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Sel ection nethod The present invention relates to the
field of RNAI. Mre precisely, the present invention

WO 20081085430 the field of reducing the transl at PGEB$007/011158

pol ypeptides in cells and subsequent selection of said
cells. Background of the Invention The phenonenon of
RNAI nedi ated gene sil encing has been described first
in the Caenorhabditis el egans system in which

m croi njection of |ong doubl e stranded RNA nol ecul es
was reported to result iSelestion methad/ati on of the
respective gene (US 6,506,559). Later on, RNA

?x@s@ngmnﬁbh %ﬁh{‘lgoh@é RELRf qiﬁ&i Qﬁ@l@ bféasely, the present
vert br at es

pHPePtoR aﬁlatﬁﬁt%@ﬁzﬁﬁ e rrséuccwr% t&%mlﬁezep?wapm@é in cells and

Syitseqent §@&kionAedid\calls. on i s achi eved successful ly,
i f short, double stranded RNA nol ecul es of 19-29 bp

age ;transi eﬁi gg ‘llergl or der to transiently knock down a

S rest. The mechani sm of RNA

nmedi ated gene inactivation seens to be slightly

diThe phememenort pERNA inendéatest gensi sélamcing has lbmeddé@éwd first in the

' @Z‘é?{%rhgﬂlﬁg ek arfsasrgste}d" ﬁ‘lvlfhle%y %1@%}6&9)\9{eyiefong Ri¥Able stranded

rre [ at ed n [ g ed an
?fé’iﬁsl‘ﬁ%ﬁ EsRarteddg gt 1moAn dnagtivation o dbe frRRActive gene
| UUSI 65506 ByOX. hﬁt@n&ﬁlnRNlAeaﬁédlﬁEd qRadtsténdihyg ¢as ibkealidclosed in

C. 3/ 93430) .
O eAien 80, G S OB %ef"é A as RUn cells
N(EP &€dt4 623)sbythenceysest frmespativition anthisedsacRisully, if short,

S [
B0 RIS Ao S TR BRRIOPRI AR 1 rpenty
dbumledmnamtﬁcmmm@éeﬁte itself, or in vivo

expressi on of DNA vector constructs, which directly

I ghblhtechihiSHOF RNIOHRURtEL denrB mu@%mmﬁ@ B sIpAY Aeffedent in

uence that .is j,dentic or c
otk o oG RN PEY peen PREERSA cadtio ™ el e Raghowerer
sRRMAnedinséd gatessikkaviag hebased smdp(ssmmesafpniolnyl fegradpeion of the

HregcﬂpﬁglA Tlggﬁfcgd t%ﬁrnﬁlt relf‘%}dtoﬁua sgqgrgg eﬁlt% 13% of the so

erize Ion In

i talled Bi¥eesomaplex (BODH3IRIBIe Swquamee QP@P@UWO%GEE@@UOH is
t BEreRRea QhQBPXI’P(Bt?& s%&ﬁérﬁ@ BPRRSpEQfit BRiSh&MRQA stifd loaded

ori gl ha ecul e -type i nmunogl obul i ns have

t Vo kg R Ir$l@e‘%1l’“@;ll’1‘3’§jos,acchar| de chains bound to the Fc

region at position Asn297 or in sone cases at position
A2RBRpriaké bb@kﬁlﬁleeldfgﬂ&a@m@hl idelade mesfattmg thieedobld $teanded

C&'IIB{ Sq)(()leké{lfae 1%5%1 ,noarrl v¥) xpre(s:s%w of BQIA Vecfor constructs, which directly

result in short double stranded RNA compounds having a sequence that is identical

or complementary to a part of the target RNA molecule. In many cases, so called
shRNA constructs have been used successfully for gene silencing. These constructs
encode a stem-loop RNA, characterized in that after introduction into cells, it is
processed into a double stranded RNA compound, the sequence of which

corresponds to the stem of the original RNA molecule.

IgG1-type immunoglobulins have two N-linked oligosaccharide chains bound to
the Fc region at position Asn297 or in some cases at position Asn298. N-linked
oligosaccharides generally are of the complex biantennary type, composed of a

trimannose core structure with presence or absence of core fucose (Rademacher,
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trimannose core structure with presence or absence of
core fucose (Rademacher, T.W, et al., Biochem Soc.

WE09p/075343 (1986) 131-148; Umana, P., et al., MNI/BP2907/011158

Bi ot echnol . 17 (1999) 176-180; Okazaki, A, et al., J.
Mol . Biol. 336 (2004) 1239- 1249; Shinkawa, T., et
al., J. Biol. Chem 278 (2003) 3466-3473). Longnore
and Schachter (Longnore, G D. and Schachter, H.,

C@:\J&O%@n Ia?goclﬁeﬁle sé@%,(:&@% 365y 392)148;50hARedPf fe0Rl., Nature
ucos S
iofispnok Y1900} LBl ath i lﬂlre‘I‘gFS/E%/§y RISBET 256, (aape) 1239-

of1249$Bh1$1kawd Teadtal.yjzBbl tCtent. 228 $3008) B4g6-8473) he
i nner nost N-acetyl gl ucosam ne residue of N-1inked

A e
r $QbOIBARHS- 330 /isnlatgd frer pomimehivdsthesnzyme ptbﬁtﬁurq@syltransferase
atpfreh Veasy lif 1cagleraak %é(ﬂ&lﬁh&? (datHWd}e& @éﬂaraﬁﬁstzﬁﬂyzes the

onmbi nant oglobullns Lens culinayi
E@owtmm)of | BBEFTROS haY- a?e&l ByRpsEYne residue” of N-linked

06ligRadHaa8sl Bhelinkdgt BN@R6gheossidicdondct ur es of
N- | | nked ol i gosaccharides. Cells presenting fucose

|§J§é§b%?€7d%8 thgl bSCL?_OZI/aO?]g(Hg élorr? B%Sl%gr}ia%? ﬁ"ﬁpgr genetic

Moiethadsn foazmbfpgm @h,é{f@cosmnsfem{se \@tthla| cell lines expressing
EE&B&%m%ltxmﬁiu%%Q%buﬁﬁs (2004) 901-908). In EP 1 705

I's a process for producing antlbody conp03|t|ons

by using RNA inhibiting reported nmary of the
PhGAniTen SHenr pesetRny dhct dﬁctebﬁgﬁ SRR CHof fcgpylated

Sﬁﬁlﬁ@ﬁrﬁd},l-ct@rdlﬁdﬂf iﬂ@l hfe@rbfqellinkemg&aﬁcﬁah?eMéﬂ@ Cbresenting fucose

conpr.i ses 0 ng steps a eGt,i

bR prh i G R o Mg BE R LCB phipkasd: and

analntest PpStnei Celadilal. Geaprp SilH8p)SH62;0OMNE, K4 et 3k, Bmtechnol.

ucl e [ | .

oDlcsheL R (20 150D, REEL Proi % 6B BRERRLAkifibody

fmmaw@wsdmwmﬁhﬂm itmgdepertess par agi ne- 1 i nked

N-acetyl gl ucosanine, b) cultivating the transfected

4ra Bf @RlThvédtidnhe presence of Lens culinaris
aggiutlnln ané c) selecting a mammulian cell viable
F R Pttt B iapi Gy & ETiatbiatDes e B TURD bl Wherein
ntiel rmethod conhpgisésRhJallowireg stepsl ei ¢ aci d according to
the rrg)t BQst?Jtlntg 1L 1l a B G RdnCHost QP WitheS nliPleRRid that comprises a
first nucleic acid comprising SEQ ID NO: 14, 15, or 16, which contains a part
of a nucleic acid encoding a polypeptide that catalyzes an al,6-glycosidic
bond formation between fucose and an  asparagine-linked
N-acetylglucosamine,
b) cultivating the transfected mammalian cell in the presence of Lens culinaris
agglutinin, and
c) selecting a mammalian cell viable under the conditions of step b).

In one embodiment the first nucleic acid is transcribed to a short hairpin nucleic
acid (shRNA).

The nucleic acid according to the method of the invention comprises in one

embodiment a second nucleic acid encoding a selection marker. In an other
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enbodi mnent a second nucl eic acid encoding a sel ection
mar ker. | n an ot herenbodi nent the nucleic acid

W@ a9p07Ses a third nucleic acid encodi ng a het BCHER2HOTUB11158

pol ypepti de. Preferably said heterol ogous pol ypepti de
i's an i nmunogl obulin, an inny?QgIobuIin fragnent, or
an i nmmunogl obul i n conjugate. Tn one enbodi nent the
first nucleic acid conprises a nucleic acid selected

f E&g})aﬁ'ﬁerﬂ[ ﬂﬂao rﬁﬁ[@%' &id gCO%ﬁQtlSIEP a]lc\thrtliAf ntqule§EQcicD éélg)dmg a
n anot ne I Nen e rst ,nucl el c, acl
¢ hisernlesbic PRREPRC s@@f?@lbfuo sagh, hesrolgedis pPRgPepide is an
Thﬁrriu:ﬁ\églﬁbhﬂlﬁl, ﬁﬁﬁfﬁﬁhﬁ@o@lhﬂfri@ﬂeﬁt ot ﬁﬁﬂn&ﬁhhdﬁ@ol&dm conjugate.
nmal | a

DBt ABod sy o b die fei R G R 5 B5id 8fecteg from the
wigtdupacomyoriistng SEQi 1D Nidatl4cor§FQ 8 N@: 16.ristanetiwdr @nmbodiment is

a?ﬂedﬁ I n§58c gdl\ﬁze rﬁﬂlelcogcu?% SE@ @N@%bngQ NO:9S1. The

a nuc el c acid enco 3 ypept| de t cat zes
ainvantien gryptstsdi wethod dor whasting amanemakiamcellyw beisinfhy method

aBo PRSI RAfloWide&psN\- acet yl gl ucosam ne, D)

cultlvatln% t he transfecteg nEallan cek |ndtge .

pr eseAt FaBiteqtingsa mammalianshoy gellpyifh f nuglsl aejd that comprises a

S eI ecfirst @ualefteutithbf SHQ CRINOV2(@bk 1 whieh cohairsanptirt obanaucleic
fhe nue Ielc cordi

of +nadafheodifen BebREpTaBalcfRl 3h 08 o Byldlidic GBI Rimation

nucl ebetwaen fuconcadi nyaspasginedinked Nyacekdglucosamane, ot her

SO dbEivAtif Y GlaflEc@f hlnfiRlIDh 8BS thelphldeflcdVialeRt Eulinaris

acid e I ng eterol ogous polypeptide.” Preferably
sai d hggletimnodisls pol ypeptide is an i mmunogl obulin, an

Mgy negiewaal%%a dnRAHEIH cell Miabléun dBTUNODInARIINs b f step b).
conj ugat e e met hod accordlng to the invention in a

I ment CO

t her . embo ses step
ot e RO TE 8 ) MELIEL DRty eafdp TompHser in one
t embsiinedneda rvecomell nadelcezidld iencoding pr edesume ofarker. In an other

t | [ .. wi
Sglalg Jtrﬁ@ntggrgeg r%ucgeﬁ% ei(s) F&gﬁ ? m 'rﬁl@lrrgce C#a&/ 'e%@h%ng a
t hetermdogrod  obmpeptidy tP@eftewé W&]thﬁﬂdqg@ueupﬁlwwtidﬂfg is an

o miiGiokloBEA Sl i ARGPIB Ul A &Bkdnt, i 6} aWlidnh@ibglobul; .
|ﬁgrea§ ng concéntratlon of g%?gnselgcflon agé)ulnconﬂ%ae

an /or th an i.ncrea concentrat one .
f t4rerdinsntal ﬁ& Fhwgption dn g f"lrﬁcﬁfmﬂ& comprises
gb@tme@ﬁtepa hﬁdaep’pymﬁtgilﬁyﬂwlsuépm and rodent cel s,

prefer ﬂb‘ﬂ%nﬁ%ﬁ Ef%llsal zgnsgél_lpd S Sal PSP & e préss%%éeoof a selection

cel ls?
agent,

a2) selecting a mammalian cell viable under the conditions of step al).

In one embodiment of the method according to the invention the cultivating of the
transfected mammalian cell is with an increasing concentration of said selection

agent and/or with an increasing concentration of LCA.

In one embodiment the mammalian cell is selected from the group of cells
comprising hybridoma and rodent cells, preferably comprising CHO cells, BHK
cells, Sp2/0 cells, and NSO cells.
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Det ai | ed Description of the Invention The current
i nvention provides a nethod for the selection of a

Worgevamyiseh cell that can be cultivated in the PCEERNOE0111S8

of LCA, wherein the translation of an nRNA encoding a
pol ypeptide that catalyzes anyal, 6-glycosidic bond
formati on between fucose and an aspar agi ne- I|nked
N-acetyl gl ucosani ne, preferably encoding al,

fmgﬁ%htggéﬁng%@mhemy&%bg manmal i an cel | is reduced
ods and techni ques knomn to a per son
lled in the art, ich are us for ut
t ﬁ e CORPRPVETipB RIS %F@aulé*sflérf esaleétl?;n “%Hgﬂﬂw,ce“ that
Fcdd be Etdltlva@dr inetie piiesdnee oif .0A) WidreiauthartrBishitiogyof an mRNA
CF%%orEﬁrbg Ro tld{ é‘?g 7%%1|¥uegsr;%r @gg &j&o%lgic’ boleI %%%:ag{)n between
Sfirdong aihrb orspirabioedinked Nreeylglucosaispr pm@?rﬂzhf lgaﬁodmg al,6-
dfu%osﬁ&gﬁs%raseqlpéé% mabrMlian c@l‘i‘g El%@%&b RN, ed., DNA
oning: A Practical Approach, Vol umes I and 11
(1995), Oxford University Press
AM%‘P s tegiiggsdnowg fﬁraaeﬁrﬁ%fh@ﬁwo@e At ihichirg sl for
88Ahg oéthe@rredt fAventdn,ake desBeisaandog. haAusaheh, F. Be,cdnCurrent

e?ﬁ%tgc?q% ofree? Riopdel Ll L o pcngbprope L, Molecular

JClorgog:, A CabbraBiryl Mglyl,lal,S&crond Bediion, cﬁpld,&@amgrﬁﬂ@rbpr é@boratory
%9&@@1{%@%??%)5 Ny, (P8HLUERVES DAW MBhd ﬁ%He% B. ﬁ ed., DNA

hni dyes, Second Edition,

L Cdening: rfe Praciicat ARprogshy | Ghﬁaemls@dolr (ﬂ%%%nQP‘ffHﬁtUrDKPXSItY Press;
t eFRRAOBY. %dﬁp|AQﬁmbh@e1DCQHu&t4 @%réﬁtlcﬂtﬂ'ﬁpl’r&d:ﬁ IRL Press (1986);

a3 g e HepprBidnd 2N A St AT FOgNG Pres (1992)
i Meinviacken|E. O Foew éireaés todSbhéspNSY. bycsubdﬂlshm's i(t87); Celis, J., ed.,
attgﬁrlflélla Se%xﬁﬁl fon d@éaﬁ%ﬁ?ﬁPre% (1%§)§E‘r1§ﬂe%er-rﬁq Culture of

’on of derivati sa
c AnimaldCellst Ab)anaalnef Bﬁfswschém@queec&eé@lndwﬁdégéh ddans ] R Liss, Inc.,
Suep (reghhf i cations can easily be carried out by a
person skilled in the art (see e.g. Sanbrook, J., et

Mol ecul ar. Cl onin orato nual , (1989
Cghs usp qf rgcombingnt Pé%%rtﬁ‘ilﬂoi})gﬁreégg%s :@ ‘F({CUOU ; IUMErous
Fﬁgﬁ&élv& X a nadlélc bkidGindgor pﬁ)l@eptlwﬁﬁeh Qleﬁ@atdfes can, for example,
ridi i.on - roac 1985), L RL .Pre .
kP AR R TokBGHL 67 or BRI HEREY LRIl ateration
ensdthlaege, t dedetionansf dnseetiaronTlhd medificu®nh ostd&m'latlsatmnt pan, for
helgh LQ%O&?nEHJBJéﬁ%f m%gliisd%@skte dﬂe&@glﬁg@ta%&%ms Such modifications

t rans tion an rans exp essi on
measheasdy Pe earrigidfous be st pessan sillpddn theag dive of Sambraock, J., et al,,

gﬁﬁl&dpﬁlt @1@91@9 At gb@ifaftéﬁrﬁaﬁuas R@%g@ scaa»spm\g%&og Lab@ratory

| erent _s

Press, New Y03< USA Han%)s, grb ugr?c? Ighggms,er e(? Nuc gljgtacxdahybndlzatlon
— a practical approach (1985) IRL Press, Oxford, England).

The use of recombinant technology enables the transformation of various host cells
with heterologous nucleic acid(s). Although the transcription and translation, i.e.
expression, machinery of different cells use the same elements, cells belonging to
different species may have, e.g., a different so-called codon usage. Thereby identical
polypeptides (with respect to amino acid sequence) may be encoded by different
nucleic acid(s). Also, due to the degeneracy of the genetic code, different nucleic

acids may encode the same polypeptide.
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pol ypeptides (with respect to am no aci d sequence) nay
be encoded by different nucleic acid(s). Also, due to

W pstiegener acy of the genetic code, differentP@UEPWIT011158

aci ds may encode the sane pol ypepti de."A pol ypepti de
that catalyzes an al, 6-glycoskdic bond formation

bet ween fucose and an asparagi ne-|inked
N-acetyl gl ucosamne” is a catalytically active

POhYRERidptite thatecata':lfkeelaﬁym W@d)ﬁ(lﬁclb%ndbﬂoemhﬁoﬁ BetWeal fucose

a-glycosidic b Siti fucose
A 7 Bt BB N A0 B R e pAgraly SEIRE polypeptide,
l\h acaet ¢tzgmecwbrhiingble ts &rin a5 oqsglytcfsrchb bynd between the 1-position

ﬁ&o%é'aﬂd;{% %_p?:%ﬂ?rq 4@1[\1%@%%1&509 Ofgg‘ég@ aé@tﬁ%lucosamme
pnteeflfersam&r Nsglaeoaticadly ownd to alsqmﬁagm@f 2legired amide group
Kabat Qﬁggg lég' ﬂ‘leh%%\f%% g{]&?d nasﬁﬂ‘dgfﬂ@r 'prﬂgeﬁﬁl:yo Kﬁtﬁ‘éﬂ)ah‘%me -297 or
AetRISAEiREs 2950 a(nzmsm%iqb@f el m&&@ r@?&?&&%ralm&f@ Kabat,
| Seeld. gfjahnmlnyd @ﬁ@wal, RT. Qﬂl&le&@ﬂc@lﬁs ms szsg(anoa)h:allmzls) The N-
or et Ry P PRt Bt e 814,80 swaprchuins e is the
r &frerisal tsogan rpnmdh;emf@hmbtgo@ec}mmidecul e, for exanple to
DNA RNA, or nodifications thereof. This

mlafe}ce&id ﬂa‘% dm} ecu{ne réen tbxﬁ@%a&é oG fdr%ample to

eot | é or a synt’hetic pol ynucl eotide

an uRdAprora masifisiatians dhergef. dolypyeleotidg ymelequle can be a

ogsw’riumc@ﬁmglw&rﬁa%dogae ml&aw &Sa é&hﬂﬁu@ pelyancler@tﬁ&a molecule
ucl eoti de nol

synt het H@‘P lrf] 33 F ompas le : X
U7t A Eb R OR O P Come et Bl P B HpR PP AR Cotde Thofecules wit
pohy nerc Inenei dathmice palyasclestidehinodlecntes. otlsarmnheompassed by this

n H&’i@ﬁbg Q%S nﬁ(:%ll&hoacggﬁ'gié éolgnucpe%ﬁqy&%gg&?&' iR’ Wl‘gajl glr‘lg gr more

i nuelgotidesdrd ehaaged;Iee biientegancsisid¢leted, gr add‘ectarﬁ\ nucleic acid can

eé@lﬁésﬁ %la‘%cﬂs(‘)'? g’lteéﬁteﬁgizl glh%tﬁgfgflgﬁ&gg%cl@ @stn 68! dxpression

UC| c S cleig acidil w1se characterized
lér@auéﬂ@é Sriast esla & Y qﬁaﬂh tat

nbsz hteﬁhtlelles‘acldEeq@enlaet@mtmg lof relévidital h€eleatidespr ocedur es
and nethods are well known to convert an ani no acid

S %gll’a!lgpne(r:seonosﬁd led i the 41t Broc d'gst zlmdcf ﬁemo%s arecwgglflg'lsonpnngl dvert an

sequence” enco
s egpiren @eid %qemecfeooé e A qmlmeptléc iiotd 8 coneespetding nagleic acid

bye uteﬁceng'ﬁt&llﬁ%aﬁ'le aﬁﬁﬁ&e%?& %g{?éﬁc%t 'T‘}E:réff)re' ndi yigeal geid s

nucl eot | des an kew se am no aci d sequence of
ahrsprpidtsdi bi'elt%ﬁe%é@cndrﬁ@ﬁwe copastingnfdadividhal gudegtides and

Ohkmw@;l BleGrafb dci@ @gquhBéJoiaa PN pepeRt sl ded q{h@&tgs a
nucl eic acid which is a partial nucleic acid, i.e. a

f ion of a conplete nuclejc acgid, refer .
RS o RTRE S B S R B5kiky PURLEIAR eV auctic
gecid. wHikk is @npireibk nndeiceidid,aicd. ch fraoon € alrhplete nucleic acid,

t E)?e?éc'r%lk'b(%darp WERQRT 1D ?C?msfetet NEaGR"dRE PSOE‘.Q.i R%tructural gene. The
complete nucleic acid comprises all transcribed nucleotides of the corresponding
gene. The part of a nucleic acid or the partial nucleic acid comprises any
consecutive fraction of the complete nucleic acid having a length of from 5 to 55
nucleotides, preferably of 10 to 40 nucleotides, preferably of 19 to 29 nucleotides,

more preferably of 19 to 23 nucleotides.
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gene. The part of a nucleic acid or the parti al
nucl ei ¢ acid conprises any consecutive fraction of the

W@ 2pl0&SdS nucl ei ¢ acid having a | ength of fronPGI/ER2085011158

nucl eoti des, preferably of 10 to 40 nucl eoti des,
preferably of 19 to 29 nucl eogides, nmore preferably of
19 to 23 nucl eoti des. The expression "plasm d" incl udes
e.g. shuttle and expression vectors/plasmds as well

aghk FORs M RCLREIAR! 88 Thdfile aHMCexpPEsSTON WREREITPHsmid
and e%@%%s@&ﬁ lgtlrse use1 mtgf% angeeaablye)%/gnetsl;uﬁ this 5713 S 88

apisiliae 413 cthw%%ﬂst stFTR® RlptTudy g SR g used
amt@‘rChmg%aaf)’ "‘ﬁﬂm‘ Uﬁﬁﬁsplfdat(uﬁh .Qypicaky, @O‘bﬁkm@d” williaRo comprise an

or i g ﬁoﬁeﬁflcaﬁlgﬁaﬁﬂ% Cf)@ig OJC?}‘?IL %ﬁltgm of rep[lca%ong %nd-a &lkction
C hiamkﬁ nfelgenn coipisiing dcan:unycrmr teomiycliharor eyporapmphenicolasetection

S ﬁ{a?ﬁér? Ofsr F&ﬁl@ﬁ%d vahy sel&ftloh h qe X)@&E\%}[)/ Péfaﬁ{P Qeétgr/ plasmid in

bac expr essi on casset
cbﬂfét—’rﬂ%ct that cont ains the necessary regul atory
el ements, such as pronoter and pol yadenyl ation site,

f an '@%&%ﬁﬁﬁi ERsebtl” Adferk €38 cohdtRice el @bM@thsNHE h&ie@sa@cte@ulatory
tructural

o iRt 1P dramoter 5 TG TEH A HPERYOR ddbcast the
t bentaimed @ticleir aofd, elgeoba(mmmbgqml npelpdst ddl. Optientaléy additional

gl)é GRS Eéasc% AT kv?n 3RRUIL CRB! & defiohh the expressed
i i B 7l 8

el c acC con alned expreSS|on casse
0 nplypcptai«ts (ﬂhﬁ Bewn b gtprnsstort easpesteatiedlso applicaple tfnthé a&elelc acid

OEoﬁaQQBNﬁthe expPdsSibf lchifsétke BONE rARLAD&PH IRt SRR, as e.g. in
regi o a gene wi thout a sigdnal sequence. A "gene'

déftfétogésﬁzmécl eic acid segment, e.g. on a chronosone

or on a plasmd, which is necessary for the expression
ofA ‘atrpeduyf %Bﬂié”dﬁn@t‘es plicadoding refieaiod e gemewithalitrgignabseqnence.
the gene conprises other functional elenments including

t
lp;g‘%}rte@ d &er{()t% 48 8e1c a? dr% gr%%ﬁ’ gﬂ% 8125@%%(5}%% %r %n a ?lgsmld
t Whichdp tlmsacsefqrsheezmrwswg qfh@q‘smeeﬁﬁ @hplmrlnelﬁesm the coding

SP&&dd tHedlehy céﬁbﬁgésqghér%n&'iorﬁg é'l'eﬂl%hts ihAulie R6/DEARE Sntrons,
of "a . corresponding. _sel ection 1ggent A useful positive

gqrgtéqxqt@ﬁ:,MQ@foqagyg#agﬁﬁe@,t £i c resistance gene.
This selection marker allows the host cell transforned

t hetselabtion markee’ i@asidclevcﬁdcyd gat Sltdv@cheﬂs)fari"y‘ilng Hie selection marker

? ﬁeggﬂfe%&g%{yt sgleect'g‘grﬁ rrﬁ(? a§ﬁ1§1|s %hélg pﬁ%stg{lg 2 of @ gcorres%or{cgng selection
cagemll A tsefigr pevitore slactibw emenkdens theargibli@st resistance gene. This
C?Jfé%tfoh%?rkepalfo% tﬁyh&t 91 tl’Ahssfglln‘?&% thg%\«nﬁ{ ﬂf)qfe ;ﬁﬁﬂw@l‘? selected

sétreettheprwafé eatqrmﬁp@létlegﬁtleﬁﬁlon@xge@tep Bsth@atmlbtqtlg A non-
t h@ndBFKES -hobhREIEAS rﬁﬁgaiﬂalél% BL RSk | N simivechada@! HWselective
Cscl)llldsltlgl?sr r1nI trllle cﬂ?urremrA escrelegt?onbefnarker can be positive, negative, or
bifunctional. Positive selection markers allow selection for cells carrying the
marker, whereas negative selection markers allow cells carrying the marker to be
selectively eliminated. Typically, a selection marker will confer resistance to a drug
or compensate for a metabolic or catabolic defect in the host cell. Selection markers
used with eukaryotic cells include, e.g., the genes for aminoglycoside
phosphotransferase (APH), such as e.g. the hygromycin (hyg), neomycin (neo), and
G418 selection marker, dihydrofolate reductase (DHFR), thymidine kinase (tk),

glutamine synthetase (GS), asparagine synthetase, tryptophan synthetase (selection
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selectively elimnated. Typically, a selection marker
wi Il confer resistance to a drug or conpensate for a

wWOreq080GISkT or catabolic defect in the host cel PCT/EP2007/011158

Sel ection markers used with eukaryotic cells include,
e.g., the genes for am noglycesi de phosphotransferase
(APH), such as e.g. the hygronycin (hyg), neonycin
(neo), and (418 sel ection marker, dihydrofolate

I SEHAG i RRsPe)( Qf's'Fﬁ%ol Hbwyareg éﬁﬁse“és&@&ﬁ)n( ddeht hghﬂin@m))eand nucleic

synt het as , asparagi ne synt het ase, tl vo an Hl
39?1 het er(’é‘él el ETHEGent© i nBBTRYY Iy stoles phleomycin,

delﬁﬁﬁﬂ’nqg%ﬁ&fgﬁ (ZS@&lﬁChh@ NmygspHenblic tacidi. n@rthdy, marter genes are
ej c, aci n to puromnycin,
gﬁﬁb??ﬁglﬂhlégﬁvgbﬁk gﬂ égﬁ%ﬁé%?col Zeoci n, and
nycophenollc acid. Further marker genes are descrlbed

eThe temm iEx929s0817 96 wsed haeeigdrefedd 43 tranleriptimmand/or translation
aﬁ ré§:§§§b&ﬂrrng$wﬂﬁﬁfja BAT ¢h Rade SrAIINAPLCIhAOR Fbdrt 0él(pressmn

[ or transl 1.on process S OCccurr wi_t hi a cel
| Ho HaRgrigtion apsiAp Cé%?rﬁ:f@u‘?f& fiepd §HC%£E$ églgreaglog?lbs polypeptlde

t tafegdchiptibe Bn@lﬂﬁnblﬁ‘tl@rﬂ%eﬂéveﬁoﬂlﬂ@ﬂsehptl(&c bfla délﬁl@dlplﬂ@dwct ina

¢ R RL B e dpfectREBL S pé B SE R AR Gy Yrisongnding mRNA
pthmi liS présantainh et celle[For @zample, deRMA travsdribed from basqeence of

netgljégtl @H%E%uagflta?éz{ léfﬁﬁgr’%&'b?r anscr ! bggltlglzﬁl(m &€ §£mbﬂ)0k et
s elguMdeleeuler Cloping: ésltab@mﬁowé\demaht@q dpng Ylapor Lgporgjory Press
o ogr?lbsr?r 'POQ}SE';M&'S Zakbad Kﬁ@%ua@chPKf Riterdét. oan"&l Qeankiedted by

bor at or Col d r| n
AR Bieth e§~§ §> 9%19@? %PSO‘I‘Wé?ﬁ ethee 196%@? [gtigity of the
npelypéptidee bﬂb@fempllkiyeﬂigi‘sisa}@ahatb&e Gudeptndet od sbgh saivitpusich as
m‘%&?’? 910 ?11%{ e %61& m%qo g@g%,sl%lry I 1%15&5%&% ins tl%t géo%glze and
t bad tarthe polgppenldésee Sombsomtetatt I%Bprres)uc h as V\ést ern
bl otting or radi oi mmunoassay, using i nmmunogl obulins

t ﬁathogt %ﬂgfgfgrﬁ t@QQellP 'uﬁg V\H‘HCH ?%u@l@icyagﬁpte' d@nc,(oﬁ?x?gfa heterologous

upra ers
aP@]éfPFPtldﬁth Wﬂsewt’@gmﬁhl@ﬂé & e indrglucedy eﬁtrf@HSamdude both

hgl@cﬂ{ae}o@igou&spabmelepaﬂedasear f&Offpibpziguild)ﬂﬂgofa vé&'tBNﬁplasﬁﬂlﬂs, and
be . ntroducge st cel,l.s i.ncl ude .bot

Cgﬂllfagyo%hqeﬁﬁ which areysed for B\eﬁgbeéil?% HP BE lelc ac}/do f’referably, the

ve@ltmalcpdeﬂs;medﬁammaﬂarerﬂlhrmefembl)cﬁielrsammiahmﬂn hasteelli sesellected
Qe {

eukranr B’l %‘?Xﬁé %? ?ﬂa%‘mgl anngérie_‘rfrlg ?b&ﬁﬁglhg%HBng%ef geag (?HO IEF or CHO

Bt i B\Hth@lts, V&0 cells PRl eellsd HEKo AP leellsg Hbikp 283 EBNA cells,

@Eﬁ%d@agbug eJrJdSC@@rﬂaflé SPrE‘tgragmh‘E%!iﬁn{aﬁaH celﬂﬂel@cte@rfrom the
NSO cel’l' s, SP2/0 93

c 19Uy, Zoptiisigsh )liﬂan%?elnP)@lO%RnéGPiiﬁntééﬁ% Mye%ﬁma comprise
celtld el&hsfcemsa@gf Y828, mubéifhy@@rﬂa Eefls $€5 NG BHY®MIn one

f:g'i%Pg %{gtgeﬁgs%%ﬁ{:ghe@na nmyel oma, and rodent

A "polypeptide" is a polymer consisting of amino acids joined by peptide bonds,
whether produced naturally or synthetically. Polypeptides of less than about 20
amino acid residues may be referred to as "peptides", whereas molecules consisting
of two or more polypeptides or comprising one polypeptide of more than 100
amino acid residues may be referred to as “proteins”. A polypeptide may also
comprise non-amino acid components, such as carbohydrate groups, metal ions, or

carboxylic acid esters. The non-amino acid components may be added by the cell,
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rat myeloma cells (e.g. YB2), and nouse nyel oma cells
(e.g. NSO, SP2/0). In one enbodi nent said host cell is

WQ2@B5¢3 | . A "pol ypeptide" is a pol yner consPGI/EPHOTH11158

am no acids joined by peptide bonds, whether produced
natural ly or synthetically. Pglypeptldes of | ess than

about 20 am no acid residues may be referred to as
"peptides", whereas nol ecul es consisting of two or

R QviReh %B@ dlﬂfé‘@tlgé 1§%Hh&i‘dngmﬁnﬁlapo{'wei?fthd@heofype of cell.
m)retha%F af% o acid residu shgma ber(;g d

ago VBF'R)tf LS ¢ de Egofl“‘;?ﬁ‘ép‘f‘utafé“%ﬁgt T one structure.
NAddRAIBNE Gualsiad carahgdriné groupycdre agenaanbmbydpem&ed but may be

groups, nme ions, or carboxylic acid esters. The
nBFIeS%?‘Hr}%‘eélfieﬁs conponents rmay be added by the cell,in

whi ch the pol ypeptide is produced, and may vary vvlth
t Fbe terpe " ahinoeicid” @alsybwithinithis appdicatéan depteses giowpiaf carboxy

tgr daﬂﬁm‘afacfcﬁ' %ﬁlcﬂmr@&lya&' ifl {3 kPop 1eec§1tsf)f"€4nl'l§eeencoded by a nucleic
t1ons such as Car bo ydr atg rOUpS are genera
néffl seraBprisiag alapine (Yaipe hatep cose e, 1R de et LS. A#Wégmme (arg,

th) ratspaaglﬁ@ (@] M), aapaﬂmsadldvvasmm tysietnedop, oc),aglutamme (gln, Q),
otes a car
GEPGTR o o ooty (- EREPRE (B Bidselichl e lgucine

n (leh di)c lyaimie dlys,dOpmpuation ezt Mg, fhenylekniret (pbe, E‘)ogmlme (pro,

abg sefm? AL&t g)erthr%%iﬁle a(’ﬁ%ré;l?l %IOPS 1%2&% ng tyr(és&}réet étyﬁeY), and

(E&lme(@;\’bl ut amine (gin, , glutanmic acid (glu, E),
glycine (gly, G, hlstldlne (his, H, isoleucine (ile,

| )ks uk&iﬂ@ér@i@l (Heet:érrlnL)mn{u)ﬁSgIBBulﬁrﬁ Y&enoles l,a protei @@ﬂldﬂs@mg of one or
al anl e ro

B eyl 05 i o B s gesniion

Whcludes oatimets (stght as ¥ytatad Cfomai iiree fdrmal with)subsitutices deletions,

her &Frtlol?lg %8{1&% WQ&% ?ﬁ% u{lgaggcg E‘oggrb éflﬁgc? Ifqug chimeric

COﬂ ne or
eﬁwdseds well asﬂmm@gmbfg)lr SOgWsnu@mnqgilQhuim genes include

| Bt seeRny %ﬁs@dﬁt%egﬁ&iﬁ gel"i’& AWeBt84hd BiyPHd 1ﬂnnﬁ1nJgRib’[‘i§n variable
W th substitutions [ etions, .and i nsertl one

oF g} gensiti frRmag: Bdé’rlffl?tﬁﬁé‘éﬂl &Qdqnés- hmyp gl Sl’é‘rsrﬁ:?ay exist in a
Chm@&y iof fb@h4ts,, mal$1dW@ :foxaéxahlﬁlarﬁvz &dbf ﬁ{dTSFab'H)fas well as single
in

S5 SRR TR T, PR NLASE, S I8 s
i ﬁ&ﬁﬁ;digidakRJEl, at elarcidnice 242 (1 M8) 2Bl 6f :m:d‘nm @egeral, Hood et al,
\F/)gljpﬁﬁ.{‘rl%% ”ﬁerﬁ;%ﬁ[‘kﬁ‘{ Fﬁ"gﬁﬂghqg%éi)%dnﬁ?ﬂn@qﬁ& "lF"n afld Hood,
ahd I‘{aFlalﬁ)323 (%60\/@%1655\4@@@1@1 @hmungglebvelmar( prefgrred.
Huston, J.S., et al., Proc. Natl. Acad. Sci. USA 85
( E@@S&f th8 hea %aangthpreﬁlcﬁ ohaﬁlts ofhn nmﬁﬁin@)@%uﬂﬂ,ﬁf present at

| At B schy AR KEBION (BAAraUi B HOY0s{piagl portion). The
HUdShK‘ﬁzmﬂﬂegbn of.the zhﬂdvdeﬁﬁl mediates the binding of the immunoglobulin
i) to cells bearing an Fc-gamma receptor (FcyR), such as phagocytic cells, or ii) to
cells bearing the neonatal Fc receptor (FcRn) also known as Brambell receptor. It
also mediates the binding to some factors including factors of the classical

complement system such as component (Clq).

Each of the heavy and light polypeptide chains of an immunoglobulin, if present at
all, may comprise a variable domain (generally the amino terminal portion). The

variable domain of an immunoglobulin’s light or heavy chain may comprise
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L., Nature 323 (1986) 15-16). Monocl ona
i mmunogl obulins are preferred. Each of the heavy and

WO p@Ro75¢3 ypept i de chai ns of an i munogl obul i NPCT/EP2007/011158

present at all, may conprise a constant region

(general Iy the carboxyl termgal portion). The

constant region of the heavy chain nediates the

bi ndi ng of the i mmunoglobulin i) to cells bearing an

FRifdHTGe 181959 RE Ofouf FafRvorle HGbrAIFRN 88 eNké ypdldrablOfegions

||% to cells bearing the neonatal Fc receptor (FcRn)
Rknown as Branbel | receptor. It also nediates the

bi nding to sonme factors including factors of the

cirassiteral C@mmbdnﬁﬂt1ﬁyﬁmmﬁ@dhuﬂn”a&scmmﬂbnhatu(Ckﬁys to an

Each of he v, d ht I ti 0

: wgé)glggml tXPe[ng ggﬁ i aF%B ?5?88 uﬁﬁ%t”aﬁlg fhoﬁﬂ)geneous

vanmbbglol:!uhm, pe (e nedigidug muacpglmulm rcmnpaismg the population

lere 1H91mca eaVE/)tV £k g@@llﬁe QQ{HMWQ Sleutth ﬂﬁ%ﬁi‘f&gk o |lchdy e present

n may. co rIS?dI erent 1 ons,
'“b mmarampaﬂtémé\ﬂknq B nignprRyglahpins nige highty ‘specific, being

hypesyd rag@ihlste al igile ﬁﬁtl%éﬂﬂR)Slte Therth@hivre,ndneshtesalto polyclonal
as use

muno
: }ﬂ’rﬁw&gglé’gﬂ‘l? ,Rr%{ﬁ}(ﬁlédwpy%dpgug% Bﬁfegﬁqt dﬂmblfnoglobulms directed
s upinandiffatdny drigegiensitss(detammirogitotoul epiwpes), exach wonoclonal

| Dl BbBbul; %Qc%gu%éa“?st SOUREIShkeheBOBY! el Alligen. In
Ircal ‘exce i bPe nat y occurrin
rm«tlcatlpo e thdhlaipeﬁlﬁyltbéh?) rr@@@ﬁlpniﬂnmﬁlwﬂmﬁ@se advantageous in
g/ﬁbgghg%%a l%nd EGRM hﬂc%n@{rﬁmlﬁteﬂhll))y oﬂﬂ%@t Cl'{I:'n{rh?noél&blﬂGls The
aga| sj.ngl e_an nic site. Fur r
T ARenaqp wl &t henffm%’& o ﬁhﬁﬁnﬁ?%‘éﬁl‘g‘ﬂq’gn%s being
Wbbﬁiheidrfﬁdm d&uﬂ$tﬁtﬁt&i11@ﬂiomd'géﬁémglp©bu]atlﬁﬁ oflimewineglobulins and is
nst dlff t antl eni c %ﬁﬁ Eern1nantsl% ab
gP 6?)el%e) Corés Uﬁ o B E‘é’ﬁl oﬁ ei R suné)rgroeclzl%1 y any
agaititslar meshaotyl e antlgenlc site on the antigen. In
addition to their specificity, the nonocl ona

oy "HUAAGI R0 b, of ﬁo@%ﬂ%a%? t8adr) iRurloBEYuTRY aREchimeric

i zed uncont am nat ed nog ul 1l ns.
ThHemwe@elopbalins' #halo qoakun » Paryal éﬁﬁ@cgw‘e&% g?’é‘r ngn-human

t RBmuMobIdB AR Rbd fr@nﬁﬁu@@h D8 nRRbaloBelin.flo@ thémost part, humanized
subst an eneo opulaﬁlon of

ho
RGBT denEed o O MO FBYngglobulin  (recipient
r ﬁﬂﬂiumiogl@bphm);i u@tw}nch 08‘51duhe fnon’mal hygérvbtidble régjormaye replaced by
p?ersgdu%g | ey, hoy erva 1a Q | % bn f&r ggn-@ﬁ%atﬁu Bdcies (donor
. eﬁ}) s are
| mnmgglobuhm)msutma& nmm aa"n rhbit, |oa|n09elquem Psimpde;j hawing the

fﬁQﬂPeH%P {;ﬁ' oA ddrgﬂ:fﬁ‘l tebeki Mo@ﬂg)nf SQmehQMOc Natal. Acad. Sci.

or humani zed

|nnuno
&3| 61184 n@S&;@Saerqs,gaozf YSBi#4r44). In some instances,
| FAHRAGHO bedibh (FREEEsRIRPOf the human immunoglobulin are replaced by

corresponding non-human residues. Furthermore, humanized immunoglobulin
may comprise further modifications, e.g. amino acid residues that are not found in
the recipient immunoglobulin or in the donor immunoglobulin. Such
modifications result in variants of such recipient or donor immunoglobulin, which
are homologous but not identical to the corresponding parent sequence. These

modifications are made to further refine immunoglobulin performance.

In general, the humanized immunoglobulin will comprise substantially all of at

least one, and typically two, variable domains, in which all or substantially all of the
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I mmunogl obulin), in which residues froma
hypervari abl e regi on are replaced by residues froma

WO9(9810V7a3 abl e regi on of a non-human speci es (BGHBP2007/011158

i mmunogl obul i n), such as nouse, rat, rabbit, or

non- human primate, having thegdesired specificity and
affinity (see e.g. Mxrison, S.L., et al., Proc.

Nat al. Acad. Sci. USA 8 1 (1984) 6851-6855; US

FtvaiBle 1dopd c@Réspdfd o th&e&ﬁ%dd’lﬁﬁmﬁﬁ &fnof ﬁrﬂﬂﬁimgk)bulm

ré%# a@géoﬁﬁiw %?r'etﬁa!‘lgoﬁﬁf Al Wignt i FEBFGBL humah Crecipient
Fiminuabgiobalin. hﬂreﬂfurﬂaaﬂzadlmmmgdgbdshﬂlmmpmmaltpwm alseecomprise at
f irjegigth 0 q%%l édf ai rb%'?l%bél%bghn %{}hﬂ&t%‘égl‘gpo%}lﬂﬂ§ $hdt¥a human

in“or in
thenwmndpbuhmunoglobulln Such nDdlflcatlons result in
vari ants of such recipient or donor inmunogl obulin,

‘c’:\g/ire‘ﬂtfbcﬁrf@r Hﬁﬂi‘ahﬁﬂ'@ﬁorbﬁﬁnﬁﬁtminﬂiﬂfﬂgldb@ﬂmt}ﬁv& BEen described in the

O e i
ganssdaiced e ih Givam b z6drde nahitlo gy mdsmhumam Theseanpr-hs@an amino
3%(?1' ;gﬁ%uea aré( oﬁen rgfferr\%% tJ) %98 &?‘ red X?rll gl‘?fll'ey tgﬂ@gfé% taken

or Su
t frehy per vrappabWeruanpknmanr élsnpm@atlgntqaastee osrsexalally performed

nﬁﬂl’o%?ﬂledgfég{od Wﬁwr%ldl &ﬁw@ﬂ@rsat]lon@sr P.T., et al., Nature 321

subs |aIIy all of the are
SIRACAR I NN AR PR M YA S
oat alqrsaiehye ¥49 (19885 0534036} Beeshrl Llceastlrraqwstruem Badl. 2161992)

ORGP Y PRERFANE FBPRPERAHIH fl MéncotimgAnding
| saquengh oloéil &n hbhaee Heenunieglarilined Accortdinglyar such  “humanized”
zlr’ﬁgir?% gg. éuhr?s :ﬂ' %ﬂhgr? 1n|1 ngg#ﬁp‘%l (:s% $€%§Q%18r56ﬁp%erem

resi aues 1 n . . om a sour
whiibstanitiglinlksss thaman mfmelyénmmrwblmiprmw tgs Bedngpubstituted by the

r @éﬂr&&ig?%@?eséﬁt&% FRErd §dnlRudsn udp@B@J tin rp@&!tféb'efﬁumamzed

icall en froman "inp var.i abl e
dBREIUAOSIOhHERS ZHE] WIeaﬁlar Hé”’é@seﬂ?‘i“&!“f’a fa%l.l rifgdvhich  some
f Bhbe@erl’h@ld hegiote tdittlied fanWV pdssiblyasuine Gramwemioek S‘egldm nesidues are

1986)., 522- 5% Ri ec

Ls&li)sg{u%gci %y xiﬁggaf:s g’gg%(l‘i‘ég%‘js % 1§21:P eQ}e PF] nonnﬁumiw primate

oeye
ehnahnpgﬁbummce 239 (1988) 1534-1536; Presta, L.G,
Curr. Op. Struct. Biol. 2 (1992) 593-596), by

SRQ%ElHBﬁﬂ%OBM&% &1 'nﬁhhf? %&%ﬂ% iSHwE ﬁHG@ﬁ ih Qllﬁe §th& of the art

corr espon sequences, O unman | rmunog ob
Aerd renasisdy | for e mPpldh adbs JAEW ARG &G 1IN#densS & drotein Expr.

¢ PLABNIZC(1099MLTERTLED W eidRE, s(Sé?@l?Pgotelusa;éprS@énEG;701996) 271-282;

VRa G, Tibrboh kel € (BT 1L abfispe WHe R G. Drug Res.

c o8 ( EopP8TL-880N.sequence from a non- hunan species. In
practice, humani zed

Preferably the third nucleic acid in the method according to the invention encodes
a heterologous polypeptide. Preferably the heterologous polypeptide is selected
from immunoglobulins, immunoglobulin fragments, or immunoglobulin
conjugates. Preferably said immunoglobulin, immunoglobulin fragment, or
immunoglobulin conjugate is a monoclonal immunoglobulin, a monoclonal

immunoglobulin fragment, or a monoclonal immunoglobulin conjugate.
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i mmunogl obulins are typically human i munogl obulins in
whi ch sone hypervari abl e regi on resi dues and possibly

W@ o0w8/0f15asrewor K regi on resi dues are substit ut ePCDEP2007/011158

resi dues from anal ogous sites in rodent or non-human

primate inmmunogl obul i ns. Recophi nant production of

i mmunogl obulins is well-known in the state of the art
and reported, for exanple, in the review articles of

MakT hd@ShereinCthe FE@h efimnixddglobdUni fragrhént®18&ftes a part of an

%gggé%gl?gew?mwa@huﬁmﬁag%tse BB bl et sng
(20063 (&51) H80yellal sitglenbeary Rnins dlugngledight Ehiiza98) well as

rsrgr{olﬁlss logulef ! ab#m}/cht %elegsnven ! %8}1 eain(c‘i/ 3Cc|ioma1n &Ered from the

accor di n enco
hgtmcmgwusngJ&hW@ptk tkgiorPi eﬁ@n@&b& tegionhdtfearotwerusgion 3,

p?xja}ﬁg% dr§4sl%gﬁwa?1‘%lf el gp&b%&é f¥gion 2, hypervariable

I "MMuno ]eﬂhgnen S | ob u I n
ca%jlng té%c pf aflighdng %é‘iCEIVY ﬁl?ﬁmogq FRgIqQMy hinge-region, variable
g{eab,ulchﬂnfdfoaﬁﬁﬁﬂuorr&in |lmmg&lﬁhu|cbﬂst§1&nﬁ®iﬁaﬁlez heavy

I aﬂ ggll'rl]sg%rlmo q%ﬁ;ipgrﬁ%?{? cg&n cgn%ﬂtogo %%3:4 and light chain constant
|dnmanghad3bﬂenrdebmd ugate. As used herein the term
" rmunogl obulin fragnent” denotes a part of an

i | N
FKaE,ug%% 11 tlilLe tle ﬁgJI.‘HS 6H‘uh§1 @é}gﬁé}ﬁé ggggsiggsﬁﬁfu %n of an
hERUYiNeEa “]3“ a S’" n@@lépmtght T:IFFaltﬁgn HBMAIOE 0§§lm Con)ugate

I B@smpﬁgésqtmbﬁ msotblrﬁswh tlaﬁ Bmaturo@RBulif 0@ aﬁQﬁin@&h(ig'IUUtﬂhh fragment
I'n se e romthe risin
R deTo 4 rP@JO@’FR“?ﬁgPEﬁ% o1y it v Pl qg@ cBipegtacs, whereby
f eqienfahk polgpepstided is fuygaeto/adifebdnt N-eg @rterlmnal amino ac1d by an
ervari bIe regi on hypervari abl e
%1% c{eI | annt M (t]ha ea\l/t)ﬁ/blé az{%ln in %enl% flr?l%r l?ilpeptl e. If the
hlmgmnpglgbolm gt ecomegyiises, mloeta\,tjnanhanm @ngnmumoglobulm

d g&?t)gbtf'de, :’%f ﬁitéa%o%g.%%t I%H-ngﬁ’ﬁrlﬂb obulifl %g}%veﬁth@és tan have

nt donai chal n constant do
| thertemetesjaliiespat amino geideeauensa andiepengd eted. As used
here| n the term"i nmunogl obul i n conjugate" denotes a

f us el lﬁreﬂﬂthe@(}dfé@@b@ tgell? hchidds memb}éble@lllaﬁﬁ itsPrégeny. Thus,
no C t S| on

oFist P AR A0 Ok P GF Ch PRS0 B soblect cell

f arad) qeltdrenidetivedntheteofremgwithpat segendt fod ¢l npmbkepbllaysfers. It is

% u Yi?rsg)r dft?lg{ ?lpglr%(#ﬁg gﬁ‘ﬁ?t B@Efe%gﬁyqa&ﬂgglf it B‘f\IA fontent

a mp aleh@frbty canmadﬁqy@nb@mraWQSh Veriank prageny alhat "have the same

| RAEREIYR B BeblbdibA QiR é’sps%{:gehé’c? forlih tﬁ@@rlglﬂﬁl}‘}nﬁgﬁg@ﬁﬁéd"cell are
anrH udgegt e conprises nore than one non-i munogl obul i n

The present invention is applicable in general in all living cells expressing the so-
called double-strand RNA nuclease Dicer and the RISC complex or, in other words,
in all cells where RNA mediated gene silencing can be observed. Thus, the present
invention is applied predominantly for mammalian cells, but can also be applied
for all types of eukaryotic cells. Preferred however, are cells such as for example
Chinese Hamster Ovary cells, as e.g. CHO K1 (Jones, C., et al.,, Cytogenet. Cell
Genet. 16 (1976) 387-390), or CHO DG44 (Urlaub, G, et al., Cell 33 (1983) 405-
412; Urlaub, G., et al.,, Somat Cell Mol Genet. 12 (1986) 555-566), Human
Embryonic Kidney cells, as e.g. HEK 239 cells (Graham, F.L., et al., J. Gen. Virol. 36
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pol ypepti de, each of the conjugated non-i munogl obul in
pol ypepti des can have the sane or a different am no

w@eiod/osmauience and/ or | ength. As used herein, PEEEP2007/011158

expression "cell" includes the subject cell and its
progeny. Thus, the words "trapsformant” and
“transformed cell"” include the primary subject cel

and cultures derived there fromw thout regard for the
n Iﬁ?@; 59—f74§ r(ﬁf"ﬁﬁﬁr§9 BENA Teld, Bobiidsias 24ROk £.8akis@lkells (Barnes

iy 6 el ?%kngqu?rﬁé@(}%rlpérﬁg AR brid, L ghr Bl Bioeng
pPreQernl ) tasat270gve $PE0 &alﬂae(s"hgagﬁin , O, Qdt ::lbll Naﬁgzgglcso(rlﬁgj) 269-
cg%)’ gl;galwﬁ[g:]lrﬁ%tggﬁ ‘Pﬁﬁg ?JPE% Srft %Hﬁ{/% Sn ?/s appl i cabl e

in general in all living cells expressing the socal | ed

da"bb Iters predncticRNAf arslatmaeofli palypeptidet Hendesbeatsersidation of a
eciﬂ% 9}%§rmWAd§nco'dfh£{He éﬁgﬁétlﬁg%}ﬁcﬁl\%n%@it@& 8¢ an RNAi

e Si can ser t he present .
| " FomRowRsh Tie Ml.f@&lmédﬁﬁeﬁamswﬁﬁ%% dnafffreirangfection with an

&ﬂ)r%prltbﬂétexﬁﬁtrd?@h %Iﬁzi)ssél]?e ﬂﬂﬂgdn@éh[ftﬁfn @ daid RN@@ chnpound or after
QL1 Cc C S rererr.e

F BRI 87 PR RRIEY of Gy compPLRd SEhigh B Efuently
Kprdcdsaé sto @n actirte RINA| cadyp@geiistendGe¢rdouGeelbtlar rm&leases

(1976) 387-390), or CHO DG44 (Urlaub, G et al., Cell

?c’g@tjxg%% Rig-) RN?\]'grlenléHéa%fﬁ’te}_g'ﬁs’ha% ngller ed%&”ﬁlt VIE%' drudf®: small

€ i 555-5 onlc Ki d
c Etprerings (sHRNA> 39dcenall hpicpiah RNWASHshRNAG; (Tauschl J- Nat.

ngnayhbpbo(gﬁh;aa§h4§p 74), or HEK 239 EBNA cells,
hybrldona cells, as e.g. NSO cells (Barnes L.M, et

e A R P2 2SRl P R s
c etill swhiSh ubmpnisesM paredf aahucleib\latidreec&ﬁﬁg & Pol®eptadothat catalyzes
2 t

210145l R R G50 o i
peteglpcosdnting Fueferably sm;i aesg nueeiciagid @MmprisepheBRIIPNO: 14, 15,

t 6f %tMGFQ\{?reﬁﬂmg el hG Mapsaa 'og §ﬁ%h“,1{’f"§ 320”610' 5BQa® NO:
S

ht Preteraldy the @&Pafi‘%"a‘ﬁkfﬂém Hc%fﬁméﬁ?p }So‘bfr ? Rolysaccharide.

ePfo@‘éBllyoﬁlcCaﬁ&ehhdefEOdfad Hant@kdrifedon oh BEAU BMYound, more
er transfection with a precursor of an
QWﬁ% fch is subsequently processed into an
actlve RNAi  conpound by endogenous cel | ul ar nucl eases.
TWbe R AdrcogrgrenRNAtorslinigetoctha presentainegitem haveidaieageédirected

indd thethRNa et SITBLlypLSH RS Ble i éﬁél%)an al,6-
g RN MA e S BhbRagt b B

Bgldﬁmﬁol 0“210 (‘EWQ’P“44B€W49) ﬁfﬁéenbﬂﬂdel an acqsaa@gme -linked
t bﬁa&%ﬂélﬁ@bsﬁﬁlw regrdtly the polRplidOms 6QFPfus§Rrahsferase. The
f !trraggfecr%%% of célls with an RNAi compound results in cells having a reduced level
of said mRNA and, thus, of the corresponding polypeptide and concurrently of the
corresponding enzymatic activity. The mRNA level is of from 5% to 20%,
preferably of from 5% to 15%, more preferably of from 5% to 10% of the level of
the corresponding wild type cell. The wild type cell is the cell prior to the

introduction / transfection of the nucleic acid of the RNAi compound.

The transcript derived from the expression cassette, which is constituting the RNAi
compound, can be either transcribed from Pol II promoters such as the CMV

promoter or from a Pol III promoter like the H1, U6, or 7SK promoter (Zhou, H.,
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acid, which conprises a part of a nucleic acid
encodi ng a pol ypeptide that catal yzes an

w@bkqo8/oglsyTosi di ¢ bond formati on between fucoseP@EPENT/011158

aspar agi ne-li nked Nacetyl gl ucosam ne. Preferably said
first nucleic acid conprises SEQ ID NO 14, 15, or 16.
More preferably is the first nucleic acid of SEQ ID
NO 20, or SEQID NO 21. Preferably the

aépﬁ; Ngjé:ﬁgc;flkélam@k ) msyé@ggﬁgﬁ?mrmsaﬁ]p g. plpearféu BeCrnards, R., Nat.
| |
PR SRt By b Bt L ohab Uk g, o (2005

Sb% InTbge FINAI P@ diipmiedid tedcie mrsdiipdon,dt ishess@rtiab emhave a Pol 111
venti.on is nuc, Cl Ct nst

UG duhoblh IR RRBHP Y RTHTR AT T of the

atraescn@legi diNAdfor dppmopriase Patproeessing of ethe f preegreora RiNAnproduct

pgm% bRED. '&'ﬁ?lea\{' REEIMbIOLHE BRAN @@03)P45<7f@“7§ib| y the
pol ypept

de is ccl, 6-fucosyltransferase.

transfection of eIIs Wi th n RNAI conpou d resul
gﬁF KN4y ngpauviae@gdmge% fheginvention BRRiE B‘Y aﬂqﬁ}i\m with a

Ofxaftrism cofafdrampionsidg sBRNApAPLH deiva nm,clcxrampdlmﬂt $uchaf molecule

| 850 G ey PROshaY ks £ RbI U oIRGBy Ehscription

mnoen medﬂbaa&IUﬁ prfonfqtcmm@@ﬂ)t staf_t@%tbfa GhEhd gem| ofghe n‘méecule is
E[IE ‘?39 M{erdgre%it sehMB&e? flese BfiEe nzWPl b ty @? gféfcl:rabl 19 to 23

e cel prlor e I ntroductio trans tion
tnec ﬂ%ieéue araﬁth Bfe terpllyRtape Buygpedinepeaty prquepegsee icpmpletely

desin ré%eﬁlmmté BEcheBEESEd 8h fé)@ﬁlsaeﬂélﬁyle Mamdlrs/bnd without any
cons tutln can be eith

t FYRLR fhearﬁ)%w the llggatﬁatrg}egt EQPRFNCES 1staﬁéarm7 nucleic acid
pemmiﬁmg a polypeptideath2o Icath]lykesmnozwnsgtycbm&e Home ﬁdkr,nathﬁ; between

7SK

c()ie()ﬁ%; grrlrgtipearrgme PHli(ei(cf_i\I ac%ty@#ydosm g’gfﬁ% ﬁécf Eﬁ%glne liked
NQI aceRég.lucc(Sanmeer” ger(cg@so:a)n Nwm@ua@mu@e theg | is FN glgtoadlcally
al)oun&\IVﬁll 1?3' 12 gtg‘ghgl? 16%1%e m%ro%er( 2PER) gaBhrdd ):arbbﬂyl%ﬁﬁ &buf of an

transcri I on IS essent
hasp@raagmfopqu acigdy heaetyr sas%me@n%fanwww%ﬂse%wam} in a

apdilpdptide it rbfeh. 3" end of the transcribed RNA for
p Y
appropr| ate 3 proceSS| ng of the precursor RNA product

( S0 ablone At Bapsads S asndh e St shan g 1§ Drbcleotides

| preferablyrof Uso Priefarosidey Fan ti\opi iths anpratanpite avoid any inverted
C? e eg&s 1'n 81‘defJl t5 < ntAﬁ;le %ol@gﬁlk Vfﬁorgl\@dmg itself into an

oun st ar
n aléqrre@tte.se@ndarw stricgire ﬂdlt lsrrmt§apaévlmfeactlag aveshiRdtA malegule.
transcription fromthe H and U6 pronoter usually
Sh@iths30hd fa)f@hc.GshRWR ﬁ{epénn@%i be iaa JRHRGE| By ta%e QJ)lﬂ%sé 6f a Pol 111

inverted rep ea [}%ﬁei re .each h 1 of

oPEBHED € DYHETE A DR AdLESidher diaen DpRERERYY gignal o

t ReBBI ipnvbtees] Whier aéxpsaspde Mithin ar eell; ahpdeeh#lpin constructs are
rapidly processed into active double stranded molecules capable of mediating gene

silencing (Dykxhoorn, D., et al., Nat. Rev. Mol. Cell Biol. 4 (2003) 457-467).

A variety of proteins with a1,6-fucosyltransferase activity and genes encoding these

from different organisms have been identified.
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conpl ementary to each other and can form a doubl e
stranded hybrid w thout any internal m snatches. One

w@booshersinvert ed repeat sequences is a part of PEI/EP2007/011158

nucl ei ¢ acid encodi ng a pol ypeptide that catal yzes an

al , 6-glycosidic bond fornatiop between fucose and an
aspar agi ne-1i nked N-acetyl gl ucosam ne. The term

"asparagi ne-1i ked N-acetyl gl ucosam ne" denotes an

N gaBleV: Oate RS AN R, 6 Fados)itrabsfeta¥e agivilyaaldlevic BaHE denéls #rom
its 1-position to the nj, rogen of, the gamma car boxyl

ami d group of an aspardh FENLORBABISAi d, wher eby sai d
asparagine.anina acid s _cantal i i

alnod in o polyvocotide oo
protein. Thed/®igenal | oop of skhgpmbecul e i sj@g@ ngl e
st ramdfhm-ngcﬁ—rmms—m'eﬁa?mgy—th' '

to 9 nucBesofdudes. For this | oop, Qlt i s i nport &Mt aao

avoi d any, J yerd edahePsAl sequencgs in order gy,
prev f i"ﬁfulding Hsetf—nto—an

al t er natdoswesapdas y structure thdt3 i s not capabh? & of
acting ag,a,3NRMA ol ecule. At thg 3" end of thes ShRNA,
t her e—ray—be—atr—overhane —ease—of—use—of—a+Fo

pr onot erPan theglodweshang may be 2 t@ 4 U resi duésgsae to

the terngnator stangl, of Pol 111 pronoters. Ven, .

expr ,
rapi dl y Dicoomsetieoh disdoddeaot i ve douBl e st randed603 aa

nmol ecul e§ !Fu%pgfflllse of medi ating g%e si | enci ngs7§ a2
(wkx 1 b | L) . . . .
(2003) A4Gahidfanjiliads variety of prdi%eins wwth 575aa

al ,6-fucosyltransferase activity d genes eng%j;lang
these—L%ﬂ%g&mH%a@g—been————' i

identififagsdiaifd e 1: Proteins withil 575 aa
[tra ferfase activity d encodi

Bos Taur@Scdulls prifeuaa Drbsophi | a 18el anogasueés GRS

aa Hono sapiens 03 5/5 aa Mius scul.u 575 a

trogl odytes 05 575 aa Caenor hag‘gﬁ—t%r%mélaglgi%nnst_ﬁgagggﬂga

Di ctyostel i um di scoi deum 07 603 aa Gal |l us gal lus 08

5 The anveDadi repfatsequeacessofom BRI zanpeundd —nseme greardinggto the

S{mvefilon can comprise any fraction of the translated nucleic acid encoded by the

genes corresponding to the proteins of Table 1. In one embodiment the part of a
nucleic acid encoding a polypeptide is a part of a nucleic acid selected from the
group of nucleic acids comprising the nucleic acid sequences corresponding to the
amino acid sequences of SEQ ID NO: 01 to SEQ ID NO: 11 and the nucleic acid
sequences SEQ ID NO: 12 and 13.

The first nucleic acid in one embodiment comprises as the part of a nucleic acid a

nucleic acid selected from the group of nucleic acids comprising the following

sequences:
CCAGAAGGCCCTATTGATC (SEQID NO: 14)
GCCAGAAGGCCCTATTGATC (SEQID NO: 15)

GATCAATAGGGCCTTCTGGTA (SEQ ID NO: 16),
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Sus scrofa 1 1 575 aa Macaca nulatta 12 830 nt/ 277 aa
Cricetulus griseus 13 2008 nt/ 669 aa aa=am no aci ds;

WOIeesa0TIS¢Dt | des The inverted repeat sequences BET/EP2007/011158

RNAi conpound (= stem) according to the invention can
conprise any fraction of the {4fanslated nucleic acid
encoded by the genes corresponding to the proteins of
Table 1. In one enbodi ment the part of a nucleic acid

ene o st RRNY PEB L AR risss atRasEQID NmuK, 8k SEECID NO: 15, or
selected fromthe group of nucleic acids conprising

t REQALNEY L6-aci d sequences corresponding to the am no

acid sequences of SEQIDNO 0 1 to SEQID NO 11 and

t Naicleitcd cidsaicesridthgte PEENH 2 NCEE@ td 6 hke dehDteaing sfedn offlnghRNA. It
first nucleic acid i dj [4:S . .
phrEho SGiRis el icta (BP0 Bt TRA AR hy ARERLICE ARl Pnuclec
t haddf SER 16T NedHhel B cadibds reskispon of Hig engemptt p@initi@f proteins

SW&&&%@-%CO Ry QTJS%F% rishd\edid Bt nucleic acid and

. 1 .
AT ROBECE T eRESTA © ng ‘g@%wb?lome?f, i2, Beterqlegaus r pelypeptide
n Hx?ﬂrfsisséd ac E%h@f@l@@ﬂ’{)gj‘ﬂrﬁlﬁfel ah@el dohi¥2d. 14 ,one@rentbicQirhéht the
A or A . .NUCI el .acl C rglin t

S RcleRs 2 et ratiriffs oo el G reRe e Bhitiearpup of
hascleiowadds goihpirisglgy SBQefDf dithd14 hed Wbt fin sarfathet embodiment
hasclaovacds Tlgy: nd : .

145bgl 3l PSR, 8,00 S-aRL A B EEQH RO, or sk

ofD¥Qtkins with al, 6-fucosyltransferase activity in
cells conprising said first nucleic acid and

C QRE Q¥ ARdléiY adid' Y Cobhiprisefant iRlifisted SicRid 8hd Wf aAlength of 9

e o oS e SRR e S kg b o 1.

first nucleic acid preferably conprises a nucleic acid
s@TenAGAGAOmM t he group of nucl ei ¢ atSHIIRNPri7si ng
SEQ ID NO 14 and 15. In another enbodi nent conprises

T Ak Ry e Kt
naerefnrpin eae ambadigant spmpristidhe fiest auelgic geiddn eyt liggrtion a
9 nhEgicAuRIof SBQEENaR1Y, BRbe 16,46t Mfthlic AWELLSEQ @DINI: 17. In a
R%‘?’eﬁtirh ed eSn% 5 1pn%?1t (c)(])cmSEs S It}?e zi\lr(s)t m}cgéic I;E%%%%’ %ﬁ%gi(;nDa nucleic
relaryg P
acid of SEQ ID NO: 14, 15, or 16, directly followed by a nucleic acid of SEQ ID NO:
17, directly followed by a nucleic acid complementary to the complete sequence of
SEQ ID NO: 14, 15, or 16. The term “directly followed” as used within this
application denotes that two nucleic acid molecules are fused to each other, i.e. the
last 3’ terminal nucleotide of the first nucleic acid is directly and covalently linked
to the first 5’ terminal nucleotide of the second nucleic acid. The complementary
sequence is chosen in a way that it is complementary to the sequence of the nucleic
acid directly preceding the nucleic acid of SEQ ID NO: 17.

Plasmid-derived shRNAs are used in the current invention. Cell transformants
according to the invention can be obtained with substantially any kind of
transfection method known to a person skilled in the art. For example, the plasmid
DNA may be introduced into the cells by means of electroporation or
microinjection. Alternatively, lipofection reagents such as FuGENE 6 (Roche
Diagnostics GmbH), X-tremeGENE (Roche Diagnostics GmbH), nucleofection
(AMAXA GmbH, Germany), and Lipofectamine™ (Invitrogen Corp.) may be
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A nucleic acid according to SEQ ID NO 17 is denoted
as loop of a shRNA. Therefore in one enbodi nent

W@ 907 Ses the first nucleic acid in 5 to 3" BCTEBWITGM11SS

a nucleic acid of SEQ ID NO 14, 15, or 16, and a
nucleic acid of SEQID NO 17%¢1n a preferred

enbodi nent conprises the first nucleic acid in 5 to
3" direction a nucleic acid of SEQ ID NO 14, 15, or

1@seqdi Stﬂpulﬁérﬁa@llvklw\ﬁﬂe byectyr BN £ &nﬁﬁ‘ls‘i’ngﬁans%ﬂaﬂeglm cassette
17, directly owed by .a nucl ei c acuP cowglemspta )
t soqasléut&w &Pé“ééam?e@dd?ay ntgdiegd ipfo thesce ropriate
Thealt @dctor @klﬁﬁﬁt baged Q)|n| a*m:dlru% lld:ﬁﬁdlrWet Jhadenbliiréses, or adeno-
appli.cati an denates t

o PBor RN P L oI 185 Plovs N A LTI BT 3 13-5314).
nBcdfeabllycthactrbpoﬂaeoﬁ|ané1hpnfstctll<m meas¢d is directly and
covalently linked to the first 5 termnal nucleotide

OFHE{RFO1S g:oqg%nust ,%ézelardgeus g&gp ek LB 8 LD RGHEIRE e or a
is chose n a way t hat lenentary to the

s eglReRtiden pr g Ropultion; of %Nﬁdnakef SYRVEN" j9mgof prlypeptides,
Nt Ao G @kidlt ﬁﬁtuﬁﬁ@ﬁlﬂillh\@gwl‘ﬁ host @ﬂnDNﬁdﬁfollééﬁﬁzs ﬁBtBNﬂégous to

t t f
b Guririly Dol SaY Ebeish DR BBvesh Flam, i R qe Eel™Beties Gie.
s aivddganousaDNA ) anyorkg ascthef hast 2164 ésodoinayin et with choorlpysn DINA (i.e.
gﬁﬁoegrmg&bgf\?/yt ?%)él ahl}fe, H bN/E Gho @fﬂﬁgrgoﬁtalﬁlﬁg ap1lp@ﬁ rHO(;t DNA

ucedinto the ce
esmqné percatingn aopolyipeptidenjoperabbn linked e'iOn &t ihgef] yPNA  segment

| Lpapbasihion ﬁx%ﬁ‘gﬁ&t $s LYRfdasd RéCBbEa Ghe(tB@Fd'g%us DNA molecule.
D agho %lcs ene qg%) (Roche Dia tlcs

Hyers A léeé?r@ giOBﬁ DM $qn C@?thsﬁ)?% ngdpgenous structural
Lgeraf epdrabiiy NimkedwitH aniekoggens @@dirﬁober nnypcﬂme@ede ebtoded by a
2'3@;3 ré{g)?{ bx\%{,lé‘loll%c@fﬁ C’%%{eg?[]?m S 8 tg& aBp%ragfyqfc'nﬁ(egn refers
i i rao futgmbsitiono of hwocwi Imd:ry apppcupntsatvehemnathevevnp@nents s0
Sgﬁ»}cﬁg&] [&?ec,?ﬁj PPl I‘{SHI OCI at eéd%[fgrﬁ b ﬁqm in the1r intended

enovi ruses, or adeno VI ruses % O
Prg@EneNgor examaple, a g@motg_@@ d/ onenhanees pze ggqquly inked to a coding

Plg_le u%ﬁ@eb Ilf/lteicesCinr apeb %bhﬁﬁl 8 %ddumé esé kl@ﬁsc@fpﬁoﬁs(ﬁfdthe linked
er ol

us . heter pep
- e SRR o) BoUpE o 368 el it are "operably
pﬁﬁklécﬂtalr@ BorﬁfguBNé\ami)l whetk @Rceseury @0 [ilﬁﬁ Watpronlméncodlng regions
exi st n

P RRb Rt Rion! Mahei el sediendd ahf ar hitkpehyite) illidBous and in
paeatling freme. Hopolyadsnylatiay sitoistogierabhNmked o qumommemee if it is

h Eﬁgtegeit th%mrgs%rggf#bﬁqde g? dRg %9&’1‘6% s@%@nc@ %u'c? r{Hatafsranscrlptlon

eiwgfé e raugh) the codingsgaysnse lrao L‘)\\mpﬁ]ﬁﬁ‘éf‘é\)ﬂaéloééﬁ‘ﬂ%nﬁif rgnking
aiN9kko fshéa\bﬁ SRYIMBINaANGREhDEs &nBRhYRERd dft, QLS aﬁhg PCR

I|n St DNA s gment co risin r ITDt
klm’@ﬁ BUBE &Y HERTo DGOSR FrolTistighesiies. 1 convenient
restrlctlon 51tes do not exist, then synthetic oligonucleotide adaptors or linkers are

used in accord with conventional practice.

The expression “viable” denotes a cell that is capable of propagating, i.e. growing
and surviving, when the cell is cultivated in the presence of Lens culinaris agglutinin
(LCA) and/or a selection agent. Preferably the cell is cultivated in the presence of
LCA. LCA can be added to the cultivation medium at a concentration of from
0.001 mg/ml to 10 mg/ml, preferably of from 0.005 mg/ml to 5 mg/ml, preferably of
from 0.01 mg/ml to 1 mg/ml, preferably of from 0.015 mg/ml to 0.5 mg/ml,
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Conversely, a heterol ogous DNA nol ecul e can conpri se
an endogenous structural gene operably linked with an

Werwgerises pronoter. A pol ypeptide encoded by BCT/EP2007/011158

non- host DNA nol ecule is a "heterol ogous” pol ypepti de.
"Operably linked" refers to a-juxtaposition of two or
nore conponents, wherein the conponents so descri bed
are in arelationship permitting themto function in

t bﬁdférablvtcﬁrﬁdﬁﬂ 0MRNAgMmI tb@.4 mgmlm}e @npérraRioarof It @Hould be

?t gg{f ghei %)rngpg Zletzri)ang?}rW}P r]a gli?ar%%a zll qn(ﬂ érsa%gg“écteg Wlth a nucleic
t add sascopting no othet Inyvehtiork sl r&&quelviee."l‘h@e«wlterhﬂr@t;orb wf LCA is
n?;ﬁ{& \ Sc%ﬁlgtaﬁtyl tIhQ %u%@ﬁ q{(ﬂiﬁ@ ?Fe‘cfergglgtthg gncegprg{lgrp of LCA is

conti guous
t mrfmsmgem ﬁleeqm&twtlng Tliginsneasiwgshn behaeasbmréte@rvylse
| eader/ si gnal sequence and a pol ypepti de, conti guous

a‘FHe tierERAA o REFprists PRIVRIERY bAddt asrhﬁlﬂrﬂaﬁan cell, wherein
erably . |inked t %ﬁ)&l codi ng sequence i is | ocated

a e TRer Be\ﬁﬂ%‘PF‘é%f o¥ing figPScodi ng sequence such that
transey urmslf@nngmﬁﬁﬁdﬁhimmlugﬂnh & heclemdtﬂgomumg}eﬁrst nucleic

into t h& loﬁl 1sg})t | Q¢ qqau%{.lﬁlgla ac cf] enco%mrg ?ﬁ)olyge{)tlde that

accon‘pﬁll S ECO nan nown
, catglyrey P@Raﬂétgimid@gybmdj/formmon i gpaveam facose and an

convegg % 1I{eel§ﬁl{e'd®1a9&yl lufcéémlhé conveni ent
restrjction sites do not, exi st, heln Sélnt het
§U Hy

ol i goRLEHERtingdha raptferted mammaliearcell ea?gesn‘ferpféé%?t&mam

wi t h gevaiihi(DOA), aﬁaactl ce. The expression "viable"

denot es cell that capabl e o ro t|n

o ow Hrriven Pirgnah AR unes e Rt S atpa -

the presence of Lens culinaris agglutinin (LCA) and/ or

alrs ginec embndiagrant thePneiemaliiny celhas ctedrsfactede whithi wanedeic acid

CEk?rBPSmH GSRNGEH Ric L—c% wﬁ%mcﬂﬁhs@ﬁb@cfjg)e? }ﬁcﬁt Blé‘igpin nucleic acid

vat on nmedium at ‘a concentration o
nfgshRqNA)oanﬂmlwgh gPMPppisestaparbpl/a pacleic @ﬁl\d@n@(a@nﬁ@/nﬁlmeatlée that
Myzes b6 d()sﬁgc Béﬁsllnf@rn%lcﬂgﬁégivgérp fu/]cr(r)i@/aﬂﬂ fan as aragme-
P rom rerera
Lekﬁ%oﬁegféﬁg HGPAIDG O ARG SoERUeThCBn s pragHTggan cel
LteAnsfboned dithe micldieadd cbh@rﬁmlgmeﬁttsf addléa aaﬂ whichlis &ranscribed
n&)m%cpr? Halflgllnlnﬁlc e LA f {]sﬁ{ﬁ(}\t }A%ltcomgdsgs i eﬁaart oc\fJa nucleic acid

accor I nventi on
comoding apobnemfdeLttbAI iatalyres faor abf-glycosdic dondi farmhatdon between

CRlchie/aHd M aspa a%ﬁleplﬁﬁzegrﬁqlcytglfgn&o%ﬁﬁ@ NG Y PRudEic & of the

is Increasin cul tivation hi's I ncreasing can
beang leagy 35 teir ggid of Drad eemplemtentasy épthg pomplete nucleic
CAPLFDES a nethod for selecting a mamual i an cel |

mherein t he net hod conprises t he follomﬁng steps a)

ansfectin a nucl ei ¢c.aci,d ...

RoGeh sttt Dscrareerhide dhoinrtnies a Fadcifkasigi bond
oformanonl betwvearti fhcesec adidngn aagpatagpeplinkdd MNratetylglucosamine is
ol,6-fucosyltransferase.

In one embodiment the first nucleic acid comprises a partial nucleic acid of a
complete nucleic acid encoding a polypeptide or protein, whereby the complete
nucleic acid is selected from the group of nucleic acids comprising the nucleic acid
sequences corresponding to the amino acid sequences of SEQ ID NO: 01 to 11 and
the nucleic acid sequences of SEQ ID NO: 12 and 13. In another embodiment the
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catal yzes an al, 6-glycosidic bond fornmati on between
fucose and an asparagi ne-linked N-acetyl gl ucosam ne,

WQ00807S#vati ng the transfected mammal i an cel | PEHEP2987/011158

presence of Lens culinaris agglutinin (LCA), and c)

sel ecting a mammal i an cell vigble under the conditions
of step b). In one enbodinent the mammualian cell is
transfected with a nucleic acid conprising a first

Nyedt GluCleRCAcEH C(Ym%ﬁfés laSndd e $&d s@l€ded Both &i&ogrbu;h af hidElBic acids
nucl ei.c_acid

and whi art of a
n&%@BP&‘n&éli‘eo“ ot éeqé‘eﬁfﬂsﬁgg%éqggqb al yzes an
al , 6-glycosidic bond formati on between fucose and an
aspanaghibedim&adhbimckicyidad vompainesne secbnd anolelveacid encoding a

m?cfchon n&rkar 14 hﬁotﬂméf}&eﬁg{he e n:sgcﬁfé %gpxsf\gv\}]t} t}ﬂrd nucleic

nuc
t acid sueddiegla hdemlggmmpo}yaﬁptpﬁm nucl e| c aC| d (shRNA),
whi ch conprises i) a part of a nucleic acid encoding a

p‘ﬂly Pﬁﬂ%hldﬁv&hﬁ;n RAHRE ¥8RPrided Dmefirod! b€ @éécdin"g ab@lﬁﬂlmahan cell
fornmatjon n fucos and, an ara i ne-1l.
NEXRIESINEY 12U 316535 s e eP§‘d"a A E‘ll% Sc Pty tcl?énpnses the

s&mam}ueg"lgéﬂs‘s as the nucleic acid of i) and
to the,.co nuc In
g‘phg gt?f%d-é ﬁ?m%all]lan @Bl tﬁa 8felc aﬁlf Onggr ﬁ")l)gz es an
, 6- §l ycadirs nuctb@ndcﬁomua tmnsbsbwbem afshovtskaigmu raxeleic acid
aSpar agi nFst lRwegorhEﬁﬁﬁé ¥l ;@rf"gp§q{ﬂ(§fé‘f’c hdd %lncodm§ a_polypeptide

, 6- fucosy ransf e n ‘one_enbodi ment the
nucl ei ¢ athal celabrpsiagas ¢relsesidia bond &rarationdetesp fﬁcose and an

conpl et e Rypatire- medmeaﬁlgngo@nnﬁbypeptl de or
rotelﬂ wher ehy lete nucleic aci,d is selected
e

fromt @F%FSBQSPC tfcalc cgding@ sglsTHAN BARS™t he nucl ei c
aci d #Bquentdednudeic asidendoding & hetetrdogomis polypeptide,

SS UeNGhvatile @Eg ngfﬁ'%gd ix}m{a? ali %elf‘ tﬁehgrteﬁéﬁ%ls O ¢ e Lflinaris

uences o n-an
enbodagémmnﬁbﬂ\b,@tndnucl eic acid conprises a nucleic

agj d §§éc%%%%qn£r¥19mlﬁxh CelDViBIP uRHertHE 'c@h&tlaﬁé §Sstep b) and thereby
conpr i si ng the nucleic_acid sequence D 14

to 16%elgqHingddnynpy i‘rl‘réer%e"?heés‘ﬁ&é éﬁe&‘ﬁ%‘?‘h‘f PO Pﬁ‘gos a
second nuclelc acid encoding a selection marker. In
anot he ment the nucl ei,¢. .aci.d, co i ses,\adhird
ety IBY Sreueb i oe” ne ERGHBGHLEAR] BRETHGuteP 5B o) and
cbeﬁoemteph);entl on further conprises a nmethod for

I Lj.
;gl ;‘géi tnlg églltlm\;};m? sﬁlar}{%gkelrcrtegtﬁﬁggﬁg‘ga%§ h%spg Ci oéhgg[ﬂ'gs%nce of a
f ol | owi ngselection agent,

a2) selecting a transfected mammalian cell viable under the conditions of

step al),
whereby the transfected mammalian cell selected in step a2) is further cultivated in
step b) in the presence of LCA. The selection agent used in step al) corresponds to

the selection marker encoded by the second nucleic acid.

The cultivation of the transfected cells is performed under conditions suitable for
the growth of the transfected cell in the absence of LCA and/or a selection agent.
These conditions are determined therefore in the absence of LCA or a selection
agent, i.e. by cultivating the cells without a selection agent or LCA added to the
culture medium. These conditions can easily be determined by a person skilled in

the art if not already known by said person.
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a) transfecting a manmmalian cell with a nucleic acid
conprising i) a first nucleic acid that is transcribed

W@ 2008/0813¢¥ t hai rpi n nucleic acid (shRNA) conprPGI/EBR047/011158

part of a nucleic acid encoding a pol ypeptide that
catal yzes an al, 6-gl ycosidic fond formati on bet ween
fucose and an asparagi ne-1inked N-acetyl gl ucosam ne,
ii) a second nucleic acid encoding a selection marker,

| ipldferdblythe Qirﬁ%d?él@ a84iid C&H?ﬁgédnﬁl #h BEIredsRInoaRste, Preferably
polgpe ptide, b) cultivatin he transfected nm

c &ifl secandl rclsicasiehis compriswhia 0 KPFRaHIPR cegﬁrm%’rwly said third

( hGARic adidds EmpatedGhiaf @xpresiiciEisiettd. cel | vi abl e under
the conditions of step b) and thereby selectlng a

het tid
orpuBR s RPhEE" QR LESES B B BHHICT, o
ah) andirgZucki¢aid Qtaeps tae)nsamledkiefamhertshaelwnb)IuleIIC)aad (shRNA)
cul ti ¥@I‘hgﬂﬁn§ %' pgjar{ B@f]%tl@lgcea%mmﬁidgaﬁpagﬁ%t%lthat’ &talyzes an

t he presence ecti on agent ctin
tr ansﬂééteﬂcqwmncafpreerlpn Pegtsea f\mﬁe Ang ga aéE%éEl{‘? -$nked N-

of stegtd ﬁmoﬂﬁﬁﬁgby the transfected manmal i an cel
E ected |§ gp a%{ Sd furt cultivated in step b )
TR ¢ ne sread anelelsrid e dinga seerish Pefhgent used I n
step althird ancleispadeaceding hbetsadlegius polypaptids. encoded
by the second nucleic acid. The cultivation of the
transfected cells is perfornmed under conditions
sl oaplembodimeniethg sl puddic prid whighds renwaibed|t¢ aj shofthlairpin

2§E9F§t€|eag§fs cgﬁg\'lﬁg%%cléc %@ihes‘étebﬁéﬂ AR the I(hﬁﬁ@f nuclelc acids of
refore in
LEBQIP HOs dtdey ﬂ%ﬁregeﬁfy the Eést nygletcctd 193? ﬁﬁ@ﬁﬂ@ % or seQ
ceﬂ)lwovmt haut fuathseérabbdlmnagemet@blogé‘&s ptd;zllmptﬂae ig fekected from
Iture medi 85 condlf can

d Cer AR ®a 8 Alebe LP'082US: | PPIVR Hgst hCé)n%Rr{su}/gr hrgfnunoglobullns,
aimemahpgllobohm ﬁkagrrsatsdupmlusogiob’ulef eorghbgates. e ahothst embodiment

1#121‘19 atﬁé q‘ir§t P d& %dfuktlﬂelaﬂuaép @ﬁls\"vﬂi'&h(‘@%éﬁbfeﬁqentary to

Sal second nucleic acrd is COWPI‘I sed’ I .n an

sy @sap etﬁ rogeleicetdid of PEQrIEY HOY y4skh @1 dRi Indthiuembediment is the
a@b&h 1e§1e91@ﬂp huglert akid tﬁﬂdﬁg I%ﬁﬁ)%t Qﬂnﬁﬁ&t@ﬁ% €he nhit®eic acid of SEQ

cuy L [0V oRe! hiner comeiaes B el el el 1 o
t Gmbodfm@efrit Haalth@ icomplepteditary anictid iRy saneerigsh ag tlee nucleic
g%gﬁOfgghdﬁwconuﬂgﬁ&lm%nCOdlng a pol ypeptide that
The cultivation in the presence of LCA according to the method of the invention
can be performed in different ways. In one embodiment the cells are cultivated after
the transfection in the absence of LCA until a predetermined cell density is obtained
and thereafter the cells are cultivated in the presence of LCA. In one embodiment
the cells are cultivated after the transfection in the absence of LCA until the cell
density has increased by a predetermined factor and thereafter the cells are
cultivated in the presence of LCA. Preferably the cell density has increased to 2
times, to 5 times, or to 10 times the cell density at the beginning of the cultivation.
In an other embodiment the transfected cells are cultivated after transfection and
prior to the cultivation in the presence of LCA in the presence of a selection agent
different from LCA, e.g. an antibiotic, if the transfected nucleic acid also comprises
a selection marker as second nucleic acid. Preferably said selection marker is the

neomycin selection marker. Neomycin is added to the cultivation medium at a
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al , 6-gl ycosidic bond formati on between fucose and an
aspar agi ne-1i nked Nacetyl glucosam ne, b) a second

WowB@TB4aci d encodi ng a sel ection marker, c) BCT/EP20d7/011158

nucl ei ¢ acid encodi ng a heterol ogous pol ypeptide. In
one enbodi ment the first nuclgjc acid which is
transcri bed to a short hairpin nucleic acid conprises
a nucleic acid selected fromthe group of nucleic

ﬁ@%{?&p&ﬁticﬁ?@f I8 nNGo mll %)5 i\ll(%é@g /Rﬂ?f)ﬁsﬁf@bllb% dl\fg?orﬁif(ﬁ)} pg/ml to
ucleic acid i.g o or . In
as%vs/ﬁérpr@??aﬂﬁvr Préf’if’mt Helmk Oagtt%@ﬁgawﬁéﬁﬂwégn?rg the cells
s etectul ipdtdd foba tchleailg rtgnl@ ieffohettens Idaylgso &&l Pl ;%mmyt,i pleferably for
C LSl ng.l nogl o Ins, | opuldn 1r Nt s

R s grEnin TR FeeRn fodliel el OB RePRY pPa T BN se. for 3
c oPd dawsfot eo 21 dsyts, puebdrahly faxdi td 14 days; ithtdre presehed of LCA.
acid which is conplenentary to the conpl ete nucleic

aghtg ﬁgreéﬁ deon ek st hftcleitAcidal gﬂe@eraﬂl? nhddite £BPL BB promoter,

[ cOo ementary nucleic acid binding wthout a
npEsferably the,Uppeomatei ¢ acid of SEQ ID NO 14, 15, or

16 which is conprised in the first nucleic acid. In

t I SoremeadodBidnthds hivenmelign esint atrynsfdceddeiwdthaai dutlbie acid
sane |l.en

th as the.nucleic acid tq which it |
cS%PE%gtaawae’fh%a@lﬁntc?éllg iaoIrl?etleﬁ(ﬁ?%oeusp}i?oelgéeﬁgséie'o%r hEr(?fkore the
acewenti imyentport Herthet bardpuosest hendthoddoi otletimg Henammalian cell
p d i fif t aln . di h
L
abelypertidst hasca redicer degsrecabiiegoss merflibeationg avhereiy thg method

o%@bﬂgéjtﬁ@g,ubtm{ges@égser the cells are cultivated in
the presence of LCA. In one enbodinment the cells are

cuitivatefd after the .trarlf tion in the absence of

Leh uffanTicsting agnpmling fell Wi e nolelqd e rRriins

pr edet)er mnnddicfaaict that anchnsdriredad tasshottiainpét hecleicacid (shRNA)
cultivated jn.t. re e . Rr r

density hg%mpﬂ%f?gaés)epﬁf%?f S{urcregA aflg E&%ldﬁgsxé Epﬁf)‘gﬁ‘fiﬁ that
times thecatelyrescimgili§rglcosidie Uoadi foninadombetwren fucose and an

cul tivati Qibarégﬁhéaﬁ‘n@dh@fac RAbSBAhet he transfected
cells are culfivated after’ {ransfection ang prior to
f

the ciilti 9&uFlsis acid angedine adsire@logusiRoReRti€he presence

ob) a setiestingotheagaitecttdf themaiiliah rcelnid €4 pr@sdhce @fi Lens culinaris
anti bi oti ransfected nucleic acid al so

i C,. | et
conpr f ‘étl'gn§LPé2‘ta‘ingn mar ker as second nucl ei ¢ aci d.
Peef esdditing sanamseliac téllonablankder the carditiorsafistprb).
sel ection marker. Neonycin is added to the cultivation

' t i,on / :
RIS RGOS pOUhARD P T b, ox an
pramengBiopubn fragaienpoor ag/immunogbbulingronugate Adsne preferably is

eghadupeRtacidst see) IFNa: @0 evkEQUBtRG: pr a certain
time, i.e. for 3 to 28 days, for 4 to 2 1 days,

L LBl S’ oD, B FRRRSE, B, o
modification” and grammatical equivalents thereof denote a heterologous
polypeptide, which is expressed in a mammalian host cell transfected with a nucleic
acid comprising the first and third nucleic acid according to the invention, and
whose fucosylation at the 6-position of an asparagine-linked N-acetylglucosamine
is reduced compared to a polypeptide expressed in a mammalian host cell
transfected with a nucleic acid comprising the third nucleic acid but not the first

nucleic acid according to the invention. Preferably, the ratio of non-fucosylated
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to 28 days, for 4 to 2 1 days, preferably for 7 to 14
days, in the presence of LCA The expression of the

WO o715k ei ¢ acid is preferably nedi ated by BCPBP20DT/011158

pronoter, preferably the U6 pronoter. In one

enbodi ment the mammalian cell,jis transfected with a
nucl ei ¢ acid conprising a nuc %elc acid encodi ng a

het er ol ogous pol ypepti de. Therefore the current

[ f 189 ,
s A B Bt i 1 o les
weEr&ih the expressed heterol ogous pol ypepti de has a
reduced degree of fucose nodification, wherein the

ed & @ﬁ%f&@é&étﬁb@ﬁﬁehétﬁe@hltﬂfﬂhﬂg ofthe p&naf)ecthd aelsik petfongediin the

%gsrgrlfclga% e nt conc t%t?on%lo bﬁgA L?;%”T? aﬁ{l&ﬁ 6)the cultrvatlon

r anscri
nuedain aaarcon(ethNA)i of drqom 0103 gng/npiatptl(bﬁg/anln chlf@ably of from
a@ 865 Fr&gﬁﬁht@g ?&5151? of H&ﬂ{ O @?trﬁé/}fﬂ &5 191 /@nl preferably of
osid orrra i on_bet ween fucose

aéqgm Bl hang/mh tad. Mére{ yrgfeisbbisefnirom, 0-93 ek &%Pé‘r @g/ml. In

aghé eﬁﬂ)%@ﬁh&ﬁ ﬁe@ﬁa@bﬁ@@gﬁrﬂé%y@ﬁﬂﬂi dQ:onbt)ant concentration of
fected, mapmali an.cel |

pﬁl ti mt 'f%rghc%_rgq%g&@gﬂnﬁta S §UBB’§P%R ?Sn[?eﬁfo(rglé/d_“)ln ?}éenge% ning, for a

S ed¢redii itinge, awittaartalvi ADA wehtentiatibh eofinatar0.0emgdmblka Odnmg/ml
of/&ft%}xsﬁdp )the Fg%% IQBL)X i$ qh&e&@& et[)oel (ﬁgr orpc%#'%gﬁ&g Io‘?[efrom 0.2

in, or an I mmunog ragment
omgéml tm%mgjmétfgwﬁermpwm e. A so pr ef erably is
said nucleic acid of SEQID NGO 20 or SEQ ID NO 21.

THEe §&r8se BEHR ArREPFHIAOLYIBL QElb&ﬁ)rha")géhﬂ Barfbé s&uﬁqﬂlshed by a
degree of fucose nodificat.ion' B? t| ca

APV SRSt 8 GPNHBHIRANG S BF 156‘1%8&%‘@86 and
Wb stkhuosis &M&Ea&;ﬁsﬁdi dtepvaisdTRITieakd Bl’pdi’lfaﬁfned&hé concentration can be

t ransf.ec clei.g acid I .
afg’ htrorté ﬁ‘ﬂ\,\q e téé{ na%’@’c?? o At Lﬁttllge F% en% I gt?éhgr na
v\fay\sstepﬁs,r crgsyltaﬁwmpsaln taseoba p@lstmuoan indreasn the concentration may

agg ?’Il?eg f?)%arll)g %%]%?newh ﬁ)?gyl(lgnlg)ﬁ‘t %gg@@ tHeSﬁr{a?g&lﬁ%gtratlon

are ypept |narramm|an

host cel | transf ect ed with a nucleic acid conp N
F PoneFmhoNTRBAt et BAKIE g elected rarh i gToBP o1 aBHgic acids

age QEQIIDgNloo 20 Rad 2nyedhaosithdrthé RuAEL Yicidtsdgudnt o6 SBQ ID NO:

naber Shogtrie soRspaistrad TR B NP | ess. . g, 0. 12

In a preferred enbodi nent the cultivating of the

t Selagtfomcwishl acretdmbimapdy exprewed icell surace marker can also be used for
the isolation of transfectants either alone or in combination with the method of the
current invention. It may be used any kind of gene whose expression product is
located on the cell surface as a marker for enrichment and selection of transfectants
expressing a high level of a shRNA compound. I-NGFR, a truncated form of the
low-affinity nerve growth factor receptor, and thus inactive for signal transduction,
is expressed on the cell surface and has proven to be a highly useful marker for cell
biological analysis (Philipps, K., et al., Nat. Med. 2 (1996) 1154-1156 and Machl,
AW, et al., Cytometry 29 (1997) 371-374).

The mammalian cell used in the method of the invention is preferably selected from
the group comprising hybridoma cells and rodent cells. Also preferably said rodent

cell is selected from the group consisting of hamster, mouse, and rat cells.
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presence of different concentrations of LCA LCAis
added to the cultivation nediumat a concentration of

WO 20501 ng/mM to 10 ng/ m, preferably of fPGHER200UGI1158

ng/m to 5 ng/m, preferably of from0.01 ng/m to 1
mg/m, preferably of fromO.0k5 nmy/mM to 0.5 ng/m,
preferably of fromO0.02 ng/m to 0.4 ng/mM . In one
enbodi ment the cultivation is perforned with a

C TR tfBNbwhRNeRR plés, |S@djhe@1fce uﬁﬁn |aﬁhdaﬁ% et ha@é pemaiaeu rtendid the

th | t t

cardsraningot e pesER B TR MU sPRE b fosghforth in the
Oapfkhded/ ¢thiniso 1@. 5 omderktoodf that \Amndﬂichﬂlmscomelm maddeomn the
L . .

k‘éfolrﬁe&txr%?ge“? or‘il?yv?ﬁhoh?&%pa?t?r%ﬁ&rtﬂé pQHt ot *%g%g?éase

of the concentration of the selection agent can be
aBeserintioprefaheligurest epwi se i ncrease, by a continuous

| REfug@se, or Mn@ta@amcaﬁ%mfof stepw se and

por 1 or ol hoPRUREE1-HSPsh TapoRe-PANATA TP the fi nal

coipuea r at i onAanbtaesd veatarwhdp ¢fl e steps, e.g. 5 to 10
steps, or in t Q e case
of a conti nuoggﬁﬁnﬁgrr%elgs%nteﬁea%tlbwéﬁkl rﬁa Ion H%LH

r Eigoeel3 | i near Apnowsgbyestorinadd §f, or asynpt ot i caI ly to

the final con §Mc@1tz'10 C?n'e@ mepﬁnmmAQWSthe first

nucleic acid is selected fromth roug of nucleic
abigyse bt SEQ Conggntragignpfgh 621““'%0‘1@ in gelksupernasgntiegpressed from
nucl ei ¢ aci d gffeuet gﬂasﬂfld§m kdledNd w2, nediyiclicanli6er €CA after

aci d sequence of OeP EIO . Selection with a
r econbi nantlyseé’% FT‘O%urface mar ker can al so

be used for t heoisbEcaon aitha00 pganlsicontyaint or ent veek
al one or in cophing %Eéu%‘ﬁ Mtﬁ%@hﬁﬁg@tmﬁene Vé:%'egl&rfoﬂg&red by

invention. It may beé use
expr essi on pr@ﬂmuonuvgth@)éméml&mmévqg || surface as a

mar ker for enNeSJLQ‘E(‘t s&&ﬁoﬁedveﬁ‘uo@n grinltﬁaﬂﬁ;&&tfamt&o weeks
expressing a of a Qun

veI
truncated for Eﬁ 'g’fwefi é(SFISW‘H‘f‘f"iﬂhptS)fnﬁé‘“r &’6\%95“1"81& or
receptor, andahtitstady-eedri p&leflaerrzsu gbado_t hﬁﬁlﬁk&ﬂuclmNAFuTs

'S expressed on, .t ace and has proven to be
a_hi ghly usef ﬁ?tﬂ?ﬁg'ksg#ﬁ?r Yecgo& | biol ogical analysis

(Philipps, K. pSidnced2.1_Udako_ Mﬂodﬁ_shRM&E}lT&lﬁdﬁfdﬂSG

and Machl, A C"i“?tl %klt bo&{' S N)é a%%&{%vg’c?&r :I)\?e%)LCA 3:

The manmal i an ised e et Inventi
i s preferabl yasihasytsufférressiarhe b]ﬁ@»up fbonmmtlbpﬁ)g-stuffer Vector,

hybri doma cel hgoARth; 508 ody &b ffer-vAL DS, 1T erably sai d
rodent cell is selected frqmthe grouF consi sti ng of

hamst er, mous&;AdfdmmEnqglaqudinraacentiatigiiiin ys é‘?(lan'pl es,
sepuense | i st FAgSanalyéis gfires are provided to aid the

under st andi n t invent h
of which is ggf&}%(stq%@%éﬁ %P? expressing Iagndntltbogy but hot transfected

with pSilencer2.1_Ué6neo_l-NGFR_shRNAFuT8;

b) CHO DG44 cells expressing an antibody, additionally stably
transfected with pSilencer2.1_Ué6neo_l-NGFR_shRNAFuT8 and
selected by neomycin;

c) CHO DG44 cells expressing an antibody, additionally stably
transfected with  pSilencer2.1_U6neo_l-NGFR_shRNAFuTS8,
selected by neomycin and subsequently by Lens culinaris
agglutinin (LCA).



10

15

20

25

30

appended clainms. It is understood that nodifications
can be nmade in the procedures set forth w thout

waelepantismy fromthe spirit of the invention. PCI/EP2007/011158

Description of the Figures Figure 1 Annotated vector
map of pSilencer2.1_U6neo_antysbody shRNAFUT8 Figure 2
Annot at ed vector map of

pSi |l encer2.1 Uéneo_anti body shRNAFuT8 stuffer Figure 3

AF[%Q&@@ ed vectRerlfBBf Fhgure 5a to 5¢; solid line Figure 5a), dashed line
pSilencer2.1 U6neo_l.- FuTl8, Figure 4

[ R, sh
Concent r at i on §Hr§ P> Fdﬁﬁ’aﬁ/ IBWe&)1  super nat ant
ekjgueszed froMads fspattamh ipHiastinglamandtssef entilbeywwith different
neonyci n and/ @r. LCA. aft ar ven focul tivation.
Neo: sel ecti oﬁlcﬁsﬁ?ﬁlo%éaﬁtﬁﬁﬁﬁoﬁllég%%?% ‘or one week
LEigure®| ect i ofcheimaticop@sentation of Carbobydrateo stmeesikees attached to
fol | oned by sglenfyi GnaWM*BR ff-an a{m{b%y L0 QRE 4IRS MS-analysis
Neo/ LCA: selection with 40&)g ng/ m _ neonycin for two
weeks fol | onetCls)Aser BeacewiglygossmimesMag mmapegses or one
week ant i bodyGaveghlaétose, Fuc = fucose, NeuAc = N-acetyl neuraminic acid)
pSil encer2.1_U6neo_ant i body_ shRNAFuT8
anti body-stuffer-vector:
pBkdmpleer 2. 1 _Ubneo_anti body shRNAFUT8 stuffer X-Axis:
1: antibody- vector, Neo; 2: antibody- vector,

1 30 agt = 5 t -

l\lﬁﬁjirgggyl_ <t uf ?gét_gggé?gl?gfkgfgein\f%’ lo_g):6n|é€93nti%ody_shRNAFuT8
aRxamplgy- st uf Vestoyelenimg of LCA Y- Axi s: i munogl obul i n

concentrati |0lnpSilbnﬂ&bDﬂ_llﬁir@él_ra@xtiﬁo&ys_@ﬁlﬂ%@hYSi_ﬁuﬁér a)

ce expr.essi ng an anti y but
CPEFE od W EHIOpSPPEMALPoTert B e AIRE B AGAARATS
bExdshileBGA4 cBtleaionxpdeisslation afsiagit 30 y)Gaddbhésomiah rsduced
stably transf |
pSi | encer 2. 1_%8%%%‘_3\%%&% ShRNAFUT8 and sel ected by
nBwmpled; c) Sotosand splationxqfrerglé KG1QrDGAt ichuy containing
addi tional ly gf@Rkdors: pSilencer2.1_U6neo_I-NGFR_ShRNAFuT8 and an

expression vector of an antibody

Example 6 Selection and isolation of single CHO DG44 clones containing
one vector pSilencer2.1_Ué6neo_antibody_shRNAFuT8 or
pSilencer2.1_U6neo_antibody_shRNAFuT8_stuffer

Example 7 One selection method

Example 8 Purification of an antibody from culture supernatant of CHO

cells expressing FuT8-shRNA and an antibody

Example 9 FACS-analysis of the cells obtained in Example 6

Example 10 RNA isolation and cDNA synthesis and quantitative RT-PCR

Example 11 Stability of silencing effect and stability of immunoglobulin
expression

Example 12 Mass spectrometry analysis of antibody glycostructure

Example 1

Vector cloning of pSilencer2.1_Ué6neo_antibody_shRNAFuT8

At position 184 of the pSilencer2.1_U6neo vector (Ambion Inc., cat. no. 5764) an

Xhol site was introduced by site directed mutagenesis. In order to generate a



10

15

20

25

30

transfected with P Silencer2.1 U6neo | - NGFR shRNAFuUTS,
sel ected by neonycin and subsequently by Lens

weeosnzises aggl utinin (LCA). Figure 6 Overl ay OPCHERRODB011158

5a to 5c; solid line Figure 5a), dashed line Figure
Sb), shaded line Figure 5c)._J4dgure 7 Mass spectrum
i ndi cating anounts of antibody with different
fucosylation i solated fromLCA-clone 9. Figure 8

th@nﬁkédrccomﬁﬁﬁitga?tmnam ag@w Qfry, oth@tfflog\tlf&gl Qflg’drgl%}jeotldgs were
ac or n anti body as deduce

F R aa«dﬁ}sygqﬂ e(@em@s REo ﬁm@? YrigiR dtsne, Man =
mannose, gal act ose, Fuc fucose, hbuAc =
NPa@hhkh-ﬂguranlnlc aci d) Exanples Exanple 1 V@ctor

O oB R CERER - dabp R LA BB P TIBMEY T

pSlIencerZ 1 U6neo_anti body shRNAFuT8 stuffer Exanple

31»}{%512& slnom g of
pSi I'encer 2. eo | - NGFR shRNAFUT8 Exa

sé\lcé%ﬂ%ﬁc&%?%%ﬁﬁ%ﬁ%m&q?g@% (! e&?)ones wi th

reduced FuT8 expreSS|on Exanple 5 Sel ection and
ol ati on, of sin ones_caontai nin

t wo )
t &Pl ?eﬁ&‘g QBics %6 r‘?é%?“l‘zeﬁefﬁé PLAHRAR PRS0 g Cfeding an
exrpnﬁmsgkmbuhmcbumhngﬂto gine humahb dosulifX#wepgrewth Set@ctecgtor 1 was

SRR A0y ) AP SN G011 B0 R
pW@éﬁ@@lﬂQS@5b6 AB o OadAr| b@dgergmﬂm@@@uﬁhENAEx&wmfellowmg

ﬁgﬁuﬁﬁbﬁgggﬁafgﬁgggglExanple 8 Purification of an
antTbody from culture supernatant of CHO cells

eXPIHEa$ANep FUTB- ShRNA and an anti body Exanple 9

FACS- anal SIS of the cells obtained in
EW%@%WG@@%TW %KEW%%I@W&GGGCGTTCT

QWAT??TT"?GB C@E@(gypj(ja 20 Stability of silencing

fect and stability of imunogl obulin expression
Exanple 12 Mass spectronetry anal ysis of anti body
gF$dddNA4hotur e

AGCTTTTCCAAAAAATACCAGAAGGCCCTATTGATCTCTCTTGAAGATCAAT
AGGGCCTTCTGGCG (SEQID NO: 21)

The annealed FuT8 shRNA was ligated into the corresponding vector fragment
(BamHI/HindIII digested). The completed vector was called
pSilencer2.1_Ué6neo_antibody_shRNAFuT8. An annotated vector map is shown in
Figure 1.

Example 2
Vector cloning of pSilencer2.1_Ué6neo_antibody_shRNAFuT8_stuffer

The expression cassettes of the neomycin resistance gene and the expression cassette
encoding the antibody in pSilencer2.1_U6neo_antibody_shRNAFuT8 are
orientated in different directions. A stuffer sequence was introduced between the
promoters of these expression cassettes via the Xhol restriction site. An annotated
vector map of the vector pSilencer2.1_U6neo_antibody_shRNAFuT8_stuffer is

shown in Figure 2.
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Exanpl e 1 Vector cloning of
pSi | encer2.1 _U6bneo_anti body shRNAFUT8 At position 184

WQR00BAE5HSI | encer 2. 1_U6neo vector (Ambi on | nc. PCEHEP2007/011158

no. 5764) an Xhol site was introduced by site directed
mut agenesis. In order to genejate apolylinker
containing an Ascl and an Fsel site, the follow ng

ol i gonucl eoti des were anneal ed and |i gated between the

RRAhblersd! || restriction S|tes Pol yl i nker _t op
ﬁg‘gﬁ“ - )
PyIEGor A1e8tn tﬁr € FECCOGECE (SEQ I D

NO 19) As exanple a genonlcally or gani zed expression
C as petition 8¢ oditingpSitenicer?Linbigheb uédtor Gimbliondnt.o catheo. 5764) an

*@gf‘ sxt@% 1Htr%)éhk(c%ggl{}/o¥§4 hdlfr?c?{]cp Fn&%%ﬁ%&so At 1 YRSER (low affinity

equent 2/ one restricti

sintwys gidwih faetquene eg. Bhilipps, K., anal-2es/Meak 833 996)| H54 156 and
ORfRhIt R WIEN&T 3L e \%Ftﬁngt T &9s t('ﬂ% iﬁe3f4§’| E)Eﬁ%s‘aﬁm cassette was

ollgonucleotlde e annealed eg
oot Bh T Tbm e TEy order to

AT&ITHETMR(I\SE%& féllNngZ&)goESSIB(RMhé P@te annealed:
AGCTTTTCCAAAAAATACCAGAAGCCCCTATTGATCTCTCTTGAAGATCAAT

A@Eﬁﬁﬁ@@ﬁﬁﬁECG (SEQ ID NO 21) The anneal ed FuT8 shRNA

(Bdma bR A G EEn A AT IRAAE )t RikioccTTer

cad AT PBITEGGANA (SEdENENGND) body_shRNAFUTS. An
annot ated vector map is shown in Figure 1. Exanple 2

Vi ning of pSilencer?2.
gg%ﬁéﬁggﬁFlbody_shRNAFuT8_stuffer The expression
C ASKETTEBCOAARRA ATRAIPAGA AL CCAATE GRdIGT GINOT TEAAGATCAAT

e R eGP Pk RnruTs ar & or i ent at ed

in different directions. A stuffier sequence was

| 'ﬂ'nE O;ii#g:ﬁgd Ikﬁl ?es%ﬁ%ﬁ Sval rl%?&%lg’{hlf‘oogﬁe Emés%xﬁéﬁﬁe&?go?g%agment
Vé]&quI/r}ﬁdef t he c{;g@te@l{) The vector is denoted

PP51ERER R UsntENeRGERL {HIQUNESTEMAN b sted ve&br nfap is shown in
Figure 3.

Example 4
Selection and isolation of single CHO DG44 clones with reduced FuT8 expression

CHO DG44 cells were transfected with the vector
pSilencer2.1_Ué6neo_l-NGFR_shRNAFuT8 using the FuGENE reagent (Roche
Applied Science, Germany) according to the producer’s manual. Stably transfected
cells were cultured in MEM Alpha Minus Medium (cat. no. 32561; Gibco®,
Invitrogen GmbH, Germany) supplemented with 1% (v/v) 200 mM L-glutamine
(Gibco), 10 % dialyzed gamma irradiated Fetal Bovine Serum (cat. no. 1060-017;
Gibco®, Invitrogen GmbH, Germany), and 10 ml HT-Supplement (cat. No. 41065-
012; Gibco®, Invitrogen GmbH, Germany). Transfected cells were selected with
400 pg/ml neomycin for two weeks. The neomycin resistant pool was selected
afterwards with 0.5 mg/ml LCA (Lens culinaris agglutinin) for an additional week.

Single clones were recovered by limited dilution.
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shown in Figure 2. Exanple 3 Vector cloning of
pSi | encer2.1 U6neo_ | - NGFR_shRNAFuUT8 At position 184 of

W@ pwsfTEiskencer 2. 1_U6neo vector (Anmbion Inc., cBETEP2907/011158

5764) an Xhol site was introduced by site directed
mut agenesis. An 1-NGFR (|l ow affinity nerve growh
factor; see e.g. Philipps, K, et al., Nat. Md. 2
(1996) 1154-1156 and Machl, A W, et al., Cytonetry 29

(|fr987)d 3 hipadiésn ewre&{ﬁé on | OASER! t grat@s subseqelantlacpressmg
cl gned het ent 0 striction sites

opAbicen lfharadd Yo IS iske PolYglgFsg “ith nfbomycin
onht@oaellc tlﬁthedGSeleewﬁh meahngdin drgsbBRNAKowed this is a very potent

W i(ﬁﬂ JEAAGAGAGATCAATAGGECCTTCT
20) F8shRNA4bot
AGCTTTTCCAAAAAATACCAGAAGGCCCTAT TGATCTCTCTTGAAGATCAAT
GGCG (SEQ I D NO 21) The anneal ed FuT8 shRNA

‘A@ae&ti&ﬁixﬁﬁsél%@n bheCHY DERPIE] fht¥iastedivol vea@ra Nt

pBbYatcee b Uonop oSG ARVRGe 81 errestitotestosfon

v%ﬁl@dd;map is shown in Figure 3. Exanple 4 Selection
and isolation of single CHO D44 clones with reduced

Fﬁﬁ/ ?t?‘{‘le éeﬁl ?\{glée%l%%iﬁaleé %l%@:ﬁtrb%amgﬁ#%QOM é&or More

t heeCEalENEﬁrsea@emmUl(%'cM@dAppg i@dOde4h @kmeGéfFSnSﬁW)ated using
agRofdi iy &r%fctm%e&fc%a%[ecﬁomaé veéésxaa{asdirf atﬁéfne&ds@dmm

ceIIsvverec tured iIn ns

ngene3gies; .V egtb%,lg(Fru)r ) gﬁt%g&ﬁ X %ﬁ/ynff a genomically
S URfaheRe Hekkidadid oIQe(m(a\h/tl‘b))d)z Qéereld. IW@| MX)BMO%BS() AAbsisple clone
10 % di al X{ﬁd g%fng%ll .radi ated Fetal Bovi ne Serum

(&33 recpyered BEY "®'8%(r), Invitrogen GrbH,

CGermany), and 10 m HT- Suppl enment (cat. No. 41065-

0The aGiibedy pyeducing CHEYBG@ntbhe Gas Moy Jransfeciers Wikt thg vector

V\gki&&c\é@rle U6 LR FR HRMAR, T/ lﬂlngn ?PWGEI‘EI@H&%\QR (Roche
hé neonyci n resj stant_pool “was sel ect ed

aPiagnpslics mebfﬁ dSEmagy i acg@du(a_éﬁs the,|pradiGeg's manual. Stably

aﬁgh!ﬁdt&l r&-llg‘ weréirtuﬁdgadlt hrprMEM/\@ﬁTh fha JEDLS @&a@nﬁshms@l -021;
over utio e Cco r n
1%@% 3 geq X @E?{ é Ssiuﬁglemenpe% IWSIt% 1% {v/\?) 200 mM
L-glutamine (Gibco) and 10 % dlalyzed gamma irradiated Fetal Bovine Serum (cat.
no. 1060-017; Gibco). Transfected cells were selected with 400 pg/ml neomycin for
two weeks. The neomycin resistant pool was selected afterwards with 0.5 mg/ml

LCA (Lens culinaris agglutinin) for an additional week.

Example 6
Selection and isolation of a CHO DG44 pool containing one vector

pSilencer2.1_U6neo_antibody_shRNAFuT8 or
pSilencer2.1_Ué6neo_antibody_shRNAFuT8_stuffer

CHO DG44 cells were transfected with the vector
pSilencer2.1_U6neo_antibody_shRNAFuT8 or

pSilencer2.1_U6neo_antibody_shRNAFuT8_stuffer using the FuGENE reagent
(Roche Diagnostics GmbH, Germany) according to the producer’s manual. The
stably transfected cells were cultured in MEM Alpha Minus Medium (cat. no.
32561; Gibco®, Invitrogen GmbH, Germany) supplemented with 1% (v/v)
200 mM L-glutamine (Gibco), 10 % dialyzed gamma irradiated Fetal Bovine Serum
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pSi | encer2. 1 _U6bneo_I| - NGFR_SshRNAFuUT8 that were only
sel ected with neonycin with cells that were sel ected

WQRaop/orisdéimyci n and LCA showed this is a very pbtEEP2007/011158

agent for selection of reconbinant cells. Exanple 5
Sel ection and isolation of a{zHO D344 pool contai ning
two vectors: pSilencer2.1 Ueneo_| - NGFR_shRNAFuT8 and
an expression vector of an anti body CHO D4 cells

WeLa$ %*oabiovsoldlanscﬁlseé@dIrWutnge%n CﬁHBHbC@é&n%M eg8d 0 ml HT-
vectar. More Ccl se an. an

oSBERIERY 66 Do P ERL L Rt aetesaly Erelected with
( dodygndfdbatycpdfes ttadeyeckel Hod hammin besitare @elly were afterwards

LS A TSI il P i v

organi zed nucleic acid of an antibody (see e.g. WO
2@@6/ 00®688YisoA siofigl g¢hel ormatihady r edidsrer et by c¢lisni t exgressing

Sitdcem: 1 U@S‘?le@ tf‘ngy sHR%%’I@Qh%rp%éct% 8R§ WAP neomycin
th

en transtectec vect or

p31“lhe sy that wese e eFt-eFiIG!F‘ZhsﬁWHT gndslqg effismed gbrg LCA in

r @&QBﬂiaUBRQGllﬂl@ ak ﬁgmﬁlsmms efpralingGRédtidn 1) a aep0pdieng agent for
Cﬁf S _nmanua abl transfected cells were
‘f ‘r°8d’ Sﬁémeﬁﬂ‘%é“%‘ P{:"é‘f‘ns no. 22561-021;
G bco(r), Invitrogen GrbH, Germany) supplenented wth
1%&@2 200 mM L-glutam ne (G bco) and 10 % di al yzed

(HI;] l,at ed Fetal Bovine Serum (cat. no.
1ggg& bco). Transfected cells were selected with

400 m neonycin for t The myci n .
|W%gtaél¥|taae¥§a¥§ U B YiPEEsgoRlasmid and

L% ﬂ Wﬁ%&dﬁdhg CHROUDGUY Ndldne fv@i tlan aatkfédt@natith the vector

pBSfrcEn i oncr el AR Bl Fbcnfids, 2511

U6neo_anti body shRNAFuT8 or
p$|rzirsfncmd2ceils USereogrntri bodthe spribetice T _s tloivf CACKHBDGA4inaris

C Goglatinih) %oltn{?ﬂg'é{l ﬁ?ﬁ% 04 ILE/ rﬁlhfgr YR WREKS Fhle Yot k&istant to low

neo_ant|

p§ﬂAeqﬁ>@é PITirationaYs GTeMR P%@wrw&&mwﬂs&% fograngddjtpnal week.
the FUGENE reagent (Roche Di agnostics GrbH, GCernmany)

Optiofhilgat O‘Krﬂﬁuﬁﬂﬁdpﬁé&rncé off 800 g/mITheoriy@R|fyr two weeks may
trans({]ﬁt<g‘1(‘E s wer e cultured in MEM Al pha M nus

MBHIG

Example 8
Purification of antibody from culture supernatant of CHO cells expressing FuT8-

shRNA and antibody and determination of the immunoglobulin concentration

About 5-10 ml culture supernatant containing antibody (concentration
approximately 5 — 20 pg/ml) produced by CHO cells also expressing shRNA of
FuT8 was incubated with about 100 pl of a suspension of protein A-Sepharose™
CL-4B (30 mg/100 pl; Amersham Pharmacia Biotech AB) at 4°C over night with
inverting of the vial. Subsequently, the sample was centrifuged in an Eppendorf
centrifuge 5810R for 15 minutes at about 400 x g to sediment the protein A-
Sepharose™ to which the immunoglobulin is bound. The culture supernatant was
removed completely and the pellet was washed three times each with about 50 pl
doubly distilled water. Afterwards the solution was completely removed. About 30
to 50 pl of a 100 mM citrate-buffer, pH 2.8, was added to the pellet, which was
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32561; G bco(r), Invitrogen GrbH, GCernmany)
suppl emented with 1% (v/v) 200 mM L-glutam ne (G bco),

WA dISsd yzed gamma irradi ated Fetal Bovi ne SRCURPWAT/011158

no. 1060-017; G bco(r), Invitrogen GwH, GCernmany), and
10 m HTSuppl ement (cat. No._ #£1065-012; G bco).
Transfected cells were selected with 400 ng/
neonycin for two weeks. The neonycin resistant cells

WaltRed etnﬁgf‘i\&ru@&ea%lﬁ%l% | fob 18 nRin(EES At rddefi térh é}ﬁture in order

cullgarls ag t|n|n an. addi tlonal ?Fe‘g
#3s¢ Jhe &F‘t ALY &% ﬁe “’Eﬁl tathe protsin {S?re%f‘hifm“’ the
p&isbemsidt Qaﬂce&iﬁﬁf&@e@fﬁrﬁhﬁﬂm}ﬁt&h@%ﬁﬂ(}' Bprh hﬂhn Bppendorf centrifuge

R I TR T S—
ccmtiamatthonelmsleth iarmeindNAFRUITS. Ehprpestmm@ pétﬂt ovasmasaed once
%:aYn B?taaaﬁl PRy 50 frge 1@(?}1%%'1@;{& % tapﬁ 2BXRRASSY B about 15

nant “protel n 1 on mst ™
D@wté@m soqmrtém@@raﬂrry amdamrfrées élaww ‘ﬂ‘ﬁ Paﬁteghﬁ %@é@rose by

e&mtﬁﬁfghﬁéh Mraﬁm@t@m 14060 @pil hrﬁayup@melm reiovéd A efully

r ansf ect ed th e vec
s EorpBist M listheJeperiaiaclilidurpl b A8 e e Jhe protein A-
ESqmakcseWpélﬁeawséémaedied:el I's were grown in the
presence of a low LCA (Lens culinaris agglutinin)

C?H& gl@xta'iealgdfpeﬁ] sglfutlg an&gﬁg% tl{eqli'nrﬁﬁ\ﬁ)o i wz;rsrﬁrtlﬂglol)n used for

resistant to concehftration Wwas grown ,
afheechﬁvarrugatatn @f tbe A MnogloRufip coneenirgHp R Hifagongeikation of the
Ophtiyag ih el calE @ Mshpérnatai® WisahenarRdHy ABRitjBlidmatography on

TR O 0 N RSG5, DS S e

stpadligtaof calf cllide: G&ﬂ)érﬁatenpweﬂesllol@edl:dﬂ' 8-1 sfiRNAirandvhich was

ant i. an tio nogl b

SRR SRR 0 BRI, TV BRAESCE 1 7). o
cbonrad mhateria nvaso elayed bwmahtrrgamtbnsmppﬂmn medlengs Bf -buffer A
2@116% o), B QAR D oRm& P tﬁﬁtek B @b@ ﬁlrﬁélws%ﬁﬁhﬂgcé%'\ﬁ—l 5.0).

was | ncubated w t h about

stiBpEAEnGanghodr wae ehted wihhwk 6@1@9’:1\11/01@&16& @uffs’o Crig0@ gpmol/l
ntotdﬁﬁﬂﬁicétﬁt@rfpﬁlm?)?ﬁk fpr&efﬂ @l(g&d/fﬁ)m e Aa@tr@%lﬁﬁs digified by UV
W i nver 0 e via uhse e S

WSO eyt PSR ORY T TG ARG Tk BEABRA bpl/min.
15 m nutes at about 400 x g to sedinent the protein
ABe‘p‘igareos dive tdifferert dbineshottyieed arnondigg 00 dixamples6 bodigample 7

TH%I I\}\gégl\y\géﬂh Q@E{q fduffsn bEARY Q1b‘882m %eeél}{%lgg g%lﬁé?ﬁ‘atant

e t1nes eac
After a cultivation time of 7 days an immunoglobulin concentration of from

2.7 pg/ml to 3.2 pg/ml was obtained in the culture supernatant.

Example 9
FACS-analysis of cells obtained in Example 5

Cells as described in Example 5 were seeded in 6-well plates and grown to
confluence in a medium according to Example 5. Supernatants were collected and
combined in FACS-tubes with the corresponding trypsinized cells. After
centrifugation (10 minutes, 1,500 rpm) the supernatants were removed and
discarded. Cell pellets were resuspended in a 30 pg/ml monoclonal mouse anti-
I-NGFR-antibody solution (Boehringer Mannheim, Germany) and incubated on

ice for 30 minutes. After a washing step using 1.5 ml of ice-cold medium, cells were
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doubly distilled water. Afterwards the sol ution was
conpletely renoved. About 30 to 50 mMl of a 100 nM

w@pasaiB4puffer, pH 2.8, was added to the pel | BET/ERWDTON1158

wassubsequent |y i ncubated with shaking for 15 m nutes
at roomtenperature in order_4g rel ease the antibody
protein bound to the protein A After incubation, the
suspension was centrifuged for 5 mnutes at 14,000 rpm

i Berﬁﬂﬁ%@@ enond menited faugRsENapih eSL[pﬁMit&ﬂlt@ Owere removed and

S e B eSS R B 0 s

pig-¢Ha LA PEeddtihiodyaslutias i€alltegi Leborgtarins; DY3 HA04 3y addirtcabated

Sg née 0 ?QO mxtn%!tetsrgl‘t? p WaghQEA% st%E' 13% 1, Sc'prﬁl%'f chz éo% rr?fﬁl% cells

es a I nni ng
pwcteepmtAﬁgeérfar d@e(rmml)tewl,é%mm} L@memmarftbmese removed and

aR raéd aﬁhe#ﬂeu&@%wmsu }dzﬁd&mﬁf RRLARed VB ah8 ¥BYRGuently used
care nmbi ned he respective solutlon of

t Fg FA%tan?léfléa@@gs%éiP $Re T@Fo&ewﬁ %Seﬁﬁé’l“ogb fguggs 5 and 6
peddshedasing tiecarlace CAh@uestPra)t € buffer sol ution
contalnlng the |nnunoglobulln mas further on used for

E%Fl%et &5 Prgtultgcgr;f tR F{\EE ysebs dls];ﬂlél}lleld tlplg ?‘(Pgm?& A8 graphs

Bicetietsy
s thpefluatsnte ingssite asg;wm(lmgreeaﬁs frmnt lpftah rrtglm)l; odrepgahyn the Y-

OB %ag&EJQd "] B Abfls (bR YE freq RSz Miorescence

undre Ifty m ers of c
cmtfw%l%ﬁlﬁé@nat ant were |oaded on a 1 ml col um which
was equilibrated with buffer A (50 mol /1 K2HPO4, 300

”IED|Flig11ré\|€5gt r(1ZI-II1)'| 17G4¢|) traN@Fectlb@leﬁl H&tdgfd??i exgﬁ?sﬁiﬁﬂl&‘ﬂ(gbﬁbr the
W S| X 0 VO S,0 u er
bar A B htrerke diee hetneaaurdaly to Sarsrirs daas oo detected

afleteatemce pfthe.réferenth eelbouhxdatadtto loooty tl\vm98a‘!/mmddmhdwl NGFR-

B g S o PRI P Tt

was_quantified by W absor bance and fl uorescence

sbeExgrltfsihi ghe repplé ob an B Svamalysip of GHEY D4i44Fellg trapsfectqdiwith an
ApHeRich f1 Vet fergpt cl@aes camleb d _aaaar di nget 0 vector

een or
ppgﬂ%@frz&ﬁ&rﬂe&@%ﬁ FIARE b Vf%r dhetpeslisc e, been
Atiileivatad cfot taneaiviedn ihi e plfesehcda)fSnarmj'dnmpml obuinblysis. The
gggéﬁzgcteragé :%gt{elzﬂsq{ycgi%tggt}eé 1§ u}%%Port on% o @W%b%aﬁf bound goat
F(DKB@)aﬂahyMpgseel‘gCeéﬂ’rré)-BEtmtnbedxes ntCEthcpIcalls saefates amsl thus

aﬁgﬁj’o'r 6k tl@(ééﬂ?és%oﬁ HNRLE shc-fﬁﬁg Rfreltad gg%ﬁgktl FuGI+ Satlteéan be seen

grown to confluence I n a nmedi um acc

EkarpFigus St ipetralier she sclegipr Wity neostvsh moge %ﬁbﬂon/e @fithe cells
FAGDH i UhsteWehdt GRS hé §7BPRDALNGFRIBRHUISQAcE Glgion M1 of

AI E\]eCSFR positive cells.

In Figure 5c) the cells that have been analyzed have been cultivated for one week in
the presence of neomycin and for an additional week in the presence of LCA (Lens
culinaris agglutinin). More than 98 % of the analyzed cells exhibit fluorescence
intensity inside the preset [-NGFR-PE-fluorescence region M1 of I-NGFR positive
cells. Additionally, compared to the cells only grown in the presence of neomycin,
the fluorescence intensity maximum has been shifted to higher absolute

fluorescence intensity.
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centrifugation (10 mnutes, 1,500 rpm the
supernatants were renoved and discarded. Cell pellets

warrs/07Bsispended in a 30 ng/ m nonocl onal nDURET/EP2007/011158

1- NGFR- anti body sol ution (Boehringer Mannhei m
Germany) and incubated on icgfor 30 mnutes. After a
washing step using 1.5 m of 1ce-cold nedium cells
werecentrifuged for 10 m nutes at 1,500 rpm
SgpahpRydNt s were renoved and discarded. The pellets
Wer e esuspended n a 20 ng/ M goat .

( BAB psolagignangsDAVA s stsapd)Quantiative I CRo | ut i on
(Calltag Laborat ori es; M350004-3) and incubated on ice
f WbtaB RNIA nudseisolakdtlt ﬂin@ thBRN'emy MiigipKits(Qiggeh. GmitiH,0Germany)

|ce | d tr|f e
g Ao Tise i, EalE GopE R (4h0nl) Bele Feverse
Ttren;ceibleét wsing rtbe r Bonsqignoe Fiish SlwhdoﬁDh@dlsum}@ﬁ@I Kit (Roche
S RAGS LSR.
T af%su Féxggeégﬂﬁﬁﬁoln ngﬂ?gﬁ%ﬁggﬁﬁrﬁ @gfgéned
usi ng the software est Pro)..In Fiqur
r 8&mples oweren @nglyged. gﬁef sing PR saftexy gt Y{lﬁi‘éﬁs using  the

XLkt Gycdr HaSeSta3t apNs Mlﬂﬂerf $YBR 6}36@1113 &iti (Roehs Diagniostics GmbH,
froml eft

given Greas
Yk FBanno ot PR eE? dsiuh R By BRErpRgtA% &) and
cALASE pandnolgefulinetesyothass cDN/’arssqtteym-sp@tﬁ;\m:mem were used as
Fegitdhg. 5@) CHO D4 transfected with a standard
expression vector for the antlbody as reference have

been anal yze can een at_the dete
f FeFésuwaed 5mG@ﬁ§TT&%@E%EG€€H%TI g QSEQaItDeHQ d2hor e
than 98 % outside the 1-NGFRPE- fl uorescence region
degTgratend: ¥ -CECTIGACERATOGGGEETTE-3'YSEQTDANGURE) Sb)
the result of an FACS-anal ysis of CHO D344 cel ls

L AEASIESARE S SRR RARICRRACRAY AT P8, [ ff By POTY

shown. These cells have been cultivated for one week

i ALAR@eysrses Shéd TEIAGEDGAGE GrAMETES 4APRRYBINO: 2he
fluorescence intensity detected is proportional to the
n%ﬂ?ﬁfﬁcﬁ’tﬁor@%g%eﬁ@ﬁhe& G@Ren the following conditions: a 10 minutes pre-
2-anti - Muse- | %g%é %H,ntlbodl S to Hg gg d

s HCRRIEOHHEP B .ffeibwe@ i CYElES PhiD sexpresd PonCofO fehends at
SBRNA ﬁidﬁﬁ&&@ﬁ’dsﬂﬂaﬂz NSt tdmbiPeBatukd ra<1':r<13ﬂ2(1)?(3/*3:&2:61‘1d)c Far8 cDNA levels
Fi qure a ter tion Wt

CHEIF Garamited: oo T of W PEERHI Sebd (1B XGE LRR vt
pRelstve QuiBifRaRBn Sbfiwaescence region M of 1-NGFR
positive cells. In Figure 5¢c) the cells that have been

apaluik ek Hﬂ)\(\ﬁl RGRD ftWid Og’ AR 2 Pile BOR SMBRED OIS recovered as

presence of neomycin and for an additional week in the
peessehed of LieA (Le@ampe 5 (silencer vector =

pSilencer2.1_Ué6neo_l-NGFR_shRNAFuT8). This LCA Pool was further analyzed as

describes in Example 9.



culinaris agglutinin). Mre than 98 % of the anal yzed
cells exhibit fluorescence intensity inside the preset

WO 2MBPRSIE- f | uor escence region M of 1- NGFR poRCT/ER2907/011158
cells. Additionally, conpared to the cells only grown
in the presence of neonycin,_ 4he fluorescence
intensity maxi num has been shifted to higher absol ute
fluorescence intensity. Exanple 10 RNA isol ati on and

CDNA synt hegi,ple2n HTRER b4l hs msFﬁTs RRNATetpabssiWA Was
i sol ated using the RNeasy Kit (Q agen GrbH,

Cer many) |nc|'u'd1'rrg—|3r%m gEStlUll ‘Fﬂﬁ'SrﬁR s of
400 Gy —WoF-O QWS- a—ti-as S

total RNA ( AS6-Bed—ds-ng t he
Transcri ptor FCHSIwild delcDNA Synt hesi s Kit (Roche

Di agnosti cs Gmilrh()@@ﬂﬁwecmrth anct‘l]g)?)éﬁef%rlef’ ¥ (dT) 18
prinmers. Sampl analyzed by real-tine PCR after
cDNA synt hesi s gkﬁe e Li %‘H’;%(’:l er FastStart DNA
Master SYBR G agnost i ds GrbH,
Germany). F 8

(Fucosyl transferHasgll§) and ALAS (5-am nol aevul i nate

synt hase) cDNAyitls aemanas séetivnfand pri mers2were used as
foll ows: FUuT8 igh Whder vector GGCGT TGGATTATGCTCATTA'  ( SEQ

ID NO 22) FuTg8 reverse: 5 - CCCTGATCAATAGECCTTC S

(SEQ I D NO 23) ALAS forward:

5Th€@]5KDCﬁTd3@}IiAA@ﬁA@AEé\GHO (BEGn MhiNOve@d)s WdvABeen transfected

ver? irgﬂ%%%gﬁ%w%% ﬁ-oﬁ;‘ %Fe I‘JIHQ V\tyﬁe ha®been set to

c bPRIPa |F<unt<her zestlts arerphiopn iprtbe ifeltariag ilehlest. é&ﬁatdoggs badl were

f Pelct)%’i@cqj ap)ﬂes‘&ﬁb&y &l E2arRple 0 L8ACABHS] @Bd Q@Angnég were used for
conds ! and 8 seconds at 72 OC (tenperature

32(9“%)’%%@0@?8}“? esutendoRA | evel s vvere nor mal i zed to
those of the housekeepi ng gene ALAS using LightCycler
Rel ati ve Quaablef3: RItPOR aballsivef BuTHaRINA expregionhown in
the following Table 2. The LCA sel ected pool was
recovered as OESCIT Pgghd N EXaNpl Sy OFL P8 HRNeAT vector =
pSi | encer 2. 1 -Homreo—t—NEFR—sthRNAFF8—Thr=s—+€A Pool
was further analli@edildtypdedtri bes 10h(Eleaenske 9. Tabl e

2: RT-PCR anal Y E’coneFUTS MRNA expr essi on Pool %
FuT8 nmRNA &B—W?Fd—ﬁype—eel—l—s—l_—%—w——

LCA-clone 2 34
LCA-clone 3 16
LCA-clone 4 23
LCA-clone 5 6
LCA-clone 6

LCA-clone 7 15
LCA-clone 8 127
LCA-clone 9 3
LCA-clone 10 23

LCA-clone 11 14
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t,hou t. si-lencer vect.or 100 (_reference)__ CHO
cells with LCA selection and with 7 silencer vector

WEHOBHEISKS Wit h neomnycin sel ection and 32 w t hPGI/ERWOE11158

vector The CHOw | d type cell is the CHO cell in which
vectors have been transfectedprior to the
transfection. The val ue obtained fromthe wld-type
has been set to 100 % Further results are shown in

thﬁbml k?\g@m aiﬁ% otSFutsCﬁ\RN@ | es%rola](sﬂ@{j&rl_ %ﬁe&?&r ed9

descri Ccl O an clone
engerlf ef’ulr ﬁ;gf& g‘h‘i%b}gf& aﬁ‘tlgszéms A¥F1 and 12.

priléhc3r2 RUAER_atilodsi shRNAFWITE anfdiédyestpffesedcat.=

d % cel 00 (reference)
&i‘l‘“}% P}?@eﬁfﬁm% %yﬁp%ﬁe 3 16 LCA-cl one
4 23 LCA-

LCA-cl one_8_127 LCAPEPEne 9 3 | CA- cl%uTfmBNA

LCA-cl one 1XCHQTAGHE 4: RT-PCR anal ysis of FuT8 nRNA
expressi on (withensidenceewidr 100 (reference)
pSi | encer 2. wilgngentibo3FRCBMRNAFUTS; anti body vector =
pSi | encer 2. XCHBrigG44nt i body_shRNAFUTS;
ant i body- st ufitleantitedlyoector, 101
pSi | encer 2. Inebbryeim smheciimody shRNAFUT8 stuffer). Pool %
FuT8 nmRNA CHD10GAG44,

with antibody vector, 12

neomycin and LCA selection

CHO DG44,

with antibody-stuffer vector, 101

neomycin selection

CHO DG44,

with antibody-stuffer vector, 15

neomycin and LCA selection

CHO DG44,

with antibody-stuffer vector, 7

LCA selection

Pools have been recovered as described in Example 6 and 7. The recovered pools
were used for immunoglobulin purification and determination of the

immunoglobulin concentration as it is described in Example 8.

Example 11
Stability of silencing effect and stability of immunoglobulin expression

CHO DG44 cells and LCA-clone 9, both expressing an antibody, were cultured for
four weeks without selection pressure, i.e. in the absence of a selective agent. Every
week 1x10° cells were plated on a 6 cm diameter culture dish and incubated for 24
hours. Cells were harvested. RNA isolation, cDNA-synthesis, quantitative RT-PCR

and data analysis were performed as in Example 10. Results are shown in Table 5.



10

wi t hout silencer and 100 (reference) w thout antibody
vector CHO DX44, with anti body vector, 101 neonycin

W@ 20080715¢h CHO D44, with anti body vector, 12 PEDEPWDTIO11158

and LCA selection CHO D344, with anti body-stuffer
vector, 101 neonycin sel ecti oy CHO D44, with

anti body-stuffer vector, 15 neonycin and LCA sel ection
CHO D&A4, with anti body-stuffer vector, 7 LCA

sel ection Pool s ThpN&: PAES exreQicH RAL@S @eo! i bed in
Exanple 6 and 7. The recovered pools were used for

i mmunogl U él pOT T T Ccatt o and uet el B pars Tk the

i mmunogl| S%Jefékm%?“c%ecgﬁy%&{gq}qn?e%tedt [ s glescrly%mg

Exan'p| e o< TP T T ot aorTd L_y A\ A | oﬁl CII\JI ll\d CI I C\.al

and st abi | i tGHODG arwikiglypbul i n _expr ess0dref&ehrd)A4

cells and LCA:cl one 9, th expressing an gnti body,
were cul t%ﬁﬁ‘—@&—ﬁ&ﬁ%&ek—s—ww n < ' j

pressure, i .I€A-lontbewadksence of a sel ecti 9e agent.

Every week Iﬁ (}51 cells ﬁge plated on a 6 Em di anet er
cul ture di e

harvest ed. RWA-clakafwesk4 CDNA-synt hesi s Quantitative

RT- PCR and data analysis were perfornmed as in Exanple

10. Results are shown in Table 5. Table 5: FuT8

e Ght@ G 4dcellnandGHSD Dt49cloi@ bheth expFesiiag arMAtihedkwere plated

Wﬂ‘l Qmﬁﬁlelt? @6‘3{% \eﬁelSrEQs(jeangA%r aW'dll%St}%ﬁ?s %leernatants of

I‘ erere
three wells were harvested and analyzed for immunoglobulin content. Results are

shown in Table 6.

Table 6: Immunoglobulin expression in LCA-clone 1 and CHO DG44.

Sample name Concentration pg/ml Average Std. Dev.
LCA-clone 1-1, 7 days 44.81 47.53 2.48
LCA-clone 1-11, 7 days 48.12
LCA-clone 1-111, 7 days 49.67
CHO-clone I, 7 days 44.92 46.66 1.73
CHO-clone 1], 7 days 46.67
CHO-clone 111, 7 days 48.39
LCA-clone 1-1, 3 days 19.34 18.86 0.50
LCA-clone 1 -II, 3 days 18.88
LCA-clone 1-111, 3 days 18.35
CHO-clone |, 3 days 224 22.29 0.53
CHO-clone 11, 3 days 22.76
CHO-clone 111, 3 days 21.72

Example 12

Mass spectrometry analysis of antibody glycostructure

The relative contents of sugar chain isoforms at Asn297 and/or Asn298,
respectively, of the heavy chain of the antibody were determined in glycosylated,
intact heavy chains (HC) by mass spectrometry as described in the following:
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LCA-clone 9, week 2 9 LCA-clone 9, week 3 9 LCA-cl one
9, week 4 9 CHO DA4 cells and CHO DA4-cl one 1 both

W@Bessing an anti body were plated in 6 wel| PCHER07/011158

(Ix1O6 cells, 6 times each). After 72 and 168 hours,
supernatants of three wells wgre harvested and

anal yzed for immunoglobulin content. Results are shown
in Table 6. Table 6: |nmunogl obulin expression in

L@j\Pﬁhﬂeﬁl&l FatiGbld, Pefifcul@aepheriaaht SKuelleiprédsi

n‘g n‘IbéOd; apﬂ%&S%’W LCA-clone 1-1, 7 days 44.

49 1-11, 7 days 48.12 LCA-clone

1-111, 7 days 49.67 CHO clone |, 7 days 44.92 46. 66
1ABGutCErIOlﬁImheultLlrﬁ sﬁpday@n%ccﬁﬁalﬁhl@- gitdrody| (copc. 7 Hage pg/ml)

4
Erq% ngﬁs{j%n? Q%g Jeﬁérels_%kéja?ﬁ\l fﬁﬁ‘ %@e%ﬁg@utﬁa@ed—%& aboEe100 pl
CHOPensieTeof prcseld d‘;éepjgrose‘i"zcbgwosuseer@qo (épcma/ 199 pl; Amersham
g?girtnfa%lﬂﬁlogég}n% )oé;tels‘ido %)vearﬁk%l ﬁhli’élmzfgrt@g&'ﬁﬁ |vi3als1 %uh@eﬁﬁently,

| 0] C

r Bieatmpiescy @éﬁflgymedswg%vpeeﬂgff%grb@/’ 7RI ot 3oy at about
am(oU 0§ tésednt trspeckn \AeSgphafrfse b evhiehathy anitiabdy fbdunel. The
bOdﬁiﬁs)na%n%%%;e ngonmec?telg rgir%ggé Xn&“tl?e PelLe st‘%&le ‘bzﬁsﬁgé’ three
f ume@w bayit 5l dwtdvéx distillest watm |1’sftmiyh¢ thard waﬁhttbr: golution was
S%ﬁﬁ%ﬁeﬁf%@ed%ﬁh'aﬁo&%ﬁﬂ?@ ?l 6h SIVE RRd-BRf, ?HdZ 8, was added

FuTs u ture supernatan
chnitsipsileigantincabiiyd phidnghakingfor 12 mipgt apympemaerasye iy order

CR] eeadd B2 MtHoAF Pobd b Prbtef AFUFSr WRILBatidl Uhak@pension was
r ote

W th f
kst Rad o it ot O R s bEPR SSOHepbifugs and the resulting
Astgtesia:n tPivas meﬁﬂlyBremcmeh AB} @btedn OCpelletr was ghashed once by

m@(ﬁ&igg iaga LhAd%o gbaplvc;ﬁbé mMBE&E lﬁﬁﬁ&l YH 2.8, shaking for about 15
min. at room temperature, and spinning down the protein A-Sepharose by
centrifugation for 5 min. at 14,000 rpm in an Eppendorf centrifuge. The
supernatant was removed carefully and combined with the respective solution of

the first release step. The protein A pellets were discarded.
B) Analysis of Fc-glyco structures by ESI-mass spectrometry

The antibody sample (~ 60 pl, containing 20 - 50 pg) obtained in step A) was
denatured and reduced into light chain (LC) and glycosylated heavy chain (HC) by
adding 100 pl 6 M guanidine-hydrochloride solution and 60 pl of a TCEP-
guanidine-solution (1 M tris-(2-carboxyethyl)-phosphine hydrochloride in 6 M
guanidine-hydrochloride) to adjust the antibody solution to 3 -4 M guanidine-
hydrochloride and 250 mM TCEP. The sample was incubated for 1.5 h at 37 °C.
The reduced and denaturated sample was desalted by G25 gel filtration with 2 %
formic acid (v/v) and 40 % acetonitrile (v/v) as running buffer and was subjected to
offline, static ESI-MS analysis with nanospray needles (Proxeon Cat# ES 387) in a
Q-Tof2- or a LCT-mass spectrometer instrument from Waters at a resolution of
about 10000. The instrument was tuned according to manufacturer’s instructions
and calibrated with sodium iodine in a mass range from 500-2000 using a first

order polynomial fit. Result for LCA-clone 9 is shown in Figure 7.
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the sanples were centrifuged i n Eppendorf centrifuge
5810R for 15m n. at about 400 x g to sedinent the

WQEe@BOT154A- Sepharose to which the anti body i s POURPR007/011158

The cul ture supernatants were conpletely renoved and
the pellets were washed threectinmes wth about 50 ni
doubly distilled water. After the third wash the

sol ution was conpletely renmoved and about 30-50 m 100

MMy Fink mddaSareHHeh €6£ saﬁﬁgle’)s ﬁ)utl‘ﬁ@ , 36146 dinkR st4R iRGIrh&L $ange from

and |%cubate or 15 mn

t é9R5400% Wers rie?PWg?% é?‘? 18- 30c¥ngie seap yegﬁﬁngé@ Wit il mz-

PspgecRum sed Mbrtevtlubninibat i on, the suspension was
centrlfuged for 5 mn. at 14,000 rpm:i n an Eppendorf

C esul tin uper nat ca
BB & e (o BehTRE HPSYRB-DRA R T, 6 Shebtaton of

atlrdzl nelptizig aomteaboﬁtheaﬁdﬁr@iwl sugar 300ctuhd tspfqrmsemfablﬁcfn@rfrom the

pﬂ/g s%ctr% %lfah &, f’[qlre &P&Wol\}gbrmd?ﬂ of"ther 2980 1L S PSR e of waters

and spi nning down the proteln A— Seph aros é&
cwat wsefl g salfgaterthe masses af thggndividgalelycppilated B -species detected.
Eppendorf centrifuge. The supernatant was renoved

C'ﬁh@féébédlvaﬁlﬁirb@ﬁ?@hféeﬁrd@tdrhs m@hé@&pem wee @agnﬁd &dofding by
rel eas

f t t
az%lg!?tiigd theBTaﬁngllﬂ;)éq%ge i}&ggrb ?&,ee passes lj)i){zﬂ { fcgy{he individual
Eglyeoxa]ssadshi)@f‘spe@csemdyha hessafor mbn@ycs&mqllecé HG-as6tedrted from the

SRS B i LS e s o
gk Pi-bnked ghxcalsfrushiaieno{#atiPoBiesaddi ng 100 m 6 M
guani di ne- hydrochl ori de solution and 60 nl of a

TEER@enidhiar ofxBE wticdthd oligodccharide isoforms, the peak heights of the

SRRt r B b BT L aReaR ise afieinmed o several

salestddainglociBirge énfv)-gtasesj whith kipdray okedap with attebr 2igEaledr other

T%FCCUIEIIE %&WHL? &?C IFQFHP(QIII]?glaBgIE Og'th% rla?gst dOfS(KC %E%oslpﬁ%arlde

dena u rate
f ispformnsi the pedk keightowf G0 i Iiuca@ddSQ (\ﬁﬁq/lflgamfi)mre/sletermmed from

age@écf)eral §ihglk echﬁegevan st‘é{%é@ mrna rQifeelorRiit mgay bireqhRd with
| Lne, static aIyS|SW|th

ng‘é&pg& pfyégggwﬂ“@g )} fiom gheqaﬁef% Slpeaak ¥1e1ghts of the
LEC-sprsRs S@ﬁ@hiﬁg’ﬁh&@’o étﬂ&‘tlﬁﬂémeﬁhtos‘ef(@(mm&tém@lexabl -antennary

resol ut f about, 1 t t
aggbcgﬁqe',}g lgg ﬁ%ﬁﬁ%ﬁ&a&;&qﬁe geﬁlﬁgels?s éi{ ﬁ%gﬁlgngai;v:%e f{lCOS)’lglthIl) and
ctiei Hd Gt spelcivd t tonsaidingm thediGoestiuttwrendssse afge - Fnom For  this

5986%%%&1 tfl]g é&réslpr Eav\grﬁjegfﬁzpﬁjh}/rp%? %Lmef Lﬁargg%&%)tstate were

Igure

mesedue- enmaks @EG@aﬁqrmsg@nd Qhwnth@lt;fuccsaoﬂ@l/g gl hess speries were

| LfACPRSS rERNLE FbRAMARY- 4ARPuNET Qﬁﬁﬁt@tﬁﬁdﬁe GeRNd aO-Hdwn in

S|§§Ie scans were added to yield the final mzspectrum
for evaluation. Identification of the

car bohydrate structures bound to the HC and

cal cul'#tilé rPepéentage of fucosylation as determined by mass spectroscopy

100 — amount of
fucosylation [%]

LCA-clone 1 88
LCA-clone 9 83

Clone
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the relative content of the individual sugar structure
i sof orms was done fromthe nfz spectra obtained. The

WQWsHYBkut i on tool of the mass | ynx software BET/HB208T/811158

was used to cal cul ate the masses of the individual

gl ycosyl ated HC species detecfed. The respective
carbohydrate structures attached to HC were assi gned
according by calculating the nmass differences between
t he masses obtai ned for thgedttlhihsdual gl ycosyl at ed
HC- speci es and the mass for non-gl ycosyl ated HC as

deduc uenge an arln t hes
rioe  Blthad B tlechne r PrBsren Gl (S OERan Robghad method
N- I i nkeslpgibescol structures of anti bodi es. For

determ nation of the ratios the oligosaccharide

i sof o ‘ ggt e § ndi v I .

diff e%gﬁ t rtaH &ﬁ%ka Fﬁg léﬁ%@ll ‘é{kffledsﬁ‘%%ég g{:}g tl'elz}t rrc]omepd'tses a first
from severlat elgepé@pgunrgsmggﬂl?& AQjd4( k> 2y 16:st at es,

whi chyglo @L‘ﬁhvﬁ‘i/r?gr dh@ﬁrasteE‘te@tnlﬂﬁﬁmﬁhé}ﬂé’éllsoﬂteﬂ)hﬁrthe resence of
nol ecul e speci et For determ nation o?

the rati o5eR¥C lﬁé"%‘?‘c’t g’é’&@l‘? ride i soforms, the peak

hei ghtp ofelédting afrhiamaAiatiase21l(\daide brhdpirtke E)nditsiss of step b).
deternm ned from sel ected single charge (nfz) -states.

The relative content of sugar structures with reduced

f dcosMehodbagconding deddaiet 1owharaétenmdt ine thastsaid 6fst triveleic acid
peak igNant DS 15

G- st raePirs a?u%%?ﬁa;‘g‘?ﬁ% Ry

st ructure | acking term nal I act Qse, resi dues
car r yMeghed pecording stp| ‘a{“ifrbﬂ) HACEHEEd H196 SR grSt nucleic acid

cont akdpesds AuRicdcidIst SB@RID NGtaGs6r $EEDID N‘_@C])é For
th| s determnation the correspondi ng peaks within the

+f ug)gglé&gﬁé‘m{éﬁﬁ ttﬁ%ﬁ{' %vaergghe Jf'ecleémg g}oa rgs,#f]laléaéterlzed in that

speci esd fiest auslaicfaicicd ie riahscribed od ¥ gbrf h:urpmmhellelc acid.
structures. Quantitative results are shown in Table 7.
Tgbl epfethfe 5&%%@@ %9 QBy oné %Xh@gf&éﬁlﬁ% Hghe rd?i'afh%&rﬂé’d in that

mass spectroscopy - anoun fucosy atlon
[94 L6 @F%ﬁedflc@sldL@m}chséh@l Bl BheleicPsif SEQ 1D NO: 17.
Met hod for selecting a mammal i an cell, characterized

i Bt h.MetlS@i dcc@i&llhgdo Qﬁﬁ'@hb %Sh@prdcécﬁﬁgfcﬁﬁhs ndpafucterized in that
manmal |

nuclelc acid .t onpf i ses.
first %@cﬁ‘esfcméigllﬂ ¥ % TG §|§Q3|d aaf ?tp[eics acma which is
16, completely complementary to SEQ ID NO: 14, 15 or 16.

ant ennary

7.  Method according to any one of the preceding claims, characterized in that
said first nucleic acid comprises in 5’ to 3’ direction a nucleic acid of SEQ ID
NO: 14, 15, or 16, directly followed by a nucleic acid of SEQ ID NO: 17,
directly followed by a nucleic acid complementary to the complete sequence
of SEQ ID NO: 14, 15, or 16, whereby the sequence of the nucleic acid
complementary to the complete sequence of SEQ ID NO: 14, 15, or 16 is
chosen in a way that it is complementary to the sequence of the nucleic acid
directly preceding the nucleic acid of SEQ ID NO: 17.

8.  Method according to any one of the preceding claims, characterized in that

said nucleic acid comprises a second nucleic acid encoding a selection marker.
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b) cultivating the transfected manmalian cell of step
a) in the presence of Lens culinaris agglutinin, and

WQ@200887%8¢3 1 ng a manmal i an cel | viabl e under t hRCT/EP2007/011158

conditions of step b). 2. Method according to claim1,
characterized in that said figst nucleic acid
conprises a nucleic acid of SEQID NO 14, or SEQID
NO 15. 3. Method according to claiml, characterized

i g, fj h Metﬁ@d dcdcgrdlﬁ b tBUGdiri 8, dfaraltGeR 'iii 25:&43%@'3/& Hﬁmdd: comprises
aci 0] ) (0]
accor @ ?fgSt &HQ(BSW BtFp{i)l)ﬁg’egPh‘&‘%‘d‘igﬁbepél ai ms,

characteri zed in that said first nucleic acid is

transat) bedtivating Sleansmhaliapicell oligépea inathie presnceleft thepdiection
according, éeq] any one of the preceding clains,

charact er (298¢ in t hat said first nucleic a(;l,d

conpr R3ks sd¢rting@imimpmliam gl Wakle yader the capliions afcteprt).

6. Method according to any one of the preceding

cla| characterized in that said firsi.nucleic
%gocgﬁccg igit8 38Y REQ ?éh% PEgce ngvﬁ]taérﬁs,l tglaracterlze((ij in that

COI’TD| ediél r)mct@&rrahdrr&ﬂhﬁnises tao tHSEDNnLBelQicid 4ncdding ar hdtérologous

7. N%tgp qgfordlng to any one of the preceding

clai mB VBRI Acteri zed in that said first nucleic acid

conprises in 5 to 3 direction a nucleic acid of SEQ

| D1.NOMethod 1a8cordingl 60 ddimedd) yhimgrtenvrsd iythat seid| Beterologous

aci d gt)l E&QldeQS Nectdd ’fro% ru%ﬁ{dn\b fo‘thQé"@Qn’ﬂMlc%ldUﬁﬁheﬂr%ments,

acid enment to .the conpl ete sequence of SEQ I

NO. 1Qr“ﬂ5mn88°$@%1%N§P§ﬁ? t he sequence of the nucleic

acid conplenentary to the conpl ete sequence of SEQ I D

NO2. 18eth&d athordlﬁgitS aah@sernfithe preseding hhimi; tchagacterized in that

conpl e nt ar eg f th aci
di rect? %%Z’f’ﬂgceﬁhl ﬁgtglcgﬂagr eBIqu g of)al\lghifeu’ or a
8. NEPEB&@C@Br@w@Z/@Céhyr@NSOc@éHthe pr ecedi ng
claims, characterized in that said nucleic acid

cQgpr M&ﬁo&a&%s:&ﬁg td %& @€ AGhd ?e'&&ﬁﬁg WBhirls, S@hPRetdr2Ad in that
mar ker characteri zed

Ve a| m 8
in that §5§td‘uﬁ]€tcﬁﬁ)€l %E%sz Oap% SEQIPHOR)- and bef or e
step b) the follow ng steps al) cultivating the
masmaMeahlod etdordibg 36 @py a))leidﬁ thdpraoeding r&l?aﬁnafcharacterlzed in that

| ect
inder “tHarSaTer 308 57 SR bR RRGTR P o R GGup of
to anyudee @idst trenprigogdhaguclei asd seqrenect emre@pdndlng to the
t hat §§1'u‘fjo Qﬁgltseép&lno 'cqr 'I\?(g'SOlatot ﬁt(ﬁ QDW@l ?l Qnacchgnuclelc

encodi n ous
ac1g sequences SEQ ID NO: %2 a%g 13.

15. Method according to any one of the preceding claims, characterized in that
cultivating in the presence of LCA is at a LCA concentration of from 0.015

mg/ml to 0.5 mg/ml.

16. Method according to any one of the preceding claims, characterized in that
said cultivating in the presence of LCA is in the presence of a constant LCA

concentration.

17.  Method according to any one of claims 1 to 15, characterized in that said
cultivating in the presence of LCA is in the presence of an increasing

concentration of LCA.



10

15

20

25

30

11. Method according to claim 10, characterized in
that said heterol ogous pol ypeptide is selected from

WO 29865k bul | ns, | mmunogl obul in fragments, orPCI/EP2007/011158

i mmunogl obul i n conjugates. 12. Method according to any
one of the preceding clainms, qgharacterized in that
said mammalian cell is a CHO cell, or a BHK cell, or a
HEK cell, or a PER C6(r) cell, or a Sp2/0 cell, or a

NP®) celdthod dccolMiihf @6 cReh A7d titFadteriR8Yinah& safd inkdfeasing is linear
pr ecedi n? clainms, characterized in that said first

nucl ePESFRYSE SEQ ID NO 20, or SEQ ID NO 21. 14.

Met hod according to any one of the precedi ng cl ai s,

char adethod ectording atang aind of ithe precetihgickimsidiarastesized in that
part ofig @ul@i‘&%xﬁ%&f thE kgnﬁétﬁghﬁ%rﬁglﬁw L& gﬁ%“@ i9fn the absence
nucl el ¢ acids_conprising the nuclelc aci ds guences

cor r espbidiunjil ppredreramm e celbdensip ipuelrieiagd and Grrrafor the cells
NO. Oafe cuftiv3FQ ihBhdlleschcd oAt he nucleic acid
sequences SEQ ID NO 12 and 13. 15. Method accordi ng

tQ any, one of the precedin |.ai s, chgracterized,in

(POt MAETRod, psordingrio Y Presb Ry B Genptelidy that the
concentansedted nefmhalm €19 ib srap/ bl are cultivatedgd fdr . trabBfection and
Mot hog i3f Poo{hgl Jﬁgti\taﬁo?q}f tﬁ’@sreg{ncg R LPAeRHE {f)%esght?é Oz selection
chara€t'erized in that sald cultivating in the presence

of LCAgdns differeridrqm &€dnce of a constant LCA
concentration. 17. Method according to any one of

chai MMethdP aéc%rdi%?&b agdiy 20, @MatabtetiBad irs el saidl dele¢dibh Rgent is
in the presence of LCAis in the presence of an

i ncr e8St"HE“ @oncentrati on of LCA. 18. Met hod accordi ng

to claim17, characterized in that said increasing is

| 2heaMethods fepyvilating Omakbhiloo cdlc chaiaotgrital anyhavrtbe ghethod

t he pgglﬁﬁﬂg&g?gtoﬂé%rgﬁ racterized in that said

cultiv ected mammalian cells in step
b) is in the absence of LCA until a predeterm ned cell

densi 4y i grafBt@inges ndmbier eaf Lvith 4 hacer! dfd @bMprising a first
cultivated in the, presence of LCA

20.. Method | .
accor di ngnPgeisnFid high compries ¢ byt ©f 2 (f’d’&ﬁéccf'%‘fii engqding a
in that tpelypepitefthat edalprsmal dge-ghebdidicibondt fepmbiobetween
cultivated atter, transfection LQr to the
cultivati gﬁof%aqdhaél %P%%éwsémé?@@g%&mgq{‘ ﬁoesarﬁjgneesence of
a sel byt i owltisgteny thti friesfected fmammalgm cell in the presence of Lens
culinaris agglutinin (LCA), and

c)  selecting a mammalian cell viable under the conditions of step b).

23.  Method according to claim 22, characterized in that said mammalian cell is
transfected with a nucleic acid comprising a first nucleic acid, which is
transcribed to a short hairpin nucleic acid (shRNA) and which comprises a
part of a nucleic acid encoding a polypeptide that catalyzes an al,6-glycosidic
bond formation between fucose and an asparagine-linked N-

acetylglucosamine.

24. Method according to claim 22 or 23, characterized in that said mammalian
cell is transfected with a nucleic acid comprising a first nucleic acid, which is
transcribed to a short hairpin nucleic acid (shRNA), which comprises i) a part
of a nucleic acid encoding a polypeptide that catalyzes an al,6-glycosidic

bond formation between fucose and an asparagine-linked N-
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21. Method according to claim 20, characterized in
that said selection agent is neonycin. 22. Method for

W@ 20080715y a nmanmmal i an cell, characterized i n PGHEP20AE011158

met hod conprises the follow ng steps a) transfecting a
manmal i an cell with a nucleicgcid conprising a first
nucl ei ¢ acid which conprises a part of a nucleic acid
encoding a pol ypeptide that catal yzes an

» 6- glergt %k&daﬁmb@'l@dfﬂrﬁﬁhbl@i@ RRE WBRA if WE AfesamdleABth as the
asparaglne “@égehﬁggﬂﬁe ucosan1neft$ cul tivatin ﬁ id of
the tRHAscSE 1c&ns P lemgniapptagthe samp t%f‘“?_%‘ gado
culingris agglutinin (LCA), and c) selecting a
nannalian cell viable under the conditions of step b).

5 I\/He@g gco(x;)(?m g atn? o%ea})fmla%gis fz‘i'}%r%?tcﬁ‘%# a%gzédnn that said
at sai an I tYAnSfécted Wi h a huclel e
aCI d polrxpcpts;lertgatacarcalvm an@dléeglozccacii‘dbomm farmation between fucose

transghy Qﬁg%;apalgﬂ;ezggggdplg?'tc&ﬂ]gﬂlc&a%lﬁb & AGS-Fudo3N BN ferase.

and whi ch conpri a nucleic acid encodlng

eptjde that catal yzes an si di ¢ bon
£3 rmi(f Joéi% A8 o ABE O AT Cfmmas?aarp ! hamrigRe ihat said
Nac et ﬁf@hﬂ@l@ﬁcad‘ﬂldl eompdisesiepdreial medec délﬂg)ftaOccﬁhpibm ARtleic acid
or aracteni zed.in tha [l is. 1
tr ansF’éé’t Cle Wgcﬂypepggglog %ro; P’dwgsrng}'l St r%&mé’?‘?%e m{dselc acid is
nucl ebdected dromhihehgimipt roénrswmbentldsocanphsng thei nptlaic acid
nucl ek&l @ﬁceg c(ﬁ@%mg‘%’ B aﬁﬂﬂp El%les%ﬂuénc@s Qafﬁ Qb RO: 01 to

nucl el ¢ aci d enc a pol ypeg at cat yzes an
al , 6- 4 9o ecntel seampRaes 8ho e B.and an
aspar agi ne-1| i nked hbcetylglucosan1ne and ii) a

nozl eMetidéd dcddﬁ’(ﬂlﬁi tb anpfonkens it 22eBIS) cB&aEtﬁﬁzed m that said

| d whi ch
2 gfmﬁ % é%lcl:]lﬁ 14 E}Céd agrlsefs a; 5c1:uc192% aa%gﬂ%tnggrc ¥]ae HBCIFIS acids of

any ORBQdD MOai4t852& 1@ 24, characterized in that said
pol ypepti de t hat catalyzes an al, 6-gl ycosidic bond

f % mMﬁ?lq'?cp ?&‘H‘?&Hﬁ t %ﬂ?%n@% c‘]"anm@%FQBaﬁ Qﬁaljact@h?&ii in that said

acety ucosam e | S fucos trans er ase.
Met hoﬁrsé@edmuaﬁlgl i © %E@IB%%?O%‘I QD D24 25,

characterized in that said first nucleic acid
COOPr Meklod RAT tskladtipucd ehﬁnﬁﬁélﬁnOfceHl @ﬁpﬂébsﬁige fNuBéteidtogous

aci d encodin ol ypepti de, or rot mhere t he
conpl BPaPHRILIerREE e et omBh Rulo g ths o
nucl ei ¢ acids conprising the nucleic acid sequences

C orr eﬁi on g‘lagsc-fegt%g ar}gar%maﬁ]ign %gll ‘gltﬁ gqllﬁ%fe&ea%upéonﬁﬁgldéj

i)  a first nucleic acid that is transcribed to a short hairpin nucleic
acid (shRNA) comprising a part of a nucleic acid encoding a
polypeptide that catalyzes an al,6-glycosidic bond formation
between fucose and an asparagine-linked N-acetylglucosamine,

ii)  asecond nucleic acid encoding a selection marker,

iii)  a third nucleic acid encoding a heterologous polypeptide,

b)  cultivating the transfected mammalian cell in the presence of Lens

culinaris agglutinin (LCA), and
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11 and the nucleic acid sequences of SEQ ID NO 12 and
13. 27. Method according to any one of clains 22 to

wWQRNosolasnct eri zed in that said first nucl ei c BCT/EP2007/011158

conprises a nucleic acid selected fromthe nucleic
acids of SEQID NO 14, 15, of, 16. 28. Method
according to any one of clainms 22 to 25, characterized
inthat said first nucleic acid is of SEQID NGO 20 or

SEQ 1§ NQ.,ele%gm %%naM%{éhQH ERPViabR) l%;&e'r RHe BokRADR bdtep b) and
cell expr§53|n ﬁﬁg et erol ogous poly ﬁ pti de, mhere

the netho S48 [ FBIITBHAG i ofEPTgjsing 4 heterologous
transf ect pél anﬁnnallan cell with a nucleic acid

conpri si ng ?5 a first nucleic acid that is transcribed

to a short hairpin nucleic acid (shRNA) conprising a

p30.t Metlodacbeliog & icldine R@odharecterized| ippbatt dagtk mebletd comprises
cat al i g en

Ftcos SRl S R 2T EEE R e,

ii) a second nuclelc acid encoding a sel ection marker,

b)) ant htmdvﬁufgl i@ Behde RO GHliMphaRakedeBl B QBOYSresence of a
pol ypepti de, é cultivating the transfected mammal i an

cell in t¥EHPRAEM e of Lens culinaris agglutinin

(LCA) a2)an§£d)éctlsg|ae@insfﬂgteal mammdliaancet elidbles uaddrethadeditions of
t he condi&ggnﬁ of step b) and thereby selecting a

manmal i an f >expressi ng a heterol ogous pol ypepti de.

30. Method according to claim?29, characterized in

t hat %ﬁér@b Bpotgarf‘s%d'amﬁeiglg‘}rﬁqgl tsereARd 1$1t ?t@ﬁ &) is further

and a2) [ ste

cul ti v&fw@f niep by ghfea-,rﬁ%’-&cm 1 %{HP wé?rre >r Hrepslgction agent
pr esengd iffstep 19| @edebphdagenhe sedetliofigh@kel &toded by the second
transfeﬁted Hannallan cell viable under the conditions

of stBY HF " °whereby the transfected manmalian cel
selected in step a2) is further cultivated in step b)

i Bl.t hMephakionsdeaingla@ramardiankel etpyessing adwteaselogows polypeptide

agent st ik %R@r@ss 8 )hetQbld 59@ @gél;pkﬁ’tlckb Bas % | ﬁgh&é?in dggree of

mar ker encoded secon c acid
for sBicesampdifigatiniivhereimn tf@emﬁthesé SPEPEIeRdt afollowmg steps
het er ol ogous pol ypepti de wherein the expressed

heter a%l O st c%lng B ?R:Erlng‘l%lllgr? gellawuﬁg lfllcl:lelglc%%%rcomprlsmg

i)  a nucleic acid that is transcribed to a short hairpin nucleic acid
(shRNA) comprising a part of a nucleic acid encoding a
polypeptide that catalyzes an ol,6-glycosidic bond formation
between fucose and an asparagine-linked N-acetylglucosamine,

ii)  anucleic acid encoding a heterologous polypeptide,

b)  cultivating the transfected mammalian cell in the presence of Lens

culinaris agglutinin (LCA), and

c)  selecting a mammalian cell viable under the conditions of step b) as

mammalian cell expressing a heterologous polypeptide.
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fucose nodification, wherein the nethod conprises the
follow ng steps a) transfecting a mammlian cell wth

W 208078Bi#T acid conprising i) a nucleic acid tPEEEP207/011158

transcribed to a short hairpin nucleic acid (shRNA)
conprising a part of a nucleig acid encoding a

pol ypepti de that catal yzes an ocl, 6-gl ycosi di ¢ bond
formati on between fucose and an asparagi ne-|i nked

EB?'C eNll@tl%dJ Ca@&ﬁrlﬂlﬂge ut> !déz)ima g;nu %hiﬂta_@teﬁ?é_dj ienhedisiid aucleic acid
et er ol ogoys, pol ypept. de, cultiva

{ anchabtaged i o Baain Threisd Pobihc N2 or sEQ D
cul i na0O:21aggl utinin (LCA), and c) selecting a

manmal i an cel |l viable under the conditions of step b)

as; m ' q ssing a heterol ogous

pg'ypep fgggg%fakgﬁﬁgégaccording to claim 31

characterized in that said nucleic acid transcribed to .
a shott haifirginichicerdd ovhidh & trapsgrbedro q shoxpohaipgingpucleic acid
SEQ I D NQoprisiBg-a AudM€ labidCseheied BOMPIhe Shutki@hcids of SEQ ID
first nuch&*g acl d ich is transcribed to a short

hai r pi n nuci: felaer 6’(:orrprising a nucleic acid

sel ecbpd & saont hacleicckcrl ancadinga selbctBm@naiReNO. 14, 15,

or 16,, b) . . NUC [ i t
o)y AN 8154 Sh NN By PERR ARRCd rom
het er ol ogthesgrpup whdwterelegats plyraptifiesoramprisieg upuspglobulins,
het er ol Ogﬁ‘H&_uHQ%l)ﬂQ@l@ﬁ &S ef @ TRheh ot ulimtaaglgarul i ns,

i mmunogl obul i n Tragnments, i nmmunogl obulin conjugates.

34. Nucleic acid according to claim 33, characteri zed

| B4.t hiluclei did ddcstdimge) @it 3 icHara&tefifedSE@hAtali@irsiucleic acid
o SEQ -R:NFp B .
18 of SEQ 1D : 20, or SEQ ID NO: 21.



