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suppleﬁremsmamme finalscoacehtsGRs iarsdleation maﬁmnmfedbout O 1% to about 5%
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auxotrophic for cholesterol with a vector conprising a
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serum-free or chemically defined.

The present invention further includes a method for producing a heterologous protein
in the cell cultures system described herein comprising: transfecting eukaryotic cells that are
auxotrophic for cholesterol with a vector comprising a polynucleotide that encodes an
enzyme in the sterol biosynthetic pathway of a eukaryotic cell, a biologically active fragment

thereof or a biclogically active variant thereof; and at least one polynucleotide that encodes a



CCTCTTGATC ACAGIGCTAA ATAGCGTGIT TACCATTTCC TATAAGAAAG

CTCAGCGCGA TCTAGGCTAT CAGCCACTTG TCAGCTGGGA GGAAGCCAAG
WCOASBAANEET CAGAGTGGAT TGGAACACTA GTGAAGCAGC ACAGBSABATI9344

ACTACACAAA AAGTCACAGT GASEQ ID NO 1 encodes a specific
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1. 146k ostbriotd ReQiétas’s the foll ow ng nurine HSD17b7
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entraitEeErRCkenaie A - FFTResE TAREY
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GJ CCEEEET G CAGAGGAAGT

Nucleg{idgprguepsion BemeHRAT it anss
TTTTCTGCGG CATCTTTTCA AGAATGIGA TTCATATGIT CACCACAGCG

BCA

AT

S S S A

HGARRAJIEGETCNGATA T GRAEE FBAGTACSTVICRABS DEET GVCBI

ROy NN AT PRI RRUENP: 1)

ATGC EKGE@Q@@?@@GK%MQG&%@@@%@@T@@EE@EA@
GAGG. = CEA & KEA@%&@CTGG
Caca S 33 ATTGA1 a . s CTGCA:
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ACAAGHEFATOAETC AREAATCELACET CACT TAAFACCATT BATCARARFACACGAG
TGGCCHSRACOTETA COOATA CCEACEAAATE ABTFGCRCEGACBAACAKEATEGACA
CCCARASARCABEHACACTCCTEAAAAAATE G TAGGCAGETCE T ABTACTTGTE

CCTTAAGACT
ACTGTGAAAR
ATTCTCCATC
TTCTGGCTGC
GGACAGTTCT
TTTAAATTAC
GGAGGCTTCC
GTGAGCTTCC
CCTCTTGATC
CTCAGCGCGA
CAAADAACCT
ACTACACAAA

CCCTTTCATC
CAGCACTGAA
GCCAACCCAG
CAGGAGCCTA
ATTACATCTC
ACCCTGAGCA
TCTGTCCCTG
TGCTACGTCC
ACAGTGCTAA
TCTAGGCTAT
CAGAGTGGAT
AAGTCACAGT

TATGGGGAAG
GAACAACAGC
TGTATGTGGG
CAGGACCCCA
TGATAARCACC
AGGAGTGGGG
CTTTACTGGC
AGTTTACAAC
ATAGCGTGTIT
CAGCCACTTG
TGGAACACTA
GA

AATGCCAAGT
ATAATTAAGA
CAATGCAGCC
AGAAGTCCCC
CCTCACCARA
CCTCTGCCTT
TTGCCTTCCT
TATAGGCCAC
TACCATTTCC
TCAGCTGGGA
GTGAAGCAGC

CACTTCAACC
AAAATGCCAC
TGGGCTCACA
AAGCATCCAA
GCTATGATGA
GATTCTGGCT
GCTGGAAACT
CCTTTACCCG
TATAAGAAAG
GGARGCCAAG
ACAGGGAGAC



GGAGCTGGAA AAGCGTGICA GGACCACCGT TCAGAAATCG GATCACCCGA

GCCTGA SEQ I D NGO 2 encodes a specific 3-KSR that has
woOhercansne aci d sequence as follows: Miri ne HSPLTHE2006/019344
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Accession No. NMIH6371 - KSR Po & Eﬁ%@%ﬁ
ATCCECANGENTSCAMGTGAT| SAESC ﬁ@F@oﬁG$ﬁ@T§FQ G |on
CCTTTELaEEs CEACEELFREC FRGRRERSCANEGALR STRERT
CGTGEAGERA0LCTRAGCLARRNELAACRGERGr EIEE Affac SF;THGEP%F. des
TCTCAACEAIN§CECRSRALHC CAGEATCEBEE ngﬁEﬁGATﬁn TEHGLHBCCT
GCAGUOLEMNGC CROCEEESTRaCAGHCERARCHUCARSCAAAABOFTACRAAGAT one
TAGACfaCire AThyorchawt corcsRaledc FSCLTAATIC] ARBASTRAAC
cTcapctyatuc reetrcdescebtargedTircanatha Alrcrcag TTEATARGET al s
caccfleaeticbegnbenairrrorcatitenchirorepcracerouncescCtACG
GGTT@éﬁ&@he ceieriTieanr ABERRRCEOY eescenchybradirzacaa
CGGGﬁﬂ Ebsshhb&ﬁ%&trc‘io pectarecePanchadcridry caendicincans of
CTGG cel TeReERaYrG @Eﬂﬁ%aﬁ%bbe%aﬁﬁiw%ﬁsboc&&%A@h@tmﬂed
rccall ‘E%CG Eﬁg%ﬁpﬁx RecReHrdedrareoTace

GACC§ gut;iEEF Rand TTORARGAML % RScTeTA

3 aGal
Eg;ﬁpsws ggmaafﬁ%&ﬁ cg's"a-". E%g %% BreetrecTT

CGCTEFELEGH TABPTGCLE Tt hBC FE\%A&@d GEGERCRECE
CCTGEESHRE SLCLAECASSi CELR TO&Q&"FTF&C&A
AATAFGEEAGN CEERRCETER] CEATHIGGS N Cfré\mT Ta f@CHECCCAR
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pol ynucl eoti de sequences provided herein. The 3-KSR

pol ynucl eoti des of the present invention also include
woabosnasi2eot i des havi ng sequence simlarity or PEEQSEN6019344

identity with native 3-KSR DNA. This includes
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ancndMESEb¢dmentlhsaéizayeledfor @Qatfvpls euchum KSRathe!) fagihithtes
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are nogﬁﬁ%geﬂ oyt ln?’xgn{%as 19 A% 1cRADH oFBYuRXt @R the ﬁhlﬁ‘h@le@ﬁﬁ@hxﬁ%@

sequence that is being conpared. gorithms for
qmcﬁkﬂﬂwanh@u@haly3|s are known in the art, such as gapped

BLAS Al h
A B St eatg%?}natylséﬁmégﬁ%? 5?@69%%6?1&?@4%@? g ote
polyn@b‘lé@ﬁe RS ﬁe&ﬂdé& Rer@@S CheBeR’ SReJoByucltal GesofHRSpIERE

dentity great'er than at |east about” 65% at | east
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present between the initiation codon and the sto
hybridgzstion of petaidhes vasientsi with precl¢otide sefusaeps eliretosed h?félnu ﬂrfe#gably by
hybnd?zaattllog émé E)Ar?%s{é)t nc%%d]ftllt%%% aﬁ(;r?el}r {EHHI XSlﬁ% géﬁgénétg v@tsh 8ond1t10ns
varian® ofWhé 3-&ISH pé1echd @gidensestobuicherdin theberilenti edhie tlil'drﬂlehc
engm ¢ sequence_can further include E$ %]t
iye to the selected

varian] PR 1t FRobRRANT A0t B PAF (O BH P
polym&?él)lﬂﬁg ?)ng aboggh k%feﬂbg%ﬁélﬁs C&EQ?} RA6&S!5- ﬁ% bip mismatches, and

inclu ut possibly nore, anki ng
can cogemoas littiDhean el $%eor 2-H%, bt 1dﬁ/db13m1ma:tc1@ﬂs asheell as a single bp
transcri bed region. B. 3-KSR Pol ypepti des, Fragments
Vari ants Thereof The 3-KSR pol ypepti des of the
pTE@FI‘éEerﬂt MRAidPAsd BEdoriRsdeb RSB0 g@ esteskpbydih e the 3-KSR
di scl osed 3-KSR p ?%nucl eoti des, ragments and
polymicdgatida sequeness@sdviderchareinnyhere dre soneepif Gomelneors sengs casbe any
virt h t d
mamn%laﬁlgn CYGSUI 28t ﬁﬁml%e 3&1) cglg% ggﬁfggfa g%uﬁian d}bﬂ g;&ggﬂ; g:‘é R‘é‘anmes,
felinesp@b%ﬁ&&; beiaks, dgined) y3adSRnpoddep.at.i Berweed aramniaianabéries, e.g.,
the full Ien% th pol ypepti de encoded g% t he {ec:lt
humatpggidmaeseelmelass eHerahy|hpye pastatighicause sYnamdy teite sone or
egh 103t & FantE tHeRRlyY BNG16 At 14§ 0085 nib LBty at
porti o’nsé glgéréatﬁn%nst g&{l e?ieeo?y g pg I'ypept |1 des 21 sga
least 9159(@ 1968k OV%: 9&%t(8’ 96150 bdﬂweq:rammmﬁldy samcums; RgqyEno¢ sinmkrity may

er h varjants are ho 0 or bt
be cal&iTHER BE5E G e tsraier soBEEt P BECeRe BRERY o i S
sequeﬂl% ok, ada %ﬂSGifv@d ot NS B ARIE 18¢ibh, S RRInSBEGh e@c aA reference
he natural |y occurri ng%s KSR proteins (e.g.

hu
Sequemrmﬁelsuailry lwﬁéea@t hont etmtegowristtlom&mnfa Mﬁ%ﬂlléf)@pleéﬁsabgut 30

t he ;reci es)
e tond 5256 TR A PAE SRR, ARV ToRRER )
Algorﬂtlhﬁé fdi@équ’éhcé Q%156 kho B ¥ the ugt] durhat cherdBlad®Nitdescribed in
90% and nore usual Iﬁ/ES at | east about 95% sequence
e

AltSChua@ﬁM 129 NYCIRIGABIDS RESe338%8%2 (9994)- 98% or 99%
%e Berd a\’élﬁ%&[g OE ?ﬁeg‘ f(ER?p grdﬁgllgf)f?&)ésyd%&%we%j?_le%ﬁ%ﬁ%dsebaﬁs‘équence
ident1ﬂyigeemrtbalﬁtt¢é@t sesc6bBea laa‘};ommut TB\% wideashnboB «‘SKBRand can be

epti des nmay be natu non- nat ra I
greatoh et ot st abattiao Py 6Lk BF U o0% @ 0orE i dpET Bebprine
conve%‘{ﬁ?}a?nﬁ&f%ﬁs LLAns v $r§ﬁﬁ|W5?@§hzfﬂ &Rhd188y Qé%?&leeﬂé’oﬂtﬂﬁtas

Iffers fromany predicted or experinentally
characterized post-translation nodification of the

naturally occurring 3-KSR 1

mlsm

portloﬁ



protein. The present invention al so enconpasses

honol ogs of 3- KSR pol ypeptides (or fragments thereof)
wohersa251ne honol ogs are isol ated from any specPes/US2006/019344

usual Iy mammal i an species, e.g., rodents, such as

impidffidifea RIPERERTELE AR IR er 58%Dé{'g%[ 231 Far bt gfobel
DNA usqtainbé' idehtityeast beadroattr Ve 90 s WRfcEn e @!yltP[e Bhith eﬁét%nnan

Ongout 60% ani no aci d sequence identity to a particular
homotogysrensh glgerithmy asiag pwaffingeapisenrclwiish éhestjueingssearch parameters:

Q?]Hén! he BLAST 2.0 al gorithm
& O?or efgfi‘p ?agﬁﬁ%ﬁﬁglﬁ) %@f grs descri bed above. Al so
V\nTﬁ)hBHKSRQJOia}muplemafes ol élegfre&ﬁﬂhvérﬁm%éﬁ% @D As or genomic

ptide variants including nutants, fragnents, and
DNA$ Wsiias tneated SEES ?Tnfeqa%rémaﬂi?q@@f aerteulsdysragmenisdha encode

a blolégﬁ@bﬂj 2% e OF rlBlpld RRIR J u@? @fﬂs lf BRLIh ltlhe SMryotic

can be conservative amn 1 ONs or
cells igtehwhich ditis trassfeas tedliaw ﬂmtoellmrgrewaaenﬂnowstewhm A&li£]ScDNAs
a

. a cosylation site,

inchudSifihRRic Rl i uedhdioSkeBeut skt e Sementspumdyin native

maturﬁhmmzsgeélbss 2kt Rgudde §1‘é91%hfs ot &0 s Qhd SEhRE 47 %anodﬂ&ereglons
or nore cysteine résidues that are not necessary

Normally, sRRYA. spepinskavespniigioasienensawitl tsiptrvening mtmns;; mélen present,

ve.t he gener al
being #}gr op tg/él{uc |P6{ § A s%l osHIE FocTHE3fe @ 8%%}%’%“% PRV Teadjpg fragye encoding
a polypb1ﬁ1®mm1QNACSpdey&h$1talstolﬁxﬁﬂ withegotiaBtchs @Al iR nd 8 h&B 8R introns
tain or have enhanced bi ol ogi cal activity
may bSFelﬁowrotty Eﬁtﬂr%ﬂvs@ )i of the protein (e.g., a
f wmt !

LR, 1 BB o BB PELAGRLL Rl e
1n1t1atmm§>éﬂ1$ sl the glopreod)n, anbiélmdl inthedist@hdeqoeres, dncludmg all of the
intron gr aetl ons]%for %{EOdUCt i on.of 3-KSR_ variants can , ,

% & CUISERY P HRF L B S RHIE PP RISATSr ifosanitth %mtvép%ﬁhy 5’ and 3
untran@fatddiegioft RANAG the (1SRG

PEPTI L PROTE ) Roarrete RN ( 195;%()% & h?lﬁeo T ‘Z?dﬁogg?%gﬂher includs
specifigtrangerinjignpland fi@@’ﬁlﬁy@‘p‘ﬂ F ka‘@@ BEeqUENgRs, SUhes ploradtea] enhancers

etc. 111?11?(8@- abo%lc\@kblzﬁé %%%sﬁaggr)ﬁho 2 ﬁanl%gg lg% 5 onéé@{'l Lol S | %15_’ 5

and 3’%18 o@ﬂ&&ia)n)scrlliiadseglel@l di sul fide bridges (see, e.qg.
%ar ke ?%S 32 BI OCHEM 4322 (1993); and Wakar chuk
IbRejyipentidegct ragments and MayiangeTheredf net al

0 5y o Aty s 2 R
discloged SOB PR pokymiicltesdaseliagndins, iahd v iudarss thictdoF chiddd, & example,

e R85 e e Ao i

sequerl€ t@iHRUNERteAS- NP fh9AGedtleY. S. Pat. No. 4,959, 314.
3-KSR variants al so include fragnents of the

pd I3ylﬁ§BtROB@§pfdi9§Gf®®$'®d30ﬂeﬁ@|fnﬂ lqnatlt padypeptitly encoded by the
a e .fra n nd/ or fragnents )
iR ARG X0 SN0 BRTEP BiROhBL L TR s
polynulchabﬁd@fﬁts wmu ds podtions 8} fiXghentathet &S 8- 16910 HBly%ﬁptﬁﬁb e nclude

to at | east about 15 aa in usua
Vaﬂantétofrf &atur%w@cug@lgaaoiem @hgtteﬁuclama@mmbomeldgou@oxas

r sua
Subsmg%gg nﬂ% tb? Q%ggjlyaac‘illr%% gn%?ﬁlf’}%g psed r?&#’?ﬁ&%ﬂ‘i‘g%qfﬁhe
same oh diféerent Spedtsels tid naaniay oamlrdﬁg BJIKEHR pﬁ)télﬁiﬁgéf d. CitlmdrD nﬁmne
lypeptlde encoded b nucl eot i de havi ng
or somg QEL% 16§ fthaf mgtuplly cxprossrs t eyﬁ%w@mqmde,wq@ién@mmmahan
specied)! @y hef&l 0
P S’zo eg%%ﬁalbe ug@ngg @éﬂ 2 h eak'gggr(gjpep F%{hgﬂg gies‘:’Stt%’out 80%,
construct the correspondi ng variants. In particular,
fragnments will include tho?f t hat




contain the specific domains or epitopes of the 3-KSR
protein. Am no acid sequence variants of 3-KSR may be
wonrepareide by i ntroduci ng appropriate nucl eoti deCThanyes19344

into the nucleic acid, or by peptide synthesis. Such
el etions from

Kficatl incl ude, f exanpl.e, fror ,
usualﬁﬁaﬁ_}%aﬁ%ﬁég? ot iR sully 4 fees et 9 Yieissawenes identiy or higher,
i.e., 96%5 DMLY drivion, ddaQerRRIiBA AL A %%%gﬁﬁogﬁgo%%ﬁ@é £3BibddWerein

conbi nation of deletion, insertion, a upstitution ’
as meagurag dar 3mple, by BIAST RO wsoathe P akiSRrdasstibadctbove. The variant

B oW ' construct sesses e .. .
L A R R R e T TR
polypeptydediat @rpopisisinstatianalnaddiBedion PrO6a 358 Aifdlrs SolSRy prbdbied or

ag?ég?qg{g% t he nunber or position of glycosylatlon
experuneniallyhaggetfaized Basttiragslation medidicatinne fthe aatiely occurring 3-KSR
proteihncl udi ng acetyl ati on and phophoryl ation. A useful

met hod for the identification of certain residues or

r §§F oresensfinBenkSRatsh ahcamgsprsébatol @f Jdf GCSR QoBypkptides
g mut agenesi s"

t esis i.s called "al anine scannin
(or frdPRRTHERRA VH5e By hamelae el g agvspesier msegly
mammd)Bih-sBeciés] 889 roddney, SuchBhshGiel IHE: &m&i0YRin®ls te%r.,%%trse cow, dog
residues are identified (e.g., charged residues such =
cat; andshugpaps. losolpgssmay haye ah feastgbolt 3%, usepllyaatdeasbybamt 40% and

b char ged am. no..acid (nmos .
more BEARE BB RGN Bl IR BB IR0 AR BFLE GRSl KSR proten
describert leareiaf Whereatqudiee RIRhIY iagétdienined fsiddeIHNA ST B@SEoorithm, for

Igm’ na} %\%i d |l ocations_denonstrating functional
exampe, e ihgipaipmeers Hesculiek#hovgt i ons then are refined by

I AdoOFkuGi r.ovarian t...or for,. the.
AN, Lt Dot el gl e b
mutanisp fregaieets repdensiamd. Mduacisdnsegoete emitar dcit sudBtituSions, additions or
.predeterm ned, the nature of the nmutation r _se need
deletidlsy” T T MO PR HIHONFE R eRARirEatve GIHRRRGid sulpshautions or

substifRe6HD MBRE£atO hod c88eh@dl aBfn Fhcids, TMER tShft& a d@g@os ]ﬁtion site, a
scanni ng. or random nmut agenesi s i s conducte oY Ke ’

phosphogylglien siggierancacetyéagionrsitarm to enieips msfelding-tySRbstitution or
. i .ee for the desired tivity. Am no
aelei YR ARE A E A SENSAL AN DE SRR LR (R

amino eaidiokstitati@rsmrditosd thei S8serveungioBierhlnchaffgt h from one
ol ypeptides containing a hundred or nore

resi due to
hydrOHhQE’rC&fé@_é’ drag %Aiéﬁ_‘tlyv H¢/qnsterigduliuelitbe amimeercid sibstiotedsiVaglasts can
be des@hedth 44 tBlr@taﬂ'}(‘:‘?rﬁ%\é@gﬁt%p[k%%igmfﬁ%ﬁmla%&%ﬂglo?%.p Iétj[ctuFarr gelgri]grl of the

insertions i er m
proteimfistehi aofupbtiones fotuein aAdtt,heltert shegobfpeyfdd BAtmémbadfawHd8in
famil qg&gkﬁybstLtq%iqg vari ant. These variants have at )

¥y LG 0on 4580 ciated With a: consensusfeausnge} meelestianl pdtoeqcif alterations
for prod@gaaFd-R¥R&aflbihts @AEHE bAs88 LFMethe %H&%Ei@ﬁftg ﬁh*erio vs. exterior) of
nodi fications in the biological properties o the
the ampuopecH (5p teed- rGartal ad & G Ui RivebERRogeiNRES. B8] (1980)), the

' (PO P AL Siis. agl (
oS I LIS AN 25501599
desirednglyypslatibal eithasder e e Olfertdna ’I&foﬁ@ellﬁ’,f13t7h‘?G§H.kl§ﬁdRHé§d'(L9979

exapl e, as_a sheet or helical conformation, (i)

far _exar :
(19913} ?}r@S%‘fﬁé}l@%ﬁ%ﬁf brigags 6i5Robe-cClajkett al ha2 Riaem. 6322 (1988); and

- i ot | k_.of, the sid i,
WAk o g R B B R SR E L P Toms

et al., 3edHEm. LDEDY), shdlHaedotirougkr QRET & PRETEN ENG. 643 (1993)% and
met, ala, val, leu, ile; (2)

desi dgég%gghobiq:,norleucine, )
sire tuons g Raling logps §sees@ ., Magpi et @B) 6GLAPRIi. ENVaNJiGROBIOL.
glu; (4) basic: asn, gin, his, lys, arg; (5) residues
that influence chain orientation: gly, pro; and
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(6) aromatic: trp, tyr, phe. Non-conservative

substitutions will entail exchanging a nenber of one
wohodshieskees cl asses for anot her class. Conservat PCEUS2006/019344

substitutions involve exchanging of am no acids within

the sane ¢ Vectors Enc Th resent
3579 (e H R Rater Bees brariar el e iTRaitd Sy
No. 4%@2 in the biochem cal pathway for nanmalian sterol
dsynt hesis, such as the enzyne, 3-KSR in cells
@K@ermhn@ afsoringlhés ragragnsy of te pelyaentides disglosed herein,

i BERSEPE B L ARL B RgRE380 b % prons

domanki’@qirﬁgrhéﬁts @f in€Hrest 9fill tﬁﬂéaﬂlg%laoreast\mbbﬁﬂ‘ﬂo a’mms aﬁmlls (efao lto at least
t he propagation of the vector in a ho rai
about l:iaaa Festhnalhy atiiasy oo hia IGrath: B0 PROF gt 8? aa in
[ I
tengthigf G0 BpPGH Saf) n PTG AOLCE in AR e"%ﬁ et
have a|fstrmch®@ atnfho ef]&ixls thht,is pld@ncaﬂ)&%ﬂ-ﬂismpoltyptmm esoufeddyy a
rom_non- pat hogenic strains_.of E. coli..The vector
polynuelfOfife PO bapFREIENSE SREPT BhrRORERCkBidnTgReEp o vided
herein "SRRI QP HESdLN TRE %Hlﬂegg Rb@&SPnthel fRedito seick thefppriphiafeycodons

sel ection markers | genes that confer resistance
to constouchtitei doiresondingueaets. Enprirdéulsn fragoenth sl dndluderihose that

tracyeline, . chl or.a he i cal anam cin, gentanycin,
Contal’éﬁ? é? 1f,gaPains or Fl?l g%lfgrh{sg ers. Additional
Sﬁhﬁﬁ& Lo sEREKSS V‘Earfhﬂt@bf FEYSID ﬁlalyf’o%%rd:p’arédﬁl@ neotiodisg efpropriate
t he gresent i nvention include genes _canferring

nucleogidh eburigomitiatiedueicvsid, o8 A eRyIdseyBbegt SY5TPEdificEipns include,

for ex nd. O(Setfe%ong%toﬁfp 9111& %Sﬁss %‘0 a {Zﬁor gﬁ%tﬁﬁh&@bﬂfﬂégﬁﬁ'&rwﬁhm the
a eu I C pronD rirve expression of '

aminotddRl sBqudkSed @meKSRThchw crmnbm:ﬁlcm afidelettah, ipsertion, @ngd sghstibution is

ot SIS TR AT S0 Kot (TH) Bene BB St
desne@'cﬂér%eﬁétlcy STHO a&l%\ézla@d ah Gsh1 Qf mheRkdr Rk ethsRfen 8 diddtsses of

promoter region. Very strohng pronoters, such as the

3-KSROptichmegdlanging tise uGgy ovpgsiiron ofreyiioayletiea pitsp o pElEy post-
th wi th A and/
wansioBinaabE S it e R e B ST " A b

( ERakiul MRl fsptheeddrsigidatiod dirdeMEine¥ddhes dir ospiafs df3eKSR that are
3- KSR gene. A eukaryotic transcrl ptional term.nati

prefer@édg@am@es fosmysegepesisiismplied {Aening scanmRg THIISNEES 7S écmbed by
Cunmpﬁé gr%sf_B{eﬁQ Sﬁw%e poll%@? a8§ & @@gt BRLY a4eQ3h A4 BurPbf target

ene ion’'site may
residubhge ﬁ@iinlhﬁa«ﬂ (% g. behaﬂgerdi N:ﬁduésrsunhl aargeaspahiy olys, (ang@hé anfueplaced
commonly use ong pol e Iatlo uences
by a npwiEd| QRBREMICISRITEeR AR, cy? o eSS S anine to
] GRY Sdre driiole Findhé RiPlocRits
affect E%rbﬂ%?%élglt%@hegd%\}g% t“%ol(riﬁsvl1 nth 1|§és1 cas ee narred1 p?? ° KSR) ,
demom&yitmg)fqmctlsrml aer;si.ﬂ@&ttyeo Ithﬁeadbsiauh@m thén BE |r@ﬁrr¢d6fy introducing

e cati.on a be cta I at
fuhef prbFeasRas o o Ko B Sy BORPEITh P S o Pk "
1ntrodﬁélh% aR Eﬁlﬁid‘&l@%&ﬁbﬁdé’x@ﬂﬁt@oﬂ 3 &ieﬁéﬂﬁm@doﬂie@ﬁmra' bethe mutation per
vec al so contain the tonegaIOV|rus

se neeﬂﬁ;oobe pwdetdmmed EBe1 sxappiezjo piabyestles Pedﬁalﬂéh?ﬁa?if@emu’{aaon ata

f h
aven S SR B B B PP B3 AP IDARLe SR and
the expRY4Q)3 Kskyvaﬁraﬁﬂaxakméme@&ﬁwbmmue&;momA) can be
ocat ed downstream of both the heter oI 0]

r dewinpeeid rscq@eqmmﬁ@régn%lrw@ﬁ amHx 3rd/ge rgbyl-terminal fusions
rangmegflh l&gﬁph rXsaéil‘fen%lp%i}%ef)%sr&@ﬁﬁ%g RN ed b6PRbRAE R ues, as
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gene. The SV40 pronoter and origin of replication

(SV40 ori) may be | ocated i mmedi ately upstream of the
wWGa-2bBR28e0e to drive expression of this sel ect POWUS2006/019344

marker. In a specific enbodi nent, the 3-KSR gene may

e_jinsert ector b dlrect cl opi ng of the
well 3ot RGeS Bl Of\rlﬁb?%l? LRI GG EeR et DS of
termihd] Bis@ftjbns RidludRres3-E8QI Wik he .- feﬁnﬁﬁpﬂe{}ﬂorgy 1KsRukrom a
0

mouse ki dney cDNA |ibrary may contain r exanpl e,
Prynothes dgpe qmlméﬁlt & & ¥pmpacidsubstitition varfnt. | Tisdst @ariants have at

least &{eeﬁl’ﬁ% abid résj? e f'fids‘ke | eﬁ%%e% a‘xggﬁy ? ﬁg’f%@%ge%@l}lecgnd

pr ese In
t Bﬁbﬁmml poidiftcationkin she BiobglcaRoobbifies 85the3CE SR pAbtki are

nggt#?fggl euse@};to clone this gene into the Pml site
acconyilisperpbinseleqagsphstRboRe that Aidies sigaricantiom their effectganeaintaining
(i) the %ruuﬂﬁe 8?@1@ g[)lggg?ﬁdké%agl?&gé%b% Qar%o%ﬁé L ﬁ‘gu'tlg fO{ exall']nple as a

endonucl eas eoxy- erm
sheet pNigliseleoafigimg on,Alipleyhangk @0hycﬂi®ph)ﬂfb1@%nﬁ theé nd] @Ak thetarget

c eat et er ol o ous pol ypepti de of
site, Orﬁi gﬁ’é’rﬁ%ﬂf %f‘%‘ @’érl{j%t&r aftoa YhEs Vet uss atsohpided intg groups
basedbh%oﬁm@%1%ﬂfhl@f)roﬁeﬁ'éét' ple cloning region or site as
shown for exanple in Figures 3, 4, or 5. The inserted

pbyhdedrbebicdenlegeineanstetloewal dee, ilmder the control of
giza%ﬁ{rgmﬁﬁrgﬁmﬁed ggvglgr onoter that will allow

ressio t or preferably a mammalian
h(fS)tacﬁled lasp,lglu; Transfection of Cells with Vectors
nzé di.ng 3-KSR The i ntroduction of polynucleotide
vEDOGHE SRR g IR fES ol ogous pr oteins of interest
t ost cells
rra@j)?gee&dad???}rfagﬁlfﬁlﬁ %ﬁ%?dng&tng% ni glzlféé}%v\g known in the
af&) arquodtied trpgryr, klnhe not limted to, electroporation,

by B R B Sy EbIFTRF Sal Bt exBivncibr e paref one of these

1 ifcﬁl%ﬁf)tfh@ﬁ ¢18R, Cohadrsalielst
¢ assel nfection. See SAI\/BROCJ(S Qﬁnuﬁc?rf%@m%&%@ﬁ@%%hds

within) th@sFaTCFRMVANUAL (3d ed. 2001). Any eukaryotic cell,

p T ' n, whose chol est erol auxotrophy is
L. V?l;tl‘ﬁgsa? %qdq?ff zyme activity, such as 3-KSR
aThe wiekant 11{V&§lt1(bﬁﬁ1kit$1€1dpr)0{de§ €0tk €61t dxProssik @%Eﬁyﬁe‘ﬁﬁ lihe

clude, but are not limted to,
biochqgiol gg o0 pramRgslian steptAtssynbesigsogh a&lthv)‘:nzynm;d "KSR in cells
auxotr%%&%léﬁ%ﬁf@n@eﬁéﬁ§ a%br‘epro ?35&1%8c)lor# vgét mayq;e used for the

1990)) sent”’ 1 nven
COHStT@Qﬁmmal%mtOeu Khe yexttd)ICmEﬁ bdlrﬁpnwmbe&mi 61?1 gllﬁ|o|erphcat10n which
| i an cel. hat are i ni.tially auxotrophic
is use rqpaga %1? b% vggtar sg graélg, og Ry tremivdusloihe vector

DNA Wit Rig8liated pai8 P EcStr s 862 BPAR LR cel8E r@(ak‘rg)n X igg‘lﬁtacteyl;lal origins

techniques to inactivate endogenous genes
of replgajgRingtidieyhut iaessndt hienitedi togGoltilt, phigt, pBiRﬂfiZf ant otlgers sourced from

o R T G N T
high coft maited kepaneizh od tHsshsmiti e £t as/get gi‘lﬁ‘@/%@ﬁz%oﬂﬁﬁﬁ(ef@}iclude

include, but is not limted to, rat , house
genes thgt cq@gp@slstwlggg a@ﬂ)lol};@d;u%pﬁjalnglnﬁh@rcag@nml-]lhd,l tetracycline,

ol i S0 S QUSRI Pty o g

Addltl@talh e¢lectivalmeakat dlat anyderepdincthe @bdtodsiofise frb@ht #Bntion include
nsfected with an ex resrc,l on vector which contains
<

genes ‘i%ge‘?é‘ng(%@@rlé’éfqd&? hrgt Rhack(mal detprafigatinnt ewt otiler metabolic
procesg%@COdl ng a het er ol ogous protein of interest) should be
grown in medium
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| acki ng chol esterol. In certain other enbodinents, the

host cells may be grown in any serunfree and
wohaleazsesol - free nedi um whi ch contai ns the foPCOWSB®6/019344

non- exhaustive |list of sterol precursors:

4--Aet triene-3 | ,.3-0x0-4

. ﬂn%t\}r%}é#or g?agciﬂmh l%'éen%pns%a émr)éﬂt]&%omoger ® drive expression of the 3-

KSR @ane:: hmle sdrebc3y Siriirhal profideer3sulh @b thedR@h®blian thymidine kinase
- 0X0- 5a- chol est a- 8, 24- di ene. These precursors act

(TK) SFILS PIOE Gt O Wg?rﬁranﬁ@mm@@ﬁ@ﬁt@awdpw tﬂméymmﬁ Virus 40 (SV40)
i I N8 & St

e i A R

Cytorapgalmms d6MV ndldjoa Immetiath Peg]y (MILE) Ipﬁdmtbtbmdgﬁﬁh ‘;v@ch or without the

AT O T O T
used WhiVeGRpleYsiSiehf e qllﬁﬁﬁ gend 18 %uﬁﬁ'? ?c trARE SR He?rH n%on

aspect of the present invention a dresses conce
Sequepps OF ppiymgienetion site 1@1}{)@1@ psp@echt 0 stpp ohedcrigtiaf and signal poly-

VY end r re i nant proteln roduct s
e e A PG Bie e OF %P%Bﬁegeflp@ S faglerived from
any edmeysioarhé, Ihlﬁﬂ@ﬁﬂioﬁ@ﬂise@@tr@lg%wl&-@@é 1A%k 1H Héthe
Medium (I nvitrogen(r) r r sba

d
SV‘“)g)? Pogfrlléwg W@vnﬁ@fq%dioré@naﬁlﬁﬁmmﬁ@m um t hat
t t het
CPBHSNA AL 2105 AR by RLO0E g s MR REIS s

origin an
may qoy@alses poIC- mrd/red Iby&attlzﬂ&rlg'lfh@f 1Bplsdatioe K(brg) Bl alther-RERFRAK gene

d as alread apted to an

(bla) thBREON vid
% 08 ers ﬂPBlCéP ﬁ%legﬁrgﬁcedg kssaingpengitive to these
tibi6ieds| Tharected
. 1| n St hat C(élS eﬁlﬁg gﬁog&lﬁtg%(:tﬁe tggfgl‘/ﬂ{ls %?\Em&gate
Early (Wi{fe) iamotey ; ang @@ameﬂﬂ')invmhxmbsstcm dihetehdb gabestmaihynt

e N R Y
sequeme(SW&b loey) el belochiee doeasraat § sotie e }@@Meg&lsqgcombmant

hol esterol to support the growh of chol eSterol
Seque%?ﬁ?( 6’?‘? BiSHr B SRegene 19 si@giently pelyadausiaet be nassont RS Aseldrs each
I diium wi t.-houyt
gene. gﬁg Sg.ﬁ@)‘éjﬁri‘%ﬂnate%ﬁl?&'eér)ﬁgﬁ |0§1é?%%0§[f (%S/r4§ﬁ TP Dyt tlgcag?%lmmedlately

upstregrnlof treeH KiSR grnelt@dtiey @dpréssleﬁ ofeids silediinRgarkéassi cal
erum t hat has been

ext aeSrPSF@&eiﬁ%ngFﬁsﬁt &ﬁd‘f é% EFRF RALRMIOSEEIHnip Aesectmdy direct
cloning 00ihe ti@ife0S- KSRINA 28R ﬁ%EeTf ? oGt ﬁldn%?%]g]ﬁﬁ hbsr%ré; 4 é’a‘mers

FO||OMAng transfection, the c s are typl
engineged|te wmpli fis3 4 from asebmtkldr@y BN library angfeontat) fg.example,

Pmll ebﬁ‘s t\xﬁn%l e[r? %gﬁqﬁatlbg n%’btﬁ%oﬁ rsfté;jl ﬁ]% %}Z &zle pg{{l Hgtquglmeﬁw p3-KSR,
and wmdnma iS @rdSEhtHly It 18 6i0R betiieh BV 20l oMiahd 128 40 paly-A. Thus, a
tam ne_or G utanmax and | X NEAA (non- esseﬁ? %

3- KSREHQ rgyricled W(ﬂ]hr]r)\y]plﬂ ey de usyd @cql(pne thiSegehs baal theCB%Dﬂ_I sﬂtmof the p3-
KSR bﬁ&ﬂabﬁé nT gé‘rptg ho‘;f the eglgglff éh%' vecior H%y%Wtdg ﬁ{%ﬁiz)y  Oathiction

endomg:iqa‘m hnad:ymml(REI‘é)n sndditlesxytteaningtén DA Jé'c‘l@eﬂﬁl@g’\'t h
post -transfection to any

&8 nqnts may be added
Zb BPISBHTIgR e oajeeny ﬁ)rr?ecqswéqe@awfbng teashore btawicasus olypepiide
of inte®S-is Qlen'ﬂ%ehe% %He%‘é l:oc'mgﬂllﬁn tlfepjef(ﬁ{ gone EE uﬂgﬂe tloning

t he cocktaill growth sup S Ty
region pptiterAssboo Sor-axampkfie G guwes Yrigwt B The distit@Nsol§AlclNEIR or

d h I
cassn S Bral BN STSR B LS9 oI suopLenerte Ry L

ina eukaﬂircﬂfd SWkéfRrably 4 Aatnialian 88gicdm sel enite, sodium
pyruvat €, and “et hanol am ne. Any appropri ate,

commercially avail abl e version of serum al bum n maybe
used 16



i ncluding, but not limted to, bovine serum al bumn

(BSA), bovine serum al bumn fraction v, and whol e
woaomn2siesum al bumn. I n certain enbodi nents, POE/US206/19344

al bum n may be fattyacid free i nstead of unnodifi ed,

i n.ord C | -serum al bum n
1. nl“ralng eg%&r?gté? ¥ Wlﬂg S)S’ﬁ* iﬁ‘éo 1?‘5%‘%3‘ growi ng cells.
FaIHeynta@‘dLﬂtléﬂ Gﬁpﬂf&ﬁlcﬂeﬁ)tﬂ& %&té‘x@'eﬁc&ﬁl@gﬂl&%ﬁfg%ﬁ§ protems of interest

ani es_including, for exanple, Research O ganic
(and R as soleetign markgr) info st C@brm@hbq apcpwpligfedtusing techmques well

ed-to an
ka?*r e e 16 20t Bk R P Sherideh BRO ki, o Brosphare
precuslmlon,fpottydﬂh}yenee@mdﬂ pEecfibatian Quhlc@tlcﬁfltira&tfsuionltr%@&%t
; é (ﬁ‘%% Of%or rmrew)to about 5.0% In a
rans BBQI SUREIEL CF RAMBROAK EA L aMYECHEAR BLANING: A
LABORh PO RIATRM 1 78q 8Podh1L% i n sel ection nmedi um Anot her

growt h suppl ement that may be used to optimize growth
c Ay aukenrystic agl, mm”srablrytremhmukam whhosé chcﬁmeremmdtmp}m is

onblnant h e used
ot b RS P e T P bR A O T P ooy et
Exemlplatry &l M&ds nhdyThé1ade, tb‘{i’t ard nbARGGed {PNRE @E’@A@d}lgé sk @503) NS-
about 9 na/nt in selection medium nore specifical

1 (BECaeferNop8 Y /1A2T), and GH 24§ (Nemenibasiet 2l4, 16§(38) . Etmdn(fheﬁn 17012~
17 9‘% about 6 ng/nmL or nore, up to about 9 ng/nL. In
peC| fic enbodi nent, the final concentration of IL-6

e peesediGuitention g]/sﬁbmdinﬁa@écﬁ @uk@otiellMMnd specifically mammalian
ncentrat s of IL-6, such as rhlL-6, may be

[
cells, E@tl’éalnﬁﬂlag]gh WapEPPhio 05 shelRsterel briee s1de 50 by ysing rfgiefttlon
mutagelf a‘ﬁ@ﬂk‘fv@%%@fna oﬁa@ %QIF& B R Qedd ute%' 0 1%Xc£t% &8 dogen us

cocktail of growt ement s may % in
genesjeneaglingfor éﬁé&hcmtlewncmémmtmnhnﬁtem 1r7ﬁ31§rﬂlroﬁystermd

RayBi ot ec r.oss, i nal cent ration
ety R d G RV TroR bt rEmgL e gt o309
In yetambth&g@nlﬁdd(ﬂﬂe&bﬂh@ttaxéetﬁﬁ khoék@u?é&@tmigyﬁn@iﬂﬁé- Huf‘ls r}ot limited to, rat

sel ection nmedium nore specifically, about
35-HsggHyimoyserdf-4isd Hp mause 3pdise, Vabﬂmnsgerrﬁyffﬂsdﬂboﬂncm&re known to

functlgi%)kch%@\l%?y%ﬁgl%etgg(e%m@{eﬁﬂgt%%ﬁaup to about 15 ng/L. In a

concentration of

i N§bﬂ> INS-pYHDE? 18 aind other el dsterdl- mbeslt»m@ BelMBAUsUMAL are
al so be used to optimze growth

um sel enite may
transFEERAR BmESSSn Balee MBI b § JCOIDS o FnAmsAer (and o
u
polyn%{b@ﬁle%}]ﬁ?ﬁedh Héte%ﬂ;%giﬂ@?%% gggltt {Q'&% kts)ﬂf“d %gerfm}ﬂ %me um
lacking CbOlnij¢I‘Q1 i In ®Hhm01th&m:m’mdlmlmts Iti’[i:rlﬁ)ssmmnﬁaycw grywabeuly serum-
free al’ﬁjg(%_ T%f, egaonl{%fbgqlgvlg Eqn %Rg&ﬁplﬂowmg/ngnég&ﬁwg hg[ of sterol
precur@cb‘[’@oﬂiﬂé&fy‘léaldﬁﬁleﬁﬂa@é,2@-@1@&1%@1? St BQ)QOQL Qt‘ﬂkpg& Sc%'o?e@f L04-

maybe about 6.7ng/L i'n sel ection nmedi um
diene éﬁﬂb@leﬁ*@r&&m«sr@@etaﬁr@ymw@Beomwwboluste{x % @;uemw ’ﬂhese

KA Fi nal
procuS4ORL e PR B0 b oo B -
n"ﬁds adldr.streghlzit@ry @nb@ﬁ@&hé hé¥cahqutiote Slarh l&raﬁféc@&ﬂ Ll'xtwty be
n sel ection nedium_ nore specifically, about

grownen 9@9 @}yl@ legpestie inglugling, but ng digrited. twegﬂm fige nwedias prajgintfiee
media a&@ﬁhﬁcaﬂyﬁeﬁﬂéﬂ % d‘%ﬂﬁ}%bﬂl‘bﬁmﬁ?ﬁ) fell re C’h_é(%]gg {;ﬁelémialljy

‘concentfation O
dEﬁne@/SﬁumFﬁ@ﬁhe@lhl @hlsflﬁdidwlﬁr agii%t @ﬂﬁkbﬁsént(iﬁvﬁh@%&&esses concerns
that @p(i ts may further i n%l ude et hanol am ne_ (Si gna-

a a“}i}l <EHE ?foéf‘dns anei(or Nrf§ing of Hnown origin swsyerder agdonypinsit
roteird pro&u ' a
P r%lﬁgeé%?%%ﬁﬁg%ﬁ%ﬁaﬁﬂﬁé o B s fidhust ) (b S
specifically, about 1.0 ng/L,
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about 1.5 ng/L, about 2.0 ng/L, about 2.5 ng/L or

nore, up to about 3.5 ng/L. In a specific enbodi nent,
woOheosfizmiab concentrati on of ethanol am ne may beCals2i06/019344

2.0 ng/L in selection nediumIn a specific enbodi nment,

8 B b P R0 SRR S B SO S, L Ko,
Carlsbal; @ # alliﬁrmballmibﬁnﬁﬁ Lﬂehﬁn-(ﬁ%e kb Yt @BA&%‘% g%pdtéﬂﬁ of animal,

selenite (5 ng/ L), sodium pyruvate
plant, gyrﬁywheﬂﬁmm a%b%étt%a gonfinmaddo b fBe o inddingd hyshley
hvd gconcentrations in selection medium. In another
orhy IfOle})gl f6| c enbodi ment, the cocktail of growth
s Ubp Ihestemetls ofthy pmarmihmtibﬁtrﬁaw RGirdvitie€ss BRAAY hﬁ/%y'éé’@ to an

2 rhliL-6 ‘éfgl 5?@?/ m_J@ g:conbl nant human insulin
PPIORy e IOk hangiiEeiushas ED-8EM. fften, cellatp a@nﬁm@\ﬁa@@n@@la prior
to tradsteclibk) In MRAACAL r@ﬂ@hﬁ@b@%déﬁ c['g/ ﬁ%{?@fdfﬁ@hl\{S -Q (Hyclone®, Logan,

concentrations in selectio

UT), whisbds anatiter chémpiceldy fefmiad, sirumrfoastrhediuppheieoésidayanimal-
/)

0 rlsef cid-free,. rhlL-6 (0.5 n
dertvIRIHOR L TR rfintly podile mecupimelhecrdipipel amounts
of ch(ﬂ@ste%ol‘f@/ sbppordi 'gktl’@zﬂﬁ)brf ‘éﬂ@ﬂéﬁe&)@ adxotr o?ﬁf‘c)oell s, After transfection,

t hanol amne (2 ng/L) (final concentrations in
the cellg prscgrp R i iitabje selastiomoteHmm withodi qlm}ﬁster(ﬂh e\hgrrmmdfiy, the

fatty aci.d-free - 6,
s BUB8L G A AL 80 P b
with spgumjthat Bas tetih mehmm delipldgteGsifE RESwE fe@MbiQues and found to not
further enbodi nent, the growth
Suppoglﬁg‘gﬁv&@n EﬁnFﬁéfie nprise fatt y aci d-free BSA, rhiL-6,
r Pgl@mn@%hsf@&%n tHe b3 H4 Lid, tgﬁi {Qﬁgfe% aqn%&/ %Ens%?es t8 Wiect for

pyruvat e, et hanofl ami ne, er su
stablettlgapjgf@ahz{nys i Im\zbllsvwrd;ranyapﬂropnakfselegﬂiMbdlﬁﬁl Iﬁlaljr beliRd. Inone

el | Ina alternative errbo the g
embodfich? e Moo bRy ot C Harpridogs SBRmeeped with 2mM
L- Glutaﬁﬁﬁﬂ’@t GRMMHUTRIN X REN A (onSQEEHN 36 rf‘orﬂckﬁ) g}IﬁQﬁ%ﬁEﬁ@ Corp.,
ruvat e, ethanol am ne, and no ot her substa
Caﬂs‘“@ép@ébl ly found in serum In yet anot her enbodi nent ,

S BTSRRI B LTS
selectlea Ieedintoe fo qﬁﬁhlutzlﬁgwth vahdtiost d’fﬁi* bt i, "ﬁ’f&’gr@%‘ﬂﬁt@ﬁ%ents

al | to reconstitute any of the recited
may b A EiEiostsiBung & Ry gl ebcing tadwet mitd 0, 5
0, NS-3U a
NS JUEBOapEe ek BAEIne dibodthLa, oM ARYPL ARy g

be use@ tmv}i?td”e@e lopstgr aﬁl&ﬁecmﬂmmh abndstaxhﬂ fot NSdaregeliai [h one embodiment,
t he vect or

it
the axciTR R 5 modpiinsth Pt TR R 18tTs o eMmLLIomA, sercykin-s
1nsuhrﬂ§<}d1ﬁxﬁf§91ehﬁ@ s@digROHRINRe, GHE @gﬂaﬁ&aﬁﬂleenzyne in the
bi ochem cal pathway for nmanmmal i n sterol biosynthesis,
SYBhaREoRTEte, @Q@m@allﬁ awdpblesefian off serunh hbuseh ewlibemsed

cted Wt Users of the kit
includfif, 8 nbPlhIETE BEHRE s b I S oy o allymin Saction v,
and Wlmﬂmhm‘pmi Sdrnem aisidih C 1 Sdta@N&yP&difknts! the §&{lfnaé19umm may be fatty-
nmbodi nents, the cells are auxotrophic
acid ff%fh G1stsaf of gpmodifiedria oads GRITTRIHE PoSS le@bbllestenﬂﬁwudedbumm

e t r ow i
compléGF 1l oy iy (RN RFRBIAEE S, Rafl-Rpife T Rt from
numer(pls@(mmbanhes imctudéngy ifdr exayphd, Rewiy’ch*lﬂrg@ﬂl@ﬁﬂlﬁ@ ERvERAY OM. Final
seru I'n response to

ef i ned, free nedia.
COHCG“?‘&E%‘? 3? %}%pom@g@mmﬁpglug% et gt §migd the rergd frew abpeifl.1%
to abowd 59Okt | ter
free nofe aé@gﬁfglﬁﬁ&s@g@n%fg&ﬁkdﬂggg ﬂgr/eeié%ﬂg) réh%bou{ lng%’
kit may conprise growth supplenments, as descri bed
herein, that support grow ?8 of cells including, but
not limted to, NS-O, NS-1,"and CHO 215



and cells. In certain enbodinents, the kit may

conprise grow h suppl enents that support the growth of
woebdesi2smneser um free nedi a, protein-free nedi aPCT/US2006/019344

chem cal ly defined nedia, or any conbination thereof

about 115 S0 BOCER B8 b «f B e Ik Shrer by Al

conceﬁﬁtrp@(ble@mtlﬁn aﬁﬁnﬂl@ﬁﬁt& ibeadoigre hrﬂselédﬁ@ﬁ nfdRROrt the
gromth of CD-SFM NS-O cells at | ow seeding densities,
f d¥nodhes gnveh sapilementtthat ryshe wsah &4 ertirhign gmwihlcomiltlomﬁgmcludes
terl | n phasey Further o
el B R LA P i AR e MR Bspiae o
Madlmy\mm Einel @ngoetﬁrapbﬁ)bélmmﬁay intREeHut isl il B@ed 141 range from

e_qof the heterol ogous protein
aboutgx‘lﬁ? %@é g‘?‘ﬁ %“%Zm&év P@ect@&medlﬁlme%lolrjeawgmééalliy, eboutJrieggmlL,
aboutgfng%lﬁﬁ 5’50%?@ E/ﬂllUVa%BEﬂ P4 'fHLe abQlt d 4 g%&id%?éns{ ] ﬁ%%ﬂgut% ng/mL.

plasmd maybe eng neéred fo
In a spgcif @nlmduatsnﬂ, thedinat cmlcgmrees)n o'fﬂiE—Gfmayr’eas abamit pRImC abdedection

e TR TR T TR SR

neces%ﬁ rt@ $5b@ mh@lfnaﬁufgét@fer@ r@oﬁem&@ Ybethe %%‘&Em@s an
anti body. In a specific enbodi nent of resent

i Ve ﬁ?“rkéﬁl ofzgr, P@Qbﬁ‘ﬁ@p}ﬁamtsamy fothyr imolude msehnmedaﬁcally,

recom%ﬁe&%égﬁtﬁng ?Llllﬂ’gg{a Elq\{gc%t c%%%lssn | Ll{]_}g?lgéﬁgqngraagn of this
comp«nm’rpinex 1rp:ﬂmiteebllitas mitdﬁmlﬂtﬂi t@f a Faslgh fRhCaRIP HED S about l|5 mg/L in

) i call vy chains _and two |ight chains.
select R eaIB A PO L SobR 0B Shovkdynasb. dvg Aeng/kisbont 9
mg/Llalgsﬁttmngﬁﬁ%&hql?ﬁgté%r ARG, 98NS o B AU

| mmunogl obulin G orie Pro
embO@mnb;ﬂm for] tormentrition afécwitinimante donst ¢ nefL freetdction iddium.
ey Seck %Plton of .a m)no%l onal .anti body IécEat can
s u% SEE SRS M3 alsodie disedytor pRimiz grogah cordifiensy (& TaRaker,

Philligsbiiigf Neyl Fifdl oafemhebRbf tiSuphléiRAt Wﬁf‘chﬁga{h ut is not limited to, a
antibodies are well-suited to be applied as

range {ragy aheeti? -0 ¢/ Tokacaheyes QH@QL &y eelespien nfadtun,oner eSpﬂgﬁ@lly about 5.5
d rget specifi
e/l B O IR0 35l Aot Dol B b e PR BT s n
specﬁh@lm’tﬁ)‘deﬂertthhé ﬁﬁmle:oﬁkdritﬂaﬁdn bhsddi@n dElenitémhBe bb&ut 6.7ug/L in
| tB di ng description, can utilize the present
select Y%n to the fullest extent. The follow ng

%mr%%ﬁﬁnéﬂté l§§ 1{1&1 oﬂ)}snga‘?@h})é Qﬂged}é)érowtmvépé)?&nem (SAFC

t he remal nder of osur I'n an
BioscigheanAnESLebexapk 4). 1F1n§b¢umnelttr£ﬁ1ton©lﬁ s@ﬂluﬁmhﬁ&teﬂih@j/ include, but is

oot limgfg 8. 413fe s ety bl B bR Seliniris RioT e Festa
specifieglly, abbut®. (Nd%/Q ¥&vet 6.dapt. efhotiPo. QB\%{LU %dﬁ&%ﬂgﬁ% about 0.3 g/L. Ina

chemn cal | efi ned serumfree
specifig @frﬂ?efhmqnb ke fipaltcesgentragors off sodbinh pymvete nyKSRbast @11 g/L in

lect {u!:pn marker in this cell background, and in SFM
Seec@glﬁl Ions fromthe onset. NS-O cells were adapted to

(Dretdpiok iail @i Browthy suppQ@edhts thhy aitheElhoNEalolamine (Sigma-
.. Accession cell banks (ACB) were
Aldnc]é@'yr?@r a%te]éom% M@c hingk congentratiog s sypéaneusn@ydedlide, but is not
mited OB RERR U5 Bo b UL BT g S 1S R0 R .

about Is%ipy/lerabntiel. 0 any/Lrebohel. § meyik for megte, Ui to FBESS . #HAY.SIn a
that, 72 hours after cultur| ng CD-SFM NS-O cel |'s

specifig ﬁmﬁg‘gm?ﬁ% Wi el corarairaligneptat anp@mne s he 2bopt%0 migd. in

selectidiBhk§iufemai n alive. In as few as 5 days foll ow ng
culturing in CO-SFM no live cells could be detected

by
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Trypan Bl ue exclusion analysis. In addition, an

intermttent growh phase of these cells in the
wahswnesi2ef chol esterol was not observed, revel{Tmng2006019344

senS|t|V|ty to the Iack of this lipidin the culture

f f a Miri
SR B PR Bufint O kel eses Bha Ty Shefla My amorikeaty
acid- fraa BSAN0 EXp5%9 Sthon-6\(@ GlzohL A r@%w @ec%n!ﬂﬁﬁaﬁﬁ hﬁﬂh% thsulin (5 mg/L-

reduct ase 3 KSR) gene codi ng Mus nuscuh
15 mg/hynsapipryse %ﬂet(éwi R d @pcmemowg@r@é)é gf(woaagm) anels

ethan@ 11'15,f ('S()eﬂl{%f O@Sg% ﬁ%ﬁﬁp eonact efj forn%rlr%l %e ectlon mede un'%A LIB another

spemﬁd: mgbasdmieﬂbtha:tesk‘&ﬂexf Igfdvﬁh fsﬂlsplél’ﬁem@ﬂﬁlylcﬁﬂl@ﬁsé:’ﬁa.@t'}}%eﬁefree BSA
IW-QV E@*&B@éne 3- KSR Hsd3b5, a distinct band of about

(1%-%) 1 H&talh EFOBP g R ’@é‘ﬂhlbﬂgd%/ébﬁedl@m selenite (6.7
g/L)TEU(ﬁ’urQ BelMaS ol 1%%/ B}, 6Ha eidn & %I?H‘l% 'a:f%ﬂ%@%% nt%Fntratlons in

vector tro en
selectp@dn@;hgm) i bt et Bh@thMﬂim‘dnméntbﬁe kgcloaihadf gﬂoﬁ/t}h s@lpleﬁﬁents may

compfl ¥ o PGP SR TBle) 88 11sh T0.5 RstsmbonPedonpigiing Bt ipsilinogt0
mg/LIRAiSRGERARE (@7 13NY, dddSurl B%vﬁﬁqéllm@rﬂf %H@et{ﬁ{d‘lamlg@%.z mg/L)

conpared to the ubilshed Sequence hé deferm
mna@@é}‘iﬁ’éﬁé@lﬁaﬁéﬂéﬁl@m@@\mi h the published murine

A TR Bl sh S5 SRSt e S SaPites BHY o cngsecpsa,

thiL- @eédomblmanﬁhmmiaﬁ aishhn Refiunest]dnate! s6dRGh gyruEEt%eethanolamme and no
d Sel ecti on Medi um A construct pBF/ csr .

other &@E‘ﬁa P‘fﬂﬂﬂ%g%{“% oy asifther RegRdgnent; ey @ﬁ@fsgnplementﬁ Ry comprise
fatty doRt- @e&ﬁgjﬁsr}ﬁﬂ% &G 11[111151 Sﬂhl‘fr{’ll éﬁuglefek]fhet gt t&ﬁayruvate

aci d-free’ suppl’enente I'on i um

ethanglamigiesasl wof OthheSUbsthhmMyplgall}Glﬁvblwbd beloged in the growth of cultured
n I nvitrogen(r))

celts. 1 M LB E RIS Bl oo o Eggoarps faty acid-free

BSA, HﬁLIQ{ ré@ohibiddneBuB@finsd¥h, scAul é%%?c@'{ s0dRRE Q%R/Q@néthanolamme
human | L-6 (5 ng/m, Promega I qui d
and nospie] whatpReetyRicalsy fpvad A shrimh ) yateother tinhddiment, the growth

GRS R A RLESH A SyRSETRL IR b ORI 8 o

selenltehﬂ)dhlﬁiq @ymatenéthhncﬁaihin@! &yl sSbGMURL At calB) Gd kR IANRAL any of
h ge exclusion nethod to differenti ate between |ive
© fe%'ﬁ sppplpmenty preleding watst.ined go dthss salpstansa sthagoerer.

IV. vKﬁg)If@rPfﬂucﬁ%cd%ettehﬂgé&%cﬂo%n about 1 x 107 cells are

required onto the 7asmdtransfect|ons

ohlee prassok inventiorsfuethes movides klltﬂ)ﬂbt“ ciier@diauled Th€ertain
ablish a negative control. The cells

t
embodjf Snt%éﬁegﬁtffﬁa%&%ﬁe festien a%ﬂfﬁ%@ﬁﬁ% AR atoreh swpnlements.
The Vd@&ir ngly domp#fRe Alse@lensCEALTHIEEE chbARS LM %'b%h%fyatfﬁgtﬁ\?&for

Centrlfuglng once nore. For each transfection
mamm@in sierd beosyaidasipendess fon exaplad 3- KfSRS asafuh for de selectlon of cells

transfetc{eg @gle n%] wg&opeg%% o tﬁ? E(g ana[Yr(iﬁ?I?e adtafgeﬁ g%ﬂ‘ 1?@0*% I"S@?ﬁ gping an

approplﬁlhl% riestritidéh edzydie(s)i Bt édriagferib@Tiinkats V‘ﬁ% €Llls are auxotrophic for
rlzatlon of DNA is achieved wth any DNA
°h°1esﬁf> £ 19 @ SRbadiEsht tecsle proyiterim fhe Mitman alreads derilgitetito grow

t t d I 1),
in choih Rl Mo Tt B o Bt B¢ e PRORR G B Gy
alreadwlpreafdaPEddG) athw frwmnﬁ@illfy)deﬁ'ﬁéﬂ SeRf-fre€nie. IRkeY bﬁ’d@ thS

to an el ectroporatjon cuvette. The 700

fegulateléi fqum itlagieslls maycRscleriyed Fempmodang edllgrank rwchhewould be

determfiléd €6 b€ 2 f ﬁu&g ¥isPY Pi petting, avoiding the
creation o e cap is placed on the cuvette
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and the cuvette is placed in the el ectroporation
apparatus (Gene Pulser Il (Bio-Rad Laboratories, Inc.,

wolkowubkeze CA) or equivalent). A single pul se BETAS006/019344
volts, 400 nFd is delivered to the cuvette (field

S D A SRR e P S A S e
hereid NBatGappdt %Wt@dﬂ@ﬂsﬁ&l%n%u@ﬁoﬂ%ﬂ%l §d(?fNSn?dclnd CHO-215

fatty aci d-free suppl enentéd selection e
and cyllsy llc,c@ﬁmn@mbpdméerm, saskitmdy abmpmjgmwth suppleateatsahat support the

s B2 08 LB I, 0 ALY PYER OB, oc oy

comban’faﬁnh dladrdof ietdhiding dhdngitalyy éefindfifseens#pOhRERN th@d specific
ﬁelectlo medi um produce statistically significant
mbofiiAEy i8S bit ManAeIPEIse groxfth spprierBete ik dstsribed hermin, that support the
el radh. ! -
gmwgr oM RSEEMERL Ty ool BT TR B Bee
transf@tstam adiloatihg ddigen ¢dllcdoting (JImbécs pbidse] i ve cells after
,tmeek %glggti E. Exanple 4 : Transfection,
s e, the ki S&ﬁ & RESEH IBfenHoR By beded ORTPTSHIY i n
hetmd‘i@g@s%téﬁﬁ Jf! riht@%@tm Iﬁ@ééd{%@%fahﬁ]@ chd @tk crf‘iﬁéjﬁé: ér%ﬁ) Qus rotein
Suppl enent ed Sel ecti on di um The manmmal i an expr &N
expregied i thesBis /cell dings, \m@ Cdbqéwmféhie preskns masomaemhehmlted For
he nmal i an enes i ncludin
examPRC ISR R M PR 4 SR A HH S U R somes.
The fiﬁm{er @(@fpﬁﬁﬂdle fbrleﬂpﬁebﬁoﬁj bhytshidf e &eih@ ds%@ltl asgsiaglRlchdin
p rental cell Iine CHO % this vector,
hol‘m%n% the lgjter 1x7eeary ferrrapreseion of adtlalrcé@lin orolesybe, sueli wan antibody.
c n|n
(3 ShectieAT R BRS ohe bSer b e M) gy motecute
may beaxpebied wsngubaeasor cbintaniug teQrecsdsryGeaéy Kk @& example, Figure
correspanding |ight chain

F r.1: Hcassette. The
3 A@@P?’ﬁ% g CQE‘Q%@‘&ES‘?IW@qqprcgtm‘él%]ﬁéampﬁ?%“% specifically two heavy
chaindAAwMightl ShAXD DR ALY ERE R, (RO -ﬁs@d &&ﬁcﬁ nb#)r?ékn n%Qlted to

chai n_const ant i on cassette,
includejcgpplenbsayy codi ﬂlgg’i @@qugamcequ/émnmu kilsmqmegkobyhm Gc(nfgﬁl) cloned in

n E onstr Xpr.essi n ve tor
tandelln EP?otell?i quites iof frO{no {st{gc%n ?Fg CBPS%W vﬂ}? ?:iselcff 10 é’f a
monoBGIhlmAUMHytthﬁ 20 RIbRABEHIFNE 1S31418M GoWethe cHIS e@lntr@ and purified for

npl.ify a light chain cassette containing pCW: EP
Comme¥ ‘ilad S cCHEmAL Bampalongliinthodientraivelicsuigd fd beREmhgd pekupm
n ned into
therar A RPESe 531 Ty PR % RNl e FeR U ki
pathogruihfargétsaentuosd. n construct. The resulting construct,

p cont ai.ns, co et e human anti body Ilght
Db B Do gariod & PERaRY FrFC o8 Haled THke Msusine the
recedinK 8408 H RS0 bé\jn ﬁtﬂgééoché‘ Rsénd 1kRR e?- ?lﬂ
P cl%ned ?nto pCRBI unt ?IFTOéO véggggﬁ 5#?§%§gn h? lowing
eXamApRpre db@@@ru@mly, and abbhmdingrfahe tmlapﬂv!d bf the disetodbre in any way
whats& truct, in lieu of dhfr. This new construct,
‘csr.| :HUMAB containing a correct 3-KSR orf IS

transfected into NS-O cells and selected in
chem cally- defined fatty acid-free suppl enent ed

sel ecti on nmedi um The i BKAMPLESansf ecti on and
Exam Cﬁérﬁ@nﬁatﬁ) estelo'] Sllgpec{(l?xé t{h 2 f(ﬁ eg 1
j$ § e Mpgipe Myelemp, Cell Line
NS- OEE q’f‘ﬂcgﬁry r‘f’“’é é'ﬁ? U ansfected with F
pBF/or | :HUMAB and inmedi ately selected in

cholesterol free nmedi um produce statistically
significant nunbers of live cells after a 3-week
selection relative to controls. Mk transfected NS-O
cells grown in the sanme sel ective conditions do not
produce statistically significant nunbers of |ive
cells after a 3-week sel ection.



Upon sel ection and growh of transfected cells, cell

free supernatants are assayed for reconbi nant mAb by
wenaosnesizs nked | nmunosor bant assay (ELI SA). Br Periug2006/019344

supernatants of cultures transfected with

; r and.cenirifuged to renove
oy By SRR PR Tt
defined sdrem-fréd nediu@U@D-8RM)-ThiB Ay drd o tedrind Qui%%%foif@KSR as a
anti bady. (@l gmﬂ-Al dri chdér) Co., St. Louis,
selectign markshin Bisrss giaglggrggn dad igSeMrpendisioss Bomthobnset. NS-0 cells
tenl -' BS | gt i,ncubated .
were GABBCOBILFE BRHAEREER) L 68 AR U o
cell bgnkss?(a’gCB))fwgs ];gfalyeratpg dd;_r?dﬁi bEthEa!Ong lg?ad%ﬁ?SN Sﬂ'otdléllclines. An assay
tween buffe tween in : uman
was ﬁe%%a ggtﬁ%% |t12ﬁ15aﬁlpg%ﬁlﬁnﬁ%8€|913s$lﬂﬂd&$@ chilganon )tbqlg%erol
suppléinkitaBsh Qhe gfmtmﬂlédghlﬁB?ﬁ&s\éﬁgﬁaé‘ b & tha ’Mlowaéalr%ae? %Iultun'ng

in PBS/tween at a 1:2 ratio enerate a stan
CD-SEYHEENP eelts iomaslaure withBat thoddsemalafey e haaddeslof e tHS remain

. 9f- | t. 100 er . | .S . f k
e Sk PO P AR O P s PTE LS, SR
Trypariluaddstsib®atdigsi Qn%ﬁitioﬁ,' &M ﬁte%tnit‘gegpglpwﬂf? ?eg}éﬁ)'rfltemsg Bfis in

plate is incubated for 1 hour at roomtenp
the abgencgrofichelgsiatol ias netebspivad.aevesling dtesdnsgtivityresheddck of this lipid
in theRBRE A peroxi dase- | abel | ed goat anti-human 1gG
I the R AL, I nc. . Gaithersburg, WD) is diluted
Exanfple 20 ®OR ARiificaeion of adviagiaed-Ketoblafoid ReMletasP(RKSFland

Clonih@Qf ai3-KSR intd hn EXPeesPloatieectsy | ncubated for 1 hour at
roont enper at ur e. ter incubation, the plate is washed

3 timnes with PBS/ tween. A 3,3, 5,5
t &t HHRe Pjetosisntid iretuiclaTovs) KSR gemeatodineSiog Mg s ci/Bs 38-

R S0 Rl 90 P 1 g

from aduét raald BATMYc i dnk8) Atte0PCR apNhbR RIS BHTS Specific
ium). The plate is read at a wavel en f

f hGe%)ll’ nglg a. ?th 0
or theReplished 55 ‘éenFﬁé’lthWHR“% H@@ HiBbbeadistingband of stmiuehtl kb was
detect&l—b@%&{r@s% el ﬁl)gbéll? y oPQRR. FWES?JHT&EW&SH?OI%%%I?C@ 51%1_1[6_(:) i&ttohECR-Blunt

reconbi nan oduct claine
II—TOB@@@@tpr Hovn}tm;g@i@)g and pdisyquent]e ﬁ}dcﬁ&d&?@@ﬁ’é 16\I!EF Aifr B PPound, in
. t stero i osyntheti ¢ _pathway of a eukaryotic
lie Oit:&e)?ﬁf',hﬁ}f rbel“bfodjﬁﬁ}f%ﬂl%/ﬁal gtﬂ é‘s’ﬂt"agrrent thereof or a
biTeé 0gikbablingaskiv &f yakt APBEBET 6k @ﬁﬂn?e] i
. pol ynuc| eot i de %ncodi nS an%eter ol oggus podybge%lt\lﬁdsggu?cmg’
and itsopen yeading frape (o) waslconvpaesdgd theaitdisenizseneerweniihe desroained

- b ct . 3. The vector .of claim2,
s SRR U0 B EEb Rl i Y
accessmmrnunghbeBA4RETNSt eroi d reduct ase. 4. The vector of
1, wherein said pol¥nucleotide encodi ng said

cl al , )
ExamBJﬁ e s tRSHPR @ad Setscti N$-0 Eelthin GhemnizallpD dfinei Fatty Acid-
Free SypplementedSelegfinnMediwmt i de encodi ng said enzyne
conprises SEQ ID NO 2. 6. The vector of claim1,
' ' | vhucl.eoti de e s the am no acid
A Eh R Rl e BHTRE: Tt P S Cxmm e binio NS fheels
and seleetetl Of cledini6AIBL dBfihed WSS &Jidlﬁ%@?sxgjp@éihéiﬂé@ée?&‘ﬁbﬂ LA

. the am no acid sequence of said enzyme conprising E%ﬁ
mediumpopgpty of the folhevipgc -Hobridepa Onwitoigen®piGiatata® (2mM,
Tnvi i id vector.is.a re j nant expressi qn
oD END B2 et R Glb P AT Pty o Sekd e psa
(1%, Calbéenibin)|eRtcofhabX Rira&s [I08 (¥ 88/fl! PlotldoREITS Liquid Media

Supplement (1%, Sigma-Aldrich). The initial transfection and selection is performed “in
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conprises at least a first transcription unit for a

product gene which transcription unit is under control
wofodehiesineman cyt onegal ovi rus pronoter. 10. A ROStUSZ®bA019344

transfornmed with the vector of claim9. 11. The host

bulk,” $8rl 750 askd A fl‘?}l&@/g y‘ﬁ#ﬁa 4 o8 a%sﬁ?(?én ? I|LIS 'O?R ?%ﬁal culture is

eukaryotic ce hos
countedheingithe E@lpdn hbstexclakion ingetlaodxo tdi fiqrbntcatd baftwebmhﬁsmﬁlrdﬂad cells.

10, wh i d_host,
The oofie Bl B TR GO BEr Eoh T To RG] (i LKesels ar
requirédi qn Ghitidd ® th%‘blas}ﬁ@ tr@l‘?s?&ctﬁﬁé ! n@f“m‘élcla' t'i’ltri]s@ectﬁm i&/ﬁh&h’[ DNA)

sai d host cel 'S an O nouse rrye oma cel
shouldiietpeciormped i qsgxbhah ¥ e@ga@we conpli Shegelk are cftmmﬁlged and washed by

resuspERIRE 1R B oA KO HE P ep e op o e e Crifiing

once nrbi B&OGLE abhife@hl Ve 1107 @RS rdstigfeRO®d 18r708 L of serum-free
bi ol ogi cally active variant thereof; and optionally

transfegfien wedipy. el st PNA solwtioa if piepated mg@su(@]@udglg Haits air the purified

11nean?éﬂ)ﬁ:% n;ﬁﬁ Hgaf; xg ho§ gﬂl 0%%% 1 18&11 stleﬁﬂev(;gtt tlﬁ aff‘aQ%g 15}1681§D]t\1ﬁ is

serumfreée suppor
achieved owhhnoDNA lreht@dtmainddsnucm‘aséj estnwaly Butabot teatcsiadimgl

and_cl onal den3|t|es and at . | east one_protocol to
(Proteysy yolgapis restiiehqe gndonvsieapn B, whichgpstipta PRI 1 otsr igithe beta-

lactam§@ cq)eﬁ &N ﬁ? (drg)e STt Vﬁs S €bast %l%%l s ectqg&f t%sa‘g elebfroporation

kit of rein sald 3-ketosteroi
cuvetter eﬂwci(&)s;eL obmﬂr susesisannuadded t@thekeN Asobrtiondn thedusttasand

i 8 S ATl EAEb BB SIS SO v
and th&kidveft isGiladedid he é@@t@fo@bﬁtx@ﬁih RaLY (G'éﬂe@ﬂéeg 2} (@“&R@H ng

said enzynme conprises S 20. The kit of

Laboraémwnh% ofigieese Cﬁ\)%ﬁ@ulwgplyhuél sl prdseptdesls 00 pFd is
dehvef%gtng&le %ﬁli&te?(ﬁ gﬂlﬁlﬁt%gét?xfof %% cé// ‘i:ng yd%ﬁ 1r%8ﬁpgon§1t1§gs § %gld E ve a time

claim erein
constagptolajueunl geﬁtbxduhalel@mde;scddde ane odllsacs sideaqoen et of cheaiichlly-

nzynme, conpri sj D.NO 4. 22. The kit of any one
defined fafy|ichec splem AR SRR L R P@étaﬁéﬂy eHafRd
allowe@%n%ﬁlpe[t@%?@@ 5"%(‘@@{ 90%%1a?b§hﬁﬁﬁd18/ oveh b

wherei n t he recombi ndnt DNA expression ve tor further
CldrepritsedramiccedstitapBiissl ahd aclsced ot ¢hemicatliytdefioed fatty acid-

e soBf S SR b B i Sa RSBl
after a §lvideMséRctihRALivE t& dbrlrdio %oél@ﬁhns'f&t&ﬁh §-C0t &:ﬂs fgfd;Wﬁ ﬁlr{ﬁe same
group consisting of NS-O, NS-1, and

selectivg ¢ondftionp g mpiByodugretatisicallyi sierhBeant u@llnbelis @f awie Nglscgfter a 3-
nyel oma cell. 26. The kit of claim 15, wherein
week S%?%&host cells are adapted to chem cally defined,

Examse At fraasfeotich, Selection, and Expression of a Monoclonal Antibody in NS-0
Cells in Chemically-Defined Fatty Acid-Free Supplemented Selection Medium

The mammalian expression vector pBFdAfi~.1 was constructed and serves as the
backbone for the cloning of mammalian genes, including human antibody heavy and light
chain coding sequences, for expression in the dihydrofolate reductase (dhfr) mutant parental
cell line CHO-DG44. Using this vector, a human IgG1 heavy chain constant region
expression cassette was cloned in the multiple cloning site (mcs), and serves as acceptor for

human heavy chain variable sequences. This vector was designated pBFdAfi- 1:Hcassette.
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27. The kit of claim 15, wherein said host cells are
adapted to chemcally defined nmedium 28. The kit of

wolabem4as wherein said grow h suppl enents conMpCTAS2@6/019344
| east one of fatty acid-free BSA, rhlL-6, reconbi nant

n |
e b e r T
expressgzsrow:;tm sumpirﬂ@mhmmmhp}ntlcﬁemfdonahntcegloe nisseitd, pid-light. The
sel ecti on_ medi um of about O. 1% bout Bﬁf/ alt ?‘(H
entire g} ghat QU RERA UGG 1Y PO AHETB G5 GUTO G e - 11 gongtruct a
dual ex F n Vedi®/ g}rmte% %g&ﬂ% tdBeMlekd {)m NABTanWRR BGH-pA on
nsulin, about 5 /

to about 8 ng/L sodium selenite,
the conglleuent@yQiragd Weteonsath buamplify agight shrdi Q@ﬁspﬁw wntrieing aBHV-MIE

e SRR TR o % e OO o

subseqEMRT R4 fihtb Me GROGED mastiﬂe%%adhmoﬁeblﬁﬁlairﬁgrpdm@ﬂwyo@ham
qa bout 1% fatty acid- f%ee BSA, about 5 ng/niL rhlL-6,

construgh olite rwlin@g constraesnpB hdift. 1 humdyd GoRtins Gempige fimen Fntibody
light anﬁﬁ}fﬂgg,%lafngé CFO/“E&%I ?ﬁg)&‘?t 0.1 1 g/L sodium pyruvate,

‘hanol ami ne. 31. A
qm@mﬁ&hfemlfbtﬁ@‘ter@ﬁl ﬂed@cb!zhsfe YB- K SRipehe m@dslated anpclogedimto pCR—

final concentrations in selection m of %@‘%ﬁéf?
Blunt I-FOREHVRCIs 4 rvalresrndo; apdrspieaneily 1§ 8{3&‘ lilt% HmAD
construdP ?th%@of]cg[ T8 héw@oni%‘e{%}a%mg{ HUMRB%ﬁfﬁnan?a U&/réct 3-KSR

réco nant "human | ns t o about
orf is trﬁgsﬁhct&blﬂutm]fﬂsﬁabeéhlahé selahedh in ﬁxeﬁﬂca@/yl-_delfmeéfﬁmil}’tactd ﬁ?eﬁg/ L

sodi um,pyruvate, a out
supplerB e oy efioh scdgm  Xe St brens Bt dndst o 2R b S o
bulk,” SURPE eABAL FolewRld @aﬂa&cﬁw ak11£ 2B CORirealdiefSs) intelection medium.
sel ection nedi umof about 1%fatty aci d-free BSA,

The cum@mtanﬁeﬁgd miithri ks 1 FEBGAB aml ln@mﬁr_dlart@ldéﬁlﬁpﬁqém chelgpigiol free
medluné Ipf_ocfglg% $tatr1[§k%1cg1il¥l %lﬂ&rg:;x&?rg% R {Plg/%d:%pé é@er aajbﬁr%k &:lélcngm

relatwe&b%ﬁ@d)l&ﬂmk tRdsfeétedBIFN0 delbf growh excthemgme eélbstntelmhdmans do
urvive in mediumw t hout chol es er ol co %
%’ﬁ ¥t for

not proéwaer%ert@efalwg%uﬁm srnbers of fige Fﬂ aﬂ&r & 33
&eteB %Bwal VAR echATRAS, %bmee Slgsény A §OLEGSed for
that enco S

enzyne i n the sterol ynt hetic
recomhmunlnmié)b lof ermyma:ldaﬂqzmmmuneslolrbana atshp (IdgiSég| Byielyt supernatants of

N TR R A SR A7 K —

and deﬁrﬁatNlﬁ&ﬁ%Q@@eﬂ pleiede E&ﬁ&y&ltﬁ’ RQh e dbti lﬁﬂﬂarﬂ@ibQQﬁlb&:gspemﬁc
t hat have the abil Mﬁ{)to survive in medi

antlbodya[émn@A&dwh&@@s &t. Logis, esosion dernpilated Ry mi@sg 9uLto6.3

mL of l\é)dg, ﬁ%‘f Ib% elg?l C%gt_ 3P§E§ fl% e§ %%e %ﬂg %Sf%p %tggz{sﬁ?_zﬁ’ hourts Ignd no

more t}&fn XlvadkaB4C. UiedBi of asiydplarh b riifsed BiSntdsmitlsEB e tauffer
Ils. 36. The nmet hod of claim 33, V\:h@ gi n sai g(msdl
4

(0.1% fige ReRBSh A jupenilge b laphfiageenadmabantGedy papdaed (Figma®) 1s
dﬂutedqgg ML inPBSAige %ﬁaﬂ{r bl ('Ijﬂ ?ﬁS/t\WQSf &lan; §?‘c{tﬂ> to generate a

conpri ses a tosteroi d reduct ase.
standard&bhcmhtrﬁMn phichi Badhgstaehidsis Bﬂl@d thdlve9G-hvell aoliﬂtd: aht M)Otp(L per well.

Sample}%g{f \é/l;?l]\él?ecalﬂg%}’gl ngglsg‘?n%lngwqgg Fiﬁ red ?tz% 8 lm ?ﬁg/tglregnd #hd added to
the 96-well plate at 100 pL per well. The plate is incubated for 1 hour at room temperature.
After incubation, the plate is washed 3 times with PBS/tween. A peroxidase-labelled goat
anti-human IgG Fc antibody (KPL, Inc., Gaithersburg, MD) is diluted 1:2000 in PBS/tween
and added to the 96-well plate at 10Q pL per well. The plate is incubated for 1 hour at room
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transfecting eukaryotic cells that are auxotrophic for
chol esterol wth a vector of any one of clains 1-9,

wandoeabsizeast one pol ynucl eoti de that encodes RCT/US2006/019344
het er ol ogous protein; and selecting the cells that

mpeliifE AIE AP, GORRI KNGS TR YRR, o 195
tetramet}IbsnAdiae EIMBY) soiptiat: Bagmatolk addeltolthe IDwell peaterat M)@diL per
of clajm.38, wherein said cells are seI?Fted from

well. Hhegactiopns seppaigaliss aRpsoxmatgy || mighe voikshs additian of ir@\QeuL of 0.5
M HZS@?I(F Qs @rgﬁléﬁ @eép'B_F}/g\?xﬁn& %ﬁh@ i§ ah%t Q‘{‘N%V%}ﬁl e?ﬁ&'ﬁ?nm ina

oma C alm 38
ThennsMad nmehiplate resderhne wijciableyt. dE:ltISAeudsdtscthsmpomﬁfve €@ thoe presence
fih chenbcall gefl 43. A nethod for producing a
o1 the yr&erd Wﬁ%déﬁ pﬁ? in conprising: transfecting

eukaryotic cells that are auxotrophic for chol estero
with a vector of any one of clains 1 - 9; and at | east
one pol ynucl eoti de that encodes a heterol ogous
protein; and culturing the cells under conditions to
produce the heterol ogous protein. 44. The nethod of
claim 43, wherein said cells are auxotrophic for

chol esterol. 45. The nmethod of claim 43, wherein said
cells are selected fromthe group consisting of NS-Q
NS-1, and CHO 215. 46. The net hod of claim 45, wherein
said cells are NS-O nouse nyeloma cells. 47. The

met hod of claim43, wherein said nmediumis chemcally
defined and serumfree or chemcally defined. 48. The
nmet hod of claim43, further conprising obtaining the
het er ol ogous protein fromthe cell culture. 49. A

met hod of expressing a heterol ogous protein conprising
culturing a cell transfected with a vector conprising
a sequence encodi ng 3-ketosteroid reductase and at

| east one heterol ogous protein in the absence of

chol esterol under conditions to produce the

het erol ogous protein. 50. The nethod of claim49,
wherein said cells are auxotrophic for chol esterol

51. The nmethod of claim49, wherein said cells are
selected fromthe group consisting of NS-O, NS-1, and
CHO 215. 52. The nethod of claimb51, wherein said
cells are NS-O nouse nyeloma cells. 53. The nethod of
claim49, wherein said nediumis chem cally defined
and serumfree or chemcally defined. SEQUENCE LI STI NG
<11 0> BioFactura , Inc . <12 0> COMPQCSI TI ONS AND
METHODS FOR METABOLI C SELECTI ON OF TRANSFECTED CELLS
<130> BIOF-0 01/ OOMD <1 5 0>USs 60/ 681, 969
<15 1> 2 0 0 5- 05- 1 8 <1 60> 4
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<170> Patentln version 3.3 <210> 1 <211> 1122 <212>
DNA <213> Mus sp. <400> 1 atgcctggat ggagctgcct
wggi@aesigga gcaggagggt ttcttggcca gaggattgtc 60CT/US2006/019344
cgaatgttgg tgcaggagga agagttgcag gagatcagag ccctgttcag
gaccttcggt 120 cgaaaacatg aagaggaatt gtccaagctg
What S 20a¢8@a90 ccaaggt gag agtactgaag 180 ggagacattc
t ggat gccca at gcct gaag agagcctgcc agggcatgtc tgctgtcatc
240 cacaccgctg ctgctattga ccccecgtggt gccgcettcca
ggcaga : i 1 i etic
I e L G Tt
pathw# 61 AOAGORY ggkl,&dﬁgkofgiohny ggitegpmnonatiatdo ot a hivkejgdlyactive
. catcctgaat 4 cccat gagg aagagcat ca t gaaagcaca
variant fgreet At PRAPACREAE STE A A AT G oAs AU S HE HRya
2. a’g%&@&tt&%tf H3h326A8R4n S89893alLConiRaPRkEDsleBEE aslutiage.
5 catacttgtg ccttaagact ccCctttcatc tatggggaag i
3. afhgretagtt ckaoty vhachn $003 dotogteid acduchgr euppyégs a murine 3-
aacagcagc ataattaaga aaaatgccac attctccatc 660
keto“g‘&’?‘%&@ﬁ% ‘tgtatgtggg caatgcagcc tgggctcaca ttctggetge
4, CREYRAGHA AN 1CAUSAES S @ palgaadisicenoalispiAd atzyme comprises
ggacagttct attacatctc tgataacacc 780 cctcaccaaa
SEQ lgciet gat ga tttaaattac accctgagca aggagt gggg cctctgectt
8 art ct {0 0 : : :
s Hs B AR F b E Bl €50 e comrises
SEQ I®gKOt @caac tataggccac cctttacccg cctcttgatc 960

acagt gct aa atagcgtgtt taccatttcc tataagaaag ct.cagcgcga
6.t &hayerderaf olm(g)l e i ted @oﬁy&gélgqt cg%a glgetaéla]ga A& s%quence
ofsai(fé?zgrﬁﬁ%ﬁ{épr& g9tNg.ggaacacta 1080 gt gaagcage

acagggaga

act’acacaaa aagtcacagt ga 1122<210> 2 <211>
7. 1086 veQ@ADf chith k MBreinbaid pplynudegdernaedss depampigo acid sequence
. ttttgat cac gcagt ggca ttgggctage cctttgeggt
Ofsal‘%g‘%é'ﬁ’fc%&&l”ﬁﬂ’ggggggﬁ@ "tgacctccac ctgtgtttgg
8. Cahelaa8Est £GlHUaeEdamslR0, Fhariaaid tketdrigagababinant DNA
cctgctggec tctcacccct ccgccgaagt cagcatcgtg 180
expregsayategtpit g t cagcagcect gcagtcggtg gtccggggt g cagaggaagt
CARIGAAES fai AhREGLPR&kor furth
. oIRRSRPEY fulth Mlar Ao AORRUITYA FPRLGSE R or further
compiidesat legaadfirsataistdftoa wifant gtogact genatvaidt transeart@ mpagdigs under
360 gaaggaattt tgacccagaa tgactcggtc actgccgacg
contro) of thedugia yhpgselayiys Bpwrdtcaat ctct ttggccact t
10. tAlhdst 84 hak8RHRAGHIONBIEGBCIL Ghinfd gCCAt gCg 480

11.  The host cell of claim 10, wherein said host cell is a eukaryotic cell.

12.  The host cell of claim 10, wherein said host cell is auxotrophic for cholesterol.

13.  The host cell of claim 10, wherein said host cell is selected from the group consisting
of NS-0, NS-1, and CHO-215.

14.  The host cell of claim 10, wherein said host cell is an NS-0 mouse myeloma cell.

15. A kit comprising:

a vector comprising a vector comprising a polynucleotide that encodes an enzyme in the
sterol biosynthetic pathway of a eukaryotic cell, a biologically active fragment thereof or a
biologically active variant thereof; and optionally one or more of:

a plurality of host cells that are auxotrophic for cholesterol;

chemically defined, serum-free media;
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gacaacccct ctcagctcat ctggacgtcc tctcgcaatg caaagaaggc
taacttcagc 540 ctggaggaca tccagcactc caaaggcccg
wgaemaesiaca gctcttccaa atatgctacc 600 gacct cct gar/us2006/019344
atgtggcttt gaacaggaat ttcaaccaga agggtctgta ttccagtgtg
660 atgtgcccag gcgtcgtgat gaccaatatg acgt at ggaa
growthistiffleaemts that Suppbfittiyggroth scaid plotdey bAleeadRak low-seeding and
gctcctt cgcttttttg taaatgcgct cactgtgaca 780
CIOHa‘g‘i?é‘ﬁlélé%té'-B gagcagaggc cctggtgtgg ctcttccacc aaaaaccgga

atleaﬁtoﬁégfo&@c%ﬁ tPffiEShalgacca aatacgegag cgeeacctcg
ggatttggga ctaattacgt cacgggccaa 900 aagat ggaca

16. t dgekigafghimdo} ghtrgmsanloalint abgpaggtad-kaciteroibgdtggeaa

7. 1888 RE3t s T8 HG08 e ho S TRRR el I e a3
ketost@sﬁ‘idf’eﬁﬁctﬁiey Trp Ser Cys Leu Val Thr Gy Ala Gy Gy
Leu Gy 1510 15 Gn Arg lie Val Arg Met Leu Val

Phe
18. dh he Eitef daim &b LwhereinGhid pelynucleeti@®erR6dBG sidgenAyme Leuprises

SEQlijjﬁgbﬁg Thr Phe Ay Arg Lys HHs Gu Gu Gu Leu Ser 35
Lys Leu G n Thr Lys Ala Lys Val Arg Val Leu Lys

19. BB pf biafn 116 UbRerid s6fdl pdyhubledti@ ehdolmplsid dn¥Pmétsin
Gme ? Glan Gly I\/ét Sser Al'a Val 1I ie 65 %O 175 S%mHI S prises

SEQIW %a Ala Ala lie Asp Pro Arg Gy Ala Al a Ser Arg

gl"ﬁe ER bf ?lgm? ?g 8\5’1 ki &b%lﬁ(@i%ilggllq@ﬁf?%%% nao C}ﬂ saequence of

saldeWneva)lmﬁ?rsmg'ISEQﬂibe\I(DBe Tyr Ser Ser Ser Val Leu Val
1 20.125 a dy Prg n Ser Tyr LsGIuI,ieI'ie
Liﬁ f?&'fl 5 vesrtingpid ppbauglestiddiencees the ampjosacid spquence of
id TdmoHsh Mpswdyo Tyr Pro Tyr Ser Lys Arg 145
o er%gﬂnelSS plgogﬁEtQAl a Gu Lys Ala Val Leu Ala Thr Asn
22, dlhe kit gf amsuonieenf clajms AS+211 ¢hertizGsaldreec@rys ShecoffibinaheDNA

eXpre%g_%%v%gt{?rqs Ala Leu Arg Leu Pro Phe lie Tyr Gy 180

23.  Thekit of claim 22, wherein the recombinant DNA expression vector further
comprises at least a first transcription unit for a product gene which transcription unit is under
control of the human cytomegalovirus promoter.

24.  Thekit of claim 15, wherein said host cell is selected from the group consisting of
NS-0, NS-1, and CHO-2135.

25.  Thekit of claim 15, wherein said host cell is an NS-0 mouse myeloma cell.

26.  Thekit of claim 15, wherein said host cells are adapted to chemically defined, serum-
free medium.

27.  Thekit of claim 15, wherein said host cells are adapted to chemically defined
medium.

28.  Thekit of claim 15, wherein said growth supplements comprise at least one of fatty
acid-free BSA, rhIL-6, recombinant human insulin, sodium selenite, sodium pyruvate, and
ethanolamine.

29.  Thekit of claim 15, wherein said growth supplements comprise final concentrations
in selection medium of about 0.1% to about 5% fatty acid-free BSA, about 1 ng/mL to about
9 ng/mL rhIL-6, about 5 mg/mL to about 15 mg/L recombinant human insulin, about 5 pg/L
to about 8 pg/L sodium selenite, about 0.01 g/L to about 0.3 g/L sodium pyruvate, and about
0.5 mg/L to about 3.5 mg/L ethanolamine.
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Gu Gu Cs A@n Val Thr Ser Thr Thr Val Lys Thr Al a

Leu Lys Asn 195 200 205 Asn Ser He lie Lys Lys Asn
waheofins12he Ser H e Ala Asn Pro Val 210 215 2POT/T$2006/019344

Val Gy Asn Ala Ala Trp Ala Hs He Leu Ala Ala Arg

Ser Leu 225 230 235 240 G n Asp Pro Lys Lys Ser Pro

30. SdheKitef Aam G5 ywhitreinRag] @’yjﬁvtﬁr&fppfdn&n&%nﬁﬁﬁe 2551 e%%&entrations
Thr .Pro %fG n Ser Leu
a

As
in selquﬁ]I%n Eréegwg% gt ahpmt 4 g@,amgsfgee(ﬁs&x -[z}bgu@ 9g/ggur}¢g,§ g%({pt 10 mg/L
reconﬁ%ﬁ’m@ﬁm% %ls%iﬁerﬂ a’3619c é—’P g/@ tﬁ&‘ egxéte,r%&uvﬁgll ][ %ﬁgm pyruvate,
and abaa 2;09fﬂg/2%g/$mhmmla@m1ge Pro Val Tyr Asn Tyr Arg Pro Pro

1. el S AR o b

selectibameRéin 3BabAi 0. 196 o S0t 39 fa%/ Bcﬁfﬁ%e'{%% %bu@ﬁgngto about 9
Gu Ju Ala Lys Gn Lys 340 345 350 Thr Ser

ng/mIp L, gbadi 6 rug/mh/@l abpys1 ang/IHesombigaB wnfewringidin, aﬁﬂn 5 pg/L to

about %%’géﬁ g(%ﬁ#'rnssﬁ%ﬁ '\%)éut%él %ﬁiﬁg%ut@% gf/&‘, sg)dazpi %%%gt\%z}nd about 0.5

mg/Ltceabdut@SHﬂg/L(a}yanAlamlﬁ@r Ser Ay lie Ay Leu 1 5 10 15
Ala Leu LeuLeuAIaGIu%igAspAspLeu
32. H.ASCOE@?S’@% Oﬁeelizsul e pEplementrympsisingiinal concegiatiangdn

selectighgnegi'rhgnég ?b ﬁll ‘Vé‘a&y@éfl@ % B &u t%% $ &g/%%ﬁtxﬁﬂ )&)?I a Q}lgl Ogpg/L
recombiagOnBem iBerlin, ebouBior7 HeL sk/élluni\@llenﬂe,gakﬁlyo Al @/L&dﬂuﬁx Wyruvate,
and abou{ IO g/gmg/t e%hanolamme

33. A method of selecting cells that can survive in medium without cholesterol
comprising:

transfecting eukaryotic cells that are auxotrophic for cholesterol with a vector comprising a
polynucleotide that encodes an enzyme in the sterol biosynthetic pathway of a eukaryotic
cell, a biologically active fragment thereof or a biologically active variant thereof and
optionally at least one polynucleotide that encodes a heterologous protein; and

selecting cells that have the ability to survive in medium lacking cholesterol.

34.  Themethod of claim 33, wherein said cells are selected from the group consisting of
NS-0, NS-1, and CHO-215.

35.  Themethod of claim 34, wherein said cells are NS-0 mouse myeloma cells.

36.  The method of claim 33, wherein said medium is chemically defined and serum-free
or chemically defined.

37.  The method of claim 33, wherein said enzyme comprises a 3-ketosteroid reductase.
38. A method for obtaining cells that have the ability to survive in a medium lacking
cholesterol and produce a heterologous protein comprising:

transfecting eukaryotic cells that are auxotrophic for cholesterol with a vector of any one of
claims 1 -9, and at least one polynucleotide that encodes a heterologous protein; and
selecting the cells that have the ability to survive in medium lacking cholesterol.

39.  The method of claim 38, wherein said cells are auxotrophic for cholesterol.

40.  The method of claim 38, wherein said cells are selected from the group consisting of
NS-0, NS-1, and CHO-215.
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65 70 75 80 Phe G n Arg Leu Asp Tyr Leu Tyr Leu Asn

Ala Gy He Leu Pro Asn 85 90 95 Pro G n Phe Asn Leu
waypsocAksi2Phe Phe Cys Gy H e Phe Ser Arg Asn 180TA820061019344

OVal He H's Met Phe Thr Thr Ala Qu Gy H e Leu Thr

G n Asn Asp 115 120 125Ser Val Thr Ala Asp Ay Leu Gn

41 Crhe ¥ethoRhe clairt 4Dwhéei JaRlccllh arohd0136usb4dyefBria HIf.
Phe lie Leu {fg}s?’Arg Gu Leu Qu Pro Leu Leu Cys His

42.  afhe methodmf $oGhexsin saishmedigmds chempigalbedefined amy perum-free
Arg Asn Ala Lys Lys 165 170 175 Ala Asn

or chepglcal ﬁeﬁﬁe‘ﬂau Asp lie @dn Hs Ser Lys Ay Pro Gu

43.  PAandtBOd 8 prd®0ingyarhebaologes Iﬁefelﬂ_@tﬁnﬁwingN a Thr Asp

Arg Asn Phe
tfansf‘?@ﬁg @%lfjﬁf@esigc %\é% ﬂ@'&%@ﬁ@@iﬂ nfs&r %%lﬁst W %w@r@f gny one of

Q92
a3 A e 1 8 i o

culturlmed‘lh@d)ls Iunéerlvendmpps foguodime this let@n gPheprivtdin. Asn Al a

A fBe flholap ARy 0o it afoorplicf dofery

45. Crhe Rthold & cﬁﬁﬂ 4B Whéiekh shiW cellY Srelélectdd Frone fhe%&lﬁo%sisting of
280 285 Thr Ser Gly Phe Ay Thr Asn Tyr Val

NSOQSwLLa;@CF&é@- lie 290 295 300 Asp Gu Asp Thr Ala

6.t BTl ey AR el 0

47. Hibke ﬁlethoﬂieblf cﬁﬁﬁ 43,3@hereln said medium is chemlcally defined and serum-free
or chemically defined.

48.  The method of claim 43, further comprising obtaining the heterologous protein from
the cell culture.

49. A method of expressing a heterologous protein comprising culturing a cell transfected
with a vector comprising a sequence encoding 3-ketosteroid reductase and at least one
heterologous protein in the absence of cholesterol under conditions to produce the
heterologous protein.

50.  The method of claim 49, wherein said cells are auxotrophic for cholesterol.

51. The method of claim 49, wherein said cells are selected from the group consisting of
NS-0, NS-1, and CHO-215.

52.  The method of claim 51, wherein said cells are NS-0 mouse myeloma cells.

53.  The method of claim 49, wherein said medium is chemically defined and serum-free

or chemically defined.
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