Attorney Docket No.: BIOF-001/00WO COMPOSITIONS AND METHODS
AttoRDMEKEABOL I8 SELECTIONY OF TRANSFECTED CELLS CROSS

REFERENCE TO RELATED APPLICATION This application claims

the benefit under 35 U.S.C. 119 e)ﬁ%ﬁ%s. Provisional Agprglication Ser. No.

60/681,964. AR ASTIONH AN EORRPOREHd AR Wiein by

reference. FIELDSRIE, EHEIDN BY TIRNNSFEOT P $emL nsention relates
to novel selection marker vectors, and methods for using these vectors to

generate stable gene expression systems in eukaryotic cells.
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adult and embryonic stefiiceld coRureH: KINAALRIBIONe ability to introduce
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powerfB adjunc or manipulating animal systems for experimentation.
thesRextntiytp then needstotael deas s xprukatoryysenceimsudboutt cordidsmination of
cell lines used to express biomolecules and subsequently to manufacture
therapeutic products has become more critical. The biotechnology
industry as a whole is moving BA&IKGROtMEIuse of MS-supplemented
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pression and protein purification within biologiC product
compipelinezan proteins for therapeutic applications, such as monoclonal antibodies; and as a
platform for cell-based therapeutics in the context of adult and embryonic stem cell cultures.
In addition, the ability to introduce heterologous recombinant DNA into cultured cell lines
gives scientists a powerful adjunct tool for manipulating animal systems for experimentation.

Recently, the need to address regulatory concerns about contamination of cell lines
used to express biomolecules and subsequently to manufacture therapeutic products has
become more critical. The biotechnology industry as a whole is moving away from the use
of FBS-supplemented media for commercial cell culturing in order to ensure that potential
animal pathogens or disease-causing animal proteins are not introduced into the human
population via future biologics. Serum-free media are becoming the standard protocol for
culturing mammalian cells, especially those used for gene expression and protein purification
within biologic product pipelines.

The NS-0 mouse myeloma cell line is commonly used in protein expression systems,
such as Lonza’s GS Gene Expression System (Lonza Group, Basel, Switzerland). The GS
Gene Expression System exploits the inability of NS-0 cells to produce enough glutamine to
survive without adding exogenous glutamine to the growth medium, by using the enzyme
glutamine synthetase (GS) as a marker for cellular transfection with a plasmid vector.

NS-0 cells are also cholesterol auxotrophs, resulting in a situation where media used

to support the growth of the cell line must be supplemented with both cholesterol and
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The NS-0 mouse myeloma cell line is commonly used in protein
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(Lonza Group, Basel, Switzerland). The GS Gene Expression System
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dehydregsbescof i taxyefd pilyhsfipeealinysrsxy Sherdilt SR myatgg iy he
conveeps(i:(())ygi (e)%l z%¥n ?e?‘&%cfﬁfo%%sy?& 3 lﬁé&ﬁ'&t@ﬁbﬁ@l@ﬁ@§§ tRRrijanovic et al.,

conversion of zymosteroné into zymosterol, a precursor of cholesterol.
17(9MdsijarioweoerailoL1 TIgPMO2AONDOCRINOL. 1715-25 (2003). A

nrl: '}Ftr)}%'in%f difierent [echnighes Layve beah Prepesaddadddiesstbolesterol
C

olesterol auxotrophy of NS-0 cells with the goal of making the culcg lrin

auxqropdroliiore etficisnitiaiha sess HapaHae Mo SHER8SERIPERbIBLEEF ciet and
less é%‘é%%{t'&as%‘d@&%%%ﬁ%s&%? RBRTRshhasdremiisseplaapsiedvetas been

or'synthetic lipids instead of animal-derived cholesterol to supplement F%egfnem

to usmpbial-Gorsroes aithsBedjmpdomeiend NORI PRGNS SEP1STT6). ARG
CD ARAIP2EN hAs bean 1 E)AUNSRIINSOY. PllsIE Y ETEXEeSS AnbibR Jfietebl has

reverting the enzymatic deficiency and aIIowin%the cell.line to be cultured

beerwittroginers MftioH ot e RUHENBISCHIS Brets g iy Wi HIE 17 gayyynatc
de i BITEGHNGL 2415 2(2006), Binallyuressareheisasadniestgating toes

molecular basis for 3-KSR gene inactivity in NS-0 gell an atteme!oti}rlmeq to
cholksstore expresalor ot thel Jate By Bmethytitifg & driti A pstream = <

invers%%ulﬂ{g nhJegion whichwesld nelieve-tha drenstriplionaregdiessibatefitpieng to
3-KSR gene. Seth et al. 93(4) BTOTECHNOL. BIOENG. 820-27 }(200@1_ Hich
restﬂﬁ@ﬁ@é@ﬁ@%kéf@c&?@lbﬂeﬁf}é&%@g a critical upstream regulatory regiotl, wiic

would relieve the transcriptional repression of the 3-KSR gene. Seth et al., 93(4)
BIOTECHNOL. BIOENG. 820-27 (2006).

WCSR 3778717v1




Nevertheless, there remains a great need in the biotechnology industry for
Attorgenerading stabBicailLinestivough transfection with expression vectors in
chemically defined/serumfree media, which are capable of expressing

heterologous molecules. Moreover, it is highly desired that the chemically
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y active fragment thereof or a

in clisivlogiballylacthedarantitheleefragitiza polynucleotide encoding a
heterologous polypeptide. The present invention further includes a host
cell transformed with the vector. The present invention also includes a
kit comprising: a vector comprisBigMMed®or comprising a polynucleotide
thatensedse snsnmmaiLite sitebbiapminelichaiaxof agukengri
cell, a bio ogically active fragment thereof or a blofoglca y active variant

methtivlsrnfusing bptiorediyone ganmeiestibla plurcadityreshossrelisthataparyotic

celis@uxotrophic for cholesterol; chemically defined, serum-free media; growth
supplements that support the growth of the plurality of host cells at
lowsepigiisgiantcolinainsdiditiasicsind earastione prbtoedretdorending an

enzyf_ﬂétirrpﬁ{éoﬁg’r&@ MH%;&H%%J(B _thway&? QE%%Q%'@&’@Q@,OQtﬁlgg%'iggﬁ‘yﬁcﬁve fragment

includes a method of selecting cells that can survive in medium without
thereghglestirit Eorhprisiiye terrtebwnp b ardapiyrelsahds arecsindirbpisielogous

polyfehiolagierpbith @ Neeor caRarisind R Lol eleptidetbahancades @lctor.
erﬁge in the sterol biosynthetic pathway of a eukaryotic cell, a
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com BlOI_g%}%guﬁc@éé%@%ttﬁﬁeeﬁ’&mw&lxe&%ﬁumﬁtﬂétg@éﬂﬁ%Q%ﬁ&ﬁ\&%'athway ofa

] 0 0 encodes a heterologous protein; and selecting cells that
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ability to survive in a medium lacking cholesterol and to produce a

chenieallyofsBaad sroteintssmsidingrardhsianting etk ot petidin gt aydh of the

plurdigxeirgphiccler ghelesierahyithecuaeialasideseiaed Rateih cprialningattitten
enzyme, such as a 3-KSR, and at least one polynueleotide that encodes a

Instrplians 9gBHEpIBEM: and selecting the cells that have the ability to
sunviye,iBsenediven iRekiagi 6balestardldes 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
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BRIEF DESCRIPTION OF THE FIGURES Figures IA-1,1 shows the
AttohiecheniicelNpatiByay foo eakargotic and specifically, mammalian sterol

biosynthesis which is partially mediated by the product of the 3-KSR gene.

Figure 2 depicts the plasmi%map of p3-KSR expression, vector. . Figure

encogded At AREBIIHRG Hh A bR oA PaMA S A0M B SH Ve gpecium
lackigareyngseeanplete human antibody light and heavy chain genes cloned in

tandem. Figure 4 depicts the plasmid map of p3-KRS:reegene,

S PO AR e B R, KRB A HORE agral Reve the
abilip3daRive inFighedi bndlépictisgnBHIKSE ol HLIMAR wdhiehapravidesaus protein

example of 6 possible antibody gene cassette expressign orientations in
com S OIS ARG IO o TIS DA KR B S BET Actor s
descit=d GREMI¢ONhinindtds tndetsieoochthnad hE PResedtanientiare isohptucleotide that

ed to the garticular methogsc%rrlld omgl?r&(i{%ﬁe etc,.de c[ibed herein, .
a

limit ,
encodE SR VA A0S 15 5e AT Stobd et the HerARhGlogy st ™

medherétsokimpsbditardiod purpose of describing particular embodiments only,
and is not intended to limit the scope of the present invention. It must be
noted that as used herein and in the appended claims, the singular forms
"a," "an," and "th&RAEK dEHE RITRl O dpehE Bl infid 64 IRESontext clearly

dicates othenwise, Thys. é%c?fé %lega (Si?%él%% O BiRoMnUGleotde; s
a reférence to one or more polynucleotides and inc tdes equivalents
manthetaofskerohr aeytiibes ssiitiet inhizlty anctlstetbbththFhaadvat ofdutorkKi§R gene.

2 19leie0 5 oL ARIGRIN PO melsculs iy lspys refered to

hereih as a "plasmid™or a "p tor”, which is a plasmid

usédeineéctrpisindht DR Ekperimiantsdsian abiéprof bl idreigreesion vector
carry{lq%?%%ﬂ%ﬁu%ér J&%Q&F?{QA‘PQQ&’ﬁ&@%&iﬁ%&%‘?%‘i‘&%&"irP%BHQ:%.are

. to encompass any protein that is usefut to treat conditions or '
diskigses bemasdbentesidanarnép DEEETNozeBIGR-0oIPIEW(O recombinant

gene construct (rec_gene) cloned into p3-KSR.
Figure 5 depicts pPBFKSR.IHUMAB which provides an example of 6 possible
antibody gene cassette expression orientations in the multiple cloning region of the p3-KSR

expression vector.

DETAILED DESCRIPTION

It is understood that the present invention is not limited to the particular methods and
components, etc, described herein, as these may vary. It is also to be understood that the
terminology used herein is used for the purpose of describing particular embodiments only,
and is not intended to limit the scope of the present invention. It must be noted that as used
herein and in the appended claims, the singular forms “a,” “an,” and “the” include the plural
reference unless the context clearly dictates otherwise. Thus, for example, a reference to “a
polynucleotide™ is a reference to one or more polynucleotides and includes equivalents
thereof known to those skilled in the art and so forth. The term “vector™ is a reference to a
self-replicating DNA molecule, which also is referred to herein as a “plasmid” or a “plasmid
cloning vector”, which is a plasmid used in recombinant DNA experiments as an acceptor of

foreign or heterologous DNA. The heterologous protein, polypeptide or peptide are intended

to encompass any protein that is useful to treat conditions or diseases or as reagents.

4
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Unless defined otherwise, all technical and scientific terms used herein
Attddgmertaskeans Mermings! ap eoomonly understood by one of ordinary skill

in the art to which this invention belongs. Specific methods, devices, and

materials are described, although any methods and materials similar or

equivdtent ts thdsahausisahal Reraicrtardseibciems Prad et hatatly same
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and methods useful for metabolic selection of transfected cells by utiliﬁ'g]%cs and
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Eukaryotie cells with these properties are useful for the production of a

of UeRErtRBGBYEHOtecule, such as a peptide, a polypepticie, a protein or

anothgnrealaciedthalisretagraaalhopiiediiced BthedcelicBpasificatyolic

the present invention utilizes, 3-ketosteroid ngﬂ ctase (3- KSR’%an\% thesi
seleghiom Bbirardfsibrede Ry e g enerasH BWS%@B%M £ RiRighests
patlavgydeficianiain B SR famthenpradutiioyoat adnistetdtognusiefiolesuie thuehzyme.

as a peptide, a polypeptide or a protejn.in medium which lacks exogenous
BTGRP o Db AT TR ST B0 & R e M
moletikaryatie eholegtede| biasyptpeitie, pattouay oS esoliguneolecwlkithpiresantsrmally

he hipchemical path or mammalian sterol biosynthesis which,is
pro ey o he 5y L (o PRGNS BT TS bRt Reluetase (5
K SRyevidespolyintisttatides;andipoypeptides e o odkagyat erety imesrwiieh are

mammai terol biosynthesis pathway as provided in Figure 1,
TG R 5, B ron T e LR AIPHERCIR. LB BSE o
polpighids @-d¢SReiadlh tinakthat hreh daficiert gorthes ehelesterduchugsprecursors of

-KSR, cell culture ia.gnd growth supplements fqr, use |
chol SR AT OO, e 0 S S ST pathy. See
Figinvaniidnich prefhespiteseint irventiomihslydés anvecelsompribsiigsanthesis which
. _polymucleotide encoding an enzyme in the sterol biosynthetic pathway of
s p%%%@%&gﬁgtgglﬁyags%%icalIy active fragment thereof or a biologically
activdovaripet flvetotiand espolinnerdieotidevetisadihgectvetetei ggdms Lypeptides
ly:peptide. The enz 0. thi tog: specifigally . CRBRIISESIan Fi 1,
encggﬁé%gas g%‘?ﬂ%%@%gé@ -KéRﬁ,\{agr%prgﬁggr%@Bg:iﬁcal[y ayml:?ine 3-KSnR.lgure
whSpeuificereprescivtativenpblyn dcledfidess one Setingpaessg e sripisesusk e 3-
NPkt ino,acid sequeneg rapresepigd By RERA4R
KS%)OC:e aiﬁ% Sc%{f%%ﬁggggs&éép %%{NQOE}%%&hi’ch encodes thé amino acid : o
groseljsepeiemepre Seried byl B )ionprocesTaG oA S YREKIHaLe X ploitation

of t%???\{gs ﬁ;tp1 aply a recombinant DNA expression vector, which
optionally further comprises at least a first transcription unit for a product

gendlwhicts@it Aty DserasNo e e IO D AVE RS G GHaMing a0
enAREErGRAURLAFINE HMAR SHRMS YRR VIS PIEQIE! » BRIBES A PtheRe fragment

units and elements in the expression vector are described in detail herein,

theTRiod presévivHivelhtiert i trararicirieal ab pebinterersihiacoding frzeterologous
poléﬁ%‘g{d@? ?‘ﬁégﬁgﬁgquq}{% Ve hest-cellds A stikanmapineslh Whiehsisioid reductase
)

n to persons skilled in the art to include the Protoctista, the Fungi

| . gi,
(3-BosRarntbitar e AePhEcPIATARUITIGTEOTR , FORRSHTISIAFRIaH AR RAdIANF cotides
endRliR A8 IRIERASEhIRI RS spepmPassadhydheRIRRE MhdnvembRi@Sequence

appropriate host cells. The host cell preferably is auxotrophic for

repepsiSEEhS| SERSEHIY Rostre e TRaaTe B Nithe Bhederrorlefis Agee acid
se¥SHQ: NFzleAed GHE:apaetis4and more specifically an NS-0 mouse

myeloma cell. ' , , .
The vector as described above is preferably a recombinant DNA expression vector,

which optionally further comprises at least a first transcription unit for a product gene which
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The present invention also includes a kit comprising: a vector comprising
AttoMETISeOMPriSBIO B-polytuwleotide 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
transgHRH At SPATSURIR! Hah S PIRAR GHEERREHEY EHE IRSEYIE chsHitny o ther
unitsdglineemserum theemedia grewth suppiementsitiat.suppe the growth of
the plurality of host-cellvs %W- eeding and ¢lonal 9ens%les; Enéj at least
ond 15 BIGESY 37 VWRHEH NS GRS B LT the RIS RE MG S BHOvESHE 25

descebayawe wefBiabhsisal3skSRkanctinost, prefcrablhawnatiperSeh¢SRiWedhin the

o A ST e R0 RIDg 06,

planpalyihsieatiies ehsede ithendadinotacidcsacusnaetef tthepenzyiniasention as

comprising SFQ 0:3 and SF,Q ID .NO:4, respectively. . The vector in.
D R OB e o L R VA T RS ok SPecti host
cellsaptianalydhrthe treompesesh atrdas e NSt Ot anSdr) phd rChi- s agiadmdtmore

ne which transcription unit is under control of the human

Specg&% eaégl\lis/fi unslopl)lrsogrﬁn %lr%?ma C%Il}ie host cells in the kit are preferably

N SFB¢ NSsintandeGi diDe2dbi mnddasar ek prefenaidingn N&Qanousermyelemator

cell.that are adapted t ow on chemically defined, serum-free medi

: f

o Ny LA e 2 S S Rgn e o e
eukagpriiaiceyrawinlspivplements Whisheobthprséatd dagbeivelbf fattyeacitdrethereof;

BSA., recombinan ' lu'rﬂ-trpell-tr% (5%;& lesterol:
T e a L e M et
cherpiceféy alofjnitve gprowthsepplémantsvdo mprksenint bohsemmeatidusziawth of the

oo . o : o '
e R A PRI R i
instrrstiondinaiti ritheki ingdding b abpBeitgle eozabsursliitl sediumksdieaité more
prefgggfﬁag-&maﬁ §g§§§§g{g&%ﬁ%§@wﬂw %%&QM@%%;sag/xlm%%oades

.5mg mine. More preferably, the growth supplements
encasrgpihieerfivalcoroeritiadrEdn3eiéutiommeHiPoN B dut v targyynucleotides
enco‘a%'ﬁséfsﬁiﬁ%i&@%ﬂeﬁ&aémhgQﬁ'z@még%w%métg@@mmﬂ%@@@@m@

Attorney Docket No.: BIOF-001/00W0 insulin, about 6.7 ug/L sodium
NO:4efesiastasdut he1vgmossuibedkpyfuvate ahliceapesun Dimps N grpression vector,
whiGHA3N0IAMING rher JRFIAVEMIRIHRREIRGINGES A FAMPASUGR Rfuetene which

culture supplements comprisin.g final concentrations in selection medium
trangsrRHONTDI 9% ¥BIEH 6RO FatHF AbTHefSE PBLABBTS PHYAYE 0 about 9

NG/ Hilde-Q1RBRUE S Mbrie:- ARAUNERONIGA. 1 regambinaNt HbtmaRore

insulin, about 5 ttg/L to about 8 ug/L sodium selenite, about 0.01 g/L to

prefeygblt @G swdimmpsivaec iR e at o hig e e Aivthedisfilydefined,
serufiilianalanming. Additionalivnthalinrmien aAlsaingludes a composition of

cell culture supplements comprising final concentrations in selection,

medhsrkibFuEisE My, Taty ety ek B S0 Y4B SHPB R WhichscopRiterd least
one B19Hs{eLMBIRaNt RuRaiPRUIR haRaHt & A nsadim eelesiiebab@Uhuman

0.11 gIL sodium pynwate, and about 2.0 mg/l, mg/I, ethanolamine.

insuithesprlasB e irEh O HEdNERANS et dliettod s distany sdiis gayt

supplef SHEWYE i RediraoNihar e psteral kempiising ofransiecting to about 5%
eukaryotic cells that are auxotrophic for cholesterol with a vector.
%,/ HBgé}géIrotp about 15

fattycitphiging HpoRe AU cheotbe HRaP Bt SR i kridy ATE Th t
mg/DipgyatbatienathwayehBeukanysticgeth avdialegisallyattivestiagireabout 0.01
thereof or a biologically active variant thereof and optionally at | asﬁ}gne1 .
&/l ol dtide 1AL EhESHRS S ﬁB%?B%Q%%%&é&?E%%éé%@ge plamine.
Morthpidnavelihenability ip sippiMadimediymdatking.abelesieros. iPreiecablemedium
host cells are NS-0, NS-1, and C1-10-21 d preferably the cells are
oF ANSIG Thit b Sl Nl 8 FIE AR 15 T LR Gefaga s human
serum-free or chemically defined. The enzyme useful in this method
wesRomprises a 3-KSR.  The present invention further comprises a method
for obtaining cells that have the ability to survive in a medium lacking
cholesterol and to produce a heterologous protein comprising: transfecting

eukaryotic cells that are auxotrophic for cholesterol with a vector as
Aeceribead hareain econtainina an enzvme <iich ac 39 2A.KTR and at laact



The present invention further includes a method for producing a
Attoeienlage ik proseiFindthe@eldcultures system described herein

comprising: transfecting eukaryotic cells that are aux otrophic for

cholesterol with a vector comprising a polynucleotide that encodfs an

insuligh 2R frtHe/ 58] DS RS ROBER WA Edr 0dika e den 2ad about 2.0 me/L

mg/Ihiglagitaliynactive fragment thereof or a biologically active variant thereof;

and at least one polynueleatide that encodes a 7 Attorney Docket No.: . .
BP0 100NN S REAE BT SPREY AL LG ) Wi el o mprsing

final coneitigasdes produet sherheter odeatpratain Thaimethbd furthiefree BSA,
comprises obtaining the heterologous protein f th Il culture by, .
o S T oL e S5 Rl

humihenatili hesells are. asxbtiahjgforschinlestelkolitand puefepakdy areabtsr1d.3 g/L
.NS-1, and CHQ-215, and mqre preferably are NS-0 mouse ama cell
sodiE RN LR eI ERE e SR i A s e e
invegticeheisoi ballydefinednposiTheqiresentl inventiphefuetiie cimsiutés fione
specifically a method of expressing a heterologopus in_ comprisin
coneBRtiG 4 cEl A ClEA e VLray SO B e Seq e gL
abouBKetgsie reid rédumtabserandi atibasttone hétegdlogduspreteitdnatmit 0.11 g/L
. absence of cholestergl under conditigns to produce the heterologous
SOdl%@o‘?@fHWﬁé%‘fg %ué?é(?erp f?cff éne%?sg aeﬁgl?ﬁfeé%g?ﬁum are described above.
3-KitoptesaidiReuitiotagéditiondllyenstedert medotod stiliztsaes)ls that can
eukaryotjc 3-K a etabol ection, f t]
sur R e S e e Bh M I P e
auxospebificalyhalk3tpd ok stersidNADR I3 xi rdpieta e sl thkheneadss an
EISD3135 (NGBl Nugleoti i0 ) W leati
eny O e PR TP ST PR ARAR raamen
thereGOC TGP TQAB I CACKOAANT BeAPECOCE TBRAG CBET ATT BAynucleotide that

enco@%%%%%ﬁ&%%%@&éé%ﬁg &%&gé&cﬁ %ﬁ% ’ﬁ‘gvg gﬁ@ go%@‘ﬁ?%%vive in medium

CTTAAGACT ACTGTGAAAA ATTCTC
lackiTg CMBEOTE CrefGATAGTTETS FRTAAATY ARG aCABOSFaad preferably the

cells%%%iﬁ%n%@lgggzgﬁzﬁ:d GEGRERT %%ﬁﬁﬁﬁpﬁ%ﬁﬁ\e@gnd serum-free or

chemically defined. The enzyme useful in this method comprises a 3-KSR.

The present invention further comprises a method for obtaining cells that have the
ability to survive in a medium lacking cholesterol and to produce a heterologous protein
comprising: transfecting eukaryotic cells that are auxotrophic for cholesterol with a vector as
described herein containing an enzyme, such as a 3-KSR, and at least one polynucleotide that
encodes a heterologous protein; and selecting the cells that have the ability to survive in
medium lacking cholesterol. As previously described, the cells are auxotrophic for
cholesterol, and preferably are NS-0, NS-1, and CHO-215, and more preferably are NS-0
mouse myeloma cells, which can be cultured in a medium that is chemically defined and
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 biologically active variant thereof; and at least one polynucleotide that encodes a
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GGAGCTGCCT CGAATGTTGG GACCTTCGGT CCAAGGTGAG
AttoABANCKkeT 86:CRIOECTADIGGT GTACTCAGCT ATCTACAGCA
CATCCTGAAT CATACCCATA GGGAGACTCC CCCTTTCATC
CAGCACTGAA GCCAACCCAG CAGGAGCCTA ATTACATCTC
heterg e T RGBT HEFEE EPE T TR EC RENB T EsTRRheterologous

protel & TAe GERATHGAGAGHEEA o AAGTCAE Ao G& TSACAG Gém the cell
TGCAGGAGGA CGAAAACATG AGTACT. AA? AGGGCATGT

\ G ; )
cultueerb SPIHRECRRAEBHALF R oo ERBi e FIRRE R RTEH killed in the art.
The GAGCANAAGBHKTAAANATGES, TATGGGBAAG GAACKACABLCCHO-215, and

TGﬁ'I;ATgTGGg CQGGACCC ATG@%AACA CA‘%GA TGGGG hat
moreHFqiFRpBlY Ae NS PP AR A QTR AR PP TR Ehpedium that is
chenTi GGANGACITAIGAUGEAS GAGGHE R KEAGETIGCAG AAGAGGAATT

G GACATtTCT CTGT ATCIG CAGACC%E[ TTG'I@?E%% .
TGTEBETEGCR RACA CR CTERGATEEER xpressimga
hete ARG E ARG TATAATEAAGAIGAATIGEASECAGAAGECGCCOmprising a
CCTCACCAAA CCTCTGCCTT TTG TCCT TATAGGCCAC . .
S R T R CCUA S AT T T Bgein in e
abseA GECHCIAGAG BT E CAAGCTGITEEATECREA CALAQECGET Gherein the

CCTAGATGTC AAGCCAGTGT .CCAAATTCCT TGAAAGCACA
prefegd R e e A R e L aceac
TGGGCTCACA AAGCATCCAA GCTATGATGA GATTCTGGCT
L G%ngé%gC%%%L{&%%CCG TATAAGAAAG GGAAGCCAAG

ACA A ©
The present invention utilizes any eukaryotic 3-KSR as a metabolic selection gene
for the production of heterologous proteins. In one embodiment, a murine 3-KSR may be
used, specifically, 3p-hydroxysteroid:NADP"3-oxireductase, also known as HSD3f35 (NCBI

Nucleotide Accession No. L41519) with a nucleotide sequence as follows:(SEQ ID NO: 1):

ATGCCTGGAT
GAGGATTGTC
CCCTGTTCAG
CAGACAAAGG
ATGCCTGAAG
CTGCTATTGA
AATCTGAAAG
GCCAACATTC
ACAMAGGAGAT
TGGCCTAACC
GGCAACAAAT
CCTTAAGACT
ACTGTGAAAA
ATTCTCCATC
TTCTGGCTGC
GGACAGTTCT
TTTAAATTAC
GGAGGCTTCC
GTGAGCTTCC
CCTCTTGATC
CTCAGCGCGA
CAAAADACCT
ACTACACAAA

WCSR 3778717v1

GGAGCTGCCT
CGAATGTTGG
GACCTTCGGT
CCAAGGTGAG
AGAGCCTGCC
CCCCCGTGGT
GTACTCAGCT
ATCTACAGCA
CATCCTGAAT
CATACCCATA
GGGAGACTCC
CCCTTTCATC
CAGCACTGAA
GCCAACCCAG
CAGGAGCCTA
ATTACATCTC
ACCCTGAGCA
TCTGTCCCTG
TGCTACGTCC
ACAGTGCTAA
TCTAGGCTAT
CAGAGTGGAT
AAGTCACAGT

GGTGACAGGA
TGCAGGAGGA
CGAAAACATG
AGTACTGAAG
AGGGCATGTC
GCCGCITCCA
CCTACTGGAT
GCTCAGTGCT
GCCCATGAGG
CAGCAARAGG
TGAAARATGG
TATGGGGAAG
GARACAACAGC
TGTATGTGGG
CAGGACCCCA
TGATAACACC
AGGAGTGGGG
CTTTACTGGC
AGTTTACAAC
ATAGCGTGTT
CAGCCACTTG
TGGAACACTA
GA

GCAGGAGGGT
AGAGTTGCAG
AAGAGGAATT
GGAGACATTC
TGCTGTCATC
GACAGACCAT
GCTTGTGTGG
TGTGGCTGGA
AAGAGCATCA
ATGGCTGAGA
TGGCACTTTG
AATGCCAAGT
ATAATTAAGA
CAATGCAGCC
AGAAGTCCCC
CCTCACCAAA
CCTCTGCCTT
TTGCCTTCCT
TATAGGCCAC
TACCATTTCC
TCAGCTGGGA
GTGAAGCAGC

TTCTTGGCCA
GAGATCAGAG
GTCCAAGCTG
TGGATGCCCA
CACACCGCTG
CCTAGATGTC
AAGCCAGTGT
CCAARATTCCT
TGAAAGCACA
AGGCAGTGCT
CATACTTGTG
CACTTCAACC
AAAATGCCAC
TGGGCTCACA
AAGCATCCAA
GCTATGATGA
GATTCTGGCT
GCTGGAAACT
CCTTTACCCG
TATAAGAAAG
GGAAGCCAAG
ACAGGGAGAC



Anorn Docket No.: BIOF-001/00WO0 SEQ ID NO:1 encodes a specific
Attor@eKBR:khaiNnas Bieaainmasid sequence as follows: Murine HSD3b5

amino acid sequence (SEQ ID NO:3):

MPOWSCLVTGAGGFLGQRI|VRMLV

SREQ %MW@E@@@WE@A%&&?@%
MurisMBDEETAMMRRRGAASRQ (SEQ YDINGEI) QLLLDACVEASVP T F TY

S S SVLVAGPNS YKE | | LNAHEEE HHE S TWPNPYPY SKRMAE
MPGW%A‘@L%W@%E%@WW%WE@%@E@@%@gﬁ"?’m@ILDAQCLKRACQ

e AR ERR AL FS AN H YR VEN AN hioures1ax

KNATFSIAN

pvyvEG S P AR ST.OD PKK S PS TOGQFYY I SDNT PHQSYDDLNY TLSKEWGLCLD SGWRLPLSLLYWLAF

LLETVGLHEY I D NTIREHQ SV BOHENNTKSICRW G QELTFSEWRKPE I C YINNHORRE TLHK

KSQ* | LE TVSFLLRPVYNYRPPFTRLL | TVLNSVFT | SYKKAQRDLGYQ
PLVSWEEAKQKT SEWI GTLVKQHRE TLHK KSQ* Additionally,
Otﬁ%f’d%igﬂ%tﬁ&zﬂm&%ﬁﬁﬁe@l@?%@dr@)é%a@a chedingnbrianat lmited

. to, 1713-hydroxysteroid dehydrogenase type 7 (HsdJ 7b7), _

1mtesﬂet-chﬁ&%yé&%@%&%ﬁ%@ﬂ%@ﬁﬁﬁ@éﬁ%a Srafsfrpendifia>)-steroid

dehy dRQSES3-A3ckind Y MatBPUERSL B hiRid/3aEsbamsierudP HBd Y Windasester 3/-
known to function exclusively as 3-ketosterojd reductases. Specifigally,
i aedistirs craraldcally. a

Hsd IyhtrhestiBosshipiaieg SEIBriNey 25 As6Rwew
polyddebair) dahydiagaragery \iducleotisierbceessioniNgy MeCRE BCOL464)

which contains the following murine HSD17b7 nucleotide sequence which .
by fEORE T e R AR %&%‘éné@ﬁ‘r%%éé%%%?ﬂéé%%mm WSl owine
muriddHEBAGEL Gl cCAE I adGVREA I ATIWsCTCAAGGCAT

CACCACAGCG GGTTGCAGGA CGGGAACTGG CTGGACGTCC

A T T
GC
. B
C T G CcC
i
GAT
P& bt hlanc -

ook A S CA AR e

EEELQE IRALFRT FGRKHEEEf
as the amino acid sequence as follows:

ATG
CCT
CGTGIAS
TCT

GCA

TAG o

CIC '
CacC é
GGTTGCAGGA
CGGGAACTGG
CTGGACGTCC
TCCAGCACTC
GACCTCCTGA
TTCCAGTGTG
TTTTGCCTCC
CGCTTTTTTG
CCTGGTGTGG
AATACGCGAG
AAGATGGACA
GGAGCTGGAA
GCTGA

GGTGTTTGAA
AACCACTTICT
TCTCGCAATG
CAAAGGCCCG
ATGTGGCTTT
ATGTGCCCAG
CTTTATCTGG
TAAATGCGCT
CTCTTCCACC
CGCCACCTCG
TAGATGAAGA
AAGCGTGTCA

GABAGTE HekE

GAA
ACCAATCTCT
CTGCCATGCG
CARAAGAAGGC
GAACCCTACA
GAACAGGAAT
GCGTCGTGAT
ACGTTGCTCC
CACTGTGACA
ADAAACCGGA
GCATTTGGGA
CACTGCTGAA
GGACCACCGT

TGACTCGGTC
TTGGCCACTT
GACAACCCCT
TAACTTCAGC
GCTCTTCCAA
TTCAACCAGA
GACCAATATG
TACCCATAAT
CCGTACAACG
GTCTCTTAAT
CTAATTACGT
ABRATTCTIATG
TCAGAAATCG

ACTGCCGACG
TATTCTGATT
CTCAGCTCAT
CTGGAGGACA
ATATGCTACC
AGGGTCTGTA
ACGTATGGARA
GTGGCTCCIT
GAGCAGAGGC
CCTCTGACCA
CACGGGCCAA
AGGTCTTACT
GATCACCCGA

SEQ ID NO:2 encodes a specific 3-KSR that has the amino acid sequence as follows:
Murine HSD17b7 a.a. sequence (SEQ ID NO:4):

MRKVVLITGASSGIGLALCGRLLAEDDDLHLCLACRNLSKARAVRDTLLASHPSAEVS IVOMDVSSLOSVVRGAE
EVKQKFQRLDYLYLNAGILPNPQFNLKAFFCGIFSRNVIHMEFTTAEGILTONDSVTADGLQEVEE TNLEGHFILI
RELEPLLCHADNPSQLIWTSSRNAKKANFSLEDIQHSKGPEPYSSSKYATDLLNVALNRNENQKGLY SSVMCPGV
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CACCGGGGCG CAGAAGACGA GCAAGAGCTG CAGCATCGTG

Attofa&TASeANET BICTGGARNGE CATCTTTTCA TGACCCAGAA
ACCAATCTCT CTGCCATGCG CAAAGAAGGC GAACCCTACA
GAACAGGAAT GCGTCGTGAT ACGTTGCTCC CACTGIGAC

WT%%@WWW%@W%%%%WSGFGT‘“"TGQ

AGCAGTGGCA TGACCTCCAC TTCGAGATAC CAGATGGATG
CAAGCAAAAG TGCCTAATCC AGAAATGTGA TGACTCGGTC
TThertsemahnmacocaryrasAdoTrennesah pe TRSB At facilitates

enzyEE@%M GALCHR TS EOG S tAT AR TifsCGiad &ediCrles of
GTCTCTTAAT CTAATTACGT AAATTCTATG TCAGAAATCG

mampredaGerABes st raace Broe TR feAccaGeeT

TTIGRMCRIAGAATITC ARG hEGA ABGIK SFEDCCeALDethyl-50- cholesta-
TATTCTGATT CTCAGCTCAT CTGGAGGACA ATATGCTACG

8.24 585 CTSRA ACG T BEAR m@é@ﬁr@@*ﬁﬁ@%&\@ﬂ@e&w@

C@EQB@&@&ASQA%@@QQA&%@@M@&B GATIRGECGAdiene > 3-KSR
D NO:2 encodes a specific 3-KSR th t has th%é 1ino acid

> d@éﬁ% feehgleiiane Mot HeB e L4 %@a@e% & g 2"

1J§IRKWL | TGAS S CIGLALCGRLLAEDDDLHLCLACRNL
SKARAVRDTLLAS HP SAEVSIVOMDVSSLOQSVVRGAE )
EVRBREeARIS PrREE' émﬁa&w@( S P RRYERTEIY AR include

othei%h%%fé%&@gk\@&\@?&l TNER@H IR RENE RIEGHADRE 81719V ToSvine
(A Cﬁ?ﬁfﬁ%\%&b Mééi&%%ﬂ%@ﬁﬁﬁ@@&&%%%cmv

A. 3-KSR Polynucleotides, Fragments and Variants Thereof

The present invention relates to polynucleotides encoding any 3-KSR. The scope of
the invention with respect to polynucleotides encoding 3-KSR includes, but is not limited to,
polynucleotides having a sequence set forth in any one of the polynucleotide sequences
provided herein; polynucleotides obtained from the biological materials described herein or
other biological sources (for example, murine or human sources) by hybridization under
stringent conditions (particularly conditions of high stringency); genes corresponding to the
provided polynucleotides; variants of the provided polynucleotides and their corresponding
genes, particularly those variants that retain a biological activity of the encoded gene product
(e.g., a biological activity ascribed to a gene product corresponding to the provided
polynucleotides as a result of the assignment of the gene product to a protein family and/or
protein families and/or identification of a functional domain present in the gene product).
Other 3-KSR polynucleotide compositions contemplated by and within the scope of the
present invention will be readily apparent to one of ordinary skill in the art when provided
with the present disclosure. As used herein, the terms “polynucleotide” and “nucleic acid”
are not intended to be limiting as to the length or structure of the polynucleotide unless
specifically indicated.

The 3-KSR polynucleotides may comprise a sequence set forth in any one of the
polynucleotide sequences provided herein. The 3-KSR polynucleotides of the present

invention also include polynucleotides having sequence similarity or sequence identity with

10
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9 Attorney Docket No.: BIOF-001/00W0 VMTNMTYGILPPF IWTLLLP
AttoMWDbLEEENNA BIVTRY NGAEALVWLFIIQKPESLNPLTKYASAT

SGFCTNYVTGQ KNID IDEDTAEKFYEVLLELEKRVRTTVQKSDHPS *

In another embodiment, any enzyme, for example such glrs 3-KSR that

nafive AR DBy rhiatic ROHVET SRAHH e fOMSWWinG IR SO SSHIERS Hhrdt g er and
enhaSREOAY RYRles of Kmpaalian sieratbipsmthesis s depitted imhidgelenayed by
be used: 4-methyl-5a-cholesta-3,8,24-triene-313-ol -->
hybrifRaiies O THUERASHSY ERBIBLEIS 8 Patials R fy and 10XSSC (09 M
salin3Rrbydrosoidanroigthyl- badebolsistaclivdiensuld 8t teyateyvashing at 55°C in
-%xo-Sa-.choIeata- 24'di?9§nﬂitions

'1XSg%;%%@%g%%%ﬁiﬁgi@%g@%%El_%-i@%g%y ridization under sttimgen
for &&lﬁ;@dﬁd@@aﬂhgﬂﬁstﬁr& R4>ci8ae(9zymbstiénol) @ndveyctehm cit@tiagrOf
e T T e
metlanid BQ 0IRTAG)s bhovive (Betessiontifioadditi &gl 6 LR hpniamitAsdaksion
NOTN&% 9856& ?)%%'ynucleotides of the present invention also include naturally occurring
variants of the 3-KSR nucleotide sequences (e.g., degenerate variants, allelic variants, etc.).
Variants of the 3-KSR polynucleotides of the present invention are identified by
hybridization of putative variants with nucleotide sequences disclosed herein, preferably by
hybridization under stringent conditions. For example, by using appropri‘ate wash conditions,
variants of the 3-KSR polynucleotides described herein can be identified where the allelic
variant exhibits at most about 25-30% base pair (bp) mismatches relative to the selected
polynucleotide probe. In general, allelic variants contain about 15-25% bp mismatches, and
can contain as little as even 5-15%, or 2-5%, or 1-2% bp mismatches, as well as a single bp
mismatch. »

The present invention also encompasses homologs corresponding to the 3-KSR
polynucleotide sequences provided herein, where the source of homologous genes can be any
mammalian species, e.g., primate species, particularly human; rodents, such as rats; canines,
felines, bovines, ovines, equines, yeast, nematodes, etc. Between mammalian species, €.g.,
human and mouse, homologs generally have substantial sequence similarity to the gene or
portion thereof, e.g., at least 75% sequence identity, usually at least 90%, more usually at
least 95%, 96%, 97%, 98% or 99% between nucleotide sequences. Sequence similarity may
be calculated based on a reference sequence, which may be a subset of a larger 3-KSR
sequence, e.g., as a conserved motif, part of coding region, flanking region, etc. A reference
sequence will usually be at least about 18 contiguous nt long, more usually at least about 30
nt long, and may extend to the complete 3-KSR sequence that is being compared.
Algorithms for sequence analysis are known in the art, such as gapped BLAST, described in
Altschul, et al., 25 NUCLEIC ACIDS RES. 3389-3402 (1997).

In general, variants of the 3-KSR polynucleotides described herein have a sequence
identity greater than at least about 65%, at least about 75%, at least about 85%, and can be

greater than at least about 90%, 95%, 96%, 98%, 99% or more as determined using

11
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A.3-KSR Polynucleotides, Fragments and Variants Thereof The
AttRR$ e dRMENt QN RIgter leopeymucleofides encoding any 3-KSR. The

scope of the invention with respect to polynucleotides encoding 3-KSR

includes, but is not limited to, polynucleotides having a sequence set forth

conyiinpdracBiotesyel Muidie st st Ace prviRY saidipl gorithm as
impRAMLeotgesabtained framahe Rilagicat matesialsdescrbedaisin slobal

other biological sources (for example, murine or human sources) b

DN Ay 5APAfiGHF BB 8t Ry R chS e eranyConaitio e G RIgRerman
honfHH9eRENH SRDEHER ISRt theRieYidath RRiyNIcRaidesivapaniaeters:

of the provided_p%%nucleotides and their corresponding genes,
23D SRFRRAAPNY tHos S VBN X IHAE P8tRTAA bidlogical activity of the encoded
genEnpDASH (& 5n @ Rishdgical metprityeastrikaddo mgeheDbauchr genomic
corresponding to the provided palynueleotjdes as a result of the
DNk ST GENE TSGR B TS SCHOR br A encode
a biangfosligentifieatiabsofisbitncHSRag elanpaidyetekenisifuthe genénphedudtryotic

Other 3-KSR .polynueleotide composijtions contemplated by and within t
ceISHBRATBISRE Py BOBH BN AN BE OIS B B ot Bary 0 VA5
inclakldh thela ahsniprostdediwithrtihgepresent digotasurdeAsntsBaindremtive

the t ?o&mucl otide" and "n cIeictacid" are not | egg%g,tgobngcodm regions
matii A SBEHIE PR OF GG TS B B B o Al de i gsd T -eoding regions.
Nospebifieetly Mnsteatedhave o S8 Rxpokywidigbticesmvayngomiprise when present,

.sequence set forth i one of the polynucleotide sequences, provided .
e O O B RS D A TS OF TR B R e o e STadti os encoding
a p@igpeptidie ati@éhsping sequealnce:sinilalitpah sequence identitywhithe 1@ introns
ma 3767%%7\\/61 @ttﬁQF%ROCk?{C’i\'OJ BIOF-001/00W0 native 3-KSR DNA.

yl'?us ncludes associated 5 an%lg?,' untranslated sequences, promoter and

enharcESfeguenciesscgikSR polynoripotidds havieg sedueetsaisheifendtythe
._..may be detected b idizati I ' ﬁgggiﬁgrpéd-{ 11 of th
g B S M SN PR el of the
intrrexnthirt boundnwtlerpsersiedted netivashing etBEC i ExSStheseghusisdae 57 and 3°

G ey p¥pRigation Undar sHiNgeRt cANANIN# dPfnclud
““tfgfﬁé}%g% %i{oggéa gﬁ?gh%?r and 0.1XSSC (9 m%lgsalinelo, nl1M sodium pemee
Spe@ifrate%n@lfinﬁwgé%m@/Bﬁﬁiii@tmlrf@h}@ﬁg}amwméﬁé%%%ﬂ%ﬁwmmersv

t d all 2hernasiye, Beihods AR FARFILANS e Ra e d teiidentiy s
etc'éqc%ﬁ%r@l 3-KSR pp’lyr%egleotid%s. " The 3-K§I% polyr11ueleotides} of the
andptesathpiribe trdoscaisesdirgdisde naturally occurring variants of the 3-KSR

nucigotide seayje R fudCaPnaiiny aHaVa-AliRlcrvafass. eic.)

£ ?St e 3-K ?gp% leotide S

Variants o SR polymicleotides of the present invention are

identified- By Ryisiidreatiges off phativesviiapes ot Hudrdoge Seqdahbedhe
disdinglosaddierein. Rrefsrably fydaybridization bndemnstingerhcepditionSample,

For example, by using apgirOJ)rlate wash conditions, variants of the 3-KSR
nugiRiyrigreBaNSY dEseriDEtnersinean hestnedasRere i alidrROVSR Rt
seq SIS @LQSHABRULRSIBNt Hasedeali(bp) mismatches relative fo the

selected polynucleotide probe. In general, allelic variants contain about

15-2506 hpRnmetrtends relke caRebipaift ddanal aslsnertdeisn 5 5the
recREdLpR MonRBIEBIRIBAlEhBS1 B3R Wl 8ScBRINGIeRP fBis @R ented BRI RESRE

invention also encompasses homologs corresponding to the 3-K

(SR .
Polppigtigtidotite SHqdIRES I BUidREMTar cTiRere th 88%%‘38?&%5 also include
varRARQIOGe S ELNES KR RE AR AN MR &PECIEENE: Gre PUMAalSSRE BIES,

particularly human; rodents, such as rats; canines, felines, bOVénes, o of the
subsped egiliHRS 1 BASraH USSR SRR iR RS PSR Giign of the
sanfe @n NEBA 3PS OIS RMelag s aanarlly-Ravesuhstantal.Seghentaurine,

similarity to the gene or portion thereof, e.g., at least 75% sequence i
or SABIHRYCE SRS PRI A G0, BT tRSUARY S ReLRY 98B Bk 70,7 gEyRmalian

or 99% between nucleotide sequences. Sequence similarity may be

2 .

wc??"?H!ﬁp?ﬂ based on a reference sequence, which may be a subset of a

arger 3-KSR sequence, e.g., as a conserved motif, part of coding region,

flanking region, etc. A reference sequence will usually be at least about

18 contiguous nt long, more usually at least about 30 nt long, and may
aviend to the compnlate R_.K R caalience that ic heina comnarad



In general, variants of the 3-KSR polynucleotides described herein have a

AttorSSABERES idgntifyf oreatardharoat least about 65%, at least about 75%, at
least about 85%, and can be greater than at least about 90%, 95%, 96%,

98%, 99% or more as determined using 11 Attorney Docket No

SpeciBICE GOUO0WE e TdhHB i HREENGES S S THE SHEH- Wi stahebout 80%

wsualPPRINgYseasH Alagithm assmplemehiedduMBSREH aregramtity or higher,
_ Accelrys, Inc., San Diego, CA). For example, global DNA sequence .
Le., %%nﬂwm%%?/mérg&%%téwa%%%’dﬂé@rﬁﬁﬁégé%mﬁ@%ﬁﬁf&?ﬁ{&?ﬂ&ﬁmm’

as mEAAPAlogY SeaiFagP HINARYSING AMatiae fam seardasiihethebtolloviing variant

search parameters: gap open penalty, 12; and 1si lty. 1.
Rl G o peral 2 et TSl Pt

poly&‘ﬁﬂteml'&%slta »@%ﬂﬁ*L&ﬁF%B@?@ﬁiMﬁﬁﬁﬂ@ﬁq@hszaigifftemfmtheii%@,rediclted or
particularly fragments that encode a biologically active or rescuable .
expeRoKeaR BT RAE T RS RAT T e LR Ay B BB RS ATRE S
proteffansfect to allow the cells to grow on cholesterol free media. eDNAs

include all nucleic acids that share the arra
fou AR YRS A KR LB, TTL Bet e R g o1

(or HBBARREMAERANM BeRaRcIadingoeginnso Nexhfedly, mRipecspecies have
contiguous_exons, qu@the in%lervening Lnéroi s, when present r?e'

mm@%{}éﬂ%&ﬁﬁﬁc&aﬁﬂ }f,s%lﬁ A THS Bk Sn omestic anmals, ¢ id é%se, cow, dog,

_ a continuous ope ing

cat; SFAMELHCOdREBIPEYPeplides MRNA specids cansaidly exisawithoydt)”o and
exons and introns, where the introns may be removed by gt ' oted

moresb“fi&Héj.at leay gbpdt Og/ér%’?ﬁ?g ggqusice %ééeé%‘r%’ prcisaegt%%euﬁ{%lgiyc?g%igmtem

descRrREeRINLIWEeR m&eﬁ@tﬁdambﬂmﬁaw@mMémr@ﬂ@rB%%ﬂdb@lgﬁrtﬂén, for
listed sequences, inclu ing ﬁ!%g%%%ntrons that are normally present in a

exaI‘i*Palfi_v‘é(iEliﬁ PRELERESTR e HIhEP Tciude the 5' and 3' untranslated
regxqmmmymmm@mmmmﬁ.iﬁmg@mmmmmﬁ@w&mmm@ding
e S R ST S

ancers, etc., out 1 th, but possi

deletivae, DiflankinggenamisiDinds atelth eptherBitarihBliapdwf gbstitutions or
o TR D R, e Yoo
phodpiaselencoded dythe disklosed§: KSR ponymirseokifiadineyniehss it or
o e
amigisciosed 3G patyucie dhitigseserve the general charge,
hydrophobicity/hydrophilicity, and/or steric bulk of the amino acid substituted. Variants can
be designed so as to retain or have enhanced biological activity of a particular region of the
protein (e.g., a functional domain and/or, where the polypeptide is a member of a protein
family, a region associated with a consensus sequence). Selection of amino acid alterations
for production of 3-KSR variants can be based upon the accessibility (interior vs. exterior) of
the amino acid (see, e.g., Go et al., 15 INT. J. PEPTIDE PROTEIN RES. 211 (1980)), the
thermostability of the variant polypeptide (see, e.g., Querol et al., 9 PROT. ENG. 265(1996)),
desired glycosylation sites (see, e.g., Olsen and Thomsen, 137 J. GEN. MICROBIOL. 579
(1991)), desired disulfide bridges (see, e.g., Clarke et al., 32 BIOCHEM. 4322 (1993); and
Wakarchuk et al., 7 PROTEIN ENG. 1379 (1994)), desired metal binding sites (see, e.g., Toma
et al., 30 BIOCHEM. 97 (1991), and Haezerbrouck et al., 6 PROTEIN ENG. 643 (1993)), and

desired substitutions within proline loops (see, e.g., Masui et al., 60 APPL. ENV. MICROBIOL.

13
WCSR 3778717v1



A 3-KSR polypeptide refers to both the full length polypeptide encoded by
Attothi, 1861ed RRlY:meleafisieodieapolypeptide encoded by the gene

represented by the recited polynueleotide, as \ ve 11 as portions or

fragments thereof. 3-KSR. polypeptides also include variants of the

3579 Aty Seetsitiag pristeihaiuaes eas Rhrvadized ardirdeietogdis orat

No. §g§>§t§mlally similar to naturally occurring 3-KSR proteins, and can be of
an origin of the same or different speC|es as the naturally occurring 3-KSR

prodinR (eagansuphsningludm EasmepinelshsaolpenBdandispiansrhigrein

partiERIFSER %aﬁ?ﬁﬁ@@v@% %ﬂ%ﬂ@@@iﬁégﬁr@ﬁ%ﬁ@%ﬁ&r@ﬁ@ﬁﬂﬁ%onai
Docket No.: BIOF-001/00WO species). In %aéeral variant 3-KSK

dompighypRigaEsE Ad et eHERItatn 8 &t RaskrRRg Sty g o at least

abou€RShARPILIAVRADyROIS LSRN 50 leaist Rhow! 8deaentientaiderBiy aa in
or higher, i.e., 96%, 97%, 98% or 99% se uence |1ent y wjth a

SR
lengihty ity St HEHANR B eégeﬁsie  Igp B eﬁﬁ%ﬁ‘ ent will
haveusin@itheoparameteigsdascriieehabave. aThe& Sariant B BR grolypebbides

be naturally or non-naturally post-transl tlon IIy odified, i.e., the
POl AR MRS & ORI AR AT ESH RERATS hatre 2 e

here&ﬂ)érm%kﬁtﬁdg)ﬂqemﬂmﬁélg%hh)étm%aﬁwmzlﬁjup%mr@h@dathmmmdmm@lomdons

of the naturally occurring 3-KSR oteln resent als
10 CQUIHHHY %%%%%8%@1’8&%%‘%3 BEASRaE: éasg r'ﬁ%&%en %ereo hat

conthere {pectindolaghare ipolatesdfons aiySipeniesnusually mammalian

species, e.g., rodents, such as ts; d mestlca mals, e
coﬁn&i‘&ﬁ aEH- SSAEREMARENE 211 %8?&?3% EULE eas Jpio %é%%)% Wppropriate

nuclbstiddyahleashaboutiQie anddnar BWiHﬁ&@/i&hﬁilﬁbSMlﬁﬁ&ﬁl&iﬂﬂﬁ@nS include,

__ acid sequence identity to a particular 3-KSR protein crlbe herein. ...

for GYERLs %888%%&%&94%8}%% SHIRIHY e E a, JShi s within the
amlﬁxambeqwmfmemmtﬂmbmedmlemomis@emﬂmnamsgbgp@ﬁon is
mad%%]??ﬁ é)reserH ngtg/ent % Ralypeptide quga& Iz ingludin sﬁ% g%r&%ossessesthe

MEs aha fISiens: s ma fciide amino aci stitutio
desiadditionstorideletidhs. aﬁhecmmchomsabstmmoﬁycamb@rw&@&vdtiﬂfécesses of
kG ARASSSRBHLRIR SrusIn 1? Slminale o resse R AR

acii s “dicnas ter a ycosy Ation site, phorylation site or an
transiegtylationsiieaoono mmmlwmtsi@tmng@mwimwm deletion of one
or M9lse Stel@le (ﬁ%l %ﬂ A DR L PEERRRAS @ﬁe@"@ﬂ%@ons of 3-KSR that are
S

Conserva Ive amino aC| titutions are those that preserve the general
prefehadgeinyarofitobisitgtmyshopluiciy dannerssteninbuli seenesiimalaigbed by

corfyRIINS VAR50 b denianer a0 fofRtaln e LURASGRkrec

ct|V|ty of a particular region & protein (e.g., a functional
residiomain dnaidisdiinare dherplypeticiesis a anaratrspobia. prstend rimigndreplaced

by a gu(gn aSSOCIQtt%gd%IItH CNRENS YR R ISP ER e PRIECHAR Af W&?ﬁ&lﬁiﬂe) to

alterations T pro ctiort of 3-KSR variants can be based upon the
affeacthessilsiityi(intefibe venioxterids) wthtatigainol hers eedoagd erEPat., 15

demjblﬁlél;ra‘gm%"zrun-g %%a? IR RERe (1R800 «ihe SheropastebilityRideng

variant peptide (see, e.d., Querol et al., 9 PROT. ENG. 265(1996)),
furtu@weu@uymmmh ittss, (%@esn@sg)f Oleei o Thbrssei ¢ s Sle R,

mtr%llcé%g RlQniy efdQ gwléng§§gﬁgt1Q§5gf EiPfidgER IS8R Salnaike Bhtation per
BIOCHEM. 4322 (1993); and Wakarchuk et al., 7 PROTEIN ENG.

se nm@crgqtl@agmd@é@wwanéﬁm %Pfﬁamkj’ Srewikis Beperfermanse T sgutation ata
glvc%'gﬁgEzML S8 b ARAIHALTRIPERLSK 8 TBhd B RER & T Mg Go &tBor region and

3)), and desired substitutions within proline loops (see, e.g., Masui et
the g}(pl@@sﬂ:ﬂsgsgw1mpq@med for the desired activity.

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions

ranging in length from one residue to polypeptides containing a hundred or more residues, as
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13 Attorney Docket No.: BIOF-001/00WO 3579 (1994)).
Atlopsteineckepieteddmantd can Weproduced as disclosed in ITS. Pat. No.
4,959,314, 3-KSR variants also include fragments of the poly:peptides

isclosed herein,.particularly biologically active fragments and/or

e B RS LRI 3 R RSP A A g Ar ot nragp i o
teriypiglathydoeoat leakidhoiItRawiihaabidsr faay tmatheast alrolitel5 aa in

length, usually at least about 50 aa in length, .and can be h

o TSR PO B bt AR o S BB E 1R PR have
leasthexeathenfragitherstduill ihalre 2SR tphveiample atidsaliifiscdenticatto a

3-K lypeptide.encoded b nucleotide.haying a;sequence of

any%!?llggg%&% %8 y‘rﬁﬁé‘ﬁlé’&?dél g]gqbggllr%/ é%a? r&%%%{f%éﬁ%ﬁ ,ora heti)g}mologar‘e o
acthendofhéite geletivcodstvatidre Usedifteseufitiathpprdprintéieddorisaptaning

)GRDSirGHihe cRrraspending varianss. In maricy'arfegmeantsiuil incde e,

(l)ﬁgssenfﬁ%autr %grﬁgfn%%g%ggg}:%ic &omaiens or epitopes of the 3-KISF§ protein.p =
shgatinbeiicidl sefuenesopafidhteestarkSR hrdippopieibapd dsynpteedsdhge target
sitBPR'ARYate pcleride ghanggs mm% %@%&%%@Ie@é&%ﬁv%d into groups

synthesis. Such modifications include, for example, deletions from, and/or
bajiedertiopsines siderehdBsiRatiEis of, residues within the amino acid

sequgnesEBhdskehofeysampination.ef deletien, insertion, and

substitution is made to arrive at the formal 3-KSR construct, provided that

the fifaneyiatiidippliisssss (& J¥sired characteristics. The amino acid

changss alge. may alier post-translational processes of 3-KSR, such as

chan%in the number or position of glycosylation sites or other

post-HaRarticHa SibdifedfibAi%ncluding acetylation and phophorylation.

A usefylseethedHaritiridentfisationaf-coranrgsidueg or regions of

3-KSR that are preferred locations for mutagenesis is called "alanine

scanfihg ArdG R B8%escribed by Cunningham and Wells, 244

SCIENGER 308485 1989 Hiers, i Nesidile:or @it of iangetresicuest arese

identified (e.g., charged residues such. as, arg, asp, hi% S, andoqlu%gndacids
clpging c?’[‘)‘%}}%%‘ém?al%?%Sbvﬁﬁ\yglys/l%ﬁté%éodlal 90 86T (oSt prefarably
walanime ampotyalaninc) to affect the interaction of the amino acids with

antigen. Those amino acid.locations demonstrating functional sensitivity to
che s%&ﬂﬁ?iﬁféﬁénr\gg%%e ined by introducing further or other variants

at, pﬁhf,ﬁ%@ﬁﬁﬁ&@ﬂ@ﬁbﬁlﬁ%gprom,wmtfm siter foviingtrodusingrenn the
piamino, acid sequence varation IS pradsiermined, BenAWe giliGe 3-KSR in cells

mutation Ser se eedmnot %le predtetermlnga. Eor example, to analyze the
apetfopinaricechb i sruchtiGremtral yivery sitekaj@scaloming Beqigndesm be used for the

mutagenesis;l ~ J69ion ansting RYRessedwhich
cRBARISTIUE G0 Ia oLl IROELARRA PrICIAN ATE I RpmRRRRchic
isseqliefieetingeriogstinclutidansitio: ardiostcartofl teealinaugibies the vector

DIAYIRY {1 Jgggééhfgm o Jesidyue 1o pat ypeptides gontaining & Bepskedal origins

or more residues, as 14
of replication include, but are not limited to, Col E1, pUC, pBR322, or others sourced from

non-pathogenic strains of E. coli. The vector may further comprise a selection marker for
high copy number expansion of the plasmid in E. coli. Exemplary selection markers include
genes that confer resistance to antibiotics such as ampicillin, carbenicillin, tetracycline,
chloramphenicol, kanamycin, gentamycin, sulphaethoazole, trimethoprim, and others.
Additional selection markers that may be used in the vectors of the present invention include
genes conferring selection based on heat shock, metal detoxification, and other metabolic

processes.
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Attorney Docket No.: BIOF-001/00WO0 well as intrasequence insertions of
Attsnng}e[]mhwﬂtﬂple Binegdatidrésidues. Examples of terminal insertions
include a 3-KSR with an N-terminal methionyl residue. Another type of

varignt is an amin d substitution arla t. These variants h
o LB S AP S oot PRRTEe by gy o o the 3
K Stegidige . This Subistantialimaldificationssinbhes blelmgmaiqupéﬂresimeth@ase

(T gﬁig’romm 215 SCRomA %%%Pét%?'%%“”%é“s% HaRehat AR 40 (sva0)

n(ﬁlf/ n fhel on maln Ining (I € structure of the
ongmjy;ﬁmmatbmabmlmmwatear@me y@b:sammrmn@tﬁammh astac

heée:"%a v1§1ls I@R fRJl! %y%% E%HEQ lg Q@I%)%FR@@P@Q %Oﬁﬁgor without the

at the target |te or (i) the bufk of theside chain. Naturally
intogcérainy oeﬁ@ge@eaﬁesdﬂn@whmg Bapeabiasdd s compisn Siie. dhariso be

us&ﬁcf ?&r%%x }gyg{%@%%bﬁc éjrfé'n% éﬂﬁ&rf&@c\fﬂn&}ipﬂ BndRlcRautEabn

rophilic: cys, ser, thr; (3) aci c asp, glu; basic: asn, gin, his, lys,
sew%pr@gwc@?wéatwﬁ SEASRAL R bfrn@ﬁfaﬁbw WP, BRBsCaiREipg)and signal poly-

ad@(ﬂm% oftiRe ty—ﬁ(@ﬁ‘f‘gene. The poly-adenylation site may theoretically be derived from
any eukaryotic gene, but commonly used strong poly-adenylation sequences include the
SV40 late poly-A and the Bovine Growth Hormone (BGH) poly-A.

As depicted in Figure 2, one embodiment of a vector (in this case, named p3-KSR),
may comprise a pUC-derived bacterial origin of replication (ori) and a beta-lactamase gene
(bla) that confers ampicillin or carbenicillin resistance in E. coli strains sensitive to these
antibiotics. The vector may also contain the Cytomegalovirus (CMV) Major Immediate
Early (MIE) promoter and enhancer to drive expression of heterologous recombinant
sequences cloned into the polylinker region. The Simian Virus 40 (SV40) poly adenylation
sequence (SV40 pA) can be located downstream of both the heterologous recombinant
sequences and the 3-KSR gene to efficiently polyadenylate the nascent mRNAs from each
gene. The SV40 promoter and origin of replication (SV40 ori) may be located immediately
upstream of the 3-KSR gene to drive expression of this selection marker: -

In a specific embodiment, the 3-KSR gene may be inserted into a vector by direct
cloning of the murine 3-KSR ¢cDNA amplified from a mouse kidney cDNA library. Primers
engineered to amplify 3-KSR from a mouse kidney ¢cDNA library may contain, for example,
Pmll ends, which are compatible with a Pmil site present in the pUC-derived vector, p3-KSR,
and which site is present in the region between the SV40 ori and the SV40 poly-A. Thus, a
3-KSR c¢DNA restricted with Pmll may be used to clone this gene into the Pmll site of the p3-
KSR backbone. The orientation of the gene in the vector may be determined by restriction
endonuclease analysis (REN), and dideoxy-termination DNA sequencing.

A polynucleotide or gene or a cassette encoding at least one heterologous polypeptide
of interest is then inserted into the vector comprising the 3-KSR gene at a multiple cloning
region or site as shown for example in Figures 3, 4, or 5. The inserted polynucleotides or
cassettes are under the control of or operably linked to a promoter that will allow expression

in a eukaryotic or preferably a mammalian host cell.
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Non-conservative substitutions will entail exchanging a member of one of
Attthreselotagsels dor BHOheY tlE¥ Conservative substitutions involve
exchanging of amino acids within the same class. Il.Vectors Encoding

The pr tiny fur er provi ctors for expressing
I TR REURL B RlTont DA BIPATR A ian sterol
biosyhthasis|stion aﬁﬁhbmmtwn% SekiBR enoodﬂlsgdwtcltmmmﬁproteins of interest
engolestercl; Generally anyprakaniote clanind veetor MAY BEMBRAIINes wen
construction o fie vector. The vector may comprlse a bacterial origin o
knoepl nuahonﬂwmbtdlsggbgfmdbhrthmﬁmpégmmmﬂme \ipefertiona dadsust@iipsphate
prelloha S61 UATMDICH- DR YRGB ORI AURL IR SRRIERA £f
mma nce ples of bacterial origins of repiication include, but’
tram@mmumw@ t@r@mEWp@CSﬁ}@@;QB@BO@K@ﬁheks SERIFEEHLIBRLONING: A
L4B8 AQ@WQ@N@ &r@g%@f;%o@yll The vector may farther comprise a

selection marker for high copy number expansion of the plasmid in E. coll.

Exerpraykesletacalmaiderstinchaenydisaswhascehpdistaisistaneaaphy is
att ARUAINLIES éﬁ%@%&mw'&mh%rpm@%w@raﬁxylu‘é%s@al@&amﬁeam

kanamycin, gentarnycin, sulphaethoazole, trimethoprim, and o

Expypltforhel SEMee i inaess tHApiey Biiisei@inthe (Fe%%c&ﬂ ﬂqéﬂ 10503), NS-
1 (Breseatinyentioninejudacenes conferinessiestion hased) ontientcihack, 7012-

metal detoxification, and other metabolic processes. 15 Attorney Docket
1739 BloF-001/00W0 The vector may further comprise a eukaryotic

promuies i vevexsassionaldnpasd Sik4enge THis,cad heafaininakmmalian
promoter, such as the mammalian thymlthn kinase (T %ﬁgenelgromog i
s jlion.

celly PatBRGer AR CRRSRECRIEH S ST S Y
m@a@m@ﬁg@m@ﬁt@mﬁnﬂr@aﬂm@m@mmm@ue@rmnga@rmmsogenous
such as the Cyto alovirus (C or Im edl M
g%%mss?é}%g%é R RS T i R Ak o SR
Hyﬂft%@rﬁ@ﬂg@dlmmﬁﬁﬂtmﬂ a‘i&@hﬁ—lﬁﬁcﬁﬁhﬁé&a@@ﬂ@ﬁot&éﬁhﬁﬁfg\zeaw (Hsd3b3).
In gg res?&on O nxga}gcsﬁcfa%?ﬁe%:t qegﬁ;é(%gsi%%ar%%cgen r%al é[%grgl?l% I rr}uted to, rat
SﬁtMﬁﬂpﬁmaﬁﬂ sign &l palyed Siylation ofithen3:t«SIR-géad [T héllch are known to

fu &’c‘%!X aq(ecp Sllz{l/'[eipnagi?@k@ag the ret ca\I ly b be derived from any eukaryotic
&, DBt common y use ?rong poly- adenylatlon sequences include the
SV4®I fafe POW-AHOHIhE BovivibeGrovitkidiormsna (BGH)ePdInsA that as
d.in.Fi n o |
R e Ak
poéwcéebe@mc@m@mel@m)sm@nmwfergemmmnl@b@mémﬂ|med1um
1aJ1§ﬁ§E%‘8?e%t%?o’% B?@eﬁ&%%?&%%%\é%&eﬁ!?%ﬁe%&?@ S IP8 5&}% @Pa)ﬁy serum-
contain the Cytomegalovirus (CMV) Major Immediate Early (MIE

fr%r@mi@f@%@@ﬁ?@i@éﬁmﬁ«b@bﬂp@ﬁdﬁ%ﬁoﬁém@@@émlHéﬁrﬂf sterol

r&%ﬂéb%c@%{%e% iR, thePokybakerfegign, THe,SImian S A0LRYAN-8,24-

poly adenylation sequence (SV40 pA) can be located downstream of both

dighe b@t@?@h@f@@asgr%%érn@ﬁma&rpéea@&ic?egwtﬁb@ef@&%ﬁ@% These
pr&fficisRtynpaden wate e nascei-mENASHEN Lach asksele SVA40

promoter and origin of replication ?SV4O ong#smay be located immediately

UpstrEapi B ThESUEIY FEREHH Y e sie iéﬁf%ﬁﬁrsaéf@ré&fbfﬁ%%ﬂkgw be

grdﬂvﬁ SPesiliciembosinentc g d: R eene i Bayobengerted #daia Yeaton-free
direct cloning of the murine 3-KSR cDNA ampllfled from a mouse

m%éymz\l SHyeB AR BN SAPRRITE QAT 3 RSRHBNTAETHGELE
dekigipye alANARel bﬁ@ayam%gtaaiatmipé@&amp e Bfgégneﬂ%nwmc‘dd@xf@ses concerns

compatible with a Prrill site present in the pUC-derived vector, p3- KSR\J)
thal AT Site 8 BIESE AP thB PEgiB b BB B o Hh T B A
proel-frodinisuas3Hs SR foDNAntastiieipelvidtbr Ritgnoaly becusad o ealifie

this gene into the Pmll site of the p3- KSR backbone. The orientation of

the gene in the vector may be determiriéd by restriction endonuclease
WEalygis (KEN), and dideoxy-termination DNA sequencing.




A polynucleotide or gene or a cassette encoding at least one heterologous
AttpolypEpile: didntéyE3Fi8tthenWwiserted into the vector comprising the
3-KSR gene at a multiple cloning region or site as shown for example in

' igures 3, 4, or 5. The inserted. polynyeleotides or cgssettes.are under the
e BTGP b SHETE ML B OISR o R L orP-
Cafdedrotit; archeeferablylefimameraliafrdrastdeim 16atAtiotriey taqoketinéof animal,
1310E-001/00W0 Transfection of Cells with Vegctors Encoding 3-KSR
pla;fjhgri YU BHESY Bg?iln%sctgfg%?ia%n\%c eo\é{rs{;oe?]ecé% Fn%f%l%?egr%%%&%%?oteins
or fdnibrests(and 3-KSR as a selection marker) into host cells may be-

acc ished using.technigues well known.in the.art;i i
e B o DO AL Mg, B0 an
apipolyéetieytenetlylycdipresipitatidh) soiitatitenrasiéfact oAantpmhdsietiomedia prior

ransformati iral.i ' 3 L on n
o (RS TELE AR rx%/lél\%ﬁ%%% BO%Q& tgdlg[\%(/l ﬁ A UEAﬁs%Lgd(.) }(%E% o, Logan.
UTAnyheclkeryotibaethqpreseltaisisiindnneraiaionmesiushlaste Ay aiskotapmg -

dedR AHERY %le%ttéj ARG ASHIErSHAD A 8RR aeHY MR O& HRG e mounts

transfection. Exemplary cell lines may include, but are not limited to, NS-Q

of (HEHEE No SEEPrD B NG o trelkete s aBPhioysiies & Heion gansfection,
thé&ﬁ%@_iém Rl 262(K8)31 Bl TREMm WA LAdLIRM). AlteFhgively, the

present invention also encompasses eukaryotic cells, and specificall

trapsEiTiATATArs cRlINIeA AR ShelRTEiRtETR AT BIFOHRE [P EHA SRS BiRpraented

wilRade sa1Y singeragiatian dpuidiprAic PAsRISAb FecRbiRaEo Al gemel to not
knockout techniques to inactivate endogenous genes encoding for 3-KSR

supRqRygres AL BmEBLEFG limited to, 1713-hydroxysteroid dehydroaenase

type b {liscihitfaand 33y dexyndealipi&Hstesadd dehydragaiaseto sclect for
1-11cd3b5). In yet another embodiment, the targeted k ockou%é/ggne may .
StpiE (RS BT Mot R P 88+t PR TREA, BT S E SR btise 1 O

enddBriddiV aslddnamstediBnl 3rdy Eddisk, Gihidk ateoknovupitefunttidwith 2mM
exclusively as 3-ketosteroj tases. NS-0, NS-1, -215, an

LB RO A BT e SN T RSV LRSS W 2o Corp.

Cexprassian vector which contains the 3-KSR selection marker (and a

polynucleotide encading a heterologus protein of interest) s Q%Iéde& th
grovx%‘ %err%éndﬁﬂnrr%alcrﬁfngstﬁg%g %Irc%. mgér asilﬁpé er rétrsh oai?)nents, th% ©

schogbteellsimaytbemimve mary sexdnefreefand atfoltisterdlifeaeanddiypplements

o I O g 0 St B B i .
0, effoledtalf;245 didise I1Ba-sprsiistantgimemietis-8adeil! ahgyewth supplements may
beiS¥ ng?%ﬁ%%%fé{?g%%‘éz%@(ﬁ%&?ﬁg§%8HY&%%@%S'RFE%?@U‘I%%&*%%B&&mem,
the growth supplements may comprise, but are not limited to, serum albumin, interleukin-6,

insulin, sodium selenite, sodium pyruvate, and ethanolamine.

Any appropriate, commercially available version of serum albumin may be used
including, but not limited to, bovine serum albumin (BSA), bovine serum albumin fraction v,
and whole human serum albumin. In certain embodiments, the serum albumin may be fatty-
acid free, instead of unmodified, in order to remove possible cholesterol-serum albumin
complexes that may supply the lipid to growing cells. Fatty-acid free BSA is available from
numerous companies including, for example, Research Organics, Inc., Cleveland, OH. Final

concentration of this component may include, but is not limited to, a range from about 0.1%

to about 5% in selection medium, more specifically, about 0.2%, about 0.5%, about 1.0%,
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To address regulatory concerns, the host cells (before or after tranfection)
Attomagy Beogkeinvoin BiBuitaklew@dia including, but not limited to,
serum-free media, protein-free media, chemically defined media, or any

compjnatjon thereof including chemically defined/serum-free. media,.This
abo D e e B S S s S e e
conammtnaictesiedupr aibunaiamiip bprbicins ‘%efinnkiotiemangiiumay render
recombinant protein products unsuitable for,human therapeutic or ;... .
B R B T D B s nciuces
inteztmidouimeint oz sbitdblzgtrovtnhiadiumuis @D IHG bridoadeé dRupmega Corp.,
[tregen r r EA), emicall [ re
Mo T Do RN ) LY, B R M P s rom
abdvad heer dordhentd ne/be- fresctstunuafisednly saves soehygedlysahest 2 ng/ml,

abol’§ ROSHCENR Of AN REESGOLINYGIIAR MaY.PE REaYided ﬁﬁl%!r%é%’about 9 ng/mL,

adapted to an appropriate growth medium, such as CD-SEM. Often, cells

In appegifradedinigeh hedisepricestiaingfedtibrt Mmahhe ehss! 2amsmhal Relection
meéﬁﬂpt‘idoh%&x&@é%%‘ﬁ@dﬂm%%@&&% %ngjwm%ﬁ%mﬁﬁp batch, as

chemically defined, serum-free medium that’is devoid of animal-derived

necessApoFeiecTihe e me icRoNcaVEiaB I hiBeRIPkSudes sufficient
amopnts Qfehplasieretia sypRachibegyawin afishrigsiataliauyRitariigy,

cell lines. After transfection, the cells are grown in a suitable selection

recRRiRAR WitRBu LR SRshdp AremiatvNprasest did e EasCaRs Ut ahthis

coripoieateral freeume dinm usinetlassical MigdiasuRpIeme R WERISRIUM mg/L in
that has been extensive%y delipidated using known techniq?ues andﬁ;und
g

selg5 08t BEHHBH GrORARTSH A en RNtk fome L rBraviHg 4rhnaPettib e ARt
meAledyRicainseedashat lawndansitiasrto selecifaistakle ransfornais. In

o B e e U8 0 i
supplednentetenithrzin M do- G ukarhioe mirahdtaroaxhanc iXINEAA. Baker,
non-essential amino acids) (Invitragen(r) Corp., Carlsbad, CA). . In.. .
PR e bl L A e G b e i Bl et pgied 0.
rarifiefgetegbian snediyttoabptindite.grbwik«enditionsdafter ttarfeptiaficdlheabout 5.5
rowth supplements be added t-transfection to any.a ria
e RN TG ROHE! PR 0! N BN T OB T e o DT o
spspiciintenibedinbntitheccockiaiiodgedwiti supplementsimay dbeuwisetitgL in

519 ElmlzeCPgrsﬁt-transfeetlon growth conditions for NS-0 cells. In one

em Icl)élrllrenént,'the growth supplements may comprise, but are not limited
to, sbromealbuhvidinietesleukins pirsulir, sogirnsalendgroygbdimplement (SAFC

Bi&s)éﬁgxggg’IQQQL%E@%?Mh%maI concentration of sodium pyruvate may include, but is
not limited to, a range from about 0.01 g/L to about 0.3 g/L in selection medium, more
specifically, about 0.05 g/L, about 0.1 g/L, about 0.15 g/L or more, up to about 0.3 g/L. Ina
specific embodiment, the final concentration of sodium pyruvate may be about 0.11 g/L in
selection medium.

The cocktail of growths supplements may further include ethanolamine (Sigma-
Aldrich® Co., St. Louis, MO). Final concentration of this supplement may include, but is not
limited to, a range from about 0.5 mg/L to about 3.5 mg/L, more specifically, about 1.0 mg/L,
about 1.5 mg/L, about 2.0 mg/L, about 2.5 mg/L or more, up to about 3.5 mg/L. Ina
specific embodiment, the final concentration of ethanolamine may be about 2.0 mg/L in

selection medium.
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Any appropriate, commercially available version of serum albumin may be
Attused iDotldindgg bR Iaat-hniiteow) bovine serum albumin (BSA), bovine
serum albumin fraction v, and whole human serum albumin. In certain
embodiments, the serum albumin ma t%e fatty-acid fr L6ee instead of
onmiBAEEE Bt 8?88?4%6%%%‘&@/ & RN SRR GRS AIBN R prise fatty

acidqmplexas(mhmmw stpiply the dipid 10 @mmmg@eﬂﬁbiﬁaﬁyhamdﬁramﬁﬁes mg/L-

ilable from numerou ies including, for e Re arch
ilcslrﬁrcl:se eveé ?b\g\)ﬁéj/ﬁ; Sc%dﬁ%mrﬁya}%%te ths %ompo% t gy
ethamnlladenbcﬁ fsmgf lihitedetd,) &fnad gerfeomrahonsti. &% dooaboedinb)inin another

cti ed| m mor abo t02 aboutOS%
s A S S T o e P ot Bsa
(1%mbYe) u]blﬁeélﬁbﬁm@ﬁi%) Ireeospecific embodimdin (ﬁﬂahgﬁr)cemdramlmleﬁlte (6.7

0 t d t
D ey LR T, o B0
selmtmerukmuel)lnleryet@nmb@l grebedrecombinantiiereaierosstinrapiengdeimay
coéﬁaf%@ﬁ% 5%%%%"3%%\5\/%15"a%b@ﬂg&%ﬁ?g&&fbkham%%mﬁn (10

but is not limited to, a range from about 1" ng/mL to about 9 ng/mL in

medle)etIBATRSEIDNS, (ﬁmanegéfpbémbalwpaw@tez(@}@m%@@éteﬁlﬁgmml%@upg&)

(fifh NG RLn BRI Bk oARLH: B-g/mL or more, up to about 9 ng/mL. In a
specific embodiment, the final concentration of IL-6 may be about 5 ng/mL

in saeeHoHRBRANIESEh B RIS STICBCRS CRaxSPRINTIE: Ay dsid-Tree BSA,

rhi2diuaiesh{mRalehA0 iBaleh, ARIRLCesRaNs, W daIgeh NG MarnuiaslimeNise, and no
reported EC50 for the cytokine. The cocktail of growth supplements

Ot R FOhRIERIER Indb I UE BEE FEAMN RSEGHIS S5 HUTHBIN SRR may comprise

fat(ﬁ&ﬂ@'ﬁ’é%mfm ShIN@GERet Kadht hinakCONCERlra0R NS €O RRPRE By ruvate,
include, but is not limited to, a range from about 5 mg/L to about 15

ethm*@ TH@ePé’étRﬁw%Bﬁ&’r??t?HEﬁé@b@HVd%ﬂ?lvﬁﬂéﬁt%%wL QB pigpltured

celaéoquta& m@&a@h@aﬁadmibm@mgr&mgﬁbpmwﬁétﬁlwgﬁnqyrmmwm@free
1% %IFﬂln a specific em odlm nt, the final co centratlon of ins

bo lE)“}?ﬁ}}/ R B et e 5 H‘i“s%Yé‘hY?éen% 3 6‘“1“6

an®d eaxseértolb@ﬁmmeze/}gmm*fmnﬁm Qasuil. ﬂrﬁ&kenolatwlmbwgn&ﬂﬂ) tieigad wth
cqncentration of thlss Plem £C| e, butis ot lim ed to,. ar?.nge
ST NS O 1t Sobeh 0Tl Il Gebns MRS, TGRS oo
selspﬂaclﬁcallime;tmuveﬁds #bdn@hairtct ﬁygﬂbs&lnout@ﬁqu@;‘h;sa&bw’fe%@ugihe any of
theTe T3 ﬁ a;t%o tSOtélgrllc'lu I %\peCIfIC mbodi men anc €11atsoever
concentration of sodium selenite ou(%% |n se?ec

IVmedKins.for Pmdmmgﬁﬂemmgm Is@dﬂlm pyruvate may be used a
growh.5 Pe'S{“ &%tﬁé? FIRNES Sl “%%Lr nex&‘c!&’i\% Al certain

concentration O um pyruv te may Inclu Ut is not mited to, a

m@w@@efnmmummogﬂm@eabm@ 3 glurahsecbéwﬁa aTsdgue thnoreplements.
Thé@%‘c‘i@?ﬁl%/ﬁo‘?}? a& Qé%mrgggéﬁg?g Anhé}%% e 1&%9%1&%@?9{&135%%y for

about 0.3 specific e concentration of sodium

masymaiateterrbineyaiest O shthyb for sakssritsn rfedifumseful fphéheselagtionfof cells
traﬂé&%&ﬁxﬁ%@&l@%%? R IWIEE include o%'ﬂ@@%@gé'ﬂ“ge@'&%Qr@'@é&@ﬂ)gmg an

Co., St. Louis, MO). Final concentration’of this supplement may include,
ap}ﬁ@@feaﬁoﬂeﬁmﬁ@@ménéfﬁw{% fiopa o erO S mghtsoibelis 35 ﬁ\’@mr%@ﬁefm

chél@%%@aﬂﬂ oaP b8, Mgkl nRRRML }ax@&ﬁﬁ@-nﬁ@@%%ﬁf&&bﬂ@&@aﬁm to grow
mg/L or more, up to about 3.5 mg/L. In a
in chemically defined media. In another embodiment, the cells provided in the kit may

already be adapted to grow in chemically defined, serum-free media. In response to
regulatory requirements, the cells may be derived from a working cell bank which would be

determined to be free of adventitious agents.
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specific embodiment, the final concentration of ethanolamine may be
Attasont 0 okpdip. inHéEetion (DBdum. 19 Attorney Docket No.:
BIOF-001/00WO In a specific embodiment, the cocktail of growth
supplements m mprise fatty acid-free. BSA (0.1%-5%), rhiL-6 .
o R e R S e B ek S fsepeed
hergimighites (Bnegylg:8 wigy b, edidiinel ysiingyate (0[0ingtd 003 §A-P, a1, and CHO-215
£than I ol ) (i ntratioRs. lection
an meg;{:%g@&@ﬁr{%%ﬁﬂg llne%t‘?, "Ad 1%)[ &és{ae!:ngg?%:f‘xe%e ég?(k&ﬁfr (s)\fﬁbggr?e%%{?ﬂhat support the

M another specific embo C owt

grogipplertlle mss eray-dsmpridéfanyteinid-trea BBALWis3Y, ¢piing! (0wia, or any
corfiGHn TECATPIRANG FABAL IRSUINCHA QM I Sl H%é%fr%? rlizlllea GdehYL).

sodium pyruvate (0.11 g/L), and ethanolamine (2 mg/Li) (fina

empegismiatioh RScteEiBF Hrsanihyunpiyatcatotretcsrithsdihsarin, that support the
groGREked Bigronti sUpRIeMeHts MAEAPRISE fatlyaciddre’iBRA (1Rbst-

rh11,6 (0.5 ng/mL), recombinant human insulin (10 mg/L), sodium selenite
trangfeetiqgAng, lEpHinmdivas {oleripa LY Enipisanolamine (2 mgiL)

(finghganesRKatRnRile seisclarmedimon mdp @@9&@@&@@&?%%@% the
growth supplements may comprise fatty acid-free BSA, rhiL-6,

hetpzlg BRI AL R TSt deeiu icsiiBRRENd SaIIAT pYHhgagterologous protein

exaRalamineliansenehemdrentbuspRiemaptsrelR @ fHihigloamRadimemted. For
the growth supg?lements may comprise fatty acid-free BSA, rhlL-6,

eXABREAIBASERE RoariREYIiRe SRR <ElehREP SRR by riRifeor at least two genes.
Thetbanalamingicabid fer ethesssuhstaseadypicalyorualyed pasIsethifletbigain
rowth of cultured cells. In an alternative odiment, the growth .

o L Le FLE) SR Ty At LTI, SR Eo e ket s an antibody.
humar: kysulif seduimseleniide socicmipyeniate aethandlaminept#ndinmolecule
ot@er substance t%%%avl%ggru&%'n serur}'g. Inglet another emb iﬁmeﬁi tpeF.

TP AU P PlaBRtS MY COMPHaa Tt A afras BEA S fp 0T cxample, Figure

3. readmbisent humplexnsutinsodideuselanitéjodumpyrusateecifically two heavy
ethanglami any .substance typically used to,r stitute any of the.

e R e B R SR e b g ineered to

includatzoepiets Meaitsuidrl v dbeingddetdrolbyoes Proteiglobuliing preSentoned in

tangle nrfb?&efﬁllrg}%ﬁe 9&%&&%5%&)@%%%‘5@&%&l%&ﬁ{gamt e secrgtion ofa

mbodiments, it may comprise a vector, a plurality of cells, an

mogrolotk suplediihts caheupeetoritia yedentprib & enstuuenitenbntotidgrenied for

cofiRYONG IREneRioehEmIcal patiax et mammalin.Alerel BOSYNINeSiSuman
such as for example, 3-KSR, useful for the selection of cells transfected

theygippuies veetare Ussrarofpieiiit inayiskipen esryeidgenebintsahéovaerspecific

patﬂgf%}gsagrgggrqgr@gﬁ@oggstriction enzyme(s). In certain embodiments, the
cells are auxotrophic for cholesterol. In one embodiment, the cells

provitieBoi frehat pheipeready b aldrise it Grotkilediariieally wenn g

praqigdia.dnaneiberembegimentythe aalls Rravids dHn the-Kitmay argaiiowing
be adapted to grow in chemically defined, serum-free media. In response

X ABPI BRI FRGUF RN e thel Nl e fis demodsrantBelisiayredn any way
whiapkywhich would be determined to be free of adventitious agents. 20 R
3775717vl

EXAMPLES

Example 1: Demonstration of Cholesterol Selection of the Murine Myeloma Cell Line
NS-0 in Chemically Defined Serum-Free Medium
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Attorney Docket No.: BIOF-001/00W0 In another embodiment, the kit
Attorpgy RorhiptiNe.grolii-§iphleMents, as described herein, that support

growth of cells including, but not limited to, NS-0. NS-1, and CHO0-215 and

celify ez embodimente, e i may somprise grow.sHoplements,

tha suppor e growth cefls in serdm-free me ia, pro ree me
defigtesaivaltyrciefinddimédia; %thouommam t&mthoﬁmtﬂbn@ﬂygbtﬁéﬁﬁ&ﬂlya
selofEINECURETUMES. MERiR, 0.2 SRRATIC AMPOdmEnh e DB £OmeHSFeans

scr erein, t f

growth supplements as at supportt e growt

werGPagrMNSID els darsvilssduiae) @e nsiied) fbrieXanipld y tiaiegthe ceession
cell B%ﬁ&%ﬂé@?%&%&ﬂé%@bf‘&#@é@& 9%'@%9@199’[(&@1%& RI@ECell lines. An assay

Furthermore, the Kkits of the present invention may be used to express any

WaSﬁéfﬂé?é@o@%%@m@t@md@mWé%% Bt Mé“ﬁa@m@ldmf%@u rhwlspigiel
supplEterlagRus proteinexrrearsd imihe aells el inesmanth agiheulies fliring

the present invention are not limited. For example, plasmlc]§3 KSR may

CD-5& My fréesibls iBresairaasishar shirsierok Ateashansenbiiensdsarman

aliviS apRlieabla fp6@9@3@%&@&%&@%@@@@!@%%oﬂ%c@ﬁsaem&&%@é&ed by
hormone, and the latter is meant for expression of a dual chain molecule

TryRgndpuseXAIHAR ARG Sis- | AL @R HISTRMYEHESPTHE Phatent these cells in

the #BVEINQT.AJRERMMINaNhandbeeemelosuiRnay o eXPreIsaleusitdbINgis lipid
vector contalnlng the necessary genes. See for example, Figure 3.

in the ISR SReH Somplex proteins made up of multiple components,

Exaspgieificaly Rvarh phtiy alh@ins amd dwiad K albetaseith ReduetiioGHRSR) thel

ClopihrK &l BeKRR inay He Exgiesssad/ieioclude complete heavy and light
chain genes for human Immunoglobulin C (1gG) cloned in tandem.

Protein expression from thi binant construct results in the
ot B GRS EIOAT SRSy T LA ST S e st
hydfrom dbieaColscibid elend pyrified {éfs¢on maelainmhéleﬂl @mmhﬁ@h&@@mﬁted
ll-sujted to a uman therap utlcs a
o T T DA SSe At o RS RO Specinic
for phathdgeshsd srgaars;eorittimorsrine 3WiRobs firther @Jabméiwd af #bout 1.1 kb was

detel%?'gek‘a’ ed Q%Eeogeel gdlied n e ar ﬂ?'@&%a%@%?%’%gﬁ?ﬁﬂh%ﬂ‘?&o f@R -Blunt

tlize'the presént invention to the fullest extent Th owing exam
II- T@B@llwm(&e\@mgea@i rotllivitegroftiheadmathidde diahd BEdtdsbrekiground, in

ieo QPR WDASORNEL EXAMEES Expmple 1: Demonsiration of

Cholesterol Selection of the Murine Myeloma Cell Line NS-0 in Chemically
Defired! S e petpea dgsai iy -kst in pBFksr.1 was confirmed by DNA sequencing,

and its open reading frame (orf) was compared to the published sequence. The determined
sequence matched 100% with the published murine 3-ketosteroid reductase with NCBI
accession number A49573.

Example 3: Transfection and Selection of NS-0 Cells in Chemically-Defined Fatty Acid-
Free Supplemented Selection Medium

A construct pBFksr.1 containing a correct 3-KSR orf is transfected into NS-0 cells
and selected in chemically-defined fatty acid-free supplemented selection medium. The
medium consists of the following: CD-Hybridoma (Invitrogen®), Glutamax (2mM,
Invitrogen®), NEAA (non-essential amino acids) (1x, Invitrogen®), Fatty-acid free BSA
(1%, Calbiochem), Recombinant human IL-6 (5 ng/ml, Promega), ITS Liquid Media

Supplement (1%, Sigma-Aldrich). The initial transfection and selection is performed “in
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Attorney Docket No.: BIOF-001/00WO The murine myeloma cell line
AttoNSylDwelseaniaptesl @ taw! indep@ndent chemically defined serum-free
medium (CD-SFM) formulations to test the suitability of 3-KSR as a

selection marker in this cell background, and in SFM itions from the .
Pyl BPEEA (OLRENA AP GEF 7D TR (ISR BT B
coux@@'ﬁsﬂ;ﬂﬁe@ﬂy&(ﬁ@ﬂ&&xﬁﬁ@&ﬁsiﬁam&ﬂtb&ﬁlf(’éréﬁﬁﬂé weve geherateddtad cells.
each of the CD-SFM-adapted NS-Q cell lines. 1ssay, was.setyp tq
TheGEEHA S L B ABEREA D SV S D Ge B Aol e
requsteplemadtationdththpl growlthraneditionsT bestnasddysahweehthattfout DNA)

f lturi -SFM-NS-0 cells i ' j
sho%%é?g%rﬁg%gﬁg% ? aceé@sé Iesl II’_IS a éi\ﬁe gcﬁenlt?c;p [ﬂ%d Rl %&Q&H{gﬁ:}%%%%s&%%ashed by

' ve. In as few as 5 days following
resusptuting fre COL $EIM; mo2fivielcellsarouidibe tatelerstd by TdipanRigentrifuging

onceeXC'¥éi°g%99a%h¥%§éﬁgﬁa@'&ﬁi% an &ﬁ%%vét%gh%%% phase of besaselisee

In the absence o esterol was not observed, revealing the sensitivity to
trantfiectknofchis igilamiN solvtion iseuppareE RanesIsIEIPICRAAMP dBsGH I ed

line2f 0 4ENS e stereid Reduciage (FERRAd E1RRiNg.0ha StIORR is

into an Expression Vector A murine 3-ketosteroid reductase (3-KSR)
achigené woblinty ONYUSHiGsen/erisn B o sRaEITS) beterstdestricted to Pyul

(pr%%g% N5 {Hsd3aRlwasamnlfiediliopaRNABeneraied fromasiiL

BALB/e kidneys. After PCR amplification using oligonucleotides

lactgpasifieoror i ipaBiisnedosbgueneeror e MatBisnds Rifigd 55, Gectroporation
cuvElRl! ngf‘x@ anel of abertt Lulkhwasdeleciad iy a0RK0sA BRhaieaiEQpRerRSid

~This band was isolated and cloned into pCR-Blunt 1I-TOPO, vector

miy et BRI BasSeliBRHY T etHRIThRY RRE DBIHIRPL DREKEH SRS cvete
and %g%@@l\él %a}g@ kiﬁQlji\é %@S@&(@H&dﬁ&ﬁ&lﬁ%ﬂﬁﬁmé}w Pulkbell(BikkRad

coding region of 3-ksr in sr.1 was confirmed by DN uencjng, .
LRt op B BRI Yo/ 8 WAL BB e B f U he e 200 i
delﬁ%@édﬂ%%li Iﬁ@ed@(@éﬂﬂ&@@@&ﬁ] UepLe WMaiehed kOt withdiherpuhlishigive a time

murine 3-ketosteroid redyctase with NCB1 accession .num A9573. .
coRElE b AT R i SECH O LG CB IR 1 12 of Remically
deflzbemicalyrDefinedpbaityAeitsdeetoS upplemented-3eledtion ttedlask and

A construct pBFk coptainin orrect 3-KSR.orf is transfected into
o S AR SREea I chrm A BETn BTy AL ReD
suppiemeited setetioaimétinBEFhé mdditintcdnsisisrofcthiy fddfoneihntty acid-
CD-Hybridoma (Invitroge Glutamax, (2mM. Invitro ) :
e RN S e £ A XA PRI DRER g lve cels
aft€Calbiocke ) cRecorbinartbomeansl LGS nainsfeRed ey el BEoiynid the same

sek'a\{l:te \(fjgacosnlég 1(')%21 onlt“lé%‘ )%ogix%n s"'tléﬁ‘égrc'g@sT&?ﬂ@é%?kH%%%ﬁ?%@%@ggls after a 3-
seiectlon IS per ormeop
week selection.

Example 4: Transfection, Selection, and Expression of a Monoclonal Antibody in NS-0
Cells in Chemically-Defined Fatty Acid-Free Supplemented Selection Medium

The mammalian expression vector pBFdhfr.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 1gG1 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 pBFdhfr.1:Hcassette.
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"VI Attorney Docket No.: BIOF-001/00WO bulk," in T-75 flasks as follows.
AtmiheDdaycoNoanSETHa 1theWS-0 parental culture is counted using the
Trypan blue exclusion method to differentiate between live and dead cells.

The culture should be at least 90% viable. For each transTectiop, about 1 = .
107 BoRL PR T AR BN RS RS AR B Peculovirus

explReGkn ansfesion (mithaut-iNAyshald benperorsaed @ establishlaight. The
negative control, The cells are centrifuged and washed b spending

Sy Rt i e T e

duahegragien Fecteaghitransiectidio, 1d thd 07cndllsf prevasispende ihd B HEpA on
of serym-free transfection medium. The DNA solution is prepared b

RN 40 R or 1 o e TRUEHD S DA ORAG COIG0 T M VM

- gistitledrst 6l pwaterhi thineerizatio B g DNAVisi eshie bethwitfs adynid kiAgment was
estriction endonuclease, commonly but not restricted ta.Nu ) :

s o SR e eSSBS, i

cobettalactiheassutipencreatting. iBiné:{otdnishantitel DN Anskiti brizaddeblody

. t0 anelectroporat tte.. IL of cell suspension is added to
hg(%egf)ﬁg%gh%%ﬁ ﬁ%%%%ldcya%éegtggaﬁl ?‘erl?ked gently by pipetting, avoiding the
creafidis ofhibbide The ddpddysiaset drSR easuvesesalattdratalvard igto pCR-

BIR %.%M%J?oqttgm%%ﬂ@?aﬁa%m&igﬂﬁ ISEE ML AR RA 4 1:humAb
A) or equivalen f2

Laboratories, Inc., Hercules, . A single pulse of 25
copslesc0Dlignd s/iglivehisnrovrenetiveBitfié. siEAbtnBbrensinen)comect -KSR
orfPRUMR Genditions shoulld glvaaelime sensianhyaldemp diaaienhans

milliseconds. The cells are added to 12 ml, of chemically-defined fatty

supplgoiead spisrinR Med SBle dlisHmishARSTs A o Pa L RISCtirRt s pedR™EKg “in

pallowed Isingubate Al3its 8% ELORe Q% selRtiva hrunidibeoyeinigbttion medium.
The culture transfected with paFksr.1 and selected in chemically-defin

d
Th g HETIB S RISl DM YR BT ED SElfeiCah o esterol fre

mSiEnHicAN eraless @i va selisattataRweek welentiandeladive:ta selection
controls. Mock transfected NS-0 cells grown in the same selective

redaaitio AROHS ot oE HRBSERARANY STYR O HUINDEIR OGS RO Bfidps do
n@ Broweeksselaction. spmample duhtrrsigctienBelewion andiEgpression

of a Monoclgonal Antibody in NS-0 Cells in Chemically-Defined Fatty

Acit 8 SRS SRR RH R o CFd b asayed for
re@¥ eSS0 Mmvector pBfdbiinkedasconstutbied asg SEMVS\as Bnefly, supernatants of

ackbone for the cloning.of m lian genes, including human antibod

By NI S ot U T A GL GRr I R oy cels
artikipdrofoldiecre dixctasle {dinfs)aneutenit paiéntat e lhiineh GHO- BB Admblkinsgecific

this vector, a an lgG1 heayy chain constant region expressi
ar%:%sosgt%? gé'c%%e%) ﬁ%’é’}‘rgn%uﬁ%fles ’cIo%S'\?nSgO?sul%é) rCrﬁcs }rﬁa?er{ﬁ?s r?/(gasﬂlags9 kL1063
macelypitosforthbnifnddealpc A vaPlabie sequemncss! hig lest@dwasrs and no

m%?es {ggr? Ee\gve%ll?slzaq ]4QC 1 %Cgésysg%t%sa@‘,ﬂ&gt]g a%or'gs?etdl\gedh%LQNFiﬂQ 9%/ OONMQn buffer
(0.1% tween in PBS). A human IgG1 lambda monoclonal antibody standard (Sigma®) is
diluted to 5 ng/mL in PBS/tween and serially diluted in PBS/tween at a 1:2 ratio to generate a
standard concentration panel. Each standard is added to the 96-well plate at 100 pL per well.
Samples of unknown antibody concentration are diluted 1:2000 in PBS/tween and 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 100 pL per well. The plate is incubated for 1 hour at room
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The corresponding light chain variable sequences were first cloned into a
AthaeefdvictieeXpre$Hi0R-06¢Cto0 Bamtaining a human light chain constant

region cassette, plEl-light. The entire light chain coding sequence was

subse ue lg/cloned into BFdlffr |. To construct a dual ression vector, _,
BB bR ATE T & oHe P SCNIPORE: aHEres 1A' §§§ta&%n e s

tetemﬂmaigmamiames@mawarstmeds&gramlIﬂ‘yaald@htocﬂmala&a@sqﬂete at 100 pL per

ining pCMV-MIE t chain-BGH WhICh con a| Il R

v oS B R O TRRS PAg A WA Gl Ly Eio B HRG 100 WL or 0.5

Muhig0e (Bgiissitegimeactedr g ponding pdbitritea\ryaCltai mameistrgmztcﬂ’hﬁ) nm in a
eer%ugw 19 B { Cté IQ:ader 5 1ur1]\l?je{ A d?nés’eg&@l%il%tw% h(l)Js We gep esence
ight and heavy chain genes cloned |n tan Grin

Of@lkemsmbmwedﬁétaS@@tKSR) gene is isolated and cloned |nto
pCRBIunt [I-TOPO vector (invitrogenC), and subsequently recloned into
the p131.1dhfi-.1:humAb construct, in lieu of Aft. This new construct,
pBF/csr.1:HUMAB containing a correct 3-KSR orf is transfected into NS-0
cells and selected in chemically-defined fatty acid-free supplemented
selection medium. The initial transfection and selection is performed "in
bulk," in T-75 flasks. Following transfection, cells are cultured directly in
selection medium. The culture transfeeted with pBFksr.l:FIUMAB and
immediately selected in cholesterol free medium produce statistically
significant numbers of live cells after a 3-week selection relative to
controls. Mock transfected NS-0 cells grown in the same selective
conditions do not produce statistically significant numbers of live cells after
a 3-week selection. Upon selection and growth of transfeeted cells,
cell free supernatants are assayed for recombinant inAb by enzyme linked
immunosorbant assay (ELISA). Briefly, supernatants of cultures
transfected with pBFksr.l:FIUMAB are sampled and centrifuged to remove
any cells and debris. Ninety six-well plates are coated with a goat
anti-human Fab lambda specific antibody (Sigma-Aldrich(r) Co., St. Louis,
MO) solution formulated by adding 9 ta, to 6.3 mk, of phosphate buffered
saline (PBS). Plates are incubated for at least 24 hours and no more than
2 weeks at 4C. On day of assay, plates are rinsed 3 times with PBS/tween
buffer (0.1% tween in PBS). A human 12.61 lambda monoclonal antibody
standard (Sigmat) is diluted to 5 ug/mL in PBS/tween and serially diluted
in PBS/tween at a 1:2 ratio to generate a standard concentration panel.
Each standard is added to the 96-well plate at 100 uL per well. Samples of
unknown antibody concentration are diluted 1:2000 in PBS/tween and
added to the 96-well plate at 100 ft.L per well. The plate is incubated for 1
hour at room temperature. .After incubation, the plate is washed 3 times
with PBS/twee. A peroxidase-labelled goat anti-human IgG Fe antibody
(KPL, inc., Gaithersburg, MD) is diluted 1:2000 in PBS/tween and added
to the 96-well plate at 100 uL per well. The plate is incubated for 1 hour at
room Attorney Docket No.: BIOF-001/00WO0 temperature. After
incubation, the plate is washed 3 times with PBS/tween. A 3,3',5,5'
tetramethylbenzidine (LN1B) substrate (Sigmatkli) is added to the 96-well
plate at 100 pi per well. The reaction is stopped after approximately 1
minute with the addition of 100 ttL of 0.5 NI H2SO4 (Acros Organics,
Geel, Belgium). The plate is read at a wavelength of 450 nrn in a
ThennoMax mieroplate reader or equivalent. EL1SA results show positive
for the presence of the recombinant mAb product. 25 MCSIIP What is
claimed is:

25
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I. A host cell transformed with a vector comprising a polynucleotide

encoding a 3- ketosteroid reductase and a polynueleotide encoding a MCSLLP

heterologous polypeptide, wherein the host cell is a eukaryotic cell and is
auxotrophic for cholesterol. 5 2. The host cell of claim I. wherein said
3-ketosteroid reductase comprises a murk 3- ketosteroid reductase. 3.
The host cell of claim 1, wherein said polymicleotide encoding said
rédiétasearnedosiprises SEQ ID NO: 1 or SEQ ID NO:2, of encodes an
amino acid sequence comprising SEQ ID N10:3 or SEQ |D NO:4. 4. The
hosh Beft sediERRs oMt 4RI 6PIRPE HRERSHARE ISRK espredtieA 3
vector. 155. The host cell of claim 4, wherein the recombinant DNA |
ehgireiseih EBEITRER EORMPIRERTSEIBR UG S ARSI P MR G

control of the human cytomegalovirus promoter. he h(ft cel| of

! ] ! 6.
crigreRn thRdiesitesHis ﬁ&&%ﬂ%cs@%éf&b%mﬁgp&m&f&&ﬂ F8ifRg 20 of
NS-0, NS-I, and CHO-215. 7. 'Hie host cell of claim 1, wherein said
host cell is an NS-0 mouse myeloma cell. 8. A kit comprising: a vector
comprising a Polynu.cleotide that en,cod?s a 3-ke§ost roid ) .
2. The host cell of claim 1, wherein said 3-ketosteroid reductase comprises a murine 3-

ketosteroid reductase.

3. The host cell of claim 1, wherein said polynucleotide encoding said reductase
comprises SEQ ID NO: 1 or SEQ ID NO:2, or encodes an amino acid sequence
comprising SEQ ID NO:3 or SEQ ID NO:4.

4. The host cell of claim 1, wherein said vector is a recombinant DNA expression vector.

5. The host cell of claim 4, wherein the recombinant DNA expression vector further
comprises at least a first transcription unit under control of the human cytomegalovirus

promoter.

6. The host cell of claim 1, wherein said host cell is selected from the group consisting

of NS-O, NS-I, and CHO-215.
7. The host cell of claim 1, wherein said host cell is an NS-O mouse myeloma cell.

8. A kit comprising: a vector comprising a polynucleotide that encodes a 3-ketosteroid
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MC,81.1, reductase; a. plurality of host cells that are auxotrophic for

cholesterol; chemically defined, serum-free media; growth supplements MCSLLF
that support he growth of said plurality of host cells at low-seeding and

clonal densities; and at least one protocol to utilize said kit. S 9. The kit of

claim 8, wherein said 3-ketosteroid reductase comprises a murine 3-

ketosteroid reductasc.  10. The kit of claim 8, wherein said :

perysiiss stieleraHboalmy del Fedatras aomppiysdore ke salherically

SEQ ID NO:2, or encodes an amino acid sequence comprising SEQ 1D )
Nedinegr @E@Tﬁrwdl%lgww@mﬂwlaaﬁ?%?hﬂkﬁma% 1 gesttdh R gaid plurality
recombinant DNA expression vector, 1512. The kit of claim 11, wherein

tREhESRISIABI OISR REd Sl <t PO AR Arpast I iRl ize said

transcription unit For a product gene under control of the human
éyfoinegalovirus promoter.

9. The kit of claim 8, wherein said 3-ketosteroid reductase comprises a murine 3-

ketosteroid reductase.

10. The kit of claim 8, wherein said polynucleotide encoding said reductase comprises
SEQ ID NO:1 or SEQ ID NO:2, or encodes an amino acid sequence comprising SEQ ID
NO:3 or SEQ ID NO:4.

11. The kit of claim 8, wherein said vector is a recombinant DNA expression vector.

12. The kit of claim 11, wherein the recombinant DNA expression vector further
comprises at least a first transcription unit for a product gene under control of the

human cytomegalovirus promoter.

13. The kit of claim 8, wherein said host cell is selected from the group consisting of

NS-O, NS-I, and CHO-215.
14. The kit of claim 8, wherein said host cell is an NS-O mouse myeloma cell.

15. The kit of claim 8, wherein said host cells are adapted to chemically defined, serum-
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13. The kit of claim 8, wherein said host cell is selected from the group MCSLLE

consisting of 20NS-0, NS-I, and Cf10-215. 14. The kit of claim 8,
wherein said host cell is an NS-0 mouse myeloma cell. 15. The kit of
claim 8, wherein said host cells are adapted to chemically defined, serum-
free medium. 16. The kit of claim 8, wherein said host cells are adapted
to chemically defined medium. 17. The kit of claim 8, wherein said growth
#HBHEs comprise at least one of fatty acid-free BSA, hiL-6,
recombinant human insulin, sodium selenite, sodium pyruvate, and
ethanolamine. 1018, The kit of claim 8, wherein said growth supplements
comprise final concentrations in the chemically defined, serum free media

of0. 105 kot 584 Kty Scisre Erahhashepiiniain BHRjA © ChAIGS Arist

to 15 mg/L recombinant human insulin, 5 mu.g/L to about 8 .mu.g/L
J9atitselenite, 0.01 g/L to 0.3 g/L sodium pyruvate, and 0.5 mg/l, to 3.5
mg/l, ethanolamine. 15

17. The kit of claim 8, wherein said growth supplements comprise at least one of fatty
acid-free BSA, rhiL-6, recombinant human insulin, sodium selenite, sodium pyruvate,

and ethanolamine.

18. The kit of claim 8, wherein said growth supplements comprise final concentrations
in the chemically defined, serum free media of 0.1% to 5% fatty acid-free BSA, 1

ng/mL to 9 ng/mL rhIL-6, 5 mg/mL to 15 mg/L recombinant human insulin, 5 .mu.g/L
to about 8 .mu.g/L sodium selenite, 0.01 g/L to 0.3 g/L sodium pyruvate, and 0.5 mg/L

to 3.5 mg/L ethanolamine.

19. The kit of claim 8, wherein said growth supplements comprise final concentrations
in the chemically defined, serum free media of 1% fatty acid-free BSA, 5 ng/mL rhIL-6,
10 mg/L recombinant human insulin, 6.7 .mu.g/L sodium selenite, 0.11 g/L. sodium

pyruvate, and 2.0 mg/L ethanolamine.

20. A composition of cell culture supplements comprising 0.1% to 5% fatty acid-free
BSA, 1 ng/mL to 9 ng/mL rhIL-6, 5 mg/mL to 15 mg/L recombinant human insulin,
5 .mu.g/L to 8 .mu.g/L sodium selenite, 0.01 g/L to 0.3 g/L sodium pyruvate, and 0.5

mg/L to 3.5 mg/L ethanolamine.
28
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19. The kit of claim 8, wherein said growth supplements comprise final

concentrations in the chemically defined, serum free media of 1% fatty MCSLLP

acid-free BSA, 5 ng/mL 10 mg/lIrecombinant human insulin, 6.7 .mu.g/l.
sodium selenite, 0.11 g/L sodium pyruvate, and 2.0 mg/l, ethanolamine.
20 20. A composition of cell culture supplements comprising 0.1% to 5%
fatty acid-free BSA, 1 ng/mL to 9 ng/mL rh1L-6, 5 nig/MT to 15 mg./
recombinant human insulin, 5 .mu.g/L to 8 .mu.g/l, sodium selenite, 0.01

/L to 0.3 g/l. sodium pyruvate, and 0.5 mg/L to 3.5 ing/L nglamijne.

lc St oPPTHE L SEEI T SPEIRRTDS garffﬁswsﬁ%bd%;aefeﬁ@aé&&/@@ rhiL-6,
BSA, 5 g/mT, rhiL-6, 10 mg/L recombinant human insulin,,6,7 rH%/t .
SULRA SEIRHIBING Y 1 GRE SBRU T pYr At A D WG g .1 T /L sodium
ethanolamine. S 22, A method of making a cell that is a xotrophic for
dhorisrndnd &l SheleSIEA3RHOE Hedium, the method comprising:

transfecting a eukaryotic cell that is auxotrophic for cholesterol with a
vector comprising a polynueleotide that encodes a 3- ketosteroid

duct d optionally at t lynucleotide that ..
ohAGTIEO8L RSB 4Rl Hcra e ALEIOATOR RAL 6 RoHEd

gﬂﬁ%ﬁ%ﬁ@rgﬁggﬁg g?r_%? e%%rﬁéejﬁi?ﬁ: F:%?%%%ng ?grllg?e&%?éezf ettqga?'ﬁi)%té/ (:,[gﬂ that is
auxotrophic for cholesterol with a vector comprising a polynucleotide that encodes a 3-
ketosteroid reductase and optionally at least one polynucleotide that encodes a

heterologous protein; and wherein said polynucleotide that encodes the 3-ketosteroid is

expressed by the transfected cell to confer the ability to survive in cholesterol-free

medium.

23. The method of claim 22, wherein said cells are selected from the group consisting of

NS-0, NS-1, and CHO-215.
24. The method of claim 23, wherein said cells are NS-O mouse myeloma cells.

25. The method of claim 22, wherein said medium is chemically defined and serum-free

or chemically defined.

26. A method for obtaining cells that have the ability to survive in a medium lacking
cholesterol and have the ability to express a heterologous protein comprising:

transfecting eukaryotic cells that are auxotrophic for cholesterol with a vector
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23. The method of claim 22, wherein said cells arc selected from the

group consisting of 15NS-0, NS-1, and C110-215. 24. The method of MCSLLP
claim 23, wherein said cells are NS-0 mouse myeloma cells.  25. The

method of claim 22, wherein said medium is chemically defined and

serum-free 20or chemically defined. 26. A method for obtaining cells that

have the ability to survive in a medium lacking cholesterol and have the

ASMp 1 s pRYE M Heps b sF6 L PRt LBMHPALIHGI iFRSretithy least one

eukaryotic cells that are auxotrophic for cholestero| with a vector MOS P
HBHEIRG Lo EIebR R iSRRG EREIBsrbM FENEdseeelidia have the
least one polynucleotide that encodes a heterologous protein; and

SHEEHHE THE SIS S R R aR S E Rk vive in medium lacking

cholesterol. 527. The method of claim 26, wherein said cells are selected
from the group consisting of NS-0, NSA, and CI10-215.

27. The method of claim 26, wherein said cells are selected from the group consisting of

NS-O, NS-1, and CHO-215.
28. The method of claim 27, wherein said cells are NS-O mouse myeloma cells.

29. The method of claim 26, wherein said medium is chemically defined and serum-free

or chemically defined.

30. A method of expressing a heterologous protein comprising transfecting a cell that is
auxotrophic for cholesterol with a vector comprising a polynucleotide encoding a 3-
ketosteroid reductase, wherein the vector further comprises a polynucleotide encoding
the heterologous protein; and culturing the transfected cell in a cholesterol-free medium

under conditions to provide expression of said heterologous protein.

31. The method of claim 30, wherein said cells are selected from the group consisting of

NS-O, NS-I, and CHO-215.

32. The method of claim 31, wherein said cells are NS-O mouse myeloma cells.
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28. The method of claim 27, wherein said cells are NS-0 mouse myeloma

cells. 1029. The method of claim 26, wherein said medium is chemically MOSLLP
defined and serum-free or chemically defined. 30. A method of

expressing a heterologous protein comprising transfecting a cell that s
auxotrophic for cholesterol with a vector comprising a polynucleotide

encoding a 3- 15 kctosteroid reductase, wherein the vector further
comntisescthpdlyholcisoRbevdrsoiing dhpediter dichenngstbtdiplingddand serum-free
culturing the transfected cell in a cholesterol-free medium under
conditioneaity prefiige. expression of said heterologous protein.  31. The
method of claim 30 therein said cells are selected from the group

consisting of 20NS-0, NS-1, and CI10-215. 32. The method of claim 31,
wherein said cells are NS-0 mouse myeloma cells. M CS LIP 33. The

method of claim 30, wherein said medium is chemically defined and

serum-free or chemically defined.
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