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WD 2007/ 115813 PCT/ EP2007/ 003164 d ycosyl at ed
anti bodi es The present invention relates to a

w0 e@omismant anti body having an Fc regi on expPEFERI07/003164

and gl ycosyl ated, whereby a major core carbohydrate
structure attached to the Fc region of the antibody

is fully fucosylated. The present invention rel ates

al so to CHO (chi nese hanster ovary) host cells,

nmet hods for selecting such CHO 5 host cells and the

use of such a reconbi t Background of the

| nventi on Innunoglobu¢?ﬁ8”%¥ % g%%%?es intheir

native formare usually tetrameric glycoproteins

cbimgp pseseintofnvemidon irglates gncda treepnitEnanyt aritdiods. haAmg bodicesegion
C&B}é&%éa arﬁp%l%(ﬁg'éteqo(mkﬁﬁy ‘é‘}h%r @éé'&?bdh‘}ﬁra@@h‘r@&gfeeﬁtached

feren SSes

| lgcthe e degien of ghe anthqdyds é&%ﬂ ﬁuR@Yl*’g@l gfhle g@sen& g@ntl%rh gelates
|zﬂfé4to 6RO bath&s h@ﬁqstelam% h@fst Edigshethg B farndlet@&@Bsuch CHO

o sl A et o S LGB RN RS o Y o ot her

nDIecuIes mhlch are anti body- Ilke and contain, for
kauhptomnda khivegtioipnai n of a het erol ogous protein

such as a receptor ligand or 15 enzyne, and the Fc

regi on of an anti body. Such Fc fusion proteins are

desmrneglabulins: ogxant¥iodies bip Sheipi nagive pormerey|usualiys teframeric

%D Q&eﬂa@ dohPAed 1935\]70311%@@ a%ﬁdtwouﬁea'@yﬁ:la%ngglntlbodles contain

nocl onal anti bqdi es e ecto
Aogtanhomaioy Mhdghsassigp & s tes i Eé el aésff Egaka% 7%9 IgE,
(I@M;)anamgGhﬁidf sevérhlefubllaaealiicd gGal gG2AIG3, andl [gG0 Antibodies of

' d th
TR S 8 i%@%ﬁflhaﬁlﬁ3’3?:@{1&é\'ﬁ%%me@%&gp?@&sg?w cell-
cb&linted eyitoitity)i nt er act i on of cel | -bound anti bodi es
with a series of proteins that constitute the

CoRgRL %Fﬁe Bso %Wnbth%dl&u[é@l @ﬁl@ﬁj ak® an@éﬁybl'll&dér&g cSmain, for
bi ndi ng of  t'the Fc par

activ qﬁﬂ$ or Fc re @ E
| §Xa@Pef> 1fg dopspinet ¢ Stlef PN Pr Bﬁe‘wch@é égegiptorn igand or
bdrﬂﬁﬂnﬁ,garﬂf tIRIF aregionostarC aittiodp! Suxdr Ec ilidml stokens2fre described,

R SR LSO SRS 0 0,000

ddSﬁ@MOé%I|vate C3. Alternatively, Fc parts conprising
a gamma-1 heavy chain constant region with certain

bﬂaagﬂﬁ SHEBo &8s L&i%gAf&nd eﬁe&éf%@hia%fi%mp g%?gd%ytos,s,

(WD 99/51642) are use IS we nown in
gfontmements depsnatiticyipteretcGrde amnd balfrtiferdeasgnce rate. ADCC and

bs@s are3Pediafed tRPSRN 1he lﬁfefr&%aroffdénqidugasam@uaﬁs with
{%yﬁd ; Sg%g@%g%%&*ﬁk%ﬂ%%%@gg gige mteractlonV\Q c%l? b%ﬁ?lé antibodies

with a series of proteins that constitute the complement system. CDC is related to

Clq binding C3 activation and/or Fc receptor binding of the Fc part. If Clq binding
C3 activation and/or Fc receptor binding of an antibody constant part should be
reduced, usually 1gG4 antibodies are used which do not activate the complement
system, do not bind Clq and do not activate C3. Alternatively, Fc parts comprising
a gamma-1 heavy chain constant region with certain mutations such as L234A and
L235A or D265A and N297A (WO 99/51642) are used.

It is well-known in the state of the art to modify the constant domains of antibodies
for improving effector functions. Such methods are described, for example, in
WO 99/54342.
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-2 Routier, F.H et al., dycoconjugate J. 14 (1997)
201- 207 report the glycosylation pattern of a

wheewanissesl | gGL anti body expressed in CHO DUKXPCEEP2907/003164

This antibody shows a nolar ratio of Fuc: Man of 0.8

: 3.0, which refers to a fucosylation ratio of 80%

Niwa, R et al., J. Inmunol. Methods 306 (2005)

151- 160 report for 5 anti-CD20 IgGlL and | gG3

amdiithodF €5 et aL,0Chicoajhgate].0duaes?) T01CHD &84 the glycosylation

TR At 1 & g ip S Prasaia i, THOMUKX cels. This

kmttrjmody ehowscr malaesatmofcﬁm Man of 0.8t whidhi rafars o 4 fGobylation

el
g gP?ﬁ 1\51 ?V\ﬁ étsaq,h %@gg%ﬁlgdﬁg?bbq%@ 51- 160 ree\?rt for
aar%bﬁwaelrg% @lcté&%rwtlbpdw gesyhingntly gr%@ﬁd %n CHO DG44
3468 Bf abditW0od. Mimurk0OY B AP aeasandInMRERALI2an2bool ) 205-

éﬁ.rgﬁr&ﬁhﬁ}u&ﬁ%&é&g&gﬁs' R o e e et T in CHO-K1

aetls vw}nyst Qﬁalhmlmageﬂmcﬁon | ardugbgbflbml ipAsfilandht heligosaccharide
999).5185-5

r eporg ?{H q ac%(l)rnb ra ld ont%nr{a fos%tllcsf)sg?ted (g%ycan rsmrtljlctures %{a)u, T.S.,

FBlpHmanbI@hmogallg%z(@ébs‘% a8k irgport ( iewamp®t et ghicosylation

éx;aélhﬂBHan] %ﬁm{b‘?ﬁ ﬁggrgﬂggg)éhéégc%gl%ge or:fHJnha (E-thcrlxgeutic

ligEnypealeRidians 3pd the liqm%féqtute@%a g depal. @Tdaem KA £ B9Ehp185-5192
Treport thd EHIbGIMdratd Zﬂal{(ﬂﬁ&z’r)tuzm RAZLiniBRA6IWs bhidbs RieoByation

W@Sﬁ%nﬁq‘éﬁa& i, Vi9BYas S oS h Al dn: P ). Biol. Chem.

65 (b2R11) SE0P60 thicepairti thantpmsiee I§E2hAudesdtiun$1% afucosylated IgG.

Nilokofl ! TR AR 923915k N2 p%%%%? AELH936 2 abou
(Gieh bR onlated BermEItot . Glsencoseate 10N} (199583 F-gHlisport that

%‘?lrti‘ﬁ@ﬂfels ﬂ)du%Ed ﬁ{ mc>(u‘§éj§P)/O cghfé‘ﬂ%rN gléfme%rammlc acid (NGNA)
Publi s r echt

er ] 19
igpsac éq@rb[em?laﬁs &ﬁahrg@r@is aitiaby Iy Mﬁ@?le‘ﬁ%%f)'l‘ecﬂmology
tHraElﬁéteﬂfﬁoInOEeHs [@ells a®PRIdcts, Bblyﬁﬁf;y’l at aDfledss), Khuwng. Academic

bl S olosal PR 20 Rt B et Spresion of
dgGireafec tmnsieitoulynsfectinn wspodrrmeaﬂlegiymﬁatmm issfoutieLund, J. et

G?Vf(ﬂnﬁf}lnggggl 5§ (?9@3?7%@ ﬁg?n L&f?{jrfé(%“?%gg?%g@fﬁ%ﬁé?a/ touse-
rlépmrt cbmghwe@@mcm inomefse aminsfrotiines ckltisoritey l8Gldentibody is

e J o84 39-
Cwagltl&hog}algfég 6%”%' §§10@1§9 bt ﬁf% PaNlV"ggogftal ; %1ro@flemol G{E@‘?M 845

JEPPBIYY gbzcw |%§1 PWQS’FCng_Ef%ﬂa yrapdona GeHsi ﬁ%fﬂouse ascites.
m@ﬁu@t le© 8., 0 1k HafAM et s 3N6r(zoosb<15ensaj r oBi fot &30 1gG1

PRy « 3Bedssiangh of SToe g Bedighs Ew%ts'éﬁ‘gflo%rw £efo a4 and

248ri2”04etrabpBidtedhh Bioeegp%&:@@b@ﬁ(ﬁf@(ﬁinh ific@dyleson of t94%. Davies,

l te? leqS %Xﬁcfl i a% %Q?%Otl? 288! éb %?tstﬁip%(p%x? of antibodies

mzh 1&@6@xghpafoemarhqqdbé@iyngngrs@ﬁswfa‘@% $h¢el¢w Dé‘ﬂeﬁt al., Anal.

PIBEIRSS | 287 S%l b?fm1025h'oe|cg§7 af® lantib6dy &lycosylati®h G- different
Chem 277 (2 g 218733

expression systems hields, R.L., et a , J. Biol. Chem. 277 (2002) 26733-26740
report that lack of fucose on human IgG1 Fc improves FcyRIII binding and ADCC.
An anti Her2 antibody being about 90% fucosylated shows also ADCC in a

considerable amount. Zhu, L., et al., Nature Biotechnol. 23 (2005) 1159-1169
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report that [ack of fucose on human 1gGlL Fc i nproves
FcyRI Il binding and ADCC. 35 An anti Her2 anti body

whiongisbdbut 90% fucosyl at ed shows al so ADCC i PCEEP2007/003164

consi derabl e amount. Zhu, L., et al., Nature

Bi ot echnol . 23 (2005) 1159-11%69 WD 2007/115813

PCT/ EP2007/ 003164 -3 report on the production of

human anti bodi es i n chicken eggs. W) 2004/087756 and
Vl@paﬁQfd fH5a38uciccbbhembmntbediesaint ¢Hicdnagga 0 OEI04/087756

r| s%(%éz(};&g 8%? g‘rﬁ%ltaé}%si‘pr}ﬁﬁ%ta ?ﬁaées %%a”fsgg‘%# %e bei ng

5 gl ycosylated with a sugar chain at Asn297, said
acterized in that the anmount of

fucose within said sugar chain is at |east 99%, and

|n addition the amount of NGNA is 1% or | ess and/ or
ARFIHON o FORPEES TR M AN tHOH a0t h3magalglet d¥e 18@3 1P rbeing

I Qﬁ&)sylé\‘éa Nih d’lﬂlgﬁﬂcﬁarhﬁf af zﬁs\fﬂat J sud arﬁiBUdiIS}ﬂ)eldthtﬂﬁ&cteh@ed in that

unt of u n t chai
B 55 of Dot 1Rin B ehore e ¢ R0t B cition the
nanmmﬁe@ﬂNﬁNiA 5) 1‘Va3)rﬂ6@%raiﬂobra§1ecahcwita®febﬂ -tenménahrajpha-1,3-

168505 o sthe invention it is possible to
aowcz}e ngn{llg’ |es and/ or CHO host «cells with a

fucos lation of even 99.4%or nore, 99.5%or nore or
odCcagudipg torsheinvemtion sHEARYL tAgns bk IATOBRt NicKd pugap within the

SJut ble&ﬁgi MNP 297 ebletedlb Yhéjsuéh‘VQ)ﬂGO It@xs @ﬁﬁﬂ?hl\c}é@nﬁ\ﬁﬁﬂse@@ﬁnd 5)
e u r omat ogr aphy SsS
ggéﬁ%fglfhcgﬁég‘ﬁ%ﬂ 3% he anount of N-terninal

aI pha 1,3 gal actose is O. 5% or less, nore preferably
OAdd?zirdingIteSthe anengoriit sqiossglbleaotmablide byntib@lE: addier CHO host

ktﬁg%% 2ﬂ8l% BF S‘;e%@@?% of H%%E %g[;%éleﬁa'o% bE60. 8% or more.

ans attacheé an anti’body
recorrbl nantly expressed in a CHO c 20 Prefer abI
t Prefesahly Bsagmountpf Hfa Al is R aﬁ{% @a}ye prefemblya Bi1y0 Phksss and

aiVeh REYete&alile b NUNES (quulhl@mahﬁ@%r@hyrmm adittdhasy).
The | nventl on further conprises CHO cel | capabl e of

in n_.a d of hu
| GRERphe alneg b of S EkoRht -2 edadiese Bk B tesd more
Aseft8ably 9ali%l oatesd halkwebabndetedialslaby ECMSEd i n t hat
W thin said sugar chain the 25 anount of fucose is at

l'?l?es u gxgdﬁa'l d%ﬂﬂv bpbh?rqgl h@@h&{@ﬁ?ﬁ?yﬁf NQF @%chq %tt@ched to

SS an unt o erm na

gfé#raé’? o5en pntibogdy gecanehjganthigxpregseddna GHQeells cel | 1ine
hu MAb<I| GF- 1R>B1- 4E10 9- 16) deposited under the

Bridapasy ¢ aatibodnist Dendmicsmantihabady. ITeeeaniy tianamibody is a
t‘g{‘: deg sit of .m roorganllll? gs for the purposes of
BRELC RO BT BBPeEhe. Sanm ung von

The invention further comprises a CHO cell capable of recombinantly expressing
an antibody of human IgG1 or IgG3 type being glycosylated with a sugar chain at
Asn297, said antibody being characterized in that within said sugar chain the
amount of fucose 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.

Such a cell line is cell line hu MAb<IGF-1R>B1-4E10_9-16) deposited under the
Budapest Treaty on the international recognition of the deposit of microorganisms

for the purposes of patent procedure, with Deutsche Sammlung von
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WO 2007/ 115813 PCT/ EP2007/ 003164 -4 M kroorgani snmen
and Zel | kul turen GrbH (DSMZ), Gernmany, on June 21,

wQIDG/1138her Accessi on No. DSM ACC 2795. Pref ePCEEP2007/003164

sugar anmounts are mentioned above. Preferably the CHO
cell is a CHO cell conprisingdeletion (e.g. D&4) or

5 functional inactivation of both DHFR all el es or a

del eti on of one DHFR allel and a functional

| Malabbygahisorenaind Belllsdmoerd GBHFR (BSMA), GerrganyiXialjine 21, 2006

Tlﬁ?der& ggggl?gﬁa{({]wsw% %rl ses a conposition

accor di € |nven ron for use in human nedica

t herapy. The anti body of the conp05|t|on according to
t Prefarredengirameuntppreesndiongd abegi neric 10 anti body, a
human anti body, a humani zed anti body, a non-human

awefé@aﬂ ,tha CHO'Qk® lerwlczH@ntélb@dmpel@mFr déetich (8@ DiG44) or

chain ¢
h@lgwora‘i'ﬁ%ux% Pt P es it 9igiedeiF alel and
clounptiorsad matcheatmme)fmhe senomh DiHFdthlleh@ep DX BIg )t 0 t he
i nvention for the manufacture of a nedi canent.

pfﬁéc Bhveiion hﬂﬂae?%g?gﬂ’{&rht cdi &kﬁ%ryélccg?fi g&fl]e invention for use
[ mTunosuppr essl on f the treatnent of 1ece med! at e
dindvyersy medisglithergyine  di sorders, infectious di seases,
cancer diseases. The invention further conprises a

Phigg mnﬁusr o€ e cORTFMRBIOhI a@FLrAMFRD itlsd inger@fon laptdf&abny a chimeric
aﬂ{}@’% totheln\éﬁntlon A furt g{erdobjecth th tibod
9ot hugan Ry drippileesprsthidyn 2 gionsh e difipody. a
f onglé kkbain 2Mtibedp rbmpaningpigod unt ighd lofava chonooinstaat part, or a
&3 type being
all%ycl%gq %?Ldi%qpﬁmzf%%tag{paé ain at Asn297, said

ant i body bei n%@characterl zed in that the anount of
f Teoswenfiqmiusthen comprisesrthe Heg of dnsandibordy geqordingsto thgmvention

| for atelslIrﬁarﬁﬂactaﬁeoﬁmmlcﬁﬁemfé@b@%@rmkcﬁgasnand/s Weful for

t he amount of, N-term nal tose is 1%.or

| WABUNQSUPRTEINPR for Eﬁn&s?atgweﬂg @Er%ﬁva?gqa Aisergsryuroimmune
t dissrsies8cinéettidbs diséatesatancgldisdakesl gG3 anti body and a

DHFR gene, under DHFR and MIX sel ection pressure,

]I%( %\gnﬁbggﬂufthgi gg%irgépgﬁag%a%eﬁ?lf%o%mﬁsm omprising an
garyzb@dypm@ngmtheenmrm@or d| ng to the invention.
Preferably cultivation is performed for at |east two,

PA @uﬁﬁ&m JecBbf {}fé‘?iﬁ@enttlﬂh(?§a ﬁ%ﬂlﬁﬁi for 'ﬂ'lef ééf&h@ﬁ oPRICERD c&f for the
t he |Hven ion is tg):? use of ccor di

t5eomRinant Perdluston atwen?éelemﬂlﬁaﬂﬁf fgﬂﬁ‘éﬁllgagld’ff%&@ type
nmmg:gmmwawatwmdyugawahaaaazmamesaiacsﬁttBBasaazvngaﬁaﬁéterized

"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, said method comprising cultivating a CHO cell, transfected
with an I1gGl1 or IgG3 antibody and a DHEFR gene, under DHFR and MTX selection
pressure, picking single clones expanding the clones and selecting a clone
producing an antibody with the glycosylation pattern according to the invention.

Preferably cultivation is performed for at least two, preferably at least three weeks.

A further object of the invention is the use of a CHO cell according to the invention

for the recombinant production of a monoclonal antibody.
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A further object of the invention is a nethod for the
reconbi nant production of a nonoclonal antibody in a

WE@RHO7a €83 accordi ng to the invention. The CHO REI/EP1087/603164

host cell wuseful for the reconbi nant expression of

het er ol ogous pol ypeptides. 5 Brief description of the
drawing Figure 1 is a bar chart show ng the ADCC

activity or lack thereof in antibodies of the

| & femhdrarbjandf the inoettionl is anethodnf@r tht irs@nibiihariqdbésction of a

%E)? clgrgal Dﬁg&%&?ﬁhla%{gceﬁ orc@mgrgc%t ik god! es

car rate structures conserved positions

in the heavy 10 chai n constant ions, with each
i Bt Gp® pﬁilslg ashyishgelhuggifd fprdre rarcrragm@nt apresaioacpf heterologous
cIpRbyideat e structures, which variably affect protein
assenbly, secretion or functional activity (Wight,

d Nbrri%o S.l.., Trends Biotechnol. 15 (1997)

f the attached N-I|inked

carbohydrate varies considerably, depending on the

ag r%et Rfa R AREISThEGin QAQ?@C'aGG% & RLIYhTBIFRSRtibodies of
15 branchW? ‘E as bi antennary conpl ex

gqﬂrga@a emanrd yeeontigl pg fomaaratlawtlbrvér% son, S.L.,

Trends Bi otechnol. 15 (1997) 26-32). Anti bodi es of

| DétdilahDedceipBoh wh eheAngerstiorcopr ot ei ns that have a

conserved N-linked glycosylation site at Asn297 in
each CH2 domain. The two conpl ex bi-antennary .
o'txxiltgiaada@cchmtdld exrkahydodte dtructupesn@9d naered (posikidnp e ke mheavy

f
BRI TS A ¥RIRLIG SOTE B L e
bRt forcturRe whichbiriablio affedti Braseis pwembly, secretion or
fmﬂeﬁéranacts@@rr chlanv\ Loy MbRRSE 8ITL., TRhUY Bastechnol. 15 (1997)

dvégébﬁ} L f% éé\y}/lngéc} F%rﬁ)iogydraﬁ varrgf cgpmderably,

| dapending Revthe H&gre(e lﬁ PBPceSHng GndWhinghelpdédhighrsannose, multiply-
;@I {&shséan §¥]er as Tﬁl?)%}%r?narg %rﬁ]?_lg{l O(th O}acchagrgquzlga\/%ggg’tz)A ., and

tiperisops %LerTabkk% Biptethrudsl 54118%7) 2ﬁa12l)rr al l'y occurring
allelic variants of the Fc regi on of an inmunogl obulin

(R doRgior 1651 4Rl fgcas aaregg‘rrc%pta&h@ Shat b B 268 ed N-linked

m are substlt |ons eetlg

YoRYlalipmhsite ﬁf‘?‘%’@Wﬁ&‘@%WCEIIZ %}Pa ‘?)FWO FomP %;ﬁ'p‘lné‘f““ary

sy oscchdtidee aﬂiﬁh@@ taamdwmaaabbﬂedileétetzadﬂfer@m tbMrains, forming
0

N i b 30, I eqi f . .
a0 OB A7 Bk 80D PeRiB e b o L RH s EreBre/f Fugptia for
fthacinitibndy $oighediatardffeatios fuoactidms sseh exstandibady alegenidgnt @ellular

L; i kO t , .
SR Gp St SABECT RS B bosh ' o Rotiokp o/ B Kis-82 pefferis,
altt pvals ymmeenol Revgl63 @8Q8E59-76:0Nright, Anland MerrésepeS.24 Arends
(Bi8RCAndi30H¢1997) 26-32).

As used herein, the term “Fc region of human IgG type” preferably includes also
naturally occurring allelic variants of the Fc region of an immunoglobulin
(antibody) as well as variants having alterations which are substitutions, additions,
or deletions but which do not affect Ans297 glycosylation. For example, one or
more amino acids can be deleted from the N-terminus or C-terminus of the Fc
region of an immunoglobulin without substantial loss of biological function. Such

variants can be selected according to general rules known in the art so as to have
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1310). The term "anti body" enconpasses the vari ous
fornms of antibodies including but not being limted

W@ 200rhoI8e3 ant i bodi es, anti body fragnents, hunmaPCT/EP2007/003164

anti bodi es, 5 humani zed anti bodi es and genetically
engi neered antibodies as |ong as the characteristic
properties according to the invention are retained.
Therefore an antibody according to the invention
caimahsff@t oneasivita (§denel), Boalid, ). (Acki ¥g Ickedle 287 10990Y)1306-
E@ ggrt of 1g@ or 1gG&3 type conprising glycosyl ated

H 7. The terns "nonocl onal anti body” or "nonocl ona
antlbody conposition” as used 10 herein refer to a

pFleptarmt'agibodly” envontyadses thel vacigheforos of arethddicslindwding but not
itk IRRPMENGE 'WH%@@ Oindibbaie, ahfiSodye ﬁrﬁgnJEHfﬁanhuman antibodies,

nonocl.onal antib refers to antibodies ~displ aylng

ahwnapyres BPHE?‘H@S §|@é‘c genctically \iRepwgensdyantibadicsppe 1ang as the

th@ﬁdc@d’ﬂfstlg qslibpaﬁes dedordtiag tf%)rh 3,02 hwemibrgafdﬂreta@led Therefore an
obul,l n segquences. e term?’c

AEPE PO oA iR HOHY e GG POy 3 (FeR

viandiag) Ec pagobigGliardgG3 bipedomprisingigbrpsylatedeni®d7sour ce

or species and at |least a portion of a constant

usua@pn@' %'ovlseloﬁﬂOabmoay"f&ﬁrn%ﬂocmur Qr?tlwdzso%ﬁﬂe:dﬁﬁpon as used

prepare r econbi nant
amrer reéeram |abeeﬁpésat@anﬁf i2afihedya matgquleseof; aﬁiq“élSP]e amino acid

rRghéite W& oadiA Vﬁﬁe @é?ﬁﬁ’tkﬁliﬂﬁar{ B8h&domd] @nBSHRBL iréfetstto antibodies
Qﬁeﬁerred §% ri ne/humnan cglnerlc tibqadies are
PRz dcings b %éB Gmithish o veHaRle agdrgnstant regions
cderiyed SonghibiAn gagitiret mrenaptbbulinsequieneest mmunogl obul i n
variable regions and DNA segnments encodi ng human

AL RO OBHh-leﬁchﬁRﬁ)toﬁp't fgg' f‘bn% moP(SEIBRQSath%od comprising a
pr oducl ng c I nvol ve convent g Cf
recieblsi region, 1DNRIzdiES gegient fraﬁspee;twmet@cm@pm@gdrﬂiv@east a

V)?drhokrlﬂvﬂ"cérﬁtztdﬂereg?lbh de?REd Rond a dif MRk is§ s?eeleﬁtusually
5%21 15 Aca Sci .  USA 81 é1984 6 -6
F%He%arff’ 5“N8§] 13 Ngg gechppuss: JeimELif) ¢ ant i¢SeFQprising a

"murae wzr%lafetgid@mw a hednen gohdfarmtiregibn dre&pbﬁaIMpx@ferteheSuch
! amsmﬁlr Eqagrcgérﬁerﬁ%ngntfbnedggs%%e &l}ée n%?)tdgétnc]f eé(pgeéﬁaq%munoglobuhn
|gmm1@gtrwbuingn DOYA diefinenesnencodatg imwiney imswyoglobubd vayiable
tﬂgglbg%na h?NAp mgﬁl@hts' @g&g{@ﬁg' %t{e}Hn'Jurﬁogl ggﬁﬁ Rbh&Ent regions.

I ment rine I nt
tMgthede rfrr rPé N anmmaﬁtl%mh%wy VFOC%W@E)%\QT@ trggombinant

IbNKth@%n@rﬁdrﬁﬁ@ﬁ{on te&REques - bw WAIERAGERANn the, ar@l(see, e.g.,

it Yot b oot SR BARE s o

pNed. 6QDE,d383£)R$5QO42@S)pond to those representing
sequences recogni zing the anti gens noted above for

M@o'ﬁwg%%ﬁtold? NAlre AN 1 RAELESs i Rt OH e RBMork 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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-7 The term "human anti body", as used herein, is
intended to include anti bodies having variable and

W@ a3t &3813 r egi ons derived from human germl i ne PCT/EP2007/003164

i mmunogl obul i n sequences. Such regions are descri bed

by, e.g., Johnson, G, and Mi, T.T., Nucleic Acids

Res. 28 (2000) 214-218 and the databases referenced 5

therein and are useful as |long as the properties

aCleo et ghlirﬁaﬁ haubadryé Nté eBedhereir, it dhreaded ltlur‘rﬁflude antibodies
o i(n%olc\j/: %S Vacrc])ns X‘Cv Ifﬁ%iec%nlge & %teg Cg'(} a hin \éermlme

Cﬁmnun@lwullrssegaeﬁ):’_ey B6B-r8gidhs ar}eludmcrrlbedrhw lsediJobneam G., and

R0 "Ib? ﬁﬁ@éi’élg‘%‘&*aaﬁ RES az’!ﬁ@ﬁ)@b? 2@5”2'1@' a%d( %egd dﬁ%aﬁ;gg referenced

th af are capa pon 1 nmuni zat| on, uci n
ftherein éaératr@n%fub@s éorsgeaseétq BiPPSFties mdm tmtheotsme@%on are

| fataihial. ahﬁﬁmﬁnm‘odﬂa@@wwelmowmm aRgdtab ldif ki art (van Dijk, M.A.,

iR KL TR bgerie GiTa@Pith St DL DT Afeeae). Human

mmtbodiee san tlso be tplied yred d etahGgeniefanimatafe.gniidep chad are capable,

| A

SR ARkl AR L R8uRE s 01 Feperiol o8P ) skl pf Human
Jetbodies i the ghsencgtofgndogemats rremegglpbglgsprmtl%sf ransfer of
?131_@ 91%)%@1 ég%lgenﬁrgghf) elggglg% g??s'ﬂgpﬁl in s}gﬁugérﬁgﬁ%)mutante mice
or.e&lQF a}/ﬂpq Broguctgn qof BBURRdisy, wpon a%sewﬂlabﬁng see, e.g,
JJak(BKﬂJwts BhOlet ald Prof. HQ&E)AC&&%S&?E?A l‘ﬂg;(;‘1993312}]]2§3172555{ ]akobov1ts,
al ., ; e, t ues

b bl Nptuss 362 (103 2ohSebritgrmant My Sl YA HATETOL. 7
f(@P93)his- m)eybhna:tn amtitlnfdid¢sunrarelsvoopiodnadd anphdgediigday libraries

T(%PAO efiboo H %QM%LI AfL rﬂQxalG %%@%gﬁ§2ﬁﬁ%9%f@e§88 Marks, ].D.,

pet al. df K/[gl BlOlJ 223 (ﬁ?ﬁﬁbﬁSl 597). Thogahnigeesed Colextgly ﬁgﬁ Boerner et
Sarnte dr@q% aeﬁ%nm@s $lﬁe9 ebgfalmsggfqeaga}a&ghgﬁ?cg&na@rahmb&qese@:ole et
s .%80 1§ &xﬁwa aﬁ?elfﬁoﬁh%épw a’ﬂi“i‘ %3&5& Paa%z}ﬂé?é% and
’o‘ﬁtdzr@&nBI, IeCT”Jll gylmxﬁngblneew eidoansgd- DEﬂhHe}Surﬁa/rﬂﬁmﬂfﬁdyCB’ncompasses
ant ant.i bo e charact er.

YR FE RO ics PRETTAY TRl ahbtifringlucing bu
E&pgbelagl limitedf &y ndmblarmtlbzﬁlels,ecaotibd)d}arftagmm and genetically
aerhg d‘l%gl(ydeﬁl'tlbgaﬁs t(\‘?zfrmnt o?%’xﬁghtn ?bé)ﬁ%?? ﬁ{i:ﬂ%l ;Eocﬁé( chari@Steristic

ereln, Is intended to |n
ARTOPEHES c25co1ging éeeth@r dpgRten agpresyined Emeéallédpr@ferred are

I dmbRdntYuh s iRt neans, such as anti bodies
i solated froma host cell according to the invention

in a reconbi nant ex r upn vect or transf
PR RGBT Bamen BHOTE: RS ™ do e T nelude all
natmamyelbeeidesdhatect byepafbdb bxpibssgd Qfeadetl mkd)lb(éd)bytreccﬁﬁbmant
3t sdchka)lu%,:ﬁt %cfées 1solzﬁﬁcli] rom %ﬁogt cap%cc?rci( n%{so tth r1,|nvent10n using

flURCET OIFS onstan
corerempiomadt expresgich vuestoc tiahderted intdhstich.a hﬂsecdlie avy chain
constant regions that correspond to 1gG3 is called y3

CI RronblARBoMIAT! H2Inof 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 IgGl is called yl chain. The heavy chain
constant regions that correspond to IgG3 is called y3 chain. Human constant y
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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heavy chains are described in detail by Kabat, E A et
al ., Sequences of Proteins of 35 |Inmmunol ogi cal

WO pdoenesst3 5th ed., Public Health Service, NatPGREP2007/003164

Institutes of WO 2007/115813 PCT/ EP2007/ 003164 -8

Heal t h, Bethesda, MD. (1991).,g.and by Brueggemann, M,

et al., J. Exp. Med. 166 (1987) 1351-1361; Love,

T.W, et al., Methods Enzynol. 178 (1989) 515-527.

G?éﬁtﬂlalﬁtetl’ﬁﬁﬂﬁ&im Olf99|lDGn31 lﬁ/rBﬂL@@nﬁayme Ml(rjet al., J. Exp. Med. 166
S t at _Asn ’ or

AT Vi BB Lo T st adiiethags HEoPELe 28 Biobdbsie-527

powistang rdon#i9s7 of higG her AgGB agponare Plaswlated ati A91297. “Asn 2977

SikBba otfik '11%8&198191 n‘?éa §“3 1}?6’ g# ﬁscls%d%%}gg YOCQQE at @i)&lﬁ [Qﬁltlon

| ocat ed sone am no _aci usua rmre
2% i ﬂxcffd@;loapéwéamm@pr m@ﬁer\@almwm By @Asn%97 can

QR HRNbEREDYrACHATTY J&ﬁlst(ﬁsda'ﬂ? nbhMRB¢ than +3°asn1218zc1ds) §pstream

| ocat ed at no ac 05|t| 298. g
I@quﬁ&ngﬁgrleé@pkc pRe apti RQHQ@C‘Pr 108 & 1nvent10n Asn297

fisasted at @dinoldtidpesitidre?@gar y conpl ex ol i gosacchar| de

gI ycosylation termnated with up to 2 Gal (gal actose)

?&%yﬁﬁon The ?ﬁmﬁh C%rdlu L Slgéw‘f’) eodBd gp %sg%ﬁ%s @re %cosylated

resi dues ependi n%
thﬁ@"ﬁﬁ’mﬁ'ﬂ’ cemp!eérwg@aacc@nder gugagyladon mpunatqd with up %02 Gal

EEFQE’&@E@S@SMJ&% ernat seadlrel afé&@?ghaé& 29 8, G@cﬁl bR, 3 ) or G2

cosyl ti ant i bod r%s IS cr|

RjYeap atTidyes ?ﬁepeﬂdmgcéf Sﬁmglaf@ fermina (@aég &' RS, 75,

znla.mﬁass [hterdhtional ar(z(abl) e4r£g| «)]HO (ty;aelfr gladdsgatieg obantfody Fc

t ain .al | ion o n

o P e Gl b o B R SILERBRe R 124 AP

and heavy chains which is |nvolved dlrectly in

b heli'vagiableeregion|' vatjableoregiom efna ligkthchaie &thmgablo regien of a

I&&@ﬁénamvﬁﬁb a%ruse@ﬁ%rpa%%lea& &Hﬁe g%tofﬁ angameap}echams

sel ect ed is able to I‘OVI reco i nant
e‘%lHF]wéPXfH"eéi @Eﬁﬁw Panéwgothe anMéP ShesAntigon. ant i body

showi ng a gl ycosyl ation pattern according to the

| Ancerding o thaligheratidalieh hﬁ&bo&}ebiodﬁeﬂﬂi@ rCI9©shaneelDEan®y lected
e S S reconb

SR APiGHGE Brerahbr REHo e conppSiEn ST ERRodonsl
tarnalbs«ﬂ}edtce/dngmatglycbnéatmmpettW(l sycoadigg tth ¢haimveltaty Such a CHO

%§9daeﬁgfcfmghfeg co@ec'og pfthe, é@&&ggﬁb%hc}ﬂasﬁ Port % %memam

teBresien ofisudhornibagy. Braferakls thehsiteell Gvstpble t(@:;%yted with the

G@kﬂo?(spﬁﬁ&ﬂle‘%'ﬁtlbiﬂgy énbaainganrldivacdidiass inté@irf€d in to the CHO host
Eferably del ete dhfr "all el es (dihydrofol ate

&detiU8e deficient (dhfr-)). Such dhfrf cells and
met hods for their generation are described e.g. in
FHeanebm ‘@I—.IOed:ell’aIencorﬁiﬁziskes&Be (V283 fodbfs-cf Ihintde| Hahster Ovary

g ba? l) lon%l %Ga Y R) de%ééd o8 alleles
GHRY Bt e by B oy

J(dgwﬂrqfobwredpﬁteﬁed@fbllqm t(ﬁbfr dél Juchglhdr” peliargemetiddador their
a5 EEserib& &E 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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can be produced using gamma rays to elimnate the
entire dhfr locus. In non- nutated, wld-type cells,

W@IRG7/11813Nn essential enzynme for de novo synt hRGI/EP29H7/003164

gl ycine, purines, and thym dylate. This allows the

dhfr gene encoded on plasmdgyto be used as a

dom nant sel ectable marker and a gene anplifier for

t he expression of WD 2007/115813 PCT/ EP2007/003164 -9
protetrisnia dhfir- dleficientdedliliee ritheaktift™ rhutaden il D&4dhdells is stable and

%\%rlsﬁ[zs cudAt sgx%Hsscfuilf’ ? ttr%%t?ct@c{f' gvdthl J)éti)ﬁé/sgoﬁl\}%!:t%r(s?’] for an

success rans
vetibody of hfipandgGl emtlg% dypeoinchihedWHFB @enowill @@ewbe dhfr+

;ﬁ? e Phir B9 RABIMD L Eel %W&l@u@ﬁ)tgqm EdlonRBEA %éﬁ@ﬁdevmd of
dhy

be sel ect ed uring the col on
gx%fpaxa@rt @eth?Hﬂ%é B ASNIARE Fifthatreate n@\ﬁx) for
yqn@hba cont ai ni ng nmethotrexate (MrX) for
anplification. D4 cells are well knomn in the state

rt an . a. Y avai |
| F)ﬁﬁg cgﬁ‘s dre wel r%nlorv]\% nrtglggﬁi ecxo)Pthe (aUSaA)da @G&(ﬁm ?ﬁlal avallable as
gqebvhmedheeg eftom InvitrggespEnsp. dﬁsla)n dPG#4 icallss ernuigrdw eaeiherent in

rE"ﬁg;? gaonAﬁlcf(‘&egl g@ﬁﬁ' ﬁlee hRidE. pA@ﬁ%doﬁléemC ehd expré&mns "cell,"

and "cel | ul ture" are used

i ﬁ@lb]ﬁ%‘h ah@%actﬁilfuaﬁep are ugqsiclﬁted@sqngﬁﬁm ok alh puchcdggignations of
ctlzvfﬁlo dife! teli hmsm@b W etk @ﬁ@dﬂlellei)rmalhh@Ipeggenlyn’chwehe words

e oG obd) 1TEnRRERd e Ry PeimH L ctebics] el and

a:mdiur@derweéshdefromeﬁlthhtﬁr epanfonithé autnbee gandinsfers. {ths also

qﬂ{%g’tooo(f e Qlﬁ]?fcgéﬁ%nl 3/ ot b@lp?%ésr%wgglftf’éapwaéont%rlt due to

di@él ergte] o d@ldwtréﬁrétreu@tlonﬁa‘éhr@m enogenitthat bave. thyglycasplation

@1@%3 E%Fdlﬁg‘(@ iR v Y Aleh &N for Bh QREHikiBSlly transformed
acc rdi ng tg e invention as screened for in the
Ta

dﬁl@ﬁﬁ&ﬂl nsformed cell are included. Preferably
the CHO dhfr- cell line is co-anplified with at | east
DHERraﬂy (m@ CH§©| didft-abdle linarik eo-apgified Foith ex dagpt ©EEFR as one
sg{ggt%t) tﬂlar el?ér (oc%nex}aérﬁlcf ?aL Crgl%%a?l N églgregsmn ve%por containing the
colettableshederd) amd theradibode genCHO coeﬂrmgfectﬁdemtcemmlerrthHO
Q1o Wlﬁ?e%ﬁnﬁ%ol%ﬁle@%@ﬂbéw%&éd 8?1 ESofttl 'egjut)itﬁ% thB@xpected

expect e e ar éé)r essi n
aenpoay areA@aalvlr:@ epresingd @M@%{r& lgoa?léele@tﬁblﬁwarkers are

r&}m@fng{b@ofd@ﬁ%rﬁﬁﬁ?t AR @xarﬁp{w@r @@dlgsnﬁd,ae&tmlsle @harkers for

sSel eCcta mar Ke or use .co ra e | O nc

A6 BT AS eGUa e Wﬁ%%ﬂeanﬁnﬁsequét‘?‘%‘fn q{jpr%é# YBroc. Nal
Nedad. S@i5 Uszad3 ($e86) 31136-130) 1Qﬁﬁéglr&1aﬁﬁ8&d@)(Cart1er, M., et al,

gﬁ%ﬁ&%\gb%&gﬁ%@;@%i 61%2?)" tE'Eecoh trpB {gfgxgeBgrlld Salrrl\/bnlgllg%lile gene
Sé&daronal, | SChias® Melhigan, (l?dé:r,tmuq N&lmqadaﬁm USA Byah988) 8047-
%Ogi ﬁ?@ﬁlouwhlbonéﬁ eSf:éductu ggﬁelér&ﬁgsh 89 é‘lelander, "

onuc

nouse ri ctase
MMB% 8XhR8U7dér-2419), human multldrug re31stance gene (Kane, S:E., etal.,
Gene 84 (1989) 439-446), glutamine synthetase (Bebbington, C.R. et al,, DNA
Cloning, Vol. IlII, 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).
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EMBO J. 8 (1989) 2475-2479), human nul tidrug
resi stance gene (Kane, S.E., et al., 30 Gene 84 (1989)

wa2®7418)3 gl ut am ne synt het ase (Bebbi ngt on, P®/ER2007/003164

al., DNA doning, Vol. IIl, DDM dover (ed.), IRL
Press, pp. 163-188, 1987), xaothine guanine

phosphori bosyl transferase (gpt) (Mulligan, R C, and
Berg, P., Science 209 (1980) 1422-1427), hygronmycin B
(Bantetacrable Rafkers miy also pr@ade ti@hasi Ipon wilich 1sbgenes encoding

IRV BARGEn Sk 01 o 1A oo

pOefEmoo Epeted mtq eTHsomesane abthe cathpikibe samajocus. Thus,

athg Qs@sp&w 8né B?tHé%@l'e&abl@ %‘arl@é}k aftHelRsig @&eﬁnﬁ[ﬁ‘&ﬁbﬂ gormauy
ied. In co-transfecti

t he .ant i bod

cieylseln @ |P@?%QHP¥% odt éﬁle ORABUIbET Of DO BFftesy e eppriicular

I %kmabh&naﬂtéﬂfdiaﬁm this wdeis difrlwlith edublsahedésired amplification
ulgdnobt pneedl'lt%]?ogh 81” 1¥ O¥6 creastlrtl] ecgn?elngragons gpﬁﬁrﬁ second

i caton
mﬁ&rﬂeélselentabbamerken ls &S wbish aiulowbam[dfﬁcbmrh bgetlheSiddltlon of

QASthRAhé xapl e marker for use in this way
IS dhfr1 \Aﬁ”ﬂéhxérﬁla Ies the deswed anpllflcatlon to be

o,Jfb ed 1ihro gh the use of i asi ng trati
0 ctakle; paghts aKsr @ ¥ gf &B‘Ptéo ‘i@é\‘ afogy ments of

vibNahs@ ki (B(WEprQWTﬁé if$ 1 d&ﬁﬂ é))tprbsylotnhen aHd ichdeOBf ﬂfe use of dhfr as a
nef hi | ne hox sf h

kPl bR B BT AP, o/ T of DB Faps guch
dreme PNA gfimuDNArgses. aBalltmulprlmvprd&rrfedr altehtaher use of an SV4O or
?&Fég}?‘ia ea)rcr)g ??(tq]fr ﬁ'ﬁ et @tflstﬂ'é?tl&ﬁ’aer E}péd\ﬂéﬁf e@tfs i this regard to

e r egul at or | enment
pieatoxe His gnhances elemeat froguthepromgtas thus e feF%‘fﬁl ipplingrit- This

vmbaﬁe%orPﬁrdwsqy} ii{c}éésem by 6tegénéiﬁﬁlphh€atidﬁleatQEclﬁ&br@Mﬁl@atlon
g_jzgnowrusl %or Iate@r ter. fc, parti cul arlé/
a‘bfv‘gﬁ YEBite spiRct Qﬂaﬂeaav erjyse, 8%% A HErOBRHYREWLEr Was
alsedelmt thercara bhmem@rnftx&bniyhmsasezf fdattable markar appkample of a
s‘intal-)rl Rp?mgp |1sfthg%¥l Qm%kt I%Wislmflem raxfi{)%?sed level s of

cation at: each concen Ion
nethotrexate sel ection_than mould ot herw se occur if a
stheotrgmp poeleic eacidvas nugkeedacid melgeuleazseusstd héreinyde iggnded to

rlﬁ@l’tm&:'D‘Nﬁ%@le%ﬁie?%hé%ﬁA”ﬁHf&ﬁles aF\l SMHP'a%ldofncﬁecule may be
suyi tab r.onot e nouse _net a | onei n

p%"a%fté%n eé@rﬁﬁégkeﬁtwa% byt ereé%ﬁw&dow& -Hrandgd NA.

nol ecul e, as used herein, is intended to include DNA
th&eldicafilcﬁfsd'oﬁﬂébmhﬂ@d'l @hen A iBpliced ntaci ﬁinﬁﬁ)dnﬁid: wéletionship

na. I.n and ded or ubI e

7ty aPaiy "t RE G Bhen I8 i HIE TORRGror L rgpeqence or
"BpEtEp 'lgadb" mkmdt‘ab\hmhmkth toi BNpI fac e pollypeptide ffuh istexpreased as a
LR op A B OUELE! 5 851 SRSNRRCS i Btr o

resequence or
i ephapear appRerably k@lé?dt t9 ifgovequense ifyipeffrctsdbe rrranssqunﬁ@n 'of the

%L @z et @ﬁb&oﬂ{eecﬂﬁ@ﬁl@sﬁe i Herdtay Ilhl@dﬁ@taec%dhﬁg deli@ence if it is
S;>e0051rtleotnle So gsf tot fgaha AT tt{ogleGeneralliy, nct))perably 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 accomﬁlished 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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enhancer is operably linked to a coding sequence if it
affects the transcription of the sequence; or a

WO 290803883 bi nding site is operably |inked to aPCDEP2997/003164

sequence if it is positioned so as to facilitate

transl ation. Generally, "openably Iinked" neans that

the 30 DNA sequences being linked are cis, and, in the
case of a secretory |eader, contiguous and in reading
metlﬂddm\aed’qrdmlghaml@@fnS'exﬁiﬁbmﬂ‘e prefeiablypro@uced by recombinant

shed byl i . .
R S me o iRy RRGRET |1l B neiaPBA D rise protein
exipsessionhie prphttyetic and| ¢weryetic estls dathasidpeqrent gsolation of the

559 9059588 10 o PLESTERSI AIGORLB08l, e

aritritgolinrale ReteingxpEesHiontslaqacidianepdiag dighy @fdeh%w ghains or

Pfir ﬂthyrebtecaa{rtihma lnw&&ﬁaesﬁyﬁ?veeﬁﬁb QS stah&rd methods.
nown 1 n e a a npri s

e erpredarbin CHE ok st At ufiaf Jsorged from the

cells sr wipeasath peefumbly dfeolyais).on of the anti body

pol ypepti de and usual |y purification to a

p@@o%‘fﬁﬂh'ﬁ@hh iACGE R AR dfes s Wé[l' 91r t};egft‘%tg SFURE Art and

expressi on, nUC%fEI C E'JICI'%JS%J encodi n
c‘llﬁﬁFfrht?ﬁd@ for examglee it téletrh‘ee\ééftlcéﬁse)f ltdte@a@ ¢ nPtptem EXPr Purif.

ewp][(@sml) OfR3VEDL cu;éssl@y SSté’chaf ﬂrd??h h@ﬂﬁt pﬁprse{sm@n 27%$-282;
rforme e _anti bo

G A RS W L
a(leQ&) 879s889) . Reconbi nant production of antibodies is

wel | -known in the state of the art and 10 descri bed,

L’?}g grfiﬁ)rg@xe‘? ’may:;be pr sen ‘gfév(llgégg T§t§ gw MRkI %eaSCellgysgte’ orin
et partially pqn@ﬁ@i or sEprantlzﬂlyrpore f@n. f@l@x@):atﬂml_m @Sﬁormed in order to

KaishingRe. otlﬁer] cell:.h@xl coxﬁgeﬁgﬁb %Zé%tg‘ér? c&lgtggl%anlsg 1Eh% 6dther cellular

Werner, R
armql%aqlé%orrmt%@ By etapdnrditerbppmies l%@lvqi@g alkﬁh'ﬂfﬁéDS treatment,

S@ﬂﬂflﬂﬁiﬂlﬁn lcﬁl@nﬁ%koﬂqy@g\ia@hy,%gime checfidphoradib,yand others

?l|’ Ilf‘?e‘?gla CI)IF h te(?eré: usui% @Ey%lgﬂraﬁ)%{ﬂgn ﬁolecular

cBm’pxgm,e@tesnePuldtshmg andrivdes Imaertcence, lew Fotle(198€))! ul ar
nucl eic acids or proteins, by standard techniques

'ﬁl?éuggﬁtgﬁr%ha@clep%ﬁ%e LLRAIEOT grok tes, %\dkﬁ%sple, include a

tograp agarose g ectrophoresi
arf@mstteer eptiqually kmomrmrtmuamqe» (ande aauthgseme pinding site.

aukarRflic (UE WBNkn&WRLBCRIZe igroMBtRE WrRhnce?) aRll o%)denylatlon
G.eene Publishing and Wley Interscience, New

(1¥¥P) ). The control sequences that are SU|tabIe for
prokaryotes, for exanple, include a pronoter,
opté arvaloklpnalnartjbedéds afan Seqsignbly, se@ﬂdt@l frbbos ¢1I5fbr1doma culture

gripgéjiiu bgl oy Iglogéf;%gtudn%ﬁgq%uga epureﬁctap an procedHrefs sucﬁ as, for
example, protem A-Sepharose, hydroxylapatlte 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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25 The nonocl onal anti bodi es can be suitably separated
froma hybridoma culture nedium by conventi ona

WO pavanogidbul i n purification procedures such aBCT/ER2007/003164

exanpl e, protein A-Sepharose, hydroxylapatite

chromat ography, gel electroghoresis, dialysis, or
affinity chromat ography. DNA and RNA encodi ng the
nonocl onal antibodies is readily isolated fromthe

hyb4ri dléreasped, SROpreNGEdntentiBy prOvideny hlimdtaltical composition,

o oN e S 0a5 Wi et S i
tplearmheuniayllyb @ciepsabld edrriant Prefepbls @i pharnvasettica , composition

i . h Nt | . t
ORFGIAALE RS 3ABS SEHCS I AriBIR doRedifiel g 18 1738120 me
indibogiy he S GhosghsontiufanpHbRE) onMl. sodim tbdirts, i3 me
t6n RS brghBhk S0 mD 307 THAGRLS, PCT/ EP2007/ 003164 - 12

I n anot her aspect, the present invention provides a

phar eut.i gal conposi tion, ri.si,ng.a, conpositi.on

oA v&?ﬁ%f%@eﬂwﬁwsmﬁﬁm,aC?earaﬁfﬂn%%r {jedos any ang pll golvents,
pdispesice unkdial Icyatanpe phdibh@edar sndrantiRirgheragbity, asotonic and
phar meceuti;cal conpasi ti.o Cc in 8/,221 .
PR TRER Wihe TR, shit e BRE A 9, bl tpacvle
rRyefrabiy.i the dyprridrsisnivitehlssionantapuofisr ingragnseulag suhtutaneous,
%ﬂéd{@aﬁ @Fﬁm &%Ké&?rdggadrﬁﬁﬁ‘s@faﬁgn (ég.%rghﬁ@ti&@om@s@mﬁ

Tween(r) 20. used herein, "pharrmaceutically

acceptable carrier” includes any and all sol vents, _
&sﬁgﬁwmumya?cce%ﬁen@fiﬂ il Bacee%altarhaérf&tams the desired
dyiblogienlgrtivitg eNthe, anitibotip Bhd dasthotdkpartpiny G ddgt edytorigological

agent and the |4 t hat .a hysi ol ogi,cal
SRS BB, ity ) PRBLLRH e GoZPL o ushysgls are
i intluded mods, inventicimBxe olpdes, of suble alsnaoclude acidaadstitien adlts and
i ohi der > ( ] i _
Z’f%s??fd&&?égn?%l%%ﬁ‘é&‘%@u??&ﬂ%%?a%% Bl 6 Bntoxic
riapeganictagids, sygh as hydiochlarigsalis. t he desired bi ol ogi cal
activity of the anti body and does not inpart any
uRdeshpliono¥f ¢Rd euéseat inrhtiest &n(beadmisisteBeT B¢, a variety of

S M, et al., J. %ﬁa m .Sci. 66 (1977) ,1- . Such
JaFeagkeriin iy ok M DR APERoRITE: B kLB RERapy the route
sandborsabdsof adohinderaticn drilhedy depamdasy dpnathd dedigdaesults.
addition salts. Acid addition salts include those

dlecg hdf 1;t£10m5}9P§% g\f th'qu‘yegfi’l%hq)ﬁ%*tgﬁ‘l’ routks tE)f 3dministration, it
hydrochl oric safts. conposition of the present .

i meehe hegesseahtobeak e gempasnddvitly omcaadmtiaister dhe carppeigkwith,

kNoMAtedidl tSréveht iAS itdctilatkRf. aRRT eeinglIed tRY cbRPound may be
skille ti'san,, the route 20 and/or .node of

led a .
RIS At Brrubiert in,ap JPRROPERY Tgritip & PRERIRdiRogemes, or a
rdiki¢ht. SPhatfaaditicsllys k &epableodibautd ikfudehglih\wadt duirody buffer
ce[tain routes of adm nistration, it rmy be necessary
38R the conpound with or coadminister the conpound
Wt h,

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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a material to prevent its inactivation. For exanple,
the conpound may be administered to a subject in an

weppropisiiate carrier, for exanple, |iposones, BCT/EPRB7/003164

di l uent. Pharmaceutically acceptable diluents include
sal i ne and aqueous buffer sqkutions. Pharmaceutically
acceptable carriers include sterile aqueous sol utions

or dispersions and sterile powders for the
antreﬂim@&@nedu&gmce&ar fitiablifecal 1ﬁtr€¢’aipls1§ilar,i mh@@ibﬁlbl emtracardlac,

hr Uh oy, O gla % Opeal) The I eg o 0 subguticul
ATY  iate et Aoy repRg by s U dFEEUR Cotpguticutar
klncmrtucnlat heubaapsuldFh eukmtradamd ' maragpingly adpidural and intrasternal

QQﬂ%HbﬁLﬁélﬂﬁﬁonand ‘adm ni stered parenteral ly" as

erel n nmeans nodes of adm ni stration other than
enteral and topical _admnistration, usually by . .
T]l]‘eé%tqoé]i")s‘é‘ﬁﬁs iTA¥( Gl}@scoﬁkﬂlﬂh%ﬂj‘t‘valnfsrr?'f‘&‘t popreservatives, wetting

ld’gt%ﬁﬁv %ﬁﬁﬂlﬁfy]d@oagf}ﬁz/ M%@eﬁﬁg EE&QQ7PE@3&4% of prksence of
ntramuscul ar LNt raar

R ETERE P&y PP TSP sthliablp B dkeddures, supra, and by the
iintlusider ofavaridust zrrxiﬂnﬁar:tletlaln ead ,antifiengst egaoheafor example, paraben,

&E&Bt)aﬂﬁfw%hglﬁ(ﬁ b&)% GUl@hng tHer“l{eSﬁrrB%l)pﬂL@Be desirable to include

capsu arachnoi id, al and
i lmtpasﬁaémfal such pg WiEarsorPditm CM@F@Q a5\, the likp inde the comPOSItlons

CIANRRB S, PHS10MBYd @bsRp ﬁ&nbalﬂme deabw ﬁa&s&@u@csal form may be
gg gb ti'ves mthlng ents £ |Slf in ts nd
ropehtabnyt bytsraclugp \95 entywijeh delax abrogp ‘?“ as aluminum
nNinoho¢éagaaiandgelany. be ensured both by sterilization
procedures supra, and by the inclusion of various

o5 aﬁcﬁgsts %rf % or og ? Hantg% ?e?&gegir, éﬁeogorgﬁglmjdseocf tpﬁ é)resent

| inkentiong wbyc alny the dieesd rlablae stigatilechydteted forsmt endfor  the

ageRaceutidaN cBhposaBhs ’ofs 9’?@ eht QHIéill%onanaQIe t f(‘)?mlulalfﬁi into
imto the co 05|t| additio prol onged

eemaesusisalbs afqeetaglﬁ ée&asmferrﬁh&r/n%@swwl w@hﬁdwown to
b osdvfakilinh tkbadt by the inclusion of agents which
delay absor ption such as al um num nonostearate and

Lo B B dTRRL RSt MR RS B Rl fipspitons of
WIhe giteseay itrentisedmay b warietladsl es iy drbéeie chnf ammmarmd/tbe active
t' gred%f‘rma?% feﬁ@étlvgofgpg&flév'eotrﬁ\% ﬁefsugchqh&'é? [lt response for a

ention, are fornulated Int ar mceut
d@ééﬁtlﬁbwéleﬁbs@gquéms apg Wrﬁdnwnétran%h‘@ahou&m\wg toxic
82 tlﬁ@%@leﬁf vk | ielécfkdt Risadlet leveCtwipl d%@g%pbﬁV@ Farity of
t actiive jngredi.e ) har eut|

REEErARgS Tggtorsine t‘ @gﬁbggféﬁfw Oﬁ{;%rﬂ‘ﬁrl‘}ﬂ‘ RSP IpResitions of the
Vp&mead lﬁmenaxsnt emphied,noamharstantsabf ot Amide thareof, the route of

an 1ms Shon V\@ll cﬁhmé f a{;lrfnlenclgtlra}{%nt, Qheapart]é S}Mexcrgheond(e)fS {hree}gartlcular
therapeu Ic response
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 fluid 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 glycol, and the like), and suitable mixtures thereof.
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particul ar patient, conposition, and node of
adm nistration, without being toxic to the patient.

wWabw7aei8ert ed dosage level will depend upon a RGI/ER1097/003164

of pharmacoki netic factors including the activity of

the particul ar conpositions_gf_-the 25 present

i nvention enployed, or the ester, salt or am de

thereof, the route of admnistration, the tine of

eldﬁbéli ghiday icom be iéntaiied, fofr eexmplet bjD 0se0bf &dﬁﬁng such as lecithin,

el Pinss O TRUEA GRS THanngt e Cogipsnon by se of
rmt@cﬂaatsslrussdylcases,om praferare ta tmlttdhesq:tamt:lagcmtarfor example,

C e
SRS PRI ATRLOY S o 1105 B8, 8 by i o e
tq@@ﬂposm%laLp@merab@bfgrntr@a@fébe uamiablﬁ R@mpa@ﬂ@m‘scmebq brought

kibuh b nmfch@lurgsm GR¢ cBidpYsitibh€art QBRASWhIcRNddRY8tabd6rption, for
steri nd fluid to the extent that the conposition

| gamg, F‘ é‘?‘HBF‘e‘“BS}O%W?tﬁﬁégelf‘tﬁ“ addition to water, the
carrier can be an isotonic buffered saline sol uti on,
eTHeaﬁoﬂbwiqgcdxymples find tleex@gipt ere mbyided od aidphe pydestanding of the

P o LU RO B Sy 1

eMW@oamﬁcatmnMaPrhﬁp@m ¢ linitly pyocedurepeet forth without

NRIpREtRIg RS thOdpiSXGHTRE fveRopise of coating such as
IeC|th|n by nalntenance of required particle size in

the case of dispersion and by use of surfactants. In

r%%@iﬁses, it is preferable to include isotonic

agents, for exanple, sugars, polyal cohols such as

n@rmlggl or sorbitol, and sodiumchloride in the 5
on'p03|t| on. Long- term absorption of the injectable

cbhrepparentiabpgl bae ubssl for ahglgeneratbom of laycell daleuidr mecommbindmg I1gG
g%%ﬁ'@rd @Hm@&eﬁ‘&mé’t@ﬂ Sl?arfja%| RYI%O?Q%EPVII%' @‘?{O 644 (Flintoff,

um num nonos

FBTH Ghithg SeRaimeCensh 1 RIST0) gar s Birsp By ke, el Cell,
tiiel. endes Bt EBAigsgUekhubh@. et £EeMB3 i P3N I0Dsa] 2 Dadl. u:e et al.,

o Bt fairies T i esne o EREEIORE AlsGhAR oM boun

tdneogermue thai &8 theéndyoretDihydltoficlatte Redeqtaset (DHFRY om t he
spi rit of the invention. Exanples Cell lines 15 The
@44‘%%114 %&e o%eﬂ é@l@M Elﬁbﬁa 9FNGS %éﬁﬁ&qclﬂc&ﬁo 22561),
ex

I|ne or reco ession i

hlé)r%tdéf%lYS@daE@%ﬁG(b@P@ﬂocé@‘loot 44é andHonmoaldl (lEGlytemine, 100uM
Wifpoxahthih,- 16E§pllﬁ>tmld§ekﬂfr®ﬁﬁ1ﬁ%me3t)(1976) 245- 261,
Fl I'nt of f, . Biol. 2 (1982)
@5;5%'%5; Ulaub, G et al., Cell 33 (1983) 405-412;

PEESS G et al., Somat. Cell Ml. Genet. 12 (1986)
SHie- P Bessiokstdoiddme eikddsthb MV Ipesinoted ahd is2esattbddrmabls 1. As

acr)l%ibozl}(') in Elr'i] o%r)]l a%amst[f'd'fyﬁs %ﬁb%d@%gg CtI@I%eor(MZR )was used.

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

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




CHO DA4 cells were grown in MEM al pha M nus Medi um

(G bco No. 22561),
wWQeo01B43) and 2 nmol /L L-d ut am ne,

Hypoxant hi n,

10% di al ysed FCS (G bco No.
100M PCT/EP2007/003164

16M Thym di n (HT suppl enent). Plasm ds

25 The expression system conopsised the CW pronoter

and is described in table 1.

As anti body an anti body

against
~J

Tabl eBp Bp V|

| GE- 1R (WD2005005635;

AK18 or AK?2) was used
ect or el enentVectdoNkenseag MEINA sénidmt Uni que

r&stydoct i on

cyt onegal ovi
human CW | E
H3-@1 Li nk
87t 768 el ene

i | eader
e
769- L2 78
| l@O54IR48nt i b
mrmrﬂlrmuse

X24%Er§%h§er f

(ﬂmeqapa pA)

rg96sdoggce
eat

48941392

4138- 5300

4138-4485

4486-4502
5403-5528
5529-5535
5536-5795
5796-5800
5801-6944
5801-6088

6089-6105
6106-6672
6673-6679
6680-6944
6945-7181
7182-8941

7182-7792
7793-7939
7940-8847
8848-8941
8942-9529

9530-9556
9557-9696

SMLﬁ'ﬁ'l.e q’l& §§c§§ qggdler %ZE) éln%e l_élﬂa@ﬁgna seéluence

ru E pr ormt er I nC
EE?

i ncl udi ng synt het i c 5'-UTR
WD 2007/ 115813 PCT/ EP2007/ 003164 15 Bp

NSighal DiAos €s8don$42- 780 Murine |1 g heavy
iquence (L1, signal sequence intron,

8 Sl naI intro i nt

anias klight siigin dﬁ%ﬁf@ﬂﬁéﬁ?ﬁ?ﬁﬂﬁ%ﬁ*fﬁ? (AK8)
pbinker\K1 8) 1106- 1140 Li nker
X Huln@y moeasd ©-1i

1141- 3134
dhiath hybridintedn 22433- 2913
[ RuR e hagmady> Li nker 3476-3795
ons ant®regi on (C kappa) 3796-4098
€chai n pol yadenyl ati on sequence
x40g8-chaldzobstakeregbhIE-K§PA) Hygr o nycin

A1 B8 1SR cREiPURAehyRYd6h RgREAcel (Ckappa pA
ALL V40gmor| glrﬁrgﬂ)%486 4502 tll nk Ce( 2PpapA)
Hygronyci n- B- phosphot r ansf erase (Hyg)

Hygromycin resistance

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

Linker

Hygromycin-B-phosphotransferase (Hyg)

Linker

SV40 polyadenylation signal (SV40 pA)

Linker

Murine dihydrofolate reductase (DHFR)

SV40 promoter (§V40 Prom) incl. 72bp repeat shortened, SV40
origin

Linker

Murine DHFR gene (murine DHFR)

Linker

SV40 polyadenylation signal (SV40 pA)

Linker

Bacterial origin of replication and selective marker derived from
plasmid pUC18

Origin of replication (,,pUC origin®)

Linker

B-Lactamase gene (Ap(r))

Linker

Human cytomegalovirus (HCMV) promoter (CMV-Prom)
including human CMV IE promoter

including synthetic 5’-UTR

Linker

Murine Ig heavy chain leader sequence (L1, signal sequence




10

15

5529- 5535 Li nker 5536-5795 SV40 pol yadenyl ati on si gnal
(SV40 pA) 5796-5800 Linker 5801-6944 Mirine
WQ@IRMWydt8idbl at e reduct ase (DHFR) 5801- 6088 SVA4OPEF/BPIDEH03164

(Sv40 Prom incl.

72bp repeat shortened, SV40 origin

6089- 6105 Li nker 6106-6672 Misine DHFR gene (rmnurine

DHFR)

ori qi Bpof re

6673-6679 Linker

6680- 6944 SV40 pol yadenyl ati on
bl i cati on and/estdredanmans / i¥ A segraknti ved

from plasm

Hinkdal 82y 182- 7792 Origin of replication

(9 5?% Qri gi n"} 7793-7939 Linker 7940-8847
(é— ac?amase ene (Ap(r 48- 8941 Li nker 8942-9529
HAPEYo8yt omeg qgeql,lpggn %*%My)onbronoter ( CW- Pr om)
1968bt8dP6g huphh CW | E pronoter including synthetic
SesHiB05P530) 93t Phed9 Rait ! IF-h 8 BBy (AK1D
g@@# E@gsd %_Fﬁuence signal sequence WO

O S LB 0071 cos1040 16 B Vector 6l ement /
DIR86d 468t asyymouss hagxy vhayp hybrid inggers2 9685 Sj gnal
intron (SSi ntrfcb.rd)ng BePartaF9oe nAuBHY hed§OhdirMasegateheregion
1 9@ heavy chgj c[h Hga @Eax%%nﬁmdepag%eﬁ%]agr)ﬂ-h, JHa4)
10052- 10085 M}; % Zlb uman/ no heavy chai n
hybri d i ntroh 2 hid a%h%sn AFE ST mouse | g
he£83- 1498 n pLskegnent region including the | g heavy
Ch@ilﬂ-leﬁ(bmnc=HuaiWG1 (heavyt cH&dd, calisint region (CH;-Hinge-CH,-

CH;)

11910-12203 CH1
12594-12638 | Hinge
12757-13086 CH2

13184-13504
13505-13967

CH3 (alternative splice site deleted)
Human IgG1 heavy chain polyadenylation sequence (IgG1 pA)
SgrAl-Linker

13968-13970

Example 1
Transfection and Selection

Transfection oflthe expression plasmid was carried out with Fugene (Roche
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 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 analyzed 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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Mouse |1 g heavy chain enhancer el enent 11683-11909
Li nker 11910- 13504 Human |1 gG heavy chai n const ant

WO 2@7om8(CHL- H nge- CH2- CH3 ) 11910- 12203 CHI PCT/EP2007/003164

12594- 12638 Hi nge 12757-13086 CH2 13184- 13504 CH3
(alternative splice site delLgped) 13505-13967 Human
| gGL heavy chai n pol yadenyl ati on sequence (1gG pA)
13968- 13970 S rAl -Li nker Exanple 1 Transfection and
gggﬁgmn Transfection of the expression plasm d was

ene (Roche 5 Diagnostics GrbH). A
délulE '%drgﬂlrléa °|%or| DXA4 cells were put under

seI ect | on pressure consisting of MEM al pha M nus
MedPueellsimbowhiral grows C322mb shakenfiaiks L(Goraingd diledewithd30ml
2Q0du Meit9ee 8308 10O, W@me Rrt18ldays. (BR h@ns‘ﬂ@@@ars measured b%r CASY
sel ection pressure, singl %g%ﬁ;es wer e Eg rom t
freunierafyl SUppEnaiRRd Wastaken fordetranigaiion 3pHiBeqisprggpiration by
t;hetemli asffiafy Qﬁrdrﬁz&ognbhb OAft)’ouMaE)nﬂnfﬂ edae @upldrﬁhaﬂt wdPpurified

ELLSA. |, Subgl on
S0P e M. B SemiS e Ppier 1 BY Hibfeibags chomatography
plequilibtation. with dis wesh ewitll 2ptméd sbdiugradtneti huffer pH 5.2, elution
' HFes fmf SFM4
W&%W?’ kur{%rgtne #S 0516,)@?3%?5?% %mgN% I MIX. 1n
parallel, the glycopattern profile was determ ned.
s were sel ected providing 15 defucosyl ati on of

2A 695 of Gyedstiuctift OF antisbdyo total nol ar
ollgosaccharlde anmount) . 2007/ 115813

/ PZOO 0 3164 d
AT g BAS  terial ey niaRaRL “f chigie St araphy Mass
fSpasdremermr HiGP) f Pdpiticled wiaph a80lygis. ffexuhplfm atre3 taiucds (0.4M
G/ ARRB  QarkfoIBIE, 8 b DT YRRyt

supérnat ant
dindasstisaaciirengrcleatied U&hyrm@c The pertids gycqneptide mixture was

afephitedvigRPIAP OO L AR RYaly RA UM ind With ctRBFMy mass spectrometry.
urlfled for further biochem

er nat ant wa cal
Sﬁ%‘r VE SPESER 0 zﬁﬁwlwm BHreACUHRIG AR 8@?%{?@7“'3 integrated, the
(resplislardgiaén Takilé¢ h PBS, wash with 25mM sodi untitrate
buffer pH 5.2, elution

.Table 2

Relative amount of glycosylation variants

Clone No. GO [%)] Gl [%] |G2([%] | NonFuc[%] | Man' [%]
1 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 8,5 0,2 0,8
4 49,2 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
8 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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with 100mM sodi untitrate buffer pH 2.8, CP wth 10mM
NaOH). 10 Exanple 3 Analysis of dycostructure of

waeiorhowdys Purified anti body material was anal yREUEPR2007/003164

Li qui d Chromat ography/ Mass Spectronetry (LCVDB)

Peptide map anal ysis. Sanpl esgwere reduced (0.4M

TRI S/ HC1, 8M CGuani di ne/ HC1, pH 8.5, DIT (3ng/m),

car boxynet hyl ated 15 (i odoacetic acid) and cl eaved

VﬁdanuU Y@diced Heaey pdhinadevith Glantap@pt icdeplaxxtiee cxyddhydrate
q’i\%gd with RP-HPLC and anal ysed online with

e"l” P&y mass spectronetry.  The nfz spectra of

the glycostructure containing peptide were integrated,

tﬂ?e Cltiés#éhtl %e%fo%e%' (;ﬁ%rMP\B<ir@p-llﬁ>%b 4-@6' & lg) % % gfiv finder

Ion varlants

[th@ Badypgpt I\%ﬁqmc[@q thgnlntfrqz@txoqalggequgpon b, thep deposit of

%%éo&gé]rﬁsrgs ggr’ ﬁle%)u]fﬁg sed of pféten%3 pffgoeauldes MZthSDéthch% ngmlung

eenaMagogiganisinensind @eﬁk;ul%em Cﬂ@bé ( SM%) §%ﬂ@nmoaéu©e 21,

4908 ufidd AscBssionlNoNb$M ACQR79&NNose structures bearing

four and five mannose residues respectively. GO Gl,

rF‘ngcﬁjiH %Fs‘gd H)“? %é%w%ﬁ%‘x ﬁ? acilﬁelfe}'i'f ﬁg%ésa%qu oggﬂgdet?&gr%yclone

ermn
Gy SEM OHGF Uil usaoodave 4. 5B oBS BT (EP6R5G7nedF0ndone 1-3
-and&)nNonFuc: reduced heavy chaina w th biantennary
conpl ex type carbohydrate w thout fucose. The CHO
i ne clone 5 (hu MAb<I | R>B1- 4E10 9
Zlébﬂé.neé’&de (AR RRalEE piEs Regiopmed oy elafsgraam ¢ Specific ion
idht@hmt@tgm:mbf allehagpistatesforodll dly@pestidesi t  of
m croorgani sms for the purposes of patent procedure,

e \
B AEE %@ﬂ%@%@h RleE RO SR TRERNthe e
under. Accessi on . DSM ACC 2795. )
Bisecting GlcNac and NGNA 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 Areaz=3 | Areaz=4 Sum rel. amount%

H27_GO 616 198 0 814 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_G1_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
GO minus GicNAc and 0 57 0 57 2,0




The nmedi a used for

cultivation of the different clones

wer e obtained from Hycl one

10 (HyQ SFM4 CHO Wtility,

waegwd/ 11813 cl one 4-6) or Sigma (C 8862,

used f oPCTYERI¥€7/003164

1-3 and 7). LCMVS peptide map anal ysis was perforned
by integration of the specitijg.ion chromatograns of
all charge states for all glycopeptides. Bisecting
G cNac, NGNA and high mannpse were determned in san
ranner. 15 Bi sect i|nfre@zRat ARZTGNAAREZE4 npt Sum rel. amount%
det ectnﬁbheMaBl sect|l ng G cNac and are hot
gtet Ht atrg G ke DA NENA—-S OO. 5%-or Wet 77
and 1e ars cyAf%c ‘?3 Th% amgunt of bj se€Ti ng ’
GlcﬁacnlnBSﬁIOM\CO. 5% 0208 ower, nd 0.1 %or | owdP8 A 7.4
FXETTPl ayangal CUl atji on,pf gy yTcogylatfi om g cione 3p 1S 0,8
shown in table 3 (Tnhl e 33 clone!3 Tabhlel 3h: clone
5. pSRPIUsEHRpri 4i ng Sasn2ps, Raned H2H . 2p Table 3a 02
Ar ea aﬁﬂmﬁse’acz 3 [Area z=4] Sunprel .| ammunt% H20 & 0,0
616198 HGI4—28—H -G 73442576358 4p 9 H2# &2
103135"'5’"33884 P GE D08 o0do Yo7 a0’ oo °°
0,0 H27TetalINGNA Q 0 0 0 O O H27 CQ_l NGNA 02833050 100,00
0 HAIUZANU\V—\UUOO S INGNAO0 000
OO I—I27C§32NGNAOOOOOOGOmnusGIcI\IAcand057
0 57 2,0 WO 2007/ 115813 PCT/ EP2007/ 003164 -19 Area
17el. Aﬁaautbralyé&siammrésﬁuww;\ armunt% m nus Man GO 0,0
[ =} o ClolNAs 220 N N 229N 11 RS GCI\‘V_\‘C 208 o o
358" amoun o qycosirgtuges Wity Calegigsey [RLIAEMs 0 0 50,2 00
Gtelmmastiefibigh ntando8e 0,0 Man4d 0 0 0 0 0,0 0,8
Rel. amount of GO minus Fuc and
G1 minus Fuc 0,2

Sum GO 42,4
Sum G1 48,2
Sum G2 8,4
Total Sum 99,0
Related to 100 % GO0-1-2
GO 42,8
G1 48,7
G2 8,5
Sum without Man 99,2
Sum GO/1 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)




Tot al
with NGNA 0,0

wW@003418sks (G and 4) 0,0
mannose 0,8 Rel.

2833, 15 100,00 rel.

rel.

rel .

amount of glycostructures
anount of glycostructures with

amount of hi BEI/EP2007/003164

anmount of GO m nus Fuc and Gl m nus

Fuc 0,2 Sum GO 42,4 Sum Gl_.48.2 Sum & 8,4 Total
Sum 99,0 Related to 100 % GO 1-2 G0 42,8 Gl 48,7 &
8,5 Sumw thout Man 99,2 Sum GO 1 m nus Fuc 0,2
Redl&xivie\sen@ump iwithowdt Faeuserbdintagd, of Fulirelatedneall GO,661, 2/ without
ont ai ni ng Asn 298)

ex type

& - H27 : copeptide. H27 (c
R SRR e rfert
cda2hahly dN&INA wi HR27XGBe2INGRA -
a& gl"flh?cl%tsﬁz?‘tgd lt&ﬂfnttesh)nayy)c

I ve anmount ‘Wt
ratitst(ed. € wath| 2 wiys) marlrtgzorw to e
gl ycostructure (high mannose).

H27 G3_2NGNA : d ycopeptid lI)—l|2
wi th fucosyl ated bi ant ennai%—ééhp

GfiBiE %y;_pisc]aﬁ)dﬁg{a%%gﬁy

ent age o

§yapepsde HE7gconBinimigt Asrd 298)
&Qxiﬂrgﬁl galactose

reqinor@ramyigagys.

H27_Gl_1NGNA
cont ai ni ng Asn 298)
| ex type carbohydrate

W th Xx-term ridengddrgehleahtioh ofiglytssylation.(clodesM t h 2

units) bearing one to two N-glycolyl -

neuram ni ¢ aci ds.

Tabl e 3b Exenpl as:yefcz&hc J|M’béﬂ:€3 af Agdaw;osyl Iasd:mn rel. amount [%]

P R R LA e TN T R
G1" 579 319 0 897 27,6
G2" 67 71 0 139 4,3
G3" 0 0 0 0 0,0
G4" 0 0 0 0 0,0
G1_1NGNA? 0 0 0 0 0,0
G2_1NGNA? 0 0 0 0 0,0
G2_2NGNA? 0 0 0 0 0,0
G3_1NGNA? 0 0 0 0 0,0
G3_2NGNA? 0 0 0 0 0,0
GO-GIlcNAc-Man” 0 95 0 95 2,9
GO-GlcNAc” 485 0 0 485 14,9
G1-GlcNAc” 159 0 0 159 4,9
Man5® 32 0 0 32 1,0
GO-Fuc” 11 0 0 11 0,3
G1-Fuc” 9 0 0 9 0,3
Man4” 0 0 0 0 0,0

Total 3253,88 100,00
GO 62,7
G1 33,0
G2 4,3
glycostructures without fucose 0,6
glycostructures bearing NGNA 0,0
glycostructures bearing additional hexoses (G3+G4) 0,0
high mannose glycostructures 1,0
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@" 67 71013943 G 000000 G4" 000000
GL1NNAOOOOODO G21NNAOOO OO0 G2 _2NGNA
WO2@701310,0 G3_INGNA 0 0 0 0 0,0 G3_2NGNA OPQI/BPD7/003164
0,0 GO-G cNAc-Man 0 95 0 95 2,9 GO G cNAC 485 0 0 485

14,9 GIL-GcNAc 159 0 0 159.4;9 Man541 32 0 0 32 1,0

& Fuc-51 11 0 0 11 0,3 Gl-Fuc 9 0 0 9 0,3 Mand4d 0 O
0 00,0 Total 3253,88 100,00 GO 62,7 Gl 33,0 & 4,3

d? fieosfated biahesnudytdoapley typoOgipcditctugé withkt tetiainal gdactose (0,

earin gl ycostructures bearing additiona
q‘ 3 dé@??@% OU)O hi gh mannose gl ycostructures 1,0

\ﬁﬁ@oa/rdtgdsam&nﬁ@w/caﬁg@e)rmeglymtructzale W)thf)cutlcusyiahgzd@ttose (0,
bf 9n§ gﬁ]&]@Fé’sg%ﬁ@{y?%th{a%&t%’nﬁéptg%Iyréb’gf HJUQaI‘MI‘]:lpaCld resi ueg

respective
3 fv%ﬂgvﬁa}zlwewam@ﬁmﬁwtY@@rﬂ%YféytrvgﬁB@s g(|nyae@lytafrtf&cm af the
Whamoa)tern1nal gal act ose (0, 1 2 3 and 4

o SO S VI ST

t?pengmgnﬂs&dgbtu&a&nhﬂalnIy artefacts of the nethod)

4) hi gh Mannose structures bearing four or five

mannose residues respectively 5) non-fucosyl ated
uctures 10 Exanple 4

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 IGF-IR were labeled with 1 pl
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 ul. 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 E:T
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.



Det erm nati on of anti body nedi ated effector functions
by anti-1GF-1R HUMAbs | n order to determ ne the

W@ 293413893 of t he generated HuMAb anti bodi es t oPEI/EB10p7/003164
i mmune effector nechani sns, anti body-dependent cel
cytotoxicity (ADCC) studies2mere perfornmed. 15 In
order to determ ne the capacity of the generated HuMAb
antibodies to elicit inmune effector mechanisns,
dFttel ineghyitwliepd welk hsisdbgl ADCYris exprised ay % ADBE)Maxsmudi edease of

1B fath t i.hadi
55 Ripeter BisHle-o o Lo lRe (YOAO7 b ! LARCLAR by
idetexgend cormefteqRion sppRjaneir igkeasernd T frop (herrespegtive tagget cells.
WA Rfelerce stiBdRidSdRGSINAMBAT SHBWihg “no ADCC” is used an (monoclonal)

2,2' .6 ,2"-terpyrjdine-6,6"-di carboxy| ate (BATDA )
saantlbpﬁxs [A83igst Iégﬁr#ﬁm@g ?lafpeé Mogyanigh Of aiﬂrﬂg@ba’e pre isolated
Gedthsibvert &5.0@sdwbre (Redirmo®s’) WA V50o1flcore fak anBBddy dgvinst IGF-

d spun,.for 10 m nutes,at 0,xg w t.h brake. .
AR e tPef podr € Q" AR o BP0 b Re 3 By hovwed o
OFDA melea@5whighlis within BxSD5of0he oA |releaser of thiesstasdlapdantibody
W@F%U-in a round bottom plate corresponding to a
volturre of 50 |I. HuMAb anti bodies 25 were added at a
final concentration ranging from25-0.1 ng/m in a
volume of 50 1 cell culture nmedium Subsequently, 50
pl of effector cells, PBMC freshly isolated from
whol e bl ood or purified effector cells from
buf fycoats, were added at an ET ratio in the range
of 25:1. The plates were centrifuged i mediately for 1
mnute at 200 xg with brake, and incubated for 2
hours at 37C. After incubation the cells 30 were spun
down for 10 m nutes at 200 xg and 20 pl of supernatant
were transferred to an Optiplate 96-F
mcrotiterplate. 200 | of Europium solution (at room
tenperature) were added and the m xture was incubated
for 15 mnutes on a shaker. Resulting fluorescence
was nmeasured in a tine-resolved fluoroneter using the
EU- TDA protocol from Perkin El nmer. WO 2007/115813
PCT/ EP2007/ 003164 -22 The magnitude of cell lysis by
ADCC i s expressed as % of the maxi numrel ease of
2,2':6",2"-terpyridine-6,6"-di carboxylate (TDA) from
the target cells |ysed by detergent corrected for
spont aneous rel ease of TDA fromthe respective target
cells. As reference standard of an anti body show ng
"no ADCC' is used an (nonoclonal) 5 antibody agai nst
KLH (keyhol e | i npet henobcyanin) or an 1gG m xture
isolated from about 35.000 donors ("Redimune"). A 75%
fucose free anti body against 1G-- IR was used as
positive control. An antibody according to the
i nvention showed a TDA release which is within 3xSD
of the TDA rel ease of the standard anti body
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(Fig.1). WO 2007/115813 PCT/ EP2007/ 003164 -23 Patent
Clains 1. Antibody of human IgG or 1gG3 type being

w@kopcosigiiat ed with a sugar chain at Asn297, sSBCTEP2007/003164

ant i body being characterized in that the anmount of
fucose wthin said sugar chagn is at |east 99%, and
in addition the amount of NGNA 5 is 1% or |ess and/ or
the amount: of N-term nal al pha 1,3 gal actose is 1% or
| ess. 2. Antibody accor diPatnt Glainai m 1, char act eri zed
in that the amount of NGNA is 0.5% or |ess.

AL OB BESHATI 1 U ARED iy (FORIAENSY &g §yld) chain
i s 0.8%029T,esad antibpdy bbiogychar@ci@rimcéga that @hfaammum phfucose

3, ¢ r\%‘ﬂﬁﬁts%ﬁ' sﬁgﬂ' dhirt i §§ le&slﬂ 99%ntangqg¥dalﬁoﬂ th@ﬁhﬂﬁﬁﬂ SENGNA
hurmani zed n aptib capabl

r econbil fafpt feys s dhe ﬁ@waﬁt SENr‘ISHHV‘abF Iphay &e?ngqlag@sedsf 1% or
| gG3 leggpe bei ng gl ycosylated with a sugar chain at
Asn297, said anti body 15 being characterized in that

t hi S chante cose is at .
oo iR S8 e AR el bR ER By i
or | és%%amdéssor the amount of N-terninal al pha 1,3

gal actose is 1%or less. 6. CHO cell according to

c] ai %%bd&%&&%ﬁ{g tée&ialhﬂ 10&”23rch§x'a@&r19€d & ih@ntHefarkd¥ht of N-
DHFR e DSM ACC 2795. 8. Use

of arf“ﬁﬂ't“@ﬁ%ﬁ@ﬂ bé@é‘?ﬁfi"?f’g‘spé%P \r;?ﬁs 1to 5 in human

medi cal therapy. 9. Use an anti body according to
od. ai entibddy ducdrding foeclaisul &c s ucharaterized e dhaaheantibody is a

10 Usemalc & ﬁan?z%gg?%ﬁg{aﬂ'a%b{)&fc' aims 1 to 5 for the

manufacturé o I'canen i MMunosuppr essi on,
for the treatnent of T-cell nediated disorders,
Aut oi Fiitreell gppablaief rscombinently expsessingaasagibodpefayman IgG1 or

di squ@@ tyﬂél-belﬁgfglﬁ%@ﬁé&ﬁ GéAth QQHEQSéHahPQt KGRyl Sialikg affibody
ant i %ﬁz%/ﬂ)%acor g}ﬁcl alth 5. WO 2007/ 11 3

PCT/ emr@& in that st lw%%sar shaipghe %@Peew cee is at
a CHQe53ebb%f oind imeaddGeirthenanbumt SFANGNAR 18b oR less and/ or the

amount of N-terminal alpha 1,3 galactose is 1% or less.

6.  CHO cell according to claim 5, characterized in comprising deletion of two
DHER alleles.

7.  CHO cell line DSM ACC 2795.
8.  Use of an antibody according to claims 1 to 5 in human medical therapy.

9. Use an antibody according to claims 1 to 5 for the manufacture of a

medicament.

10. Use an antibody according to claims 1 to 5 for the manufacture of a
medicament for immunosuppression, for the treatment of T-cell mediated

disorders, autoimmune disorders, infectious diseases, cancer diseases.

11. Pharmaceutical composition comprising an antibody according to claims 1 to
5.
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nonocl onal anti body of human 1gGL or 1gG3 type being
gl ycosylated with a sugar chain at Asn297, said

W@ eorhe@y3 bei ng characterized in that the anouP€T/ERF007/003164

fucose within said sugar chain is at |east 99%, and

in addition the amount 5 of _BENA is 1% or |ess and/ or
the anount of N-term nal alpha 1,3 galactose is 1% or

| ess, said nethod conprising cultivating a CHO cel |,
tnans¥ietioddomtteseleation 8 GHO |cgl(330r6thte irét@d;binamqﬁbdﬂﬂaﬁ ofa

he  ToRRSIT ARt R IRend fesdver RenERDERDIBRLy it -
wi t h sugdrechgln/atosoplat,i end pahb@fyrbeatg:dmmqnglztd in Heit the amount
i nvergf' se &%h&saﬂ"ﬁ@ga? hzﬁnw lga%{ b9%0995% Q@dlh?n the amount

clalns econbl nant producti on
nonocqfd?ﬁNAaﬁtlquo@Wss apgl/ owﬂtmowr&roftméem@e@mmh% galactose

prod ug 196001 165, slalcme%u%a{ raig Redutihg a THOIG, ¢Rinkfected with
accor & r}gGE rcI &3 ant1%ody, under DHFR selection pressure, picking single
clones expanding the clones and selecting a clone producing an antibody with

the glycosylation pattern according to the invention.

13.  Use of a CHO cell according to claims 5 to 7 for the recombinant production

of a monoclonal antibody.

14. Method for the recombinant production of a monoclonal antibody in a CHO

cell according to claims 5 to 7.



