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Technical Field The present invention relates to

ubi qui t ous/ uni versal processes for establishing cells

capabl e of stable high yield expression of a

reconmbi nant gene with human gl ycosyl ation pattern,

and for establishing stable universal precursor cells

avail - able for insertion of arbitrary target genes.
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i nportance for different applica- tions. .Structural

studi es of proteins (rational drug design and drug

on are based .thereon (Antivir. Chem
Tec@ﬁf‘!dﬂ'ﬁgi‘i 12 Suppl. 1, 43-49 (2001))), in- dustrial

The mnpi;erttahmnhonfrqtates giongbigeitpyaAs)ivarsd! processas fasesbdblishing

reconbi nan ro-. tei.ns, have increased the.need for .
cells; GAHAPT (17 0R NIBPOHEE: FON CSROTob BIBFOTINSg08ene with human
glyc@Saetich Nattednp adrfoeesbablidhtnd’Ressraaguvecal pReagasekells avail-
and Manufacturers of Anerica, 122 biologic

able; fiqE | InSRMPN0" AERIBENGAATISENge s e Wt@|nt ﬁ@thﬁrnre'ates to the

IsPS & b'léb tdi @bso@ss@wai ting FDA approval (K. Garber,
ce S2001 al\latu eaél Et ecﬁ'S 19, 184- .185). Dependi ng on the

application, native conformation and correct
gsttran I ON nodi fications (such as
Bacgﬂg}%ﬂg@‘iﬁﬁ%?“‘%"f'ﬁg‘ reconbi nant protein are .
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ani sm Escherichia coli . C ack the il .
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are Séli‘@d Vi re®nC@nt ir. I@w%?ﬁséhbﬁﬁ)tﬁ@“ msammeﬁy A£28SV01))), in-
for co-transl ati onal and post - transl ati onal

dustriptiappleations ohpretedys erzvineshandqiliniead use o orggebinant pro-
telné HQ% i a%é%é(? ‘;{:@é b}égaﬁéf}tﬁﬁpyficigﬁf PP&@JC%%?@%O(S# F:ebruary 2000,

yst ens avariety o
accdrrdlr@r 0b cy usVey by tthenBhanmnateutieah Rdseexgr eswl dtenufacturers of

t d d f t S Sac- . .
Ameti, deeRbToqihdntid efiionpelbehenbbodRsrera eitterin phase
111 tﬁ'a@%?ré?ﬁ%ﬁﬁﬁg bR é’tﬁirbvale%aﬁbkﬁé\e@dd@' Nenkergiodddh. 19, 184-

lissen (1997 Current inion in Biotechnol ogy 8,
185554-560). To CI fcumvent the probl em of plasnid
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sSequénces ¢ etero ogous proteins are
modufmaéegxnat @ChC&B\I@RMSWEENrwN’CWDrEO@IZWDOHGSBFOtem are essentlal
Prokg%]-étgpggc 3 Olghoezgiot%chnology "pet" organism Escherichia coli (E. coli)
lack the ability to introduce posttranslétional modification. Only eukaryotic celis
possess the cell machinery necessary for co-translational and post-translational
modifications as they are often required to produce functionally active proteins.
Various eukaryotic systems for the production of a variety of heterologous pro-
teins exist. Fungal expression systems, using e.g. derived from the genus Sac-
charomyces, Candida, Pichia, Hansenula, Aspergillus or Kluyveromyces are well
established (Hollenberg and Gelissen (1997), Current Obinion in Biotechnology 8,
554-560). To circumvent the problem of plasmid instability sometimes encoun-

tered in fungi, sequences coding for heterologous proteins are ideally integrated
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into the fungal chronosonme via honol ogous
reconbi nation. Further problens encountered with
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Mamrealtarbexarassprosstamarailtatred oellp &g wall ig tibgsgenic animals have

vord BN csBSRpdi, NEERR RN SRR LY MBuceq s cures

manoebkliaprcdlist eitiadn mnal’aﬂ\tlyebce:dnhﬁttm(\MVES(S'twly) i Fer transient ex-
rarely a

prespiaR o TXEaRi e § deet N Reen aing EhE Teer R Birant REREI ds intro-

ducdd\Wht@fletdaf ARNM 8ECAGI Mnb@megrafteatmm eie&kallil&r DNA. Expres-
stably integrated into the ge- none. If the gene
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Man?%@ﬁﬁw‘g B BERE Q6 cbhﬂ‘ﬂéfcﬁélm hOaeE ¥ ahbRBvEY, thBR transcriptional
l'anki'ng chroma- tin. Therefore, it i's highl

y
activitesvares dependinesan thereeliaetevel gfilthe detevast trngcription factors
and %%e%é 'cBromatin structure at the integration site. For example integration

within the scaffod- or matrix attachment regions (S/MAR elements) of chromo-
somal DNA can augment the activity of promoters -and hence the expression of
heterologous genes- and protect them from inactivation by the flanking chroma-

tin. Therefore, it is highly desirable to chose a promoter highly active in a specific
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integration into an active part of the chronosone.
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reco zljri]‘%s;ers'y (atee?@cﬂg)zﬁéndéﬁ%llr r%ﬁye%):lﬁagcgéé | %‘Ses (RRS) are a vi-
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er speed than the in Second
this eperwaubi ea pilzsmidd camyingdangjnpec R&S aén d:mwlseérte target a single

RRS, 4R8P osnate: s nd B bRl BF et TRl EREHRR Nomery,
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pective reco

. recogni sed by the re nbi nas
intergnRlgedsr aﬁcq%ém%l%@niﬁak%ala&ssaq %ﬁﬂé\@aheé speed Shan the in-
tegréth&w exeEF AP, EW@WH&@ dlésrﬁfdeﬂc!lﬁ?ﬁ? (Hé%”cér‘?é\'ad_gen%s 8te integrated.

Nucl ei ¢ Aci ds Res vol
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scr.een fort is,r ired t d h .
the BReSoRatectiomissbred it ateinat 2 arh ahoMd firAcign des., vol
24(90BY 1eﬁsti@z4ﬂ(@§%ﬁ TANE KRY &L, r@flmﬁﬁnﬁblewetﬁ@es evol, 244,
and bacterial. se- guences care not precl uded fro

p. 1BAtERYF 42PBR))- ﬂﬁ@@/@vgrac&f@r F%rlge§195u@ﬁé€§da-°rtél hag- to be integrated
into %%h@%%&%bb&@ﬂ; oSt b tﬁ@déhroﬁ'f&s%?né eRJLA §Qile screening ef-

inactivation o targete
fort is required to find such rare integrates. These clones often contain more than

one copy of the plasmid, the may contain incomplete copies and bacterial se-
quences care not precluded‘from integration. These bacterial sequences are rec-
ognized by the mammalian cell often leading to inactivation of the targeted re-
gion. Alternatively, the targeting cassette may be integrated via retroviral vec-
tors (Karreman S. et al., Nucleic Acids Res., vol 24(9), p. 1616-1624 (1996)).



gion. Alternatively, the targeting cassette may be
integrated via retroviral vec- tors (Karreman S. et
W@bk0o4/054383 ei ¢ Acids Res., vol 24(9), p. 1616- 1BCHEP2003/011027
(1996)). WD 2004/ 031383 PCH EP2003/ 011027 4 These
vectors target active sites within chronpsoneg, onl){
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gration 'sites. However, expression units .
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releddtebgoeties Ctoappliidat tioarspelitit e pRxpiesS aff theq@irBssed protein.
Summary of the Invention In view of the above, there

is still a need for a nethod allow ng the transform-
Suni’ COPMEE ThoBnlor Cell line with an arbitrary gene
codi ng for a product of inter- est to obtain a high

In vigvelofl the celyien sinerehisnaiill glneespfostainmethoddalitiwigg ¢kl transforma-
von 3P erbfi b AL JFAT B AfhE9Y) 8t Bkl A Branc of mer-

est fooubthih kahigtelietd exqurabisiang Hesaniylyeoprotdiy ¢epdatiagnsell, espe-
..wWth fea- tures of human pgosttransl ati onal .
ciallfara SeR ‘é{tthHPbHrﬁrgYd'tHPeCLHBPﬁﬁ%¢ SCHRRing grocedures. It

wasis%aﬁgahgiwemmweéeﬁ@r@més%gm@éoﬁ%b%aeﬁtsg@cssrldt@in@rwith fea-

gene (héreinafter shortly reférred to as "starting
turegefidyman pestuarsatdenalgsedificatipp atungh ygldrarg efdiainable by first

cerlG o' LSS 0!8 tyf SOIERLA Seinr 4ol (Mspaner shorty

refegedetovasa"dtartingpgens”)rinc bimeat doassertiallg Humah hybrid cell (here-

. f ti I . Qo by utilizi an .

inaftgh SPOHY Seentes Gt ngfoeian selley Seshpdind e hatkalasing he start-

ing gehe @ENhbhPIoGdUsePeddRmSihtibAr witht 8- fitdtekin@Bonal DNA sequence
integration and optionally a "place-holder” gene

(e.ge bivpitillEaing afapPRIPP BGR ERTIMHIY sesnrebifde@PANINg recombinase rec-

.S L i | e . | . L i -
ooniEEhSSIAT BASE) BB LR o8, e pRlDRYY S Rte-notcer
gené momoplisinggvartieus deneiafal i seremses (dmdeehatimggisotzdinged stable

"target gene") coding for the target gen t oduct .
clong, o1 pEsd SEaiTen 26t Rhfirafited A sBhafY Feroducing the
gend eFqntHrags efrbRT Agrd dhnealiddntaRREs geRE'Or esding &dr Whe htarget gene

the first targeting cassette; and finally sel ect- o
prodysh (Pseteir) py aiterdliiocke b lptegsation using & ipepneingse recognizing
the REESYIGhBGrJRERR YN Frst NBrgdthiP N8Bk, PERY Sfifally select-

Direct replacenment of the start?ng gene W th a
ing/fsalatingoaadtabBNexpregsionces!c capatiai ofgprodDing yge rmpounts of the

' f . he r o) t i al s . .
recofBihaf oGty oY Fep BE8TeRF ST its mlrtBir Peng avith @ functional
DNAssequdrg aeithimifiga DNé sdxpiancaetdudtg dFoe tispeargatfdene product is

manmal i an cells such as human nyel oma and hybri doma
also aARiSaBlgd human het erobybri doma cel I's (i ncl udi ng
human- nouse het ero-hybri doma cells such as

It was moreover found that suitable starting cells for the above method are spe-
cific mammalian cells such as human myeloma and hybridoma cells and human
heterobybridoma cells (including human-mouse hetero-hybridoma cells such as
H-CB-P1), which allow the production of proteins having an essentially human
glycosylation pattern. |



H CB-P1), which allow the production of proteins
havi ng an essentially human glycosylation pattern. WD
wQe0838883 PCT/ EP2003/ 011027 5 Using the prBGERP2003/011027
invention it is possible tdintroduce stably any gene
) en@o@di ng a reconbinant protein of interest into the
Using kg presephimantion ids pesgbte fointrodusesiablylsnyngenhencoding a -
: ' j ; gers ncodi th
recthSTaRt RN bE Ritel ot 1 Pt TR M a5t auh sbove.
UsMgo‘d‘fus poislemtl’ihger:ltybrekhe egﬁmdotmtbtdﬁ[]erg:ﬁrdmgaﬁﬁe recombinant pro-
._prefera .i.n close prgximty to a hi y active
tein i g FEﬁ%'_Eaé?a Tl thelpeis AP ﬁ&&'\? ggPERasedgrelitis gene and
prefeldOyTa ailese PsdXIehity€o B BRAN r:ld‘l‘.i‘(/%n('éélerl‘arpglacS:rﬁ'ﬁb’éé?I réfdihg in an
lines of wvarious orlqlémr] can be created carrying a
activi Red PolngerrgBIRSOgIA- réting dbie pyeserssinvenomgreaersor cell lines of

e i i hol f
vanB5E Rl GRHYR LARLLISate LU MAIZCER0 Dl g by R
Usingetiwripresant ipvendom, theypkiceehaldecidgene cat eRahatdeN with the

t ct. RRSs_ cat d by a,suitable reconbjnase, )
gendicfi e co T 1R (BfoMTian Prstale kit ate: seciia recombina-
tion Fatnetid RRSd cutadyZeduby & halitdbe® rabsmBINEYES &iving rise to the final

. heterohybridona provides for a very disfinct “human
h'gth'ﬁg{)%g@FF@ﬁ Gl tern. More specifically, the present

i nvention provides (1) a process for preparing cells
. capable of stable high yield expression of a tar- get
Finatents wasthwnd tatithg lgsentmaliby hetermhybtijoosy pedvides for a very

disti@@*&@%nm%%ﬁwgagéﬁwri ses (a) selecting a human

(hereinafter "starting cell”

capa- ble of stable high yield expression of a

startin e product being non-essential to the
Mor%?%?(f'f'ﬁ%“%zﬁ? ;pr??ﬁnt%}’%'éﬂ?'%@r?\ﬁﬂe?he | ocus of the ,
1) #pro¢dsRTol PREPANNE UElIs WhbAbIR & o - -
() sitbarti n cgﬁl p (rg% rse_pl gCi ng ?ﬁggg&eﬁ@‘c%&%ISQPBerSS{%neOfa tar
get geng iragugehavipe crhgsentially human rgycdsytationt petizin DNfich method
Coméﬁgégance cont ai ning one or nore reconbi nase

ecognition sites (RRS) to obtain a functionalized

(a) gpledtingsarhwedn ;cel ot tiwhanrtydgidiceinghersies®ad "starting cell" capa-

feunct i ona sequence containing a DNA sequence .
ble arSiFhis P WG SH ST PRHOGIESTR Brachit bemd non-essential
to thkewstattinaéli;zed precursor cell obtained in step. (cl)

by use of a reconbi nase recognizing the RRSs
(b) ﬁc\ﬁ%%'r'%rfa'f Ee lacus aftibe FtArEg penetirodast wishiretoe genome of the

start(rfgzéelﬂi rectly replacing the gene coding for the
st arti_'ng gene product with a func-
(c1) replacing the gene coding for the starting gene product with a first func-

tional DNA sequence containing one or more recombinase recognition sites (RRS)
to obtain a functionalized precursor cell; and

(d) integrating a second functional DNA sequence containing a DNA sequence
coding for the target gene product into the functionalized precursor cell obtained
in step. (c1) by use of a recombinase recognizing the RRSs incorporated with the
first functional sequence, or

(c2) directly replacing the gene coding for the starting gene product with a func-
tional DNA sequence containing a DNA sequence coding for the target gene

product;



tional DNA sequence containing a DNA sequence codi ng

for the target gene product; W 2004/031383
weFQnABRB3eN3/ 011027 6 (2) in a preferred enbodP@ERP200$/011027

the nethod of (1) above thes starting cell is an

imortalized cell derivedfromBI hocyt es

(2) inpe érefesmd emposimentef rtbas'@ethvék 9@@%@% skrgingaeell is an
mm%ﬁa%?d hy&f fd‘é?%d H’rgﬁ} F%A}gﬁ%ﬁﬁ szi[[grdé)fé (a%;w i5"s human-mouse

Cegr At T of of Tt he f U sequence(s
heteeb#mmmrm sach @gsl loeteso (Hybeldenad H-CBaP1 a(mmrwgeM)) and in-

tearrigh i DFdUBIPRe SRR SHaerchigol GEreoRrtdban locts (preferably

at aqeé%ngba%mant@%dmtcrmsré@fcen)l) or (2) above; (4) a
od for prep arln%afunctlonallzed cel Og;)]rlsm

(3) @ W@”Sﬁa@éb'e( o) higb Yiels) expression; ofoa target gener POBICkiobtainable by
the &;@cﬂéd%?gfyhﬁgg) gsb as defined in (4) above; (6) a
nmet hod r’ hi

ylre | expression of a target gene
(4) pmoelthod foniprhpeony e Bestionalized atdlingpraprising e stebsr@) to (c1)

{ t t duct obt bl
as dgfingdln FORPF IR B0 Gerivod foom i capg O ainanie

(5) W@mr@br esll a§ definefiigyasabbive; 1: Concept overview,
i st efp process to create hi gh yi el d expression cell

(6) @m@f@o@o Migh yéieldiexpressien of @ 1argele8pe goduclywhich comprises
cultl\l!@ﬁéBg %gcélgéf‘s befNSd ¥ éﬁ)’ Ebéve%eénd The I gH | ocus of

I'S represent ‘e upper graph of figures
(7) d&arged gbipe produchelbtsimable ey ewtivatihe ageailed grivefrom H-CB-P1.
followed by a protein | eader sequence and specific V,
D, and J genes rearranged and positioned next to the

Deseripaime bf Ehe, FiguresMAR and the Cp codi ng sequences.
Target sequences for honol ogous recom. bij n%ti_on are

Fig. dnhPNeRBERIfSAYIEW VY IYRSRB I RIGEESS FR GhrafenBighoWelt exRegssion cell
lined E@mpfw%%@xf@sé@ﬂﬁ@ﬁ%g%t‘?&?ﬁ? gené@ Mt8Hn gtﬁﬂqi lo&ely atofrt sites.

ét argeting vecCtor) geno
ThefIQHslocmsm HrGB\aHl @e@pg@mmtﬁdeg th@dsnp@ai g:répbvsﬁrﬁgufés la and 1b.

it oA v RHERSRS FORL FABIREHRL X 8dDR BEA8MLEquence and

a reco e resu
specTine f,iD sanél u]ngianemaéanzadgeecp,re:hpesmonéal mextf td tise teedancer Ep,

rtF5 frtE and frt wt artifical
the AR BRA &Sk FRI0 SeapCotes o el praviicss: srgtarologous recom-
binatibhgard Bhowas trhaaRbpdtet heiaf 'hbﬁﬁol@é@u@%%@gnﬁﬁrﬁ‘@cﬁmbfé&ﬁeen the
In addition a blasticidine or h onyci n resistance

flanigaa seghanas erereeais 'é(m’-trorré'ow C{hl g’-zefneeca@relgiéartgeémg Yegdor) and
the BehShy{ WA BRELARRAOREMENSEou N SGEIMIL BB, BELRE paniing
sequdmnzes arennsmadalce N0 the genomic DNA and a recombinant PBG03 ge-
nome is the result. The first functionalized sequence contains frt sites (frtF5 frtF3
and frt wt), an artifical strong promoter CES (Fig. 1a) or no additional promoter
(Fig. 1b) upstream of the first expressed gene(hobFc). In addition a blasticidine
or hygromycin resistance gene and an ATG deleted neomycin gene are part of
the first functionalized sequence. The recombinant genome carries the first func-
tional sequences integrated in the chromosomal DNA.

FLP recombinase catalyses recombination at frtF5 and frtF3 or at frt wt and frtF3
sites of the recombinant H-CB-P1 genome and vector 2, the actual gene of inter-
est is introduced and expressed from the artificial or the endogenous VH pro-

moter (Fig. 1a and 1b, respectively). Parts of the first functionalized sequence
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geng foltoyes. Thrdagbfelemnents A ag@@é’lﬂewba‘CfsW@d(fr'iﬁ3)sartde§eF@to it the
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frt FS {ﬁ ﬁgp?§lé%e$§ r§4m 9 Ttae ﬁz% gegpe tagﬁcﬁpha gonrhguous open
readfid RBAWY [dcRing thee ATGer medi ate vector pVCp cont ai ni ng
the flanking regions Vhpromand Cp. The 2 kb VH
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se prinmer VHpronR
regicrGRVpprda@nd\vEpr om was cl oned into the pCR 4Bl unt TOPO

he SEEb Y BV RIERCRRE 8 ZESHIA] Bt SR epomic ora
usingt foBwBid [P¥Anas VH\@'O@NErdgﬂ@llmg NGO agnamﬂ Sreveasmlwlmer VHpromR
(SEQUPNOER, i PEHL R dsiss Vipfadnigs gioned, ied e RGR 4BluntTOPO
vectBF PtGtro§BM teheRindediengrvdress neRMdd boR. (BRQ71P Kb Cu region
was amplified from genomic H-CB-P1 DNA as two overlapping fragments, namely
CuMitteR and CuMitteF. The primers CuintV (SEQ ID NO:3) and CuMitteR (SEQ
ID NO:5) give rise to the product CuMitteR and the primers CuMitteF (SEQ ID
NO:6) and the reverse primer CpintR (SEQ ID NO:4) produce the fragment
CuMitteF. Both fragments were cloned into a pCR 4BluntTOPO vector (Invitro-
gen) and the resulting vectors called pCuMitteR and pCuMitteF. The full length Cp
sequence was re-established by opening both vectors with the restriction enzyme
Spel and Dralll, and ligating the Spel-Dralll fragment from pCuMitteR into the



NO 6) and the reverse prinmer CpintR (SEQ I D NO 4)

produce the fragment CpMtteF. Both fragnments were
w@bonesi3sht o a pCR 4Bl unt TOPO vect or (I nvitro-PQERP20851i1027

the resulting vectors called pCoMtteR and pCopMtteF..

The full length Cp. sequence was re-established by
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dephosphaqryl vector. pV Fig. 5: doning
gestggﬂdz@%}?q?%ﬁ%\f a'éethK%Ct\?EPt ‘carrying a blasticidin
" resistant gene, pVHCpCEShobFcbl as and pVHCphobFchbl as.

The plasm d pcDNATRD was used as donor for the
_g_éL;;é@meg@tfatgswéor fRy9gEingecters capyne m elastigigie resistant gene,

pVHgﬁgtﬁ?HBﬁlsctﬁés gﬁhl B%E:éﬂlﬂg% <BLR_ and neonycin sequences

e vector t he vector was di gested
The \pilaslmﬁcmiRlN/éﬂ’RDSms used asMwéphbh@lM%d:Jdlmgene To delete the

Sall f t f t [
o Bens FERIREES Pl D Ene o Cn L AE B sqapgpges from
the vteh@orprp@EWchpm@e@ecwEﬁldl@oa@ksv@@twrthaﬁdokheand Sall and
resul ti ngﬁégl asm d_nanmed pCEShobFchbl asdel eted. The
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ShobR NSO s EIREP R A8 R B eb S b L 8ol 865 e with
pVHCpCESHhoch to create pVHCuCEShobFcblas. The BamHI-Sall fragment
comprising the hobFc sequence and the blasticidin gene was isolated from pCE-
ShobFcblas and inserted into vector pVHCUCESHhobFc opened with BamHI and
Sall, giving rise to pVHCUCEShobFcblas. The vector pVHCphobFcblas was created

by ligating a BamHI-Sall fragment containing the hobFc gene and the blasticidin
gene into vector pVHCuHhobFc digested with BamHI and Sall.

Fig. 6: Immunostaining of H-CB-P1 clones



Sall, giving rise to pVHCpCEShobFcbl as. The vect or
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"Fig. 7: Direct inmunostaining of HCB-P1 clones and

further expansion of clones. It is denonstrated that
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The cells are conpletely renoved fromthe well and
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cnpltat&jtamdlmak:l ioltbheesell Sugdds mat abtacbed tthehealdllewirfagec] ones
1: pVHCphobFchbl as-D6; 2: pVHCphobFcbl as-G3;  3:
pCEShobFcbl as- A3; 4: pVHCpCEShobFcbl as- B4,

Fig. 8: Ant-IgM dot blot of cell culture supernatants from induvidual clones
Supernatant of the following clones

1: pVHCuhobFcblas-D6; 2: pVHCuhobFcblas-G8;

3: pCEShobFcblas-A3; 4: pVHCUCEShobFcblas-B4;

5: pVHCUCEShobFcblas-D3; 6: pVHCUCEShobFcblas-G8 were spotted onto a
membrane and subjected to the ECR staining method. Since the starting cell
population homogenously produces IgM, clones with no detectable IgM expres-
sion result from inactivation of the IgM H gene mediated by the targeting vector.



5: pVHCpCEShobFcbl as- D3; 6: pVHCpCEShobFcbl as-G3 were
spotted onto a nenbrane and subjected to the ECR

WG @iti31383 net hod. Since the starting cell popeCHEPING/011027
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weré 8pbtteAed M8 a %JPHBPSrF&Hﬁd 1586 ?%B'tﬂ@ EOR galhﬁgl] Procedure us-

occurred between the (targeti vector an
ing dent-19gG ppiBoi. cells, a PCR st rategy was applied.
Upon reconbi nati on the endogenous cassette of the
vector ‘containing the CES pronoter, the hobFc gene
Fig. 40d Ceteetdors bahoenaegee fogugnbimation \da AgRasti ci din) fol -

To togh Gipescs Bernbista Frecqa R 6 TE Dad Qreamedaretween the
(tar m@ﬁoaaﬁdtth@ IEHB@J@@f HEPB-PiheelfQraBeR RFtEBY Wiz applied.
SEQ | D NO 7) binds to the enochgene

' Upowsmém%@cﬁu@}%@dmw@éasmtm thea@mnccxm indmg Wers CES
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ol P s St s St aen £t <BRaNRREd. RBRgPegBagrimer V5

(SEQ epaudi Tavhivh. bihds ¢6rthi lgBndfyic RO§Eene brMﬁ@téh@ecR}én%bls \Ritside
positiv PCR product was used in a nested PCR reaction

of thg FRIMERE V;mrﬁm wagiqerureamithvPpmsm (EeovidSe&s 12 NOs:8 and
0 el RGN Rl el WIBGPRAS A 8P Ao spgyece T
occuprogsyf ROR products is strictly dependent on co-localisation of both primer
binding sequences and hence homologous recombination. To confirm any posi-
tives the putative positiv PCR product was used in a nested PCR reaction with
the primers VHpromF and VHpromR (SEQ ID NOs:1 and 2, respectively).

a: primer position, b: electrophoretic analysis of PCR products

left: first PCR V5, V7

lane 1: 1kb ladder (Invitrogen); lane 2: clone pVHCuhobFcblas H6;

lane 3: clone pVHCUCEShobFcblas B10; lane 4: clone pVHCuhobFcblas D4;

lane 5: clone pVHCuhobFcblas D8; lane 6: clone pVHCuhobFcblas E11;

lane 7: neg control H-CB-P1

right: nested PCR



| ane 1: | kb ladder (Invitrogen); |ane 2: clone
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Fig. 11: hobFc expression in the absence of selction
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express GFP in a naive cell because it lacks a
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sequences
G418 resnstance depends on the homologous recombination event.

Fig. 13: Identification of the rearrangements in the heterohybridoma H-CB-P1
The cDNA for the light and heavy chain genes form H-CB-P1 was sequenced and
compared to database sequences. Genomic genes constituting the heavy gene
genes were identified by homology with unrearranged genomic sequences. Based
on the identification of V1-2, D1, J6 and p a genomic map of the rearranged lo-
cus was constructed. PCR primers were designed using this information, respec-
tive fragments extending 5° to the variable gene V1-2 promoter and containing
the D,J, and p Intron sequences but leaving out the variable gene ATG were am-

plified and used to construct the targeting vector.
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~structure of a nmanmalian _glycoprotein. The |eptin-Fc
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i .the Fc domain. Fig. 16: Am nophase-HPLC
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The lepitineFc bodlet@ecadritaine tavod Nplimkdd etigtsachagdesnene ®n each chain
rocess _including affinity chromatography, gel
of thEiFIOCt‘f‘%mFBh and nmenbrane fil- tration. The protein was
digested with trypsin and the resulting peptides were
~ deglycosyl at ed bgﬂ PNGase_ F digestion. The glycans were
Fig. 16hamigonase-PPhkiHdePteiizani de and separated by HPLC
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deglycosylated by PNGase F digestion. The glycans were labeled with 2-amino-
benzamide and separated by HPLC on a Phenomenex Hypersil APS-2-column.
Peak numbers represent the fractions which were used in MALDI-TOF-MS analy-

sis.

Detailed Description of the Invention

The present invention provides a method to transform a mammalian starting cell,
in particular a human cell or human hybrid cell into a stable high yield expressing
cell. To achieve continuous recombinant expression, the gene encoding the re-
combinant product becomes integrated into the genomic cellular DNA. Expression

levels are highly determined by the site of integration of the recombinant gene



in particular a human cell or human hybrid cell into a

stable high yield expressing cell. To achieve
w@owtiosn3eals reconbi nant expression, the gene ePCDEPI0g3/011027
. the re- conbi nant product B&conmes integrated into the

) g’_&nomc cellular - Expression |levels are highly .
into Eee eehilae PN T*h%’eé%ee tbﬁ hateayeaent®d Brethpe comprises the inte-

orat R e"R AR AT, YRR &GP o 88t gt o the

genom¢ hufda aefipMheegendefi lntesresg cadln@nfcm‘ the rermrrbunlaahtprotein can

ene trans tlona hi act,ive
eitheli B Ustien et fSraLpT Ve Strphar EpmbiRghe bFoBBtsr P b placed
unddrhehd @eafidi End mgl@rt,/eam@@rten@iatrh@ronb@ceur&pnntdgeatmg it down-
control of very st ron?arreco i nant pronoter, or be

stregingfdhe hialblyradtive ehniardrrogroterni ghly active cel | ul ar
pronoter by integrating it down- stream of the highly
active cellular pronoter. In a preferred enbodi nent of

In atmefemed\cajnloadirrm‘nttMethmmthbdn(lt)h@f thainvangiorethe starting cell

secr&if5y e aroding oabe' Brole st pRHply b, Spipbioid; 85 least 0.3
fmolﬁéhall/a dindi gy repiRdes cREIPO(wisich édilays BObgacdlr pd#®y Mook protein of

proxi mately 90kd) and nore preferably in an armunt
apprexlrﬁﬁﬁeé»'tﬁgh )|Fﬂ6| e /Rrefelsbbh Byual s M/ | Imore  than

| Ly, )

S PLRER U RN 2630 M o pproyqeely 00k

Alterpativetye in tt@ssttbetatarglrwen@l | does unet sear@:@rt@ec@ar&n@g fagnegproduct
hi S e

a ge&eglzﬁémgﬁg%p:ﬁ%{rﬁ r%?g%d 3:%??3%8& n?bgé@%rgtﬁago@}tﬁégﬁular or

- menf¥anepretdiecded. hlghﬂyamcpirhetedonerﬁ@rd’egi RéYbixdsatected. t he :

starting cell is a primary, imortalized or

fusionated cell or a genetic nodification thereof.

In aﬂ_&i‘%r ﬂr@?‘er?é@%?ﬁﬁtﬁjn%%hi: fﬂ%’s@#tm@Qieﬂﬂclts%jpf“lh%ﬁyp"mi?ﬁ%dahzed or
ells, immortalized cel %ierl nmortal | zed cel |

fUSlQﬁ'@Ited/é-'@” e @rﬁqueltlyinfﬂi\ﬁédcjﬂaé@P eofrorhuselthe ﬁﬁ%éﬁ“dﬂay be

sele&‘ég Frbﬁftp'rl?ﬁ]aﬁ‘ fseqrnmS le%ﬁ/ul%ﬁhgs(eu%hﬁﬁrlnlomgg &% erived

generally in ef n manu rn
fronPEFky@hbuytas&mrcteMorl cteﬂssorcgmteﬁn'fordafmthunmhﬁyrm lcsll hybrids,

o s SRS IO S A0 e T Y B L e o o
manh&dielifebYheh@emBont §Jrimésy @tellﬁwrgelﬁ@ﬁ&eimﬂhbﬁ@mzé@bn @©r fusion
the | and nost preferably is human-

with h@“tr@e%ahg@ﬁ ila@‘fmoan@sbm It(l@@\mm@nzhmr'dqmé\mdweyo hybridoma
cell FE}EWU?H :li—‘?n@t? e 4\%%@@9({1 %H}fllﬁ%]géﬁﬂr}ﬂogtey%fefalﬁgds human-

ncer Uman heter
mouabolv@)eromyburlsiomaeﬂ-éﬂ’aealtmMSACa Byaﬂ; dDFGElOlUSb'r referred to as
ZIM%ﬁ}eor hybridona conprises at |east one human
Ormsome and/ or is capable of human
post-translational nodification. It is particularly
preferred ﬁhat t he starﬁl orgh ene Rrodu t. i

If the starting cell is a human ce man hetero ybriao%ahkjé.g. as defined
above), it is preferred that said hybrid cell or heteor-hybridoma comprises at
least one human chromosome and/or is capable of human post-transiational
modification. It is particularly preferred that the starting gene product is a hu-

man gene.

The starting gene product is preferably selected from secreted proteins such as

antibodies, cytokines, hormones, enzymes, transport proteins storage proteins,



man gene. The starting gene product is preferably

sel ected from secreted proteins such as anti bodi es,
W@yi0ek3138s, hornones, enzynes, transport prot ePCEEP2003/011027

storage proteins, WO 2004/ 081383 PCT/ EP2003/011027 14

structural proteins, etc. The starting gene product is
strugfurplepratabien eAC-nBn® spar@tmg gene produet isSheither knewniangain prod-

uct ?FME ﬁﬁ%gﬁj% ié? §$3’ 3%}318 é;g%@qc%? ﬁP ?g Ori’{ dﬁ%%negbserved for

© H- CSd?]eenlsegadnwlmei sasedingnpiotdidure.i Su@lentv‘rg maVobeetﬂased on indi-
' S .conprisi m croarray expression anal ysi

V'dugfer Rt Eihds: Bﬁ*%ggéﬂ'cagawvtea&mr%ﬂ@%@namem pro-
tein e‘l’*e%t*tr*d?jhoré‘ﬂét@@érﬁ‘cltﬁh% P@'F@Q\As@ﬁ%ﬁéﬁﬁbﬁrﬂo%@h blot ELISA

power and sensitivity of these individual net
and |V\s€SEﬁ'6Mh|0ttBh¢ RO¥erskid sensitivity pé these indhadwai mﬂ@@hQﬂS is known

| ows the production of any reconbi nant
to tﬁ&% él{*l‘t'eecf‘ rLGgEf%lrtred target gene products include, but
are not limted to, enzynes, in par- ticular
pro ea r.ot egse i_nhi bi ors or.none cyt oki
The FRBMEL PG tF 10U T ol IpE e, PRackGOpablgany KeepTBinant protein
Preféﬁ@lﬁlﬂég &t ﬁ@ﬁ@%ﬁbﬁ@t@ iBEluldBt b@@%retﬂ&rllrﬂﬁéa't‘&s)enzymes in par-
full-]| en th anti bodi es or antib ody domai ns and fusion

tlculsr@trete@éeéoﬁmtﬁ?ﬁ@ infbitaes, RRoreRondre seytpkioes: reeapderesr soluble
forn‘lé‘l;cﬁer%g ?E.(ggl ; cgﬁgﬁ%ﬁmgﬁ;ﬁsﬁém%mbr%ﬂ@éﬂ tf%ceeﬁlﬁ.ﬂiaqsdomains),

replacenent
full- @lngtlnia‘rgitg:eim iog arftfilzedyedidoyaian ame fesiep pegtleircementbining do-
ein the starting cell is contacted

ma|r\1,a 9ﬁ£l’5es\eg%r’tos !nccg?]%steFUct containing the first

functi onal sequence, said first functional sequence
i pactivating and partially or _ conpletely replacin

In a; first ppkionce ﬁﬁ@oﬂaﬂeﬂhélhcamnrﬁgn@éﬁeoﬁoﬁwm, (c1) and (d), the
replféérﬁéﬁlaoftthé‘%‘t&rtnﬁd"@eﬁémﬁerel £ hﬂé/saﬁfcfr?étsgeg;}h l?cerW%nt strat-

or nultistep strat’edy, gene C
egy,twéeeqlarthemga@mec@ c&ig@mtaucsecuwnét advestor eemstiwetaohtaining the

I 0, th. a vector ontann
first A CFHE S B o e TR bR B e Fha B CCRAR partatty
or ce&'quuﬁjetye ré)milanlggl theogpoe ajoethfort tiee stdreingf géMe product. Alterna-
nacti vat ed ' Specific

ted/ t oduct
tively o ¢ JGPIACETIRTS 5t HECRERS FiEa P8 Tl b0 SiTareqy. diherein the
gené %afrigol'brofhé B%rﬁh@r%ené HodE&es Hélef:@(?'dr ihat6dt® and subse-

sequences flankin first function sequence I n

quenthe cont@etest Witlhi @Neatcé JeavRinbbthe flcsttfhectlam@ieﬁecg@meeosald first
funcggbélcgg uér‘? ‘frfi m&{;@%n)gatedl %@kﬂl‘feg sftgqgf&@ﬁgsd@ ?ed/lnactlvated

al ne
starﬂimg)ganeezﬁrodooﬁt the starting ceII or generat ed by PCR

Soelfit Bherb B Ao PRl AR AE B OB 2 BEDEET LR e star
ing ¢¥nddhig fhiclligdted by sequences flanking the first functional sequence in the -
vector which are homologous to the target gene or adjacent sequences. These
flanking sequences are obtained either from lambda, cosmid, pac or bac libraries
of the starting cell or generated by PCR using starting cell DNA as a template.

The percentage of cell clones resulting from specific incorporation of the first
functional sequence at the location of the target gene may be further increased
by employing a dual selection strategy, where a positive selection marker is con-
tained as part of the first functional sequence and a negative selection marker

separated from the first functional sequence by a homologous flank. Homologous



functi onal sequence at the |l ocation of the target gene
may be further increased by enploying a dual
W@ 2008081380 strategy, where a positive sel ecti OPCTEP1063/011027

is con- tained as part of tithe first functional
sequence and a negative sel ection marker separated

exchiangm alleavs incetpdraiieni efntdle pesjtivacelasjioa marseviotike absence of

0
the peBilve SORRHBHCHRRRE, SRtoEs oY AN SR afcertare the

hygreedyeid, |biastrlmiclkemeomn;td1ue asbgls:mamumtyntﬁmw@@aheyend the HSV tk
sel ection Exanpl es for posit | ve sel ec

or tm%%?%narg%ﬂanam@%?yé%neeﬁ ¥e isalentien ARy, ﬁ nMaE%ers and
meti§bdd AFtReRHPINeLB68 BENRIWAND tHRHRYIddin He bRE

g,ymnom ne desam nase gene are negative selection
Cell eeresulngKees herolagsussrchioge tareildenlpied oxttherpresence of

elenfints ‘%@%’W é :%nggﬁ% gé} r@gsécp frtol?ﬁ tﬂEtﬂrs?j’éhfﬁéni?% dssebc&yence and

resulting usTexchange are

the Ihlaetlpatﬂamenéatdéasted)mmﬁem off thar smtlagrgemawlthaese cell clones rep-
eﬁg%?e?se . fer& he first fﬁncti onal sequence and the

resenh g iopR"1SFd RIeGWSR% Che allel e of the starting
gene. These cell clones rep- resent the functionalised

precursor cell. The first functional sequence
The @igsipiinstignanged+enasr OTRREE.Y 058| cinede fRRPIS) satected from loxP,

frt, é\tttL lan ”&tﬂténﬁ%sst %Bﬁoldaﬁﬁggésd r%féﬂﬁﬁﬁror{ Sﬁ@gﬁ‘{ﬁ Olblvases or

or resol vases of egr ase
phag:er é:Bérmm:grakmt Itsualpi'efme@rhhat saidsietcogniioov Sitkes bmwde for unidi-

t|on i nteqr.ati whi ch i Chl ved
rectigfefistedElighy B e eievedr s o By MonfietBE it af sfes as wel
as b?\@hlectwuwp@/)per)&@@ggmhbﬂr\sl@ést 65008 1Ghfagkakal TBE FFst fuHt€ional se-

irst functional se- quence may further conprise

quenggq MaYc 4tk sempTiser spqvRIdes: Selegigenties) raatkes, gatgnces, se-
creté ‘B?@ﬂ %}%H% PcfrﬂgPér‘ér%nhﬁﬂE%%9§F)ﬁce %Rjda(@ ﬁb@ﬂ@l&ﬁylatlon sig-

pol yade atlo sig- nals enment’s,
nalspflﬁelmmtsdat@r cell for the target gene product
the functionalized precur- sor cell (if not already a
producer as obtained in step (c2) of second option of

To cﬁéﬁt@dé rﬂiﬁ@dude]r)cellsﬁﬁ thel et §ele td‘r@dﬁ’&ﬁlﬁecﬁu@mﬂoﬁﬁlzed precur-
DSM_ACC2577 i S subse- a%uent ly contacted_w t

sor %%bé'ﬁmqte%f Ye 8nRTGNCRE, wag&doHUSF%&ﬁ?-bﬁ&se%nd option of

embSHﬁﬁ‘&@c (ﬂh%eéecfeq’ Réfé”gciHeOﬁ@t@ec%‘r?é‘% P@ﬁﬂrAéé.?SW)? is subse-
target ge€ne and for said reconbl nases present

quentty tqaetaqte@tWi‘tbnatsse:ﬁwd yeqinsneentairiag stosgcon@cfunctional se-
querlde?¥He, SEUENAmANILDSqGONRL LA IsUaGHEORRLP BHETGRP RRS ()

rono sequenc
for sajpd |re@ordpnmasesupde:amtelptuhe ﬁnesmLfenctasnalrﬁmrﬁmuce masesecond func-

. __recognitiaq equences differjng, fromRRS o

tlon 3 (TR IR TSR AERETISE (CHAEH (SEBYFaETREISELEhgont promoter
sequepeesdridimet isegabnt) sorideassor andf feerer Requeredd)i recombi-
nase recognition sequences differing from RRS of the first functional sequence,

etc.

The integration of the second functional DNA sequence is effected by recombi-
nases recognising the RRS with or without accessory proteins (e.g., Cre, Flp, ¢
C31 integrase, resolvase and the like). These recombinase and accessory pro-
teins, mRNA coding for these proteins or viral or nonviral vectors allowing there

transient expression are delivered together with, shortly before or after delivery



nases recognising the RRS with or w thout accessory
proteins (e.g., Cre, Flp, ~ C31 integrase, resolvase
w@nw405383 | ke) . These reconbi nase and accessorRCPEP2003/011027
teins, mRNA coding for thede proteins or viral or
nonviral vectors allowing there transient expression
of the sedend iwrdionebgedtiicen th, shortly before or after
del i very WD 2004/ 031383 PCT/ EP2003/ 011027 16 of the
second functional sequence. A pure popul ation of
A pmréq:mnlattnn af clongstduntsietranthd sacsno fiahctirtiliergaente at the lo-
catjon of the star i s achieved b
catiagy p¢f sRotihgene e asmisiad P A eHon 1 eepBRituged func
tlonéT%$§€t|&€ﬂ%rké§ g e NI TBhCestimblRAgH | MSCW@N‘I@ Rfcféted selection
sel-ection marker gene introduced with the first
markemgene inrfrodecprewid the find fusctinsel sequancepmnayebe veegnstituted
. IVE R r f n t
PR BE Sl PR or a0 Snl rl I HHAE-ANE GRRADuty fhg; second

functohaleterencél) of the invention (conprising steps (a),
(b) and (c2)) the gene coding for the starting gene

product may directly (i.e. wthout. the provision of
In atslé@o@d @PHDACHT @rﬂbb&hn@@wtr | g | thtl@nf(@ﬁﬂﬁr%s% (a), (b)
uence containing sequence coding fo

and (@2 éheggene %@mé@r ’(hﬁéﬁ‘@rﬂaﬂ gene pREHET N3edispeidy (iag without
the ptdVidigh %g?gﬂ*ég:ﬂ?go%ceéﬁaﬂ)éj refiabdd P ﬁygegogfvgm%equence
- contdirdrng |d)dDINAeseqm\ertrm‘ @pdingTlier tthier targbiNAg ez ymodectghereinafter

shorl gt erd = naech N ot aensEnea v B Sausnreniaay be in-

corpdfstednsea dﬁ@@rdI‘hﬁdﬂth@f@ Btraedgy &8s desbiibed @eodifl BYFbIMhe third
of enbodi nent of the invention is particularly

DNA, pefeq15ed M UG Ry @Reainargitiogahseprsntes (Fych Gip@romoters,
marl?ér%dé‘&e)d a20tHd &tstt BRd gé’éteo'h@t D?ler QE%u@ﬁcbé’H%scﬁlb’ééq{erem before.

I' ST not necessary. In erre odi nent
Thlstsleeondnwhl’oncﬂf emhedinent (lr)gofcizisiel ingestien a@lpﬁrﬁl@larly preferred, if

oty AR BERSE G EIRLls PHBSHR o of the pre-

cursbRtely rahoionecdsshhg funct i onal DNA sequence is effected
' at a lg locus, preferably at one of the human

rearranged Ig loci (e.g. heavy chain or |light chain
In ptéferRd éHbﬁmEh@ (Y by m»feﬂtion e seAfihg"&8dpreferably is a
I mmunogl obi n locus is genom ¢ sequence

humgurm@umuh@etméybud@maoﬁﬁl, prgfejabdy (heatsrochepmdomgreetl H-CB-

P1 (?gwgt&?gﬁg%ffﬁ ﬁtggrﬁ?c{rm)g ﬁ%ﬂ&%ﬂ%? B'i%‘l 5e cilmehnce lf effected at

a Igwhiuh) pyefeeablysst dree bhehdipbmashoremrraiged IHdob ey, ineavy chain or
HCB-PL this | o

ight; Qiator st '8) A 0o BN KotG deknine SFpTTANGSS ARl Begl 8B ocus is
the yéﬁor%lcg§@@Jéﬁc@<§l§#‘rﬁbﬁdlﬂguﬂﬁeﬂﬁdti@nbhﬁg Hdoreoaneay eBfl A or x )
mod\xlflnead from the germ line chromosomal configuration during maturation of the
B-lymphocyte which gave rise to the hybridoma. The IgH locus is located at
chromosome 14g32.33. In H-CB-P1 this locus is formed by the rearranged and
affinity matured VH1-2 gene linked via a D-gene to the Jy6-gene linked via the
H-intron to the Cu sequences (DD 296 102 B3). The sequence of the rearranged

VD] region of the H-CB-P1-IgH locus is provided in SEQ ID NO:12.



p-intron to the Cp sequences (DD 296 102 B3). The
sequence of the rearranged VDJ region of the

WORM@BORB83 gH | ocus is provided in SEQ | D NO 12PCWAEP2003/011027
2004/ 031383 PCT/ EP2003/.011027 17 It is preferred that
the cells of enbodinents (3) and (5) of the invention

It is @refedeed Ehakddef ¢aim ¢f wBbPAiMEEM 43) ofthe hwemsipa, are de-

rlvec{ hroé'r? l-ﬁt%{ gjr; B%M g@%@%@ lttpg:(rgéré;{f l{:t%g déféYneert |'n°é]'ﬁbod|ment

(3) afabe mhentlm:rettlhat B’\qotae'get gbhg piPB¢E0et nsmmwmn suah case the

cell e ePBnPBROR TSI, hribe.Fitve £l h Bartiqupar utiized
for tﬁB%)&b‘ieé’é@n 'dffaéﬂtlt}b@‘ic%dlt |€%§§IBF§ eslt @s IIgRPIcRaRE déd ihaRtivated

gene coding for sane or different targef gene
(disrgptrtlicer replasedewithag gerr codiw her spae whediffereel target gene
prodg@f‘e products obtai nabl e by expression of a cell line
erived fromH CB-P1l possesses a uni que essentially
human gl yco- sylation pattern. dycoproteins for
t her apeu lication, in particular antibodjegs, are .
Mordd)r of fiEaRthabi B8 erdeimding Pladticsf btgBahEe  eRpression
of a ReBlineadedivdd edah HAOH-Pi GRiskeskesSaltihiq@s ebbdntidigdhuman glyco-
gl ycans are generated only in manmal s and they have a

Sy|até%§?§ﬁfnal i npact on phar macol ogi cal features of

these proteins. A fully processed N glycan forns a

bi antennary structure with core fucose and term nal
Glycepradtémsa’fﬁrdﬁwe(rﬁpgut]is)appI‘CIaEionajirmrparjzicufarpaotib@diss are typically

man{BREurRLE e R CEls hRPRysS BrkkFRagPlitndt Mg tons sucn

as Nglhmmsl | gly@tah@rarélsgledfelsrm?g %Mydﬂ:fgaﬁirﬁgls?m?)cﬂeb@ﬁd&vem shisstantial
e e as we tu I T1

'mpa&égweap{% %?QJPQ'EPB%%%W% t%&&uﬁr%‘ﬁnéf Atffa'HYtFé’Pﬁ?fr?-&P N glycan

forn'r%'aabiac‘ntéﬁhéir% cha&@rslvva@eoréfﬁfdo%é ;ﬁﬂﬁt&%ﬁar siahic %eidsg (Fig 15).
- % for 'anti bodi es i n hunman However,

The hngj@rﬁér@feﬁr@@m&‘of usderl iphysietbgie cﬁ@drtsonsﬁcc@ra@ésonlryretruncated

f apeu r n_i I .
versfRElo RSy MasPhob ¥ PG Gl w4 B Rigdy BRven to com.
pletigeizpahes oni iy gelstyqlel asatvet a;l cymopltoteecamsdltnons

so tfig MRRkes OF sian SgrpBdpER I Tion 52 tha depdil Sie i agi 16 the glycan

varidXane! ®od& nEﬁrom{Aesmm@ue/o i€ aBtiveaREOEhOMah bP¥d. However, a
cont ent og@rq ycans term nated before the addition of
g

highqeerceniagese’ fianaleduoieies Jnereases die 4gHdifs of spthgpapeutic pro-
tein ﬁ\]%’tl‘ﬂg[}gm %Qscélﬁnﬂe%odé:IJI\f?%{ it L tiﬂeeﬁgyhl LEYPEE04 generate

i es To nedl ate conpl enent depend
highbysiatimatiedi ¢lygopreteids rim rmoeﬁmﬂxsoﬁhm QeQednd Ns@mﬁilsiwmjely used in

the P hughEs ObPIRGAPSTTAIE: G G8n( SoFon T IHTRE Fnfd therapeu-
tic ghyHopesteh®d &l l@mpt@r@ten@&ﬁ)glycans terminated before the addition of ga-
lactose (GO structures) is advantageous. So GO Glycoproteins tend to dimerize
and the ability of antibodies to mediate complement dependent cytotoxicitiy is
diminished. The genetic composition of PBG04 allows a more complete process-
ing with a low degree of GO structures (4.3% on leptin-Fc in a roller bottlevproc-
ess)

Whereas the general biantennary structure is formed by all mammals, some spe-
cific structures (linkages between individual sugars) are either specific to, or
completely excluded in humans. These structures affect biological features as



Whereas the general biantennary structure is forned by
all mammal s, sone spe- cific structures (linkages
wheioesr3ss ndi vi dual sugars) are either specifiBCT/BP2005/011027
conpl etely excluded in huma#s. These structures affect
bi ol ogi cal features as WO 2004/ 031383
well.pOTe P 3t (9 P62 vantagkefe us¢h@ll§f@r ganufa¢teirefglycoproteins for

ther AR ABPURIRE AR ProfiefTR, AEESrD AHGEMEL® Bonerate hu-

manngeEstamodifizytiess tacmdgmmauzs/mas wginh sgrec nbt (present in human
nodi fi cati gjns and, | ac nes thCh e not present
cells; reniRRRRNSDAE Q" APRPIFRs e51 SUc C‘%{@yma&’a‘Pe |§Nhikglyeuman or

cont§$r'1°9 &BIsk® ofMUrREN %‘P\Pbﬁﬁ%gé{nﬁﬁn‘iﬁ Pl Ia@@?tc@llg if i$¥Rp6Ftant that
human chronmosones. In the latter cells it is

the hwmarnt apecifip alycas@tinmanzwpeg i dampingte cosy| osen not present in
humgﬁgymes dom nate over those, not present in hunmans.

0 neuram nic acid nay be added as N acetyl neuram nic
So rmurdrmchaglldymﬂwlbe peddednaniN awetyinetrenindd taeid oei Ngglycolyl-

nevrrg Pl Shedrer Belndo iR oG sylichyeloF Foes SasaN siveolyl-

neur@ﬁﬂhﬁbﬁsaéﬂdls%‘sen'fhﬁy glyﬂ:raﬁsl fORHN QUL W damdnkBYs |#@drizh. They
the formati on of anti bodi es agai nst the thera- peutic

are Imr@tJ@paennCrﬁrahmaw ead feptheefarEationc eheatipodigs against the thera-
peut?cdﬁ @nal glycosylation enzyme, the alpha 1,3
act osysl transferase. It nediates the transfer of
In agelltlomesmduee ctediseoqmtamdan@Iditiesa'aldgb@os‘ﬂatlbe giizyoae,. the alpha
h |inkage.s a f oun ast __and_.as ,a
1,3 e R iSrtnets Ta08dfes By SFFinhar S dresidues to exposed
gal r@gi@iluﬁgtoftthesgl%afmCSLLUI“BhnI@EOIQFHI!;d) eoumdh yeast andat leprotection

formati on of || nmmune co exes and_ki dney danmage as
humaps lhyavedirer @gating ﬁﬁﬁgog&l%%“%b EREHUCHER] B\égogmtlon may lead

to tHeeFELHnﬁ‘atF&w ©F MHndhi¥e %bﬁgﬁeﬂesgaH@'kldﬁe?E%Had%e%%nFé&l@c of treat-

uman proteins cont ns bl sectin
meniN- @olyt ;IJBQJoyEB§@&rdawed leptldd'sscmmamqoehphsel, 3ig#ll uence

A syl RBhnind? o1 1ETmaH nolip O BB B thd Bl8befldiicoseamine.
It ddes rIDJtQtperIS& wifiueniiedeologgfedtuaset W (hleyenseae wonplex interferes
with EiGGeHGoBF e dlatig (G HCRUARIAD AR T ERRERCUgRRsecting N-
acet%’_!blﬁfé%b@ﬁﬂb(e deneniRste wmlaélag %‘sulilﬁ? Q¥ ribkey effRIXAD) binding of

herefore cells have been engineered To express
the Fa-gamma %@@pﬁpgaoddgaeﬁfrancemesrﬁscpfeaagbocw |det3@ndent cellular cy-

e r ! -
rotob 7 PRSCE S TRERGERE 2485 EnghBF08) P Shtress (1,00
acetgllgymmsamlaylnsramﬁhmse ddr etof mmeaseathealmrcéneta@ehloévadn core-

nmouse  cel | se proteins contain the
fucc%yggwa%ogalgs@sf Ebt[e@\r%;w%%%ﬁcal for mouse proteins.

A h@hse@@ﬂefntComgb,rdogr&@Hs fittoutusdie Budds@ aaMmalse b tdthieved in
he

mouse cells. However, these proteins contain the disadvantageous features typi-

cal for mouse proteins. A specific hybrid cell of a human a and a mouse with the

right chromosomal composition cell can combine the advantageous features of

both. Cell lines derived from H-CB-P1 such as PBG04 are such cell lines.

The present invention is further explained by the following examples which are,

however, not to be construed to limit the invention.



ri ght chronmosomal conposition cell can conbine the
advant ageous features of both. Cell |ines derived
WO e@a043€B- P1 such as PB&4 are such cell | i neRCT/EPm®03/011027
present invention is furthay explalned by the
| ow ng exan‘R’ es, which are, however, not

The §8H§t”feu@oc5d°]1 ﬁistdetpr?é‘tﬁﬁvaénttheonzerW‘?'E@@'&Wb@i@’ég'eku'a"b10|09|e

Akac%ﬁ'; éz%%qo%gélejrﬁ%ﬁaftéﬁ dbe SiskY, h'oBErttkg&Ig-]StWaslo, Berlin Buch,
deposi ted at Zentralinsti'tu ur

DDM&&E@%Z&BM@OB@? ®n Makehlelfi, el 30 ands wenstrhasfeareddty the DSMZ,

Rob Rossl Str. 10. Berli,n o - 5..as
Deuldiepsah T Reran MK B aen et wad 7 el tuePaa by HaScnroder
WegDBBF 381 D¢ IBrachecthesngl Grgmaory, M%D@@ém@er&rzemwmiand here given

Zel l kul turen H,_ Vaschr oder

13, 38124
the gleppsitannenymRss: RS, A&&%&éerrﬁeﬁ @G%Odoaﬁd Der @VHCHCES
t &%}t@ hg,
hob@db\éﬁs;) l%&sgggprgﬁ%g%g;f%o%cbl as) was rena?rjeg{PB&?ngg as DSM
ACCRag7 dupBeptegabert 18 200MsZ as DSM  ACC2577 on Sept enber
18, 2002. Exanples Materials and Methods WMaterials:
DNA C oni ng Techni-ques |Isolation of Genomic DNA: Cells.
Exafmplesa T25 cnR flask were trypsinized (see chapter
"Trypsinisation” below), the resuspended cell pellet
transferred into a 1.5 m Eppendorf tube and 200 pl
Matdthas afdedetndag t ube was centrifuged for 5 min at
13,200 rpm the supernatant di scarded and the pell et
Mj@”@'&uspended in 2 mM of solution A After transfer of

t nto a Falcon tube (15 m), 133 pl 10%
DNA #@@@iﬁpg%rot ease K were added. Either a 3 h
IsolétimubﬁtGenoraﬂxc 5H0\: @ellsafronver TRi5ghm?i faslbaterentrypsinized (see

erature fol lowed. The syspensi or S 1 xed.
chafigt hTEORTTaRSI REIBMalF raLtosateh SPl asiet Dersrared into a 1.5
ml E@@@habfmmbrégamd 206300PBS @@Ue&CThatubna/as EBRtrifu ed for 5 min at
supernatant was transferred into a Fal con tube 5m)

13,2800drrinx éBe viunerpatang discryde et 3nchshe me”ehrrewsp@edmn 2 mi of
soluﬂBﬁCA p!l\Ft%Pecrér‘Psrng%fachg repe'n@?o%r féﬁg oﬁ@%i[{???ﬁ!), 133 pi

ette t suspen
O%TE@Smlﬁd\Béé all p@JSeaiset K werepheded yElurne;sa)Ia/b iad:utfaﬁmn at 55°C, or

an QRighfat KR oo eE bR 48 PR Rdpal i Fygbension was

mlxéK:R)ltrDBOVOpldStMCNaCCIeérﬁdilv@rL@&%dSmUE&%ﬁﬁef(oaél&ie)‘\tﬂlﬁ.?hng it (4300
Preparative PCR Preparative PCR reactions

oMl CoOuriar- T SHPRMkEN ERR (on SGIRarie A FolepastiReL (15 m)
and WQEBQ/‘)lt@QCF?rnQI' 160 JCEHR oMBAYH A dIKE 'DRA IgretibHatd Ritmed at the

lnterface and was removed with a pipette tip and re-suspended in 2 TE buffer.

The DNA was allowed to completely dissolve at 56°C before it was stored at 4°C.

PCR: The PCR method was used to isolate genomic DNA sequences (preparative
PCR) or to detect certain DNA sequences (analytical PCR).

Preparative PCR: Preparative PCR reactions (50 pl) were set up with the Expand

High Fidelity PCR kit (Roche) according to the manufacturer’s instruction (20-30
ng of template, 5 pl of 15 mM Mg Cl, buffer (10x), 5 pl ANTP mix, 0.5 ul of each
primer (30 nM), 0.5 pl polymerase and filled to 50 pl with water). The PCR prod-
‘ucts were purified using a QIAquick PCR purification kit (QIAGEN).



ng of tenplate, 5 pl of 15 MMM C 2 buffer (10x), 5

pl .dNTP mx, 0.5 pl of each prinmer (30 nM, 0.5 pl
w@eignersse and filled to 50 pl with water). TPReT/PER03/011027

prod- ucts were purified ugdhng a Q Aqui ck PCR

purification kit (Q AGEN). WO 2004/031383

PCT/ EP2003/ 011027 20 Anal ytical PCR Anal yti cal PCR

sl S8R5 AR 28 5BEGORL 80 ) IR oPoL e iAo poy-

meraésileO kitg(QIAGEN) follawieg theplmdhufabtufreeYs ifkthuqtlondM® ng of tem-

platdyeh phaPxBirieta Ors 1l 68 TPOTRG G i diteaki el 188 iR 0.1 1l Tag
poly febed EnBIFARLAR IO mhf»%teg?ch product according to

the annealing tenperature the prinmer (see Table 2)
and the length of the expected PCR products

rhe (5% B4R bBLRIA AR ER AR o SR Bl A Snncaling
tem?&’a&um’ peshel ;rm@ati(saetTatEF paYy ahmﬁt the Ilaln_;g:hhofh thesexpected PCR
eng h, ti e length, ti ength, tinme
produghiaielpiedeAparaion Hie AR aMps e R seraiatie D
tenperature length of < 750 bp 1.5 kb <3 kb > 3 kb 6

kb fragnent elongation 45s 1 min 2 mn 3 mn + 15 s 4
Tablajln Lengsh of the ram;zlff'teeirfregua:iengtdeperatﬁin'\es eém;gtatkiretime

+ ooy ot 1y o T T T O Tahl o

(anneal |itaghpletaRee atdih Sedalide Re 8ture t@hg@ﬁtllre temperature
ATACTAGICH CCCA ‘-‘(‘A(‘AT(‘(‘A(‘ ( '%'%\ A BCO BRI

ParafBEr G S| RET By i PR o 5T OBaq e flength, tme

length/Hpr oﬁtJ<275Pc§cBCGGGrMéE;ATGGACG|3d¢CAGqu\TWb( 55) (& BEO
fragmBRt  Cpi nt V/ 3 CATCGATCCGCTAQTACTACTACATGG (55) Gl BCO

DDl

clongali) ¢ t 4T ; NA&CA“?@&AAC?@M( " Bt gE P IS s[4 min + 15 5

time chM t t §F/ 6 GACCTAAGCTGACCTAGAC (54) G BEESTSRE stes 3fter each step

tempdrafud C-|CARAACCTGTARC52) Tl B ABE 8 ATGCCPERITCAATGI TGUE#ECEC

A ALAA T OO s o |

(52—t B— V79 CACAAGAATCCECACACS (54— THB
EBVt est R 10 CCTGATATTGCAGGTAGG (52) G BCO BRL
TablEBVtAwidalihy teA(EBAREaACOAETdS (52) G BCO BRL In

Prlmbé?/!SdEQ IrIISCI:JCFDI Ctslegl:e;clet (aacnneallng temperature [°C]) Producer
VHpromF/1 ATACTAGTCGGCCGCAGGCACATCCACAGTCAC (55) |GIBCO BRL
VHpromR/2 TCCCGGGTATCGATGGAGCTCTCAGGGGATTC (55) |GIBCO BRL
CuintV/3 CATCGATCCGCTACTACTACTACATGG (55) GIBCO BRL
CuintR/4 CGGCCACGCTGCTCGTAT (55) GIBCO BRL
CuMitteR/5 AGCTCACCTGGTGCAACT (54) GIBCO BRL
CuMitteF/6 GACCTAAGCTGACCTAGAC (54) GIBCO BRL
V5/7 TCCCTC-CAAAAGCTGTAG (52) TIB

V6/8 ATGGCGGTAATGTTGGAC (52) | TIB

V7/9 CACAAGAATCCGCACAGG (54) TIB
EBVtestR/10 CCTGATATTGCAGGTAGG (52) GIBCO BRL
EBVtestF/11 TACCGACGAAGGAACTTG (52) GIBCO BRL

In bold: restriction sites




WD 2004/ 031383 PCT/ EP2003/ 011027 21 Anplification,
isolation and quantification of plasm d DNA: E, coli
WO e@assesImnts were grown in a1l m, 30 m orPdD@P9D3/011027
culture and plasmd DNA is@lated using Mni-, Mdi-
o.r Maxi - pl asm d pur| f| cation ki ts (Q ACGEN),
lification; {5913 nd; guantificagioncef pRsIMHd f%(ﬁqjlrglansformants
N e n 0
Wer%fbrrsgéecté’éﬁﬂ“épy? Wemm’&%t %Lgﬁ‘a“gs%?%’iﬂ‘%%ﬁ*gfbyé@s%%ed using
Mini28Midim oRdMaxi+ laomidEpryificabigedts QIAGENS nirdsiitivehs The in-

s Sh87 5 s R DSl P ENPL BRGS0 s ceter
miné@ VieEpédtrescopecaaaenaad thy dHwerisami aterel 3ee Jahhm.
3). If the analysis required the use of two or nore
restriction enzynes, the reactions were carried out
Rest?didh! BRAGHS Didb&eSi: PRsHlidRIRAT RhS: dlgféﬁ@a ‘é‘ﬂliﬁﬁ'lh unit of the ap-
sequential single digestions were ormed w t an
profriaterrestrictiprcenzyme for ilf ugaefi BNPStLS}m(_Z( Cha\GERferofnd hemperature

reacti Used, Re ion nes Enzyne
recopfEhu§l i) the FRBb e (o TRp Bt off ThetShqles TREHIRESTE use of
two Ldrpho’ié@e%&nﬁ:ﬁﬁ Bheyales, RA&3@actiBas |vl/er430cé¥rpid J3UE dinultaneous

5C Boehri nger %175068 BsaBl 10 // 60C 2 80C
dlgeétlena BosiBlEs SthgaTiee, seAugial sgle dmmnéwa%%e Refagned with
| t Bl

n S ard AR puitiadon 40 QRACRN T e AP T

37C H 65C Roche 404217 Dralll 20 Upl 37C 3 + BSA 65C

[ . UWpl 37C 3 + BSA 65C Bi oLabs
Ta—b,'géu%@ d Egg‘é%lt&?BE%%'l”} C H 65C Roche 200310 Hi ncl |

10 U pl 37C 3 + BSA 65C Bi oLabs R0103S HindlIl 40

Ll 1C-B-5C R r\hc 7908983 Kppl—31.0 ||/ nl 237C-l_65C
EnzyRgEhe %@@%6 MiamRo Ul BEfe7C 4183% Bi JPapduFeisgod Art. No.
Barifl] s0IPL BB Bhtans RORSOLC Pt o ] dal BICo0
ks ?99.@%?&31%5“5‘1 1955, P reeoodt ortas | (175068
BsaBl = 10 /701" [60°C " T [Z7T T {80°CT |BioLabs = |RO556S
BSWL |10 U/jl [55°C |3 80°C  |Biolabs  |RO136L
Bst11071 |5 U/l |37°C |3 + BSA |80°C  |Biolabs  |R0553S
BStBI |20 U/ul  |65°C |4 + BSA [80°C _ |Biolabs  |RO5195
Clal I0U/M  [37°C  [H 65°C  |Roche  |404217
Dralll |20 U/ul _ [37°C |3 + BSA |65°C  |Biolabs  |ROS510L
Eagl |10 U/Wl  [37°C |3 + BSA |65°C  |Biolabs _ |R0505S
EcoRL |40 U/ [37°C | 65°C  |Roche 200310
Hincll (10 U/l |37°C |3 + BSA |65°C | Biolabs _ |R01035
HindIll |40 U/l |37°C |B  |5°C  |Roche 798983
Kenl |10 U/ml _ [37°C |L 65°C  |Roche 899186
Mfel UM [37°C |4 65°C  |Biolabs  |R05895
Notl 0 U/M |37°C |3 + BSA |65°C  |Biolabs  |RO189L
Pmel |10 U/ul  |37°C |4 + BSA |65°C _ |Biolabs  |RO560L
Pstl 10U |37°C A 80°C  |Roche 621633
PVUIL |50/ [37°C |3 + BSA [65°C  |Biolabs _ |RO150S




22 Sacll 20 U pl 37C 4 + BSA 65C Bi oLabs R0157S Sal |
10 Upl 37C H 65C Boehringer 567663 Scal 10 U pl 37C
woR@dm3Rexhe 775266 Smal 20 U/ pl 37C 4 + BSA BGIZEP2003/011027

Bi oLabs RO141S Spel

10 U gk 37C 2 + BSA 65C Bi oLabs .

R0133]  _Sspl 5 Wpl 37C 2 + BSA 65 Biolabs R01821
SaCIEIStyI 120 U/l 37I8M9®B5C Rbch8Sg6]{65023 JmkoLals U pl |RO157S
(oY m n . NQA AL N 1 [ [m'a¥aZaW, il Maoagl 40 NI Al 27 L
Ldb O IJ alS \VAvAW L 3 i [=3 Env) T FEALA LA
Sallgyehy %%@7%7426?0t;. spdcific BaAPrer En?@é@ﬁﬁﬁgrerof 67663
ScalDNA W 1d Ul pr ot3zeq@ ng {igrm ni o [ggoChbl uniRocpe 775266
overhangs such fas thosé produced by FcaRI, the
Smadi ges| ¥l UMNA wal37°Ceat edid wi BEA ré5R¢enov\ Biplaaps ment|R0141S
(Rocte) Id‘il to—the-rmaguta =struett+on:
Spe]EI'he ewm fJIﬂjl rgggyf ti o% ”'KN§§ gépgd by Ba\o{r?ebas( RO133L
Sspl nact | yat/upn st e179(65C, | 20- mop) [gnd the @%L-&Idﬂanol RO182L
precipitated orl directl y subj ectled to gel
StyIpuri f | £&i/Bh. DePtiéspho i ati on 66°Gect diRaDRA: To 85111023
reven T ‘oi motst vect tse
SWagassa iO tjZ"'fgatl el oz\g +WIB §§g€m bl ?'%ll’%gss, 0604L
Xbalas d=m101$|:ll phofr3°a@t ed bbi ng al kabPge ph@EpMhringee (%324265
(Roche b manufad- turer'ls instructiion
The AP was heat inactivated (65C, 15 min) and the DNA
ied (for electrophore5|s see passage
a SF?e%lﬁcrgggé'fGel El ect rophoresi s" below) prior to use in
TOPO C oning: PCR anplification

a I igation reaction.
End A Wi

cLor, Q
C ) min): ]i‘gt'l%&lpt ngtﬂ\éerf@a@s such as
thosel ;@rmdlmgeﬁll:ly, Et:blR‘I ptHe f:ilg%@t&ﬁ@Nmfv@ahJGrteat@d 2Btk the)KleBsw frag-

ed wth the salt sol ution . wat er added to
menFe@x%h@ PEFefing o Xhe ma%ﬁactpﬁ%rnStuﬁ'étrv@b@ﬂvéfbﬁo?n@fd“eg reac-

tion Wa)s %B?Qd b@oé |h@$’c b RivaBBnat8p (BE8EabH IR tarf 9% DNA ethanol
erature, reactlontuevvastransfe
precim*eateQ Opudmﬁctlmelba@@@cht@rgedduétflcabonone shot
chemcally conpetent E. coli" and the <cells incubated
for 30 mn on ice. The cells were heat-shocked (42C,

DeDB@smorviamonrreﬁivatttir‘vDNAan‘Sb gpreednb aekf-lggdtion ﬁé laredhridgQ vector
room-t erat yre di um added. T
oNA (s ; et fbieoengsh Ta¥A ares dephos-

PaRTRAS ohioAbREE | BRloWAsWIthe GHEPR
phordfd bV G A BROEGTABEL00MNORIORE) Zobil 8ok S antoc

befofe the m xture was pl at-ed B pla
tureeﬁqmtrmcﬁgneThﬁeq;P was heat inactivated (65°C, 15 mln) and the DNA gel

purified (for electrophoresis see passage "Agarose Gel Electrophoresis" below)

prior to use in a ligation reaction.

TOPO Cloning: PCR amplification products were cloned into TOPO vectors from

Invitrogen. According to the instruction of the TOPO cloning kit, the purified PCR
product (0.25-2 pl ) was mixed with the salt solution (0.5 pl),water added to
reach a volume of 2.5 pl and then the TOPO vector (0.5 ul) added. Following a
30 min incubation at room temperature, the reaction tube was transferred onto
ice, 2 ul of the reaction added to "one shot chemically competent E. coli" and the
cells incubated for 30 min on ice. The cells were heat-shocked (42°C, 30 s), im-
mediately transferred back onto ice and 250 pl of room temperature SOC me-
dium added. The transformation reaction was incubated for 1 h at 37°C with



Kanamycin or anpicillin. The plates incubated of
overnight at 37C. Ligation: Al ligation reactions
woweee/08383 i ed out in 10 pl volumes with 0.1-1 pgr/eP2003/011027
dephosphoryl at ed vector an@3an excess of insert. The
reaction contained 2 pi T4 |ligation buffer (G bco
shalgrg) (3A@drpmplbefarg thpasexiurRecokey pladad amekB platashaemdining either

oy Yo Bt UG AL Bl o

IeveI of unwanted non-reconbi nants, ligations could be
ost sted wWth a suitabl e restrlct|on enzyne if
Lioed: AGIERET Frafblonsaufis ey et 1 i iguimed With 0.1-1 g of
depﬁ@éﬁhdrv&%@@e\éﬁﬁ{ hd aﬁoéiée‘é’srlﬁ‘ |F15@'tdﬂ'96911eeggon tcioﬁﬁamed 2 ul T4

igation reaction was etha- nol precipitat

| “93%@@% @iibee BRlANRG@ Y et ligagpa(Roeha), artl weted0Oubated for
o s 3 T65% LG o6 <L, SO VRSP aHER ol il tgnerormee

mtoctmcpetant bacteria: Conpetent E. coli XL2 (stored at
-70C were thawed on ice, mxed with elther th
To rﬁrcg#- gie reueh ngPQVé?%t&deBP ISROMbINantse %@@égeould be post-
digestéd litH0R"s ARBVE FeStiriciohherdzyh9® iMehdreanss & QHVérue restriction site
(re-transformation) and incubated on ice for

in t@rﬁ@'@ﬁ'@émd yeetos. Fplewing tha rimsrleacth@hgwaon rreat:tlon was etha-

v SRESHIRLPh Wesprdte FSHHDRAE UEREH G 574257 14000

rpmt Hé ndagthedord brailratdissahediDigA (880 uspd) agdin iR7& thamsformation
\ reacgso m n. The transformation reaction was plated on LB
1°5t es cont ai ni ng an antibiotic (either kanamycin
(40-60 fag/m) or anpi cillin (50-100 pg/ni)) and
[ cubat,ed over ni gcht 37C The bacterial col oni
Tra a:cCempgtent Eneoli XL2 (stored at -70°C)

weré "tﬁé‘\%@rd?‘ra*ceoﬂw&@é%ltrfﬁltﬁ@r et ﬁ\%eﬂon AEaLosS ég‘%h kept on ice, see

ectrophoresrs ragments were separ at
passegeorligatipn’ahaws)ror \Netht ﬁOGmg)pIZasmIE%NQa(reeteambrsmatron) and

ncubfe ORI S B it SHosEhur Bl s ofeafh sedglin s neat-

shodied (BG$0l ved2°C), th!@$ulD@U’ea§i‘nleﬂt onid Ideaﬁnénlb@m(s/@@ medium
m xed with the | oadi

t
(Freg QT e URIGHCE AACBAI0S g o2 cHen | nGsRaedeang 130R rpm) at
370%4%%'”\/ e franbtoHiatish Fé’efb@ioﬂgwgé'frﬁéﬂfed Jrli“EB plateg containing

hi di um br om de conpl exes were visual i zed

an aoyibietith{eithgn o pgn3EW-FETHEP2) 8/ DnpEHTIN (59- 120 ug/ml)) and

F i T t .
ncuBUEA LESHIQN, of R TASTBIS P N8 1R BERRGR! iy e e
cienandé théXfdnisfdrmatidn redcatioestalexietexkd With a scal pel .
Using a Q Aquick gel extraction kit (Q AGEN), the DNA
was extracted
Agarose Gel Electrophoresis: DNA fragments were separated according to their

length on 0.7-1.5% agarose gels. The agarose was dissolved in 1xTAE buffer and
2 pl ethidiumbromide/100 ml agarose added. When the agarose had dissolved, it
was poured into a tray and allowed to set. The DNA sample was mixed with the
' loading buffer Orange G, loaded onto a horizontal gel and run at 40-90 V with
1XTAE as running buffer. The DNA/ethidium bromide complexes were visualized
under UV light.



fromthe agarose bl ock according to the manufacturer's
instructions. Cell culture Trypsinisation: Adhesive
w@eio4m31883 e harvested using trypsin. First thePCUEP200E011027
me- di um was renoved and tRé¢ cell nonol ayer washed
- Wthcitrate buffer (pre- warmed to 37C). A snall
3 % : é‘@edDNéctNlayz separbteccehl an agarose gel

d Jated for 3-5
(40 %B;\Ziaﬁﬁs%@?i R aﬁﬁ%‘&& "y3adt, OVang Fiontersat pxgised with 2
scalp@diusin g wpIagetkedeMektrabforr &t (QEAGERY) ehd)DNANRas extracted
cell susp enS| on was transferred into a Fal con tube

from tie ﬁya)roaﬁdv LENBFFITHHELLT Bl TRNWACCULYUD INSSFHCLD0E) .
The cell pellet was re-suspended in fresh nmedi um and
the cells wused for electroporation or for further

Cell pakdegyi ng.. Tabl e 4: Vol umes of citrate, trypsin and

vt SAPRATE P e VSR 8 Sl i the cutture me-

diumﬁ stmeﬂﬁmde atudl tue ecdill asdndlhydraineashetif aith( ritrate buffer (pre-

pSI n ) PBG 0/ 5%-CS _(m T25 1.0 0.5 4.5
wargel % G75CY A gl At 8f CTYRSUntRRgRAet AT forthe cell
monbl’@ye?%'n'dsmféaga%efbrtj ¥PSiMbE8gothey ;Y!?ﬁ%aﬁ@ﬁ'% fﬂlj):[}r)g@d by ad-

Neubauer chanbe (haemat ocyt onet er A sna
ditiopf oft RBGc 10 rsaélpl@mﬁumlanagnﬁadt witu &8 fiGH dsee Mmble 4). The cell

susp%qﬂ?)f%g\éﬁggpaﬁs?ﬁlrgggrﬁ@eg F@L’{%ﬁ?}t@%% )agh c%fw?ﬁiﬁ@ed for 10 min
(800:|'mnb60°«3¢r'éhe:nemtpeuet s nee:tuspeunmbdrmrfuésth pddidmwartidi the cells

t bta t he number of- cells per nl.
used B B R L SRorBRianeT R VEERel PRstatiagy dead cei | o t he

cells were stai ned W|th trypan blue prior to counting.

Dead cells appeared blue whereas vital cells did not
Table e VoRe pr itrape 200%i02198BBECT/Empporuenieey withs5% FCS
used fRREAH |h95t|ofrlo€?°tb59:%ﬂ§ Fofheh gh@ﬁeﬁtlgngalé s: Ina
ard’ el ectroporation r

I I neari sed pI asm d DNA vvere used. The cuI t ure medi um
nnnnnnnnnnnnnnnnnnnnn wiat h

T‘SS%?FFEW%”%%&”‘? %ﬁé?ﬁ%;ﬁﬂ SFiVpsbe Blssage |Po6 | 1.0/5%FCS

"Trypsini sat|on" above). The|cell pellet was|(ml)
re- quqnpndpd in COpti-MEM (pre- warned to 37C) t0

T250btain 3 x 1p6Ocel I's per m. 0A5vol ume of 700 45 of the

bUI I SUSYTTI mwas tTansfe u ITII. ot IIU
85 el ect ropor at %:Q cuvette (pequa'Q EQUBI O 4 9.0

T180 5.0 8.0

Counting of Cells

After the cells had been trypsinized they were counted in a Neubauer chamber
(haematocytometer). A small volume of the cell suspension was introduced into
the chamber and the chamber placed under a microscope. Only cells within one
of the four squarés of the chamber were counted, the cell number multiplied with
the factor 10* to obtain the number of cells per ml. To differentiate between vital
and dead cells, the cells were stained with trypan blue prior to counting. Dead
cells appeared blue whereas vital cells did not take up the dye.




mm and the linearised DNA (10 pg) added. The cells

were el ectroporated at 250 V, 1500 pF and i nmedi ately
w@Rdoenswsszls transferred into T75 bottl es cont aP@i/RB2003/011027

pre-warned PBG 1.0 medi um g8ippl enrented with 5% FCS, .

and incubated at 37C and 5% C02 Sel ection Sel ection
TransfotaioiPl Cells: The el ectroporated H CB-P1 cells

re cultu 0 .days at 37 nd 5% CO2. On da
eledfSopydtol BB coBL CliRaal S by al slrahsiretanagrolt 10 o of
linedrédddsplagmie Dred vreCesHd. iThegailtire wledidie wad teveved and the H-

nmedium 1 m of  the culture nmedium (supernatant) was

(CB-F1 omonofayer] yashedx M trake dufferamsidertrypenisedsésasn passage
"TrypSRIdRP, Bb8ee) OFht ARNBefEwal bl AREAALD NIORPMEM (pre-

ture nedi centrifugation wer
warmedbion8d°@hdo paithiet 8dx 108|delis waremi.eA wispended00nuIREGthe cell

0. ' I i th 5% F bt ai
susghrRiT Wes R M b RS OO ey it pegiaty EQUBIO 4
mmylahdttherirneasised PNANROL e adddy. STHegEAls were &edp@pdtated at 250
Vl'%l)(?astlmdnor th 200 pg/m or 400 fa

/m
Br BRyiIch e et aRterVaFTrinse wes 1Bkagadbeilegagantaining
pre—ﬂvarﬁwe@n‘ﬂ’B@al.Qnﬁe"dh?m%%@n@nté@ewﬁg%/f]%é:' %E\S;ilntc%l?ated at

controlled via mcroscopy. Between ys 8 and
37°Clrodex"onePe visible by eye. On day 13 clones were

harvested by trypsinisation, the cell pellet sus-

pended in PBG 1.0 nedium so that when cells were
Selegtieded into 96 well plates, a well contained either 5

Seleclgge’o_l Hld(%r g%gé% ]El -I'Qgiﬁﬁh:e %;%g%%s&%&gayfﬁsﬁ%&%%&%ﬁg rq}‘;itgjred for
two HRiyB taRi e EHH%h@Q?- oRd#AY, tHO cLitere ehdBuMEh@s removed and
i mmuno-stained to differentiate between positive and

nonrasigsivieecelisehprassae Ly Thetrifegatien|afuthe reliammedium. 1 mi of

e j t i . .
the EGHTNE e FRIRIAG M) el ABJEN fror TRR Bamipgtion of transient
expnegsioh) Thecogpsinizeg cdélhmanetaydri arahth@relleiharpestdddasin the cul-
by the cells. The anpti body suspension s |l.eft, for 4
turep g By e migRRoB, Vst ot AP eia@nia pelE R - viels were re-
suspepideltEm HBG URp! eeditrntse@pWirhEnte¥ WiER. 5INecseabl obtain dilutions of
ix1 néonol ayers were,exam ned under a fl uorescent

,crddE o IWAEH cells/im!. rRashceiytiomtas avweplserandsd wetle 5 ng/ml
Se&mit Lo 383 P 10 }
o 1558t HBLES PRI MR DD LT BSTLERAPSHOL e sce
tion tmedism seisbtkarigad 47Hay804 nh sk d Oy andTthe geoveiht efithe H-CB-P1

con G PR ERb B bl L pDULBGRHER v

by eyte. %03355131@@%5 :A&gdtﬁaﬁxi%ﬁaulﬁg !tlﬁi_sjirﬁiﬁa?én, thet cgll pellet sus-
nt i bodi es conjugated to . Enission of excite

pendaitin BEEuH-Oed acHTPHRO Hakevhenpeels wera seedryl inanp§ well plates, a

well CoRtRfed Rherey Eell BF AecaNdhet d98&ioh bl P tERheME!d 10 pg/m
blasticidin or 200 or 400 pg/ml hygromycin) was maintained throughout. On day
10 the cells were immuno-stained to differentiate between positive and negative
cell clones. The cell culture medium was removed and replaced with standard
medium supplemented with a fluorecently labeled antibody (2 pg/mi) recognizing
the recombinant protein produced by the cells. The antibody suspension was left
for 4 h on the cell monolayer before it was replaced with OptiMem 1 supple-
mented with 5% FCS. The cell monolayers were examined under a fluorescent

microscope. When Texas red conjugated antibodies were used, the microscopy



consi dered. Was there only a single clone in one well,
the cells were further ex- panded. Was there nore than

wo@ioy/oan3e3 cl one in a well, the individual clonkGI/EP2003/011027
(cells) were picked with a2 crocapillar and

transferred into a new 96 well plate for furt her
waseqimsiltona (BetiteRh M| theivistrapastssjele  for e # 80 ang spectra. The
exu?éc?lﬁ"e&gs e dMa%'étég?‘;‘ghg E%&s rﬁ’rf'yl@'{tt §hﬁ-bms8c%%?§%%%¥mgﬁ A UV

FItear(WU)WHEnEaBsSIkxlen‘br(slpbeun‘a\ofae?rn-jmmmc\lvas'[h%d for vnsuallzatlon of
rmwere inside the hood wh

antpdleRcitunagtell Ao oFmite'en o GieRobaaRELTERR 1 the blue

spedthd e142%t hAg). Cd)ﬁl?/ecl\bﬂés'ﬁ%ﬂt\}véhf—i‘%ﬁg'eaahaestron?g fluorescent were
I mmunostai niing technique (describéd 1n sect

considgrasetWan thereooh- peinglpolen)s in leeenivell othpcelimmeredarther ex-
panBé@ﬁWasO\fﬁéret I?ﬁ?l arl%}f'ony% | YRnRr RS SULEY r{ggdﬁ%h@dual clones

n the ca a vacuum pu
(celisg|Wengi pieked wnti’n ar HBctrosamxldad andtmrahi;ferrrédcrrmcéao't'xbwaga well plate

Th ed the f h of 96 we
for el RRA i b wo Rliowls ep e Mies SRS Has! bn:
For long termstorage cells trypsinized cells were re-
. suspended at 1x106 to 1x107 cells/m . The cells were
MicrggapiflauPiskingnthe migacrpiary pitkingsevive yses) a sagillehe attached
‘to a> HRF/BA 3Pk ¢ %%g comr%élggl \lélﬁ)’égogéﬁ&enﬂ%? rél?rcfc%hﬂlar and the

pre-condi tione i um ryo-via
armywere md):lq)the[)h'so)j aﬂmﬁrasmhpljoyﬁ@‘& wan cconlbe1@dCrpn owslde. When

f t. he DVMBO ECS solutjon. T ,
S T R R R A I i T
in seciiral'Belection fdfG*B-ZZlB Phe ael ey theertitnocabiPary WG ;Sl@[:é@l over the
storage the cryo- w@l{s were transferred into |iqui

clong; g E’He PEESRYErq dGcedeWitnin £hgcyapiltvethrogahod vacuum pump
and@h@tceéllnpﬂ?é Qﬁl%ﬁe‘-‘reécs%frﬁ h%tnﬁtsﬁﬁé'@i'ﬁ_g nTh%arm was moved

Chemi | um nscence tection od-
overnthefresh well of @@lﬁ‘wt wek phipenehtEncelisethereineiecwd. h 10
pl 5% SDS and i ncu- bated for 2 mn at 97C. WAs the
cell culture nedium expected to contain I gM
Cryanonsbodities),: tHoe dard utezmrestiovagaaseMot trypsiatRd. clls were re-

f
SusETEER, Ahl KanoiC] CoIPHT. TR el DHeLpected by entrifugation

(700’\@f§r$1r 101 Nand and édb%?nét%ﬂk‘?@nﬁd%e@' %etéél@ﬁfe%u&‘éfnfd% in cold
fore placing it on a WO 2004/031383

pre- P_QITWEPE@QSP@M:@N@OQ?U|b|ae@e/00‘flaBfINMi peiperl 84l lszé’Edk@dd 720 pl
s 8 [0S Sl ey AR BEISPAEE Soluion. T
cryoaviel e stoyed Ubt Wde hmnda wpecMrfeecszﬂmg teechta@inkeo tbheeeze the cells
et T BT BL RI§0 ane Yo RS dAerE PO kY A TR nitrogen

tanksndesragbadti -rpeaa). t hree- tinmes washed for 5 mn in
T-PBS. The bl ocked nenbrane was placed in a detect-

Detection of Protein Products

EC-Western-Blot (Enhanced Chemiluminscence): For detection of hobFC antibod-

ies 20 pl of cell culture supernatant were mixed with 10 pl 5% SDS and incu-
bated for 2 min at 97°C. Was the cell culture medium expected to contain IgM
antibodies, the culture medium was not treated. A membrane (Amersham-
Pharmacia; Hybond-P) was first rinsed in methanol (1 min), washed three times

in water (1 min), and then soaked in plot transfer buffer before placing it on a



i ng anti body solution (for 1gG 1: 2000 and for 1gM
1: 5000) and incubated for 2 h. Three nore washes, of
WQ@2003/030383 10 min in T-PBS buffer foll owed. TherP@ERPIOKE11027
was placed in devel oper (A#2rsham Pharmacia, ECL) and.
i ncubated for 1 mn. Finally it was drained and
piecpl cfck &N miapes aMd mqmd with plota preedfd mbuféen. Gphbokthepre-treated

o O 5TIF o SR SRS g3 BHBSHHET cUufe mectur

wer&%@bttredS@ﬁEd thee nfambitdie haMinemaredxort Gn. RheC@®leh$brane was
reconbi nant. gene was to be inserted into the |IgM

placedgneROekPEg PO hBguBEed: for Balbin NRHGWNERShBKing ind three-
timaNWhHosh &5 Wn?nhhgll‘llPBSe’fWeeﬁéage@%rﬁBﬁérPet #ds g!aced in a detect-

pr ot el ns. final tar get I ng vector ence r d
ing @m@mwe@lutlhat(fmmqao%%mho‘@y IgH 11’15@0(1)aargbtne:dbated for 2 h.

Thr AR Sl RFUEREER] 1ECHyh DS 15888 G B HBH0 B 868 Shemorane
was gfladed! lrkbidvmdpeﬁg(wtm&\@hem@ﬂaemd:&e%ﬁ_)gand 3hcutRaed for 1 min.
s PCR fragnents using

ol d
Finabﬁﬁg%lss dgqs&ﬁdéon‘?oeédﬂ?ﬂgp%‘m g Wr@BP@Qﬂ@tchg)phane to
prevRok YD Serh@%weémsmﬁupgé %B?Qrv‘e@ oy negﬁ&o(ﬂﬁ! unt TOPO

vector (lnvitrogen) and finally co I n one vector
named pVHCp (see Fig. 3) Preparat|on of plasmds

P1 c&he endogenous cassette cont aining the CE pronoter,

t he ace hol der hoch hree FRT re- conbinatio
The SPeRBbRER a8 s Biscies oS topaath Sgafigncenbainn because
it is AVER-’Bb&Rhethat RRMEidy Sﬁanﬂl P%éﬁeﬂdarﬁd %El:lteh".@d proteins. The

vect or pCESHhobFc as a Bst frag- nent.
finalfteagatng MRt *h@weefﬁmque@pwqmem t@ﬁb\}vasolgﬂ%r b@,@oécrqy to the

targ%%egnaggg%hﬁdég g—%; EQ.P?Q Qﬁédﬁl% E&Ié;%rtmﬁ {‘E: HCu the VH

regidmef r2ebbJIaM|drﬁj]1et€1|ugrailrongegE>¢IQﬁ7msb oalléregth were chosen (see Fig.

CESHhobE VHCpHhobFc t hat
3). POl ERpTohS WaEE PIBRe e Rlf BN, PS8 POl Eiehgses,piEn proof-
‘readite et:mutyp@pﬁc@fgtfartt hieoleREPESAOYIRFIBL tubMshed SiBto a pCR
construct ed. BstBI-Bstl | O71 fragnent was isol ated

4Blunt B@?QO@:@F%H@V&H‘%B%O‘?W figally sREbiEe® dpaneyesty named pVHCu
(seer‘f%./ El?F;ZOOS/ 011027 28 Bstl11071 restriction site in
SHhobFc is imredi ately upstreamof the frt wt site
foI | owed by t he hoch gene and thus t he isol ated

I Tg’%gl ?lasnc target-

ing degestpﬁd—éCw\nctdesF?mtl Eal‘mj atnhendﬁgethdumgasls%gtwvewa'!;he endogenous
HhobFc th vectors HHobFc
casSBURCATIB RS the ChpraoitoFas slRee RARREReIaHPRRC, thiee FRT re-

combination sites as well as a hygromycin resistance gene and an ATG deleted

neomycin gene was isolated from the vector pCESHhobFc as a BstDI-Swal frag-
ment. The fragment was then endfilled with Klenow polymerase and ligated into
the basic targeting vector pVHCp that had been digested with Pmel and dephos-
phorylated. The resulting targeting vector was called pVHCUCESHhobFc.

A second vector pVHCuHhobFc that lacked the CES promoter construct but con-
tained all the other parts of the endogenous cassette was also constructed. A
BstBI-Bstl1071 fragment was isolated from pCESHhobC and endfilled. The



endogenous cassette was the hygromycin resistance
gene. An alternative set of vectors that contained a
whb@snsesdli n gene i nstead of the hygromyci n gePEr/mp®03/011027
al so created. Construction2®f pVHCpCSHhobFcbl as and .
pVHCphobFcbl as:” To create targeting vectors with the
Bstlb0 2k restridiion gérdn asCEaHHkabFagienimmedibbely andogeno s the frt wt site

ol B 1B RS Bho RS P EER1O7IEGRRL fgment lacks

the pr&MBEEE The frigmiang fvﬁ@’ﬁ?éteﬂﬁﬁ@o il ;s\thpa/éek@sbreaﬁl&my digested
gene. _To this end the blasticidin gene was isol ated

Withf RIREDc BRAT IR a&eSaiting oReCtas| was @etholife In both vectors

E I
purERESHRS ESESVACMEELE BECSIARP TS ancal ny TR of e

endogemwedcasselis Waaghpantgromtdie réé‘@ardnel gerezl ,htecait;arnative set of

vec0Spe] oy HROEL RN hBSs 5B 5L A D AERG R gene was

alsov@gebtdd.nanmed pCEShobFcbl as- del et ed. The second step
was the re-insertion of the coincidentally renoved
ATG del eted neonycin gene. For that a fragrrent
Con?ﬂ?ﬁ@ﬂ&@%ﬁf' HE @Sﬁﬁ@bﬁ@élﬁg bFg S%% create Jargeting
Isola rom p c an ser in ene
A vecb@eewwh tfceEblashoudFrc ﬁeaedxsl l@taelder Jéree rree‘m endggemmsacassette the

veclf A EER B QOB ondl ko b R RGP sep -

volveWHERCSkttadfge ofwnide nMnghWQngené \Bﬁl‘ﬂ‘ﬂhesblabtlt"rd&g@ﬂte To this
ed from Hho cblas_ and inserted into

end%ﬁﬁﬁla%ﬁc{lm%\ga 7REh BERNAG BB as @pﬁq%ﬂ@@@ fragment

Thetéhddl_;n @Ec‘%l’s@téﬁébvét%or B&ESF%b?ct\nssCa@sfH ?En&&%ﬁﬁ EcoRI-Sall
pVHCphobFcbl as | acking the CES pronoter, the vector

and piracpiPhdhechy@omYdn ehrpedvas ramadvedassiwahias aad of the ATG-

Ll L f
cerctBR B PR T8 rhEARIR Vork Ak S A quns, ugp loates
into htcbiaﬂ:opehemascEESlelmbﬁmandt then resdl{iBg Rleatet Irmarmed e@CEShobFcblas-
roporated with plasmds pVHCpCshobFchl as,
de Ig‘?ﬂe-ICphochbl as, pVHCpHhobFc and pCShobFcbl as. In order
to deternine the transfection effici ency, cells were
transfected with plasmd WO 2004/ 031383
The Fsewems@eewmb“wrewqmppmﬂmeaemn@geﬁbaﬂw tneved ATG-deleted

neoﬁ1 \é/ﬁ[e.e ot gcf\%af é‘alog{}a%ﬁéjn%bg%wﬁaﬁhggt%flw&delew@ neomycin

ans Fecti on
genap@asamaiﬁledl ﬁroﬂméCEGrhlmbdvfczancpMer&cemmoﬂm apeoad vector pCE-

etr nsfect lasm d h nmyci n
snofFERA e ek S5EES Bl Himed Petabh bR dh® vector
nowrmsrlaed raartfcfrmt\e@t@eﬂdrehwesu@dnh g’@&dforQﬁbimlcfsf pwt:heSHhoch

Ie F‘an fection rea {IOHS wer e harvestgd and
and pV CpHhobFc. A BamHI-Sall fragment was isolated from pCESHhochbIas
and inserted into a BamHI-Sall opened vector pVHCUCESHhobFc, giving rise to
pVHCuCEShobFcblas. To create the control vector pVHCuhobFcblas lacking the
CES promoter, the vector pVHCuHhobFc was also digested with BamHI-Sall and

again the BamHI-Sall fragment isolated from pCEShobFcblas ligated into it.

Example 2: Selection of hobFc clones

Electroporation: H-CB-P1  célls were electroporated with plasmids
pVHCpCshobFcblas, pVHCphobFcblas, pVHCuHhobFc and pCShobFcblas. In order

to determine the transfection efficiency, cells were transfected with plasmid




seeded at a density of either 1 cell or 5 cells per
well into a 96 well plate. Cells were continued to be
w@eiossssd wi t h medi um suppl enented wi th the apptDpPioat/e11027
antibiotic. To optim se th@%sel ection conditions cells
. were seeded at 10', 105 or 106 cells/20 m into T75
pGFPNayR\samd/v@sdaysk p;osutmdal eclts opoe atieadnporhtedreditum waker sample.

The pBRYRERON rE10F C206 ‘67 A08n D PP ergigPBRYE nately agye- 9a dav 2

posﬂ—é&cmﬁbﬁtldﬁ depeméinghi thaitrawmFectetesiabied cithRe hygromycin or
ghest nunber of clones was obtained in flasks

blas&le@awaﬁ. addeg ta the moduprImediviat: Wied Besk-traasferkad eglls were

all %%ﬂ%’gg?gﬁ;@ed%#ﬁ%?é}%ﬁég ne%%t%mé% harvested and re-
seedsst at medendigynotteither Aacklberd cellsnpérveddnig lah9©|vas!hptme Cells

carr .in t,he r er. FEurthernpre these.clones .
wer§ KR tgcke RBHPEE TRHE Saeqii, Stip PRt B s appropriate
antiBioeicef f ect anti bi otics have on the sel ection of

protein producing clones: Follow ng the expansion of

the clones in T75 flasks, the clones were trypsinized
To (?Pmnfs@'thées“éq’&‘illdnné&wcﬁﬁor‘ﬁ@'clell?lw%tr@%e@ﬁeé aoceid“S/l‘@@'dr 10° cells/20

he culture nmediumcontained eith
ml inta§75 fiagks twp days Rﬂsttﬂjectpgwnatmgﬁbmedlurmwmyunmemented

p e
with DB ST o Ol BIPSielirEAT p b0 48 e orpsigyon dev
14 t&EtTLhﬁHETBSf a@glesﬁierlh@“lg’l? w%dét@{ﬁmhrﬁ@d Gh‘:j@hhl"g&ﬁswmjrf]lnber of clones
‘ cells cult W, t asti.cidip sho t Wit
was R BIEds R 45K SEEIEQ ML EE Ar R CIS Ferkghad Beh s cted with
the (Hl@sﬂﬁﬁls"\%rcﬁl btiad neeeehs g%ﬁfbtép (o9B{arindBIFeslasy thRed\BlBes fewer
used, 100% nore hobFC negative cl ones were” observed
clongsmrrecbtatnes whgn rells rhmekmn tmisfecte@ with pasmidsgarrying the
r t t [ Cc
CES %t i q:fgr Pl?rr’%ﬁgrrﬁgrlé tl{?él% Qloﬁgaetd?de@gg\gnl &l lv\ﬁalldé% EHéseedwmhout the
CESrrEmnhdtefor the entire plate was extrapol at ed wheras
all rows of the 96 well plate containing cells
cultured with 5 pg/m blasticidin where counted.
The/écﬂﬁé@ﬂtaaﬁandafcs&fav@cam erme weletibh UFreeeantdrsdLabgl @hes: Following
ant 1 bodi es: Using the 1 nmuno- fluorescent stalning,
the expRRSIgNEO Hreg§lqm@ﬁb@r 375fflagksndBe cdpnee wareelgiiginized and re-
0
e it P A M Fente Ao Mesigty, Siftained either 5
or X0 flg/snl bledticidin cor Q@lo ocoftP@cpgimt é‘qga@mgmmfonhday 10 post-

seeq B P Bk s € L ARER Wk Abd i BB NeriRSRige, with Texas red
and ORIl shiged ’éhabbmrmganﬁémgwmtewl@i shtaghareivithdcdlls cultured
| ower concentrations of antibod- ies

. technjcall
withgp SHEKHR r WasEnah tWith e aig §T -ACEIDIQH O SaNSRRfAliply far fewer
positio6 b e weANEbtdifedr WHeh 10 pg/mi blasticidin were used, 100% more

hobFC negative clones were observed compared to 5 pg/ml. However, only the

first three rows of the 96 well plate containing cells cultured with 10 pg/ml blas-
ticidin were counted and the result for the entire plate was extrapolated wheras
all rows of the 96 well plate containing cells cultured with 5 pg/ml blasticidin

where counted.

Advantage of selection with fluorescently labeled antibodies: Using the immuno-

fluorescent staining technique large numbers of clones can be screened rapidly.



eration of cells is not inpaired. Wthout any
noti ceabl e damages, cells could be i nmmuno-stained
whedoeng3giibsequent trypsini zati on or m crocapi PCHED2003/011027
picking to transfer cells3)nto new culture vessels. .
le 3: Detection of honol ogous insertion into the
The [rgau nPSo@b@lrFQﬁ withethee dirgat snmune- t%cﬁ@equmgle\v@a Brsttindication for

corEEE AR TR L REISBACHEI M LBl e, o

expmﬂslmgh chaesg evaree easd{yaedet@ctesd owrtht ttiois. tdchrgigadr eThenaimmuno-

fluotsSeetneminpadneting B tehaiealh b, Jhee? chreriragoinar antibod-
ies @MEGeqlited ¥haP vt tHe gﬁé‘@ﬁll%ﬂ@log@sﬁlﬁﬂwd EHRrid\e, and the prolif-

targeting vector and deleted fromthe genone via
eratiinngf eclifoifoneybugaired oMttt amy @@é‘ﬁﬁablﬁeﬁ@f@agh& ﬁ@”S could be
l.ac ai ne
mmBLBCASRRD befe BLBF e BEPS AR S P it BERE DBy picking to
transfeosellowdn rasN\cﬂltUrayeSMS hobFc gene, blasticidin and
ATG - del eted neonycin resi stance genes. Since only one
rearranged active IgMIlocus on chronosone 14 is

ExaPbRs 8NDetdttidteofhédiol dibusshkettidteintb €Fe R4M fbhas
honol ogous _ reconbi nati on event conpletely abolishes

For e dsgiwe i Hif WArgating vestache rs?rraﬂgaér@@@@ﬁpglobuhn heavy
n I
chaif oL Wes pRsSBasP e ElRT 2k YA TRYIRRCR o1 B i BRay and
hun’aindgergfme 'SlequdOCe hﬂ\formtaélohn iTquensaaie theedhe proeuctiorf pf IgM was
restj,ée alned Wt h hed o-stain

disrEH e SRRt brSRED A eIy BFeh FedidetgRbuding the

ATGy\ake axamaaﬁdegyna@rwanmanedl etk kgkgeting vector and deleted
suggernatant was found to be | gM negative as wel |l as
from glee (gssiome, ¥ia i@ sipgee Higmolege dCEHE InztipdnBY efofdence the re-

placéﬁféﬁ"t"@hﬁ@%ér%@tlﬁée\mct&agorﬁt%lﬁ?éﬁ Rb8ERIC é:’e%'aen%és @'r%trﬁ%%‘?&M locus

i nt egrate targeting sequenceS: To verif
to atlawgéla igectedseoss @vieacashwednas tine é@lbﬁt:egiarwb hlastidigim and ATG

deIe‘:éJaCH%oﬁ’&gr{g%& a%%w f}Sﬁﬁ?ééngwsgnsr ieggl;afsnog{e%a %‘1::6 F%VI locus

on dN@)f&)osome VZ i§ ﬁ%érﬁt NQ@ staticigoeolime HIWB- P$p|tlaé ¢dmologous
agm cel |l cl ones Primer V5b|ns Q the
 recogIBRan P GBR o BRITIE Slisan oY GO e ' [Agected by
fluordE ER04NISIRB 3t TG ERZO @8h AR At il uRIMIotting using an anti-IgM
Vhpronpresent in the targeting vector, reverse priner
antif@bi nds within the CES pronoter sequences (and hence
was only used for cells transfected with plasmds '
carrying the CES pronoter) and priner V7 bind within
Westdra BlobFDop i) fotBaManchbGle$hoe idoe dhlgirtiechnique was used to ver-

tions. the currepce, of PCR products i,s.
fy tBRr sty HeiedonitroHS GGt AMracRe FHADIS, SesTiAygeThe super-
natahltr(dhétﬁuﬁ\g%femégé Addled @Eexamined for presence of IgM and IgG. If
supernatant was found to be IgM negative as well as IgG positive, it was con-

cluded that a homologous recombination event had taken place.

PCR for detection of integrated targeting sequences: To verify that the targeting

cassette had become integrated at the IgM locus PCR reactions were set up with
the forward primer V5 (SEQ ID NO:7) and reverse primers V6 (SEQ ID NO:8) or
V7 (SEQ ID NO:9), and genomic DNA isolated from cell clones as template.

Primer V5 binds to the genomic V gene promoter sequences outside of the frag-



honol ogous reconbi nation. To increase the sensitivity

of this PCR assay, first- round PCR products were used
w@goones3Bat es in nested PCR reactions wth priP&r/BP2003/011027

VHpronF (SEQ I D NGO 1) and WHpronR (SEQ I D NO 2).

Final |y nested g; r ucts were subjected to an
mergnRFEMRIEEF I g@l‘@@%lﬁngqqﬁow Y PrSCaRENTraY 6 thindsowithin the

f | t r
ceS o} et as S ganence, Ry P obLechy BOBSHARCR i
-plaspyd$ sWH@pTD bR BIESs proribter] @vidQptimieF i i)d W:ithm the hobFc gene.

et i e o
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Example 5: Studies of the glycosylation pattern of Leptin Fc

Leptin Fc from PB604 was generated in roller bottle culture and purified by a ge-

neric process including affinity chromatography, gel filtrafion and membrane fil-
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Tab. 5: Identified oligosacharides as the result of Results of MALDI-TOF-MS

analysis of fractions from the Phenomenex Hypersil APS-2-column

Peak | Area (%) | Monoisotopic mass |Proposed structure
(m/z)
1 1,2 1256,9 Man3HexNAc1
2 1,4 1402,9 Man3HexNAc1Fuc
3 8,0 1378,4 Main High Man5
1377,9 High Man5
4 1,6 1419,0 Man3HexNAclHex1
5 4,3 1606,5 Man3HexNAc2Fuc
6 3,1 1565,5 Man3HexNAclHex1Fuc
7 2,7 1540,7 Trace HighMan6
1581,7 Main Man5SHexNAC
1540,5 HighMan6
8 4,7 1581,5 Main Man5HexNAc
1622,7 Man3HexNAc2Hex1
9 9,3 1768,8 Man3HexNAc2Hex1Fuc
1743,8 Main Man5HexNAclHex1
10 6,6 1784,9 Trace Man3HexNAc2Hex2
11 8,7 1784,7 Man3HexNAc2Hex2
1,6 1784,5 Man3HexNAc2Hex2
12 1889,7 ManS5HexNAc1lHex1Fuc
1930,7 Trace Man3HexNAc2Hex2Fuc
13 10,9 1930,8 Man3HexNAc2Hex2Fuc
14 3,0 1664,5 Bi - 2AB
1946,9 Trace Man3HexNAc2Hex3 (Bi + Gal*)
2093,0 Man3HexNAc2Hex3Fuc (Bi+Fuc+Gal*)
15 25,7 2150,0 Man3HexNAc3Hex3




1930, 7 Trace Man3HexNAc2Hex2Fuc 13 10,9 1930, 8
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Example 6: Preparation of a targeting vector for the Ilqht chain lambda locus of

PBG0O4

The structure of the rearranged lambda ehain locus was identified by alignment

of the known cDNA of the lambda gene with human genomic sequences. The
gene consists of a variable gene, J and H segment already joined together.' V3-19
was identified as the variable gene. |

This approach was not suitable to identify the constant gene because the locus
contains 100% identical gene copies. A PCR based on primers in the known
leader sequence and in the unique intervening sequences between constant re-
gion genes. Primers V81, V83 (SEQ ID NOs:13 and 14, respectively) gave a cor-
rectly sized PCR product which showed the expected restriction pattern and
therefore allowed to identify J2 and H2 as the genes constituting the rearranged
lambda gene of H-CB-P1 (SEQ ID NO:21). Based on this information the se-
quence of the rearranged locus was proposed and a targeting vector was con-
structed. .

A 57flank upstream of the coding sequences of the variable gene V3-19 was cre-
ated with Primers V89 and V94 (SEQ ID NOs:15 and 18, respectively) using
Provestart Polymerase (Qiagen). A 4kb fragment was cloned in pPCR4blunttopo
(Invitrogen). A 3 prime flank was amplified in two steps: overlapping PCR prod-
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The resulting cell clones are analyzed for the
expression of alpha 1 antitrypsin. These clones are
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L RECEIPT AND ACCEPTANCE

This International Deposltary Authority accepts the microorganism identified under L above, which was roccwcd by iton 2002 09-1 1
< | (Dateof thc original deposit)’. T e e

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International Depositary Authority on (date of original deposit)

and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on ) .' (datc of receipt of request
for conversion).

-

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON . Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH . International Depositary Authority or of authorized official(s):

Address: Mascheroder Weg 1b ) .
D-38124 Braunschweig V W - :“
' . d é ;

Date: 2002-09-18 -

! Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired.
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1. VIABILITY STATEMENT
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‘ { ) no longer viable
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V. INTERNATIONAL DEPOSITARY AUTHORITY
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2. The method of claim 1, wherein ,

(i) the starting cell secretes the starting gene product, preferably in an amount
~ of at least 0.3 fmol/cell/d of a polypeptide chain and more preferably in an
amount of more than 1 fmol/cell/d; and/or

(ii) the starting cell is a primary, immortalized or fusionated cell or a genetic
modification thereof; and/or

(iii) if the starting cell is a human hybrid cell, the starting gene product is a hu-
man gene; and/or

(iv) the starting gene product is selected from secreted proteins such as antibod-
ies, cytokines, hormones, enzymes, transport proteins, etc.

3. The method of claim 2 wherein the starting cell is an immortalized cell derived

from B lymphocytes, preferably is a human myeloma or hybridoma, or human



2. The method of claim1, wherein (i) the starting
cell secretes the starting gene product, preferably in
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13. The cell of claim 12, wherein the target gene product is an éntibody, prefera-
bly the cell is PBG04 (DMS ACC2577).

14. The cell of claims 11, 12 or 13, which is derived from H-CB-P1 (DSM
ACC2104).

15. The cell of claim 13 or 14 further having its light chain inactivated or re-
placed with a gene coding for the same or a different target gene product.
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