorf dugel elvdinted|divddea thersimmune
of GBe@arsNid fwithoud isannoseidand3)e-as 100% and as calculated in

1) example.34s, 1% ;0r +GEQ cell according to claim 5, characterized in
conacrisiné, delgltioorl%% S%é%%ﬁﬁﬁ%ﬁ%ﬁ&@%@@&?ﬁ%é%ﬁh@? 110 3,

12;CLITASRANADI EP2007003164 - 24 - CHO cell line DSM ACC 2795,
'8.An antibody ac?;os%‘fﬁ%% Qlaints (g sebrersdln Manmabimadipatthetapy of »
9. BSEof anaribbuwyacordmgrd glaims e fgptheamanufagtra of asw, »
medigamie 10 Adseoo] anaatibodyacearding o claime a5 fof the

manufactyre:ef a medicament for immunosuppression, for the
T-cell meg?% '?eé%igs%?r eT%? acgl oﬁm%‘m&ﬁg:ﬁgofﬂ‘éré?%féét@@s@izseﬁéeéwthout

calicer Gieadsé f) Phittiacsdriartoripeditomeomprisinganantisody and
ac@bﬁdm@w @l‘aﬂ'md}mﬁ_aﬂﬂ Metheefor dhe selaction:of.aCHQ chy o o ¢
thececombmaptardution ol a ﬁl?@%g'&”?&i&%%%?g&oﬁf !%Uygg’g%ig exa?rgpze 3

19G5 type being glycos Iji’gedwnh a , sugar c ain a s .
anlctg‘;g‘o/%(;);J Bg"lﬁsggr%gr %%ﬂiﬁ%‘}l’l’fﬁ‘%ﬁt M‘éadfﬁé“ﬁﬂ%ta@mﬁéécwwnkﬁmﬁéiﬂz said
sUGERCRafTettiréeRtdbstmot BB, Q] G2AWHhhEMaRREseld Rt 5, 4
as W0B%e.ahd.astaitualed inexample 3 inatdeast 9936and in addition, -
the,amount of NONAL \gj%gi:@eg(%iél sugar cha&; relatéd to the sum 6fGD, *8
Cl,e‘p%‘,gwitﬁoutﬂ Mannose(4 and b) as 100% and aSca/nliedrinatanpirR
375 T98°6r IESS AT oP e HiSME Sl radinghe:4, B galactosa sithing
salfugar g retatedito drevsiin bt GO: G2 (Without mANN0SE(4, e
ahd-&)#5:100% and as ..Icula.teci in example .3 is 1% or less, said ~
method comprising cultivating a CHO cell, transfecte-d with an Ig-G1 or

15, Ty i RP._selection pressure, picking single clones
0c8? ﬁ@%%}%@ﬁ%@l}df LRI P %I; "

erpanding the clopes ecting’a Cishe

g‘?y%lgg‘iﬂé%&ﬁﬁiﬂ ccording to the invention. 13, Use of a CH.O cell

according to claims 5 to 7 for the recombinant production of monoclonal

* atfiiberty, [4u HMetpareindns reodmbinant prossistian:of asmenaslonal crxp
antibady-ifiaCHO:Gal aggording to claims 5 to 7.
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Y RE& 8 Bhntibody according to claim I, EPE
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