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density, cell cycle phase, cellular biosynthesis rates
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reduce the rate of proliferation of such cells in
culture when the maximal density is achieved, so as
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have tried to use apoptosis inhibitors such as members of the Bcl-2 family for preventing or
delaying apoptosis in cells. See Arden et al., Bioprocessing Journal, 3:23-28 (2004). These

approaches have yielded unpredictable results. For example, in one study, expression of Bcl-
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into the cell agents that down-regulate the level of intracellular pro-apoptotic proteins, such

as p53 and Rb, or up-regulate intracellular anti-apoptotic proteins, such as Bcl-2.

[0008] Preferably, the regulatory agents used in the method of the present invention include,
but are not limited to, human papillomavirus type 16 (HPV-16) oncoproteins E6 and E7, anti-



4 apoptosis protein Bcl-2 and conbi nations thereof.
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[0012] Unl ess otherw se defined, all technical and
scientific terns used herein have their plain and
wo@e@7ossys meani ng. In addition, the contents oPCHIUE2006/027820
patents and other references cited herein are
i ncorporated by reference IC§J their entirety. BRI EF
DESCRI PTI ON OF DRAW NGS/ FI GURES [0013] FIG 1 shows
[0012MUslesd othermdsesdefihe G/ techmic] Spt E£xbitifie tdrmstusesbliarcinkiay ditheir

. cycl gheximde (+ or, untreate 14
plain a5 GRS T gs O ALCLPge %%?%@0%%4<3@W§J8{?5%1&65 clted
herem%?é lhéo@Bﬁ&edaJﬁet@é&e if BRirEhfdy.t 0 CHX treatment.
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BRIES ?ﬁéﬁﬁ"ﬁ oN ﬁmm/p}@ﬁmned (top panel); in
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(+CH)a)“mf1Idttea1raﬂh{ﬂHX)eft untreated. The viable cells in
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. (CHX. sup. +An e
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clonesg)gzq{%r: éﬁgéﬁ&i' (R, 15%561 1ﬁ @ﬁé éet:?(nd &p%ﬂgfegt 9@ k] o%es W@l‘e' s%re@ﬂéd’(bottom

uctiron’iI'n Seven  of t he cl ones
panel)s Heahln;ecbl](suqf@admle:mb \byre’sphtpetq‘ mﬂmualsaogmrfs; @mwa,s treated with

CHX {52 Weind ¢ o B niisge. 2ghe ViR sahs sl o SRR Ve then
measu%é@leoy‘eﬁqunéisaﬁéiﬂQhé FRiRt of biable@R) I@@?ﬂbﬁons@d&teﬂ (EBLIBRMF) vs.
0

resul ted in about 50% reduction vi abi | E‘/ln Sp2/0
untreated|(CE3asup X 36 pletiedt Asphatn i m thetapinapel, RHSH ment“rrewlted in

e

the 31 Spﬁqle@ scramédfbrﬂicatdd&m *) (pleffdimai gghifiyantly)bettat (5Be% reduction of

tt th Sp- E2 0 d E36
wablhaaaﬁ%q S bt o et %geéﬂ% fpf B@fzﬁ OB &¢Tpaid iRy sccond
expern?‘%a{ @) Ultn] él) %8 datAdht PRuEEPin L&Qﬂ-%" E’E&ﬁcﬁ%n%‘?@%ﬂﬂy in

0 ava Nexin V assay. per cent age
Sp2/0 oéllmdl <§20°/amdpttum af waility 1(1 Ne»>H26. \T—epﬁ Ithel 3eclamss (indicated by *

7- AAD—ne t
or +*) Sfestied nertopgs ettty St (oD iedRrgey Plagrapdit e of fpem
(indicatB@ b ¢y @ailcRed SywEibettérth&P -EQ6$<2®9) B2 andei36sar@tveo
resistant to the treatnent. [001 FIG 5 shows the

additiqnabegrtirab clomes thet mrfoemme@eamn §92/92)et eef as qvellps Pk ks
Healthy cells (>95% viability) were seeded in
[0015[TFIG a3 Kwovest thadoi pptsiofiGuaed Nexiens pssgy.oThepgcatagerafl early

o e B SRS Ut 8 B

quadrdd@St rument ation (Guava Technol ogies, Inc.).

Accunul ati on of NH4+ and lactate also was nonitored.
001611809 HU R84 DL T HRRRAREP RGN tr8atb PO BHIE! 8 cofitrast, Sp-E26
[ ]V\ﬁ npares the growth aE%rofl les of Sp2/0 and Sp-E26 cel 1sp
cells aaesreswetaet toi the tredtorent

[0017] FIG. 5 shows the growth profiles of Sp2/0 and Sp-E26 cells in T-flasks. Healthy
cells (>95% viability) were seeded in T-flasks at an initial cell density of 200,000/ml. Viable
and dead cells were counted daily using Guava ViaCount reagent (Guava technologies, Inc.)
and PCA instrumentation (Guava Technologies, Inc.). Accumulation of NH," and lactate

also was monitored.



batch culture in 3-L bioreactors. Healthy cells (>95%
viability) were seeded in the bioreactors at an
wo phoviogis4gel | density of 250,000/ m . Cells werBCTUS20€027820
daily by trypan blue and mcroscope. [0019] FIG 7
shows a representative wmugobl ot stained with Bcl-2
(100) antibody (Santa Cruz Biotech.) and devel oped
[0018MWFIG. Ecdmpeesihe Igmwthqumﬁies;@fe‘ip?éo fiot SIS-EQ@ eelispg dsfermined for a

bateh TS B GRSy EHALEY Pk detr byt av e s B RS

bloreaQ%H & aWehiflal delPeREsiBGF 30I0TBARI. | el Qvé?@é@m&dsdaﬂy fblyl’ﬂg/pan blue
th phycoerythrin-"conj ugat ed anti-Bcl-2 anti body

andm(cszﬂqt)lae Cruz Biotechnol ogy, Inc.) Several sub-clones
are conpared. [0021] FIG 9 shows a graph of flow
[00191:;71@:1%shqwsraagptes@tumengnmbh)t Beined sath 3642 (4 0Qkangibody (Santa

oo B P BRSPS PRR Moy e o

Bclz@E@zexgtégglgﬁhnol ogy, Inc.). Sp2/0, Raji and Daudi cells
were conpared to Bcl-2-EEE clones. [0022] FIG 10

0020 PI@BS Eﬁbevv [ £54pH 5f Bbw 'cW@SHiéﬂ@/'r@sIult@ﬁ@ih gRavOExpress. Cells were
[ ]S S%Jd /0, Raji, Daudi, EEE 87290Ione

fixed mdﬂeﬁpe@mze@bei@e @uauwg with mhywssah@gcor(mgatgi sitsBal-2 ar)ltlbody
el Bl DS ‘éé&%‘”%bo fqdemyt (o

Bi
o021 PG Pt 330 RO AN e B 96 R0 85Ol (L prre

fixed S{UYEmOsHIMELA B‘e%rh‘ @@nﬁ&%wﬁﬁ %h?‘éo’bbyt fifh yoﬂjﬁgataf anPBEEEantibody

cl ones conpared /0 ce rown in nmedia
(Santasiig (Baptephnedo s Irw 1 @p@fOeRau an@@aﬁél asHp wigrq copmyed tofo52-EEE
J2 shows growth curves (A) and viability (B) of Sp-EEE
Cl ones conpared to Sp2/0 cells grown in nedia

o022E 488, BRS04 S AR5 B PA S g Do

Sp-EFH @78 él @h@S {REE @P% &oﬁéﬂ deH 1gRatean (A)BRey stainéd @fﬁh a human

clone

medi a G -14 shows met hotrexate kill curves
Bel-2 spscifgpantib erdHetecknalosy, Ifcyod Blpt gaingd with sgn-Bel-2
anuboagggﬁngmés&wt C mag% grtﬁr g%%ln%é% @g@@gg@n&gﬁ;&@

T F R e i ——

Sp2/0Geny agands ndsdid m@plen?en&ﬂtwlﬂDWA, (fSardovide sezum. ]
Bi ot echnol ogy, Inc). WD 2007/ 015848 PCT/ US2006/ 027820

0024Y FIGQOZB{ndvlsGrowhh Gl AY RRd WRBIIRY (B RAEER clodiet esmpared to
[ Kse to trasgég?ect Sp2/ Ol)cel l's t?gb{g n the 665. ZB%

Sp2/0selbhgrowintih niadisasiipptemeatad; it | Vosfeiglieoidesssead. t he SV40

pronoter and enhancer sequences. [0029] FIG 17 shows
[00251 F@Grrh‘p shafwsdwill asvesdAdiahd viabdy (B) et S)dEBE Icloes)jeqmapared to

Sp2/0 ceﬁs groan in serum-free media.
[0026] FIG. 14 shows methotrexate kill curves for Sp-EEE (87-29 clone) cells.

[0027] FIG. 15 shows a graph of flow cytometry results using Guava Express comparing Sp-
EEE clones grown in the presence or absence of 1 mg/ml zeocin. Cells were fixed and
permeabilized before staining with phycoerythrin conjugated anti-Bcl-2 antibody (Santa Cruz
Biotechnology, Inc).



transfection of clone 665.2B9. [0030] FIG 18 and FI G
19 show the growth profiles of Bcl-2 transfected
W@ bonesss4665. 2B9#4, Bcl -2 negative cl ones and PCT/US2006/027820
untransfected control. Healthy cells (>95% viability)
were seeded in 24-well plates at an initial cell
density of 400,000/m . Viable and dead cells were
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[0035] FIG. 26 illustrates the viable cell density of serum-free Sp/EEE sub-clones over 5
days of culture.

DETAILED DESCRIPTION OF THE INVENTION
[0036] As used herein, “a” or “an” may mean one or more than one of an item.

[0037] As used herein, the terms “and” and “or” may be used to mean either the conjunctive
or disjunctive. That is, both terms should be understood as equivalent to “and/or” unless

otherwise stated.



specifically binding) portion or anal og of an
i mmunogl obul i n nol ecule, |ike an antibody fragnent.
W 2@10]58481 anti body fragment is a portion of aPCT/US2006/027820
anti body such as F(ab)2, F(ab')2, Fab, Fv, sFv and
the like. Regardless of strgcture, an antibody
fragnment binds with the sane antigen that is
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able to bind; i.e., nonospecific, bispecific,

hypervariablgaegipic, nulti speC| fic. Usi ng t hese definitions,

a natural antibody, ‘%B an |lg i s bival ent because
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The fusion protein may comprise a single antibody component, a multivalent or multispecific
combination of different antibody components, or multiple copies of the same antibody
component. The fusion protein may additionally comprise an antibody or an antibody

fragment and a therapeutic agent. Examples of therapeutic agents suitable for such fusion



[0042] Various enbodi nents of the present invention

concern inproved conpositions, including host cell
wo 2evem1ssad net hods for enhanced producti on of PCT/US2006/027820
reconbi nant proteins in such cell lines. Cell lines

have been created that conséltutlvely express one or
nore anti- apoptotic genes and that can be transfected
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such as Bcl-2. Increased production of antibody can
al so be obtained froma host cell transfected with
w0 bh@7R6BEY gene. Reconbi nant protein producti oPCTHS200€027820

boosted still further by addition of one or nore

caspase inhibitors into thaigrommh medi um of the

cells. A pan- caspase inhi Otor is particul arly
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Bcl-w or mutant varieties of these proteins, inhibits apoptosis, resulting in increased cell



increasing the lifespan of these cells, with a
concomtant increase in the production and isolation
w@boorecsmbi nant proteins. It has al so been obseewEs2006/027820
t hat upon cytokine withdrawal, interleukin-6
(1L-6)-dependent nmnurine rTyellloma cells expire as if
t hey undergo apoptosis. It “"was al so found that
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pr ot eosone pat hway and inactivation of p53. On the
ot her hand, HPV-16 E7 protein interacts and
wele®vaishs zes the tunor suppressor protein Rb.PCT/US2006/027820
Moreover, levels of a variety of other intracellular
proteins involved in apopt q?l s and cell cycle pathways
were reported to be regulated by E6 and E7
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transfestiph oApdjstinerkuredndt Y-0050 pndBd twavdd baeffactivp inygenerating
genet1QM§J 1%5?151?(? \%/fé){lgse!él)%tsarrg gégsﬂstﬂﬁ ¢ ?@ﬁ% @l}ll?lg‘g—gg?(iltllo% méitlelﬁeed apoptosis
and, tlsapefbreaprothig th6 hﬁpandf the c¢it aileiraslt wik else pbsistateddhhtsntroductlon

) can transfected with an reSSl ec t hat
into a geit a‘gg@egH.Péfc bﬁﬁ?mrﬂtelar% ik o e bE pu B Eencrate
genetiBB/ S5 @iFRA cRhel Wih &Abiovad ARleIncE tcgﬁg?ﬁgicﬁlﬁﬁéucbﬁ‘dlhéh induced

significantly 1 ncreased production of the reconbi nant
apoptqsisot When the@oH 3] a ieemhingnt pretein-pradugiag eloserthe knprpvethy

physu{]?%{;alccpg(# S‘Y%lﬁﬁli Sle}i {u?rgﬁéqes nb' ns\ﬂ}aﬁg«{(ﬁ%\%reﬁl %ﬁ{eﬁgﬂl%ﬁ{lapvlty

anti-apoptosis genes. For many reconbi nant proteins,
Generf@ivh ofNdvs HosCOelBSEXpielsimgl V@b Anel- A poptotic &kbnant ageous,
while for other proteins, such as antibodi es, host

[0052F BloktScells Gaciaas My ebaiihoseldls, anbe f@éﬂr@t@ﬂ kgt a6&titdi®ely express
common choi ces. O her exanpl es of useful host cell

viral antirppeptetie svERCUgh@s HEVx 16 Epjagd E7qreteins e Thesedwost cely sa1,be

. | i
oG5 Sl R OB 0 s
expresyion dfehoitaaputotio genecrauieriaisignifsantly ﬁ&reasadzlbrodumonmé the
mg%-l g}e.,g ATCC CRL 1650), COS-7 (e.g., ATCC
recomefgany RO HEK293, BHK21 WD 2007/ 015848

PCT/ US2006/ 027820 13 % ATCC CRL-10), P3X3Ag8. 653
[0053} Anehostrell ¢arpbyg essentiall (y@n@ oswlé@l@b&ef%iwn@mm RSt

produé%}r%:%’r) Gr‘}g/s% e%@sf&ﬁleh Wit YR8 vird Yt oﬁfosﬁ%eges’ Fgr many

aryotic genes can be int
recombittant proeeitmyhosteelld suoy aa O aid @@S&eﬁeaﬂe@dvamaeonﬁ sdtlikedfor

in constitutiy nducj. bl e SSIO
other PIRUSTS, 345 e BRIEh BPVLSEIRTEL S ARSET (s grd EFIy B e the
commol @hSRBE SOihRE Sxanfjfles JTRREFUERS célhﬁﬂéE‘h?@WR\(‘ﬁ‘aﬂcﬁHeLa cells,

permtting expression of the genes. Methods for stable
Chinese hamster ovary (CHO) cell lines, W138, BHK, COS-7, 293, HepG2, 3T3, NSO, NS1,

RIN and MDCK cell lines. Cell lines of use may be obtained from commercial sources, such
as the COS-1 (e.g., ATCC CRL 1650), COS-7 (e.g., ATCC CRL-1651), HEK293, BHK21




transformation of host cells with a gene of interest
are well known in the art. A particularly
w@edwanismgeous nethod is to use a retroviral ver€DUS100&027820
encodes the viral anti-apoptosis genes. Suitable
vectors include the LSXN vggtor (Mller et al.
Bi ot echni ques 7, 980-90, 1 However, an
(e.g., ATCEICRILI0}, M3EBAEAHR (AT GRthéSQ} CHQ (e, A§CC CRL 1610) and

SR T T LTS TN T ——

be intrbBcel 98t tkEhost G&I‘Bﬁhrﬂﬁsﬁtﬁl@rﬁ@ch&pﬂhﬁt 1BUIEah cohdfi@idtive or inducible
permts selection |'s containing the vector.

express@nm theeganes, ot iaon mﬁmdéh@ pesnithstahle inseergtiancofithggenes into the

er antibiqtic r.esist [ e re
host o ERl-Sipg e Wt e YpiRefor By AR PR MR &b} SantP
transfdfRiatibabNBekt cellswille diges efinfesdsnire gvelliamosalirdhid ot Agenicnlarly
such as an  antibiotic, and screeneaﬁﬂgr resi stance to

advanageousamadaed iste presa wHRVER Veelos tabenceres thp SHalanfyapoptosis genes.
Sultabhﬁ]%cwgy icﬂideq@é 2 |hr QME‘IY&'%E hOBedMBIfRHS; 98[0095 3989).

viral anti-apoptosis genes t
Howeverpargzaai‘&maéﬂvh mﬂﬂa’.hﬂls kinbwn crathelaet, sushtas @lebiyopashizin @rrtgll rgsion,
b F l1s with an agent that induces apoptosis, such
may bgy IE?%I ohexi mide (CHX). Cells that do not express the

(0054 pg e DRI A ARG o BUGOLIR selectable marker

that pXits 88I8bdh dheng %}ﬁﬁn%hh@{/éct&r &sithilakl¥ctioRdhsReks, such as
apoptotic activity t hods of detecting apoptosis

SNZymgs aaan/emfekmmtmemen@rqn teamdfecied (calde are well inghe art. After

urface Ann .0
transfXSigh. oo B ARG A et Py Yoltb it N 818 n BB such as an
antibigic, atd §cxdrRed tf@d feSistexdy o 3isd markieh eCalisraah ba rseleetaqbam dehal by
genes, the cells can be transfected with an
lﬂnﬂﬂ@%bh@@@ﬂ@ﬁg#@@Y%ﬁwéﬁé%%hﬂb the reconbi nant protein of

choice. The expression vector can be a vector
[0055KThe abslity gfghe wdra@tleappp@ﬂlp eresite incsase aell, wabiligeeandiefested by

challelggﬂé k‘t)k(fe ci\ g’l I agent Ot}égt B&’L{ceg Qm&%, ngcb}llaasecgeg%%@ﬁ{l(ﬁea(tCHX).

Cells mef a0 At exhalad ﬂleivﬁlfaE@{tﬁipdpfbsisrgénsmﬁ@ quéamhorgeate significant onset
nmplification of the expression, cassett Swdtable. ..
of apapiSBiS P HeR Cols| FPIERRANA tHerge R it GiRRiIoR R Fegifeed gpgplotic activity.

Methde %@HE’L@ tlﬁé"ﬁy ggﬂs%ré’ &6l RhowiiH R artiaBid RlhdeS Fdr%&kuﬁple cell

suit duction of anti bodi es and anti body

surfac ﬂ"@@ﬁhﬂ@xm/% dindimg asamyp DN A ddsldering prsey shbRUBES sassae i s
used, it advantageously contains a sel ectabl e marker

[0056} U@bn iselectibinf dfenitaiile ﬁesltsmxpfassiﬁgtmumbmm almptcmis genes) thacells can

the retroviral vector .Io sel egt.i on
be tra%'}%ﬁﬁ%f i 3 cRpereon vorker e GPGoRHhigAnt P%%‘Fé’éf%od"e The
expre&ﬁirﬂ wecfdt RalBe 8§ 9b&a6L KEkaBIRGol @ﬁﬁleﬁ{ ébgﬁégsﬁ))ﬁ or) dd%ﬁtb usl can be
l'ution. WO 2007/ 015848 PCT/ US2006/ 027820 14

an eplupmai veetos containingf a @ﬂﬂaﬂ@bb eriginefagplicatien, s lah gmph alzié Vector that

permi{%k@a%ﬁ%@tq%@%mﬁ%@ é‘?’ﬁ 68%1613} ' ug]r es&lﬁé?ﬁoﬁ of %ﬂ i nfrgggrllgrg&%gette.

Suitabl©NéRbI afEwEllkfdwn iPthe betraad includesfos ek anples the pdHIL2 vector, which
addition, cell |ongevity_and prgteln productlon | so

is partigharbesuited doraradirtiy of artitegies sad antibady draggspiss dVhen an
amphfigmb Qﬂqgr%s?or{ asShtre 1§ AsHR ﬁd\;langafgeg‘asl}; Qordtdlfis & Y1EME8le marker that is

different from the selectable marker used in the retroviral Vectér, to allow selection of

transfected cells. Once again, suitably transfected cells can be selected and then cloned by

limiting dilution.



medi um Preferably the caspase inhibitor acts to
i nhibit one or nore of caspase 3, caspase 9 and/or
weawpass482. A cel |l -penetrati ng caspase i nhi bi POF/US2006/027820
advant ageously is used, and a pan- caspase inhibitor
is particularly advantageoyg. Suitable inhibitors such
as Z-VAD-fink and Ac-DEVD-cho (SEQ ID NO 7) are well
[0057]KUpamselgttiohef awitableAllomes tht icslds oan belptaceé i a suitablecmediym and

cultur%ﬁé&)? ctg\r an eféfrg erd stlr? P]Elx Eeﬁ‘??i @e é%%g&ﬁﬁ%ﬁ a?n ge%rh or,
prefera@i}? RRsbrefaly. Bf afcﬂﬁldnn Gelﬂﬁﬁgéﬁ@' and pkéteﬁrﬁﬁréddcﬁ@ﬂ Eiléo can be
certain menbers of the cyto

iné ty super fam
increasad dty addinEr@e ot awrapwaﬂennhlbﬁ@ré (esl, IcaS@aﬁe\/]u Qrai) te) _\‘,ihqthil‘f?g
ant tic an d
medlulﬁne t#ﬁs%Ea%gye@ ia%oéiac 10%th89 gcretér:: o é%nbet ongd %F’ n%?e-c‘of cga?ﬁar%@]?a Jaﬁﬁase 9
and/orR@spase 2 f Arcetlipensitaiigicaspassiinhibies Sésmhtagbdmslmylseﬂa sand egan-

gene, . However, the skilled artlsan 0
caspass SHIHbITdR BeFticelarly afdyaigerysaSuaable dntph qr§ S ag?p@% *g,af( and
c-DE*?E'c'hsgSEQ » TP} \Aféﬁrl&b&z?{ iR Yarf? Al@&ﬁﬁfﬁ}eﬁa'ﬂ{e cell line can be
can be ‘'subsequent|y transfected w't
ﬁlrthexsmartsﬁdated tu expross ecuspaicmghibibe, sichab Aoen BchJAP;‘tamnhgnce its

anti - apopt o . .Se anpl e 2 bel ow. 0 The.
srowtiipoptS By Sikcindaeoriosn DutbCeRt: Sref BHpbRs of die oV kine type
I supetfiidily Goh REEPOOEHACASH inbreasteleB GLARY £ Y bavihp bh@apoptotidiend

host " cel | . Exanpl es include traditional 1gG type
cytopraieetitroaltiens. Fab' Fab, F(ab')2 or F(ab)2 fragnents,

scFv, di abody, d,gG scFv or Fab-scFv fusion antibodies,
[0058] T m@thoﬁadqueb@ dove @szmmiatﬁ aselbhing that eanae used fordeanistegton

udl no

with eg_ﬁe{}gal ynffqy eRITeC genieu é) ev pls%g%eg:?%@sg;l r\}%}}?lecgémz@ Rk etablished
cell lirRe fhdt congititl vielis@reskia! rdeﬁﬁed ptbtfeiiﬁ esd pd:rlaélﬂaﬂma vecbﬂﬁ)mant protem

Ebol a viruses, Rota_ virus, Cytonegal gvirus, ﬁtﬁn}aP

or amily

can beRNhsquPIPtbéfé@Sf@ﬁ‘iSW“hﬁl sHitible veqitremecodipg e vira
anti-a % %grg %ﬁ@émw?nal | pox, Tul arem a, and
er s

I Sste vacci nes.org, incorporated herein
reference |n its entirety]. The host cells
[0059]d7éhcpnotmm ofiiatarpst cam be pmmtwtﬂulaay pyoteinithaiishebé prodheaghiny

detect?etilga}l@ﬁlttlgs rht%ﬁglg%té:?fﬁ é?rpnlltef H}é:gudngraggg)gl?ﬁ%e dt%QXntlbodles Fab’,
Fab, FEta Bt B b;Q W&us s WWlabodys IgG-aePbi PetnicFgrfasibiantibodies,

factors , EPO, G CSF, G\ CSF, EGF, VEGF
IgG- or frebrigpii f@tanﬁlswn RENPBRES VAR f-Bu mchsdlle%n@ limifqd to,Hepatitis

A,B otrltr HYN 1ﬂf§aeﬁzﬂ1ruse§]tr§%pﬁrﬁfog§‘ §yx{c§t1£ viru ,}ﬁa ﬁlon?ae%ﬂlsgsé Herpes

consensus se net
v1ruses,d-mdnﬂadna/1ms,p]Eb<ﬂai ViIUSC&,I’B(OtHI virhsg rCyermcg\IldvmusnI%slnﬁtﬂnia Rie

T e
others YB&d04n vﬁzp\!vtvggdlhé%l V% iB&stporatéd heftin faRflce R s %ﬂﬁrety] The host
nmesenchynal 07/ 015848 PCT/ US2006/ 027820

cells deperibed hsr.e@rharasaaftwbladm sagable forddghdpstficient prodgetion @ﬁmtlbodles

uronal ch as ¢/, etin
and B0 s i Ri0E B0 1R AT o TRple) T sna®as well s
recombHRAESS WA factoré&R). . SERG PGS, GMATSI BGH, S/ E(Bllhltbﬂotnﬂfo@owtm),
[ 0060] Prior work has described the effects_ of

hormages, dnigrledgnng- BdiL- bthrepghdlotla) inferiseens(e-8nglpha, beta, gamma, and

consensus), and enzymes. These methods could be applied to any number of cell lines that
are used for production of recombinant proteins, including other myeloma cell lines, such as

murine NSO or rat YB2/0; epithelial lines, such as CHO and HEK 293; mesenchymal cell



apoptosis inhibitor, in reconbinant CHO cells
produci ng a chineric antibody. (See Tey et al.
w@roreciseol . Bi oeng. 68:31-43 (2000).) AlthougPCT/US2006/027820
increased cell culture life was observed, antibody
production did not increasecover equivalent cells that
| acked Bcl -2 expression. wever, the present
lines, swoh amﬁbrcﬁ)ldsahmasfﬁmm dr [C0S-fr adustiromal oflsy echabiatiank cells, as
g fron1 nyelona cells is significantly
BHORALHIS he cell's al so express Bcl-2. [0061]
Advantageously the nyeloma cell line is stably

Reconbiait AtIBHAYELPreafiof WP CCRS EQPres§ins %Qiogﬂ)smmiﬂﬂ_st he
anti body or antibody fragnent. A suitable expression

[0060]CPSSE &R HaBERHBSED HRREEOE ofBY- @xﬁé@ﬂ%‘%& , hhatur BN dc@iring
expression of the anti bod ﬁ heavy and |ight chains (of
$

apoptosisrighibiter & recpmbinhet CHO«e p@du@nga):hmﬁj@ta@ébow t@@eq Tey et

. B P20 B DR, B S b

antibo8RpHoRCERE ] HOMRCTeatd 18 e eqlﬁf/él&fttcens thpelheltddBdly dxiphdssion.
to a DNA sequence_ encodi nﬁ_ﬁa sel ectabl e rrar ker x(;t@{ m%r
However, the gresertiipreninss bava fonad ihapradpstinnt sscogpen qdy from

myelolﬂa%ﬁéjls s ﬁﬁ%%ﬂ%%%h%&%@%ﬁ@al&@&prﬁ% q;c@ bn of

terest:; ancer el enent between 't sel ect abl e

o RS 508 08 ST BB v

casseti@@neoding tehmtibddy atantibadisagnpdnt OA suithble e&pmml@dcasmtmlmntains
transcription of both the, sel gctable rker nd

one or e PeTEPLofs HORITPIS FRFLNAT Of e AHIDOdY BERGeBiEHy, dhains (of

single fc11£1ﬁtm %@E‘&@F an 3PP LehBeyies bQEctA18 hatlRR b@ HERiBed above. A

ocki ng el ement conposed of a pronoter placed between
particlimdy fisefigltveetoh muﬂé{LQa mdhichheontdnscctelastablavmetker geperromprising a

f useful faor select
promefih Bl NaiRRL Ik PR S diee sPlob s EEtai g pagherppparmes
transcﬁpﬂlcﬁpﬁrﬂbﬂla&/nf@d ﬁl@fncﬁ@ eraMielgtieksd to eSENwe{tqﬁﬁlcﬁ&nchEng the
gat ed into deL2 ich is an anplifiable vector
proten@@ migrestiay ebaursn sleenbhetweonsthe selarialp gk ggnpand the
transcﬁﬁt[ﬂcﬁ{ \ﬂ‘P{ vsfh‘?%* &ﬁnﬂ%t??&ggsgféﬁ’u% é%ﬁ%%?%l@%bl’é‘?%drgée}pgaef}g tgréd the
first trp)mscnpnm Bnit éiﬁnparedjmghe tranﬂcnptu‘fm oot thregetectableanaiBer gene and

d Los 80: 2660- 2667, (1997
the ﬁr%#@s%rgﬁn AT oo O RS S L col | 5 by for

l e, electroporation. Selection c n be erforne
[0062)03511% Meetercrlsq Ganfaiiey a blogking elspent cqpmros @E‘NF’F plppespetween

the firfe n]HEr;é%P Eﬁ(f‘?fl@ts@le&télﬂ_l@mdrﬁér%eﬁ@ Qvifitd fslﬂoﬁenﬁﬁﬂiﬂf seful for selectively

I catlon can carried out in a stepw se
attenuaiammhe stiiutation of trewnp‘gorc@ﬁbe atleciableo magfer Igm)c Wp andVa

sequeies ean B BREd bpe R S e inn BERUERO B eYlor SoBingsgavences for

the huh3@ 1At £kl Yortant ngﬁfne&Ie Heavy Eher edmtaat Reicdbimd fednplifhble
characterized using nethods that are WO 2007/ 015848

dhfr geeT eesho@osted/ By sepatate penotern ovee Tevngsbalariumasdarggting 2:184,

I ;
(1996)5%@@(%3%:3% eé )*%g,r(gééﬂglefﬁ% %qqsfﬁé‘%"gb% aﬂﬁs %cg&] c{%ﬂé}ﬁgn?igsfectgd into
cells byl £t eriimppelesitdporatioac S@Iecﬁi(hﬁttanmdbﬁnahbyiﬂiel addition of 0.1 pM

%b tosis gene, such as Bcl-2. For exanple, the vector
or a Sy netrrﬁvﬁw afasthotssxate BYAX) dafpithe qultuomedipn Aneplifisation can

be carﬁgél ogt %r%?eé)f\xfisceeﬁsﬁls’n Ath YA sRIATRE &firatiSn bF RASLHEES M or

Into usi n
higher. Cells stably transfected w1th the expression cassette and that constitutively express

well as,

the antibody of interest can therefore be obtained and characterized using methods that are



suitabl e method such as el ectroporation, and sel ection
and gene anplification can be carried out if
woemensway/. [ 0063] Alternatively, a suitable hpST/US®NG/027820
may be transfected with an apoptosi s inhibitor, such
as a nutant Bcl-2 gene, qE adapted for growmh in
serumfree nedi um pri or to urther transfection,
well kipoved Byt b, SBe sleo Emﬁpkee’f beldivu A fieniselactaom mdmlcaﬁlsg',cﬂm antibody-

v,ect%:'B encod ade ‘]%g ﬁroenof in f %t. H

exprospig eBlb e FROUERPT BRI i8R PRGSO IOE PR hspdeg apyanti-

apopto@ﬁ g]%ﬁé rsh&gasolg&l-ﬁsFor%Q%’lﬁlea’!h@ &&W?Z&@V @n O gt TaflBbddNCalif))
hat do not express an apoptosi s I nhi bit or,

contanpog 6% Bakhgansdiedity e S¥4E mmre@elt i tﬁam;fe@pci itte therpsil using a

B T

out if rige@dsrycel | | eads to an inproved cell clone, Sp-EZ26,
showi ng characteristics of reduced/ del ayed apopt osi s.
[0063]5&&5&’@&@@%‘3@5@&%1@ B5staell ARy HRArahfebte® IvoNIal @sdptddd inhibitor, such
i nes over -expression of the HPV-16 E/ el enent
as amaﬂanh%cl- then 3dansectfor Beogvth &g pryusreeediumprios & f%ler

f
vans B A R RLOR ol e
proteirobfiateyextl Aatibady pradidtion Gilyl-ng tiockesilting call lind ¢anédetdagted out as
CO- expres es the E6/ E7 le 5 descri
above P’H% COTgRATE T I?rSEUCéwa B ﬁ%lfsatﬁ%téfg. %Fmgg&fn %Omﬁ?f%bﬁ%‘“
Sp2/0 cell line (designated Sp-EEE) that

[0064]cRepsesentative éK%m@ﬁiﬁOe@E@Eateaﬂlﬁ@f%ﬁ@t ifyqniion pisofiven elesy. Example
RSk R B S S PTa SERO W 0 o gyt el
clone, §paBgdy) s]mwlpg mhare&-enétlcanf reducedbtaﬂgyefj mpointcsngna;h}ble Ridgecribes a

MGG s SRR TSR AT e
Examﬁl@h'dekdr{b%s QinE L6 aba h@f ﬁi@év@lo% traASR6tahis eﬁrotiﬁ@ng a

hods to inprove a cell clone producing |owlevel
recombleemrmlp nErample dt@scrrlb@y thej enhamagd pradugtierf oBlab Rbserved for an

. expression e.cel | I
antl‘boﬁ%-g oducing Oceh aé e exprg%g EH% ﬁ / glg bj%?agﬁﬂ?%S deicnbes the
generativn 288 &hﬁﬁctbﬁzdtﬂ@ﬁ ofe hxhodliﬁi%tmpﬂ/ @ céDlndﬂﬁéﬁ g;bseed S EEHS ¢hat
of. Sp- EEE as a host .to_devel transfectants

constl@#l@%@ﬁ@sw RaRE A Bdr (Bah2-HEEAMopsessing theenqipfauutations,
resultlﬁg En %Eﬁlég‘%t- lgﬂ%pt y" GRGH fe fﬂ&&ﬁﬁ&%hf‘ﬂ%rﬁ@&ﬁdéregfth P opertles of an

P ze escribes the
antibodpipesduicingreetifling tisas bxlbmms Bfl- SpEEﬁEplc a Mréoeeithegmmmwd

produiry G MABRBHEET LB Ser Pl T HEF pEE Sk Taie tnahyte

descri¥@th@medRlds td indvd & 8&15E1664 ﬁ@du&h{fbv@[&eﬂecﬁﬁbﬁaﬂ%@t@in by
encodi ng i nhibitors of apoptosis known in the art, .the

introdugtiomn| cfBok2tcxprssionin the celh| ExamplpQdesqiibgs thermethpdsgo improve Sp-

e o TGS B S B e R Sh s e oo o

EEE aﬁadﬁsﬂ to deslop ﬁdnsfgct@znd lpasdudng:- m@bmlginmqﬂ;le nexeanggdle $Udbscribes
nes wthin the scope_qf the i med net hod%q(and

the usg eﬂ%é&atqhorﬁgctorsmﬁlﬁﬁ gndfeefmg S%F@a@éao priynwe s Hipmple 12
descnﬁc%eché ggﬁeratﬁm’osﬁ %Babﬁé‘é)f éeﬂ‘ﬁﬁﬁ' ¢ g Bt %8@’&9% \gﬁlll 84 tréfection in
t he nbodi

five prote rtain nts
serum-free media.

[0065] While preferred embodiments are illustrated herein by way of cell lines transfected
with one or more genes encoding inhibitors of apoptosis known in the art, the skilled artisan

will realize that in alternative embodiments, various substitutions, deletions or insertions may



encoded protein(s) may exhibit 80% or greater sequence
identity with the native (wild-type) protein, nore
wpe@fetaid y 85% or greater, nore preferably 90P6€DUS2006/027820
greater, nore preferably 95%or greater, nore
preferably 98% or greater, gore preferably 99% or
greater, nost preferably é 5% or greater sequence
be madddianhé todingmid/radinesdifedeGEehcy/af $whsgeﬁ¢sbmdilmﬁlﬂ sopagf the

concern anti bodi.es and/or a |bod ressed
claimeg nagHedsang CoRPPEEL R S KR8 3 f ”rr? ‘?%F’e‘?‘ﬁﬁm?ﬁ ° $%8m

phys1olc5’ig{1‘$d1 m@ﬁon '(e?ntluﬁ%ﬁtcﬁ% &4 éheh@tﬁ@ﬁ@felﬂ OIn%Mam embodiments, the
body-1i ke nol ecul e that has an antigen bindi ng

encodqdelgpmn(s)gn@ly extibit 3% cagrqabry dgquienedjidentity w@u&aﬁ na%vqia&bld-type)
F
protein, 3R pLTHEYS So7a PPy Bk RO P ol ekt oefirably

95% oP ERARE, e Paeletably IR af piRuier, aiire PrdyrablyDoth copsiten) mcst
and fragnments are well _known in the art. Means for
prefergblyp BRAVney Sisrtercsedrence édentibing anti bodies are al so wel |

known in the art (See, e.g., Harlowe and Lane, 1988,
Antibegdies bodi es: A Laboratory Manual , Col d Spring Har bor

[0066]L95’1%L%t ﬁahméff% gtg&frpgntiﬁ%ﬁle 4/84 SRibb8y fragments expressed

comrer cl a rom a e variety known
from th@tnarrsémtedﬁzﬂl limes nf)indae;resh The teemy anfibaiyl’ 11831@19@51 hsm totrefey to any

o TRl 858 i R S0 TR M
such a8 Fapepawa(ﬁMzL Elﬁ?ﬂe%n@ﬁ@arﬁ%bdﬂé@(mgg), g S@RS ¢sihgle 9h4ia Fv), and
i ncl udi ng but” nof limted to tunor-associated

the hkanffc@remws fenmeeseias agé poisg vedoustantihedyatased sonstrets and

* aj I f
ﬁagm%n\{SH%OSI lelf)nr?s ﬁ%\g eérp 't %/ltreglgsxfg%rgﬁl Wdr%gfaeﬁe?&%&nhbodles are
also w@ll Q66w HB L the art, (358 50 HarkovixddhddGe, ]E&MBnﬂBﬁzes A Laboratory
041, 803; 7,041 a%gZ 7,041, 293, 038, 01 7,037, 498;

Manwd galsl Spsuie HerbeyLabgpsitory). o atibngiacs oé ugpmay a0 by caBuicseially

o 5 e BT gy oy

hybndﬁmazlﬁn,eaa@ avﬁl,lﬂxl@ ﬁozahe A@n@&gn F3pe Celm ﬁo@]@gtion (ATCC Manassas

VA). g e ng%% 6% réé)gg B %s %{g%g%% e%%eg’%ggfgﬁgrg;lu%‘n?gl@ut%o? limited

to tumPr-8&6cARaA; anﬁ SRAhBRbeed d§DLitdDA thOATTE, Mli%ire BvaBlableT8Ouse in
6, 872, 568; 867 006; 6,864,062; 6,861,511; 6,861, 227:

the clagmgd megtpds arsd e@Bpasionse (S5 fas smamplg, Y45 Patept Nos. 7,060,802;

7,056 S@%‘%@%Q 2,0%,‘)3%{7‘%0416% 12 19%239267 6%%&@32‘7‘7 1038,01837,08B40s;

7,012,63F4B0@E9IB8; 6,998,368,84,99469 763 6,998,85206,9802415 ;6 %"47%6 6,865,018;

6964 §56gnIlaR1: 636831 565 9P BREE8/946, 18850943020

7 0
6,939 @4@ 689@3&45 @, 92%%422%92125@3% 941854433 6%53%0?8%‘6591@ 47506 888681;

6,899,875 BBES; 6 8878684688 46T 5,385659450,68540%6,8 78,8826 818,580

osmSolSindlie fddint Buoy SRS e g, oz

6,835 @7(48688;&61280 W@z&@@i’! 6285235(86 B@%tgszog)agmi@wmmo 6,767,711;
598: 6, 482, 408; 6,479, 247; 6,468,531, 6,4

520"

6,764 gs 14,@57@47@,79 6,748 BOBDBT3B05 6, B6G07; 672G ES L6, 966 6 709,653
6 2

6,693,2:7 4,35%5%%);8, g:()%?éﬁ:oz%@@&,%%%,é%g%ﬁ, 6,861 73+% 60, 15826 4831734,

6.673,344; 6,652,852; 6.635,482; 6,630,144; 6,610,833; 6,610,294; 6,605,441 6,605,279;

6,596,852; 6,592,868; 6,576,745; 6,572:856; 6,566,076; 6,562,618; 6,545,130; 6,544,749,

6,534,058; 6,528,625; 6,528,269; 6,521,227; 6,518,404; 6,511,665; 6,491,915; 6,488,930;



6, 413, 726; 6, 406, 694; 6, 403, 770; 6, 403, 091; 6, 395, 274;
6, 383, 759; 6, 383, 484; 6,376,654; 6,372,215;
wG2®301826; 6, 355, 481; 6, 355, 444; 6, 355, 245; 6PGBHESD461927820
6, 346, 246; 6, 344,198; 6, 340,571; 6, 340, 459 each
i ncorporated herein by refggence with respect to the
ATCC deposit nunber for the anti body-secreting
6,482, 59Ry 16148250 8¢ 64179, R# Tam4 Bpb 1t h 68,52, 4156l 3t 6s49&i823; 6,458,356,

6155 LSRR T SR 5401 ERPERLE 6LA9ER91 ¢ o o

6,413,208; 16M0by593€6,468 7@ 0%, 09108895274 AITBIIB; 6,38Ba841 6,376,654,
The Skilled artisan will realize th

{
6,372,111 2606 A55ARE G344 haS5 2651 TaaS. UBSA6 2AG: 6.344,198;

6340 17 5E0. 355 TR BT B SR Arce s
numbeidbatha aaisbddgtseamrtihphghridomaagiiliiet amd the lassotiatkd target antigens for
di sease- associ a}jed fgarget of i nterest %Jge ant i gen fofh
the anipqdigsiiy fergmentdheeohhd e%e%esfﬂmi%wam apgteyaricty of other
antibo??—@édr%ﬁ%y&?i’&@hﬁ? Gre Unb @R thel 4t OrIRMKANABRED W1 YERHZO Fhat

ranst orne Into an adapted host cell and used for

antibogy-sewetingirbdidomias agains plmgpst epndiseade-nesobiated wati cenatnpy be

o5 e P10 P RIS i

agains€ 9 6F16Ged HiR8Rc B0 CcHEsTCardat ofiftetd30dYhd draige® bindling domains of the
Exenpl ary nethods, for produci ng.anti body fragnents are
clonedyntippdisemay e amplifiehxcissg ligated 2o 9n sxprigssipn yeefor, Hgnsformed

. 4 ©Ni : B .

oy 6% 8 SEORLL by, Al s v

knowrbahetheramt. et al ., 1967, METHODS I N ENZYMOLOGY, page 422
(Academ c Press), and Coligan et al. (eds.), 1991,
CERIIaNTon RGP, BradhdnbdMUNCLOGY, (John Wley & Sons).
[0068] Ot her nethods of form ng antibody fragnments,

[0067{59@1% 8mbo&RRMA! dfARe Slhink@aMsth6draing for tOmpbHfitAsAMONRICEM
i ght - heavy chain fragnents, further_ c|eavage of

antibofly Sgaments. Exempliey methedy Frapreduceiganiibedy fsrgngatetrp disclosed in
U.S. P%lf z\g)mtélg)l’a‘%ts)ﬁgl 5%, By I\f%(?4,§? £H47.9QisbtPetdS L%?) %.g@[g RO R m.

@ antigén thaf 1s recogni zed by t I nt act
Biophsd)f 8281y Pofter, 105 BibehentV., 7784 Hededmeametl i $2673 METHODS IN

ENZyRIOR lebviaee 2 (hetiis Prefombatiegn e Aofeds). Tob o RRenT
PROTU®ESLS MIMMURGHDOGES (TonSAley@@ 58699 Al ternatively,

the variable chains may be [I'inked by an

' | i: ' - Link .
0068 o by A MRS GRHRE 0Pl gy chains 0
form pndvaleRelightBicat e climin fia@md@7,. fuftb@adiavByeedicrajnionts arloghdEy

fragnents.conpri.s H and .VL chai ns conpecte a .
enzy g ARAEICH) o RGTEL JorLBISCE) o B RG PRFatt 18 EleHhefapnts bind o
the anﬁ%éﬂ BLNR réDENze@bE tHY iR ﬁﬁﬁ‘gﬁﬁy CrRtSkhmplel RY fildgments comprise an

S

structural gene conprising C sequences encodi ng_the
associgtipraeflV ivandi¥mghaiss. Einassotietiomgani® moogyadasgsglescribed in Inbar

S20Q6/,02782Q .. ' | ' lj :
e, 0 KRR G N s Ao 2 AU OS el RIS ins may
linkedexnEinferMble¢eled @sul fidbdbnd 6r GosIakde by IcierhithikadLic &

into a host cell. The reconbi nant host cells
glutaralgefiyides Sge Sandhu, 1992, Crit. Rev. Biotech., 12:437.

[0069] Preferably, the Fv fragments comprise Vi and Vi, chains connected by a peptide
linker. These single-chain antigen binding proteins (sFv) are prepared by constructing a

structural gene comprising DNA sequences encoding the Vy and V. domains, connected by



singl e pol ypeptide chain with a |inker peptide
bridging the two V donmai ns. Methods for producing
waEw7e1Rue wel | -known in the art. See Wit ow BET/HB2006/027820
1991, Methods: A Conpanion to Methods in Enzynol ogy
2:97; Bird et al., 1988, Scllgence 242:423; U. S. Pat.
No. 4,946, 778; Pack et al., 1993, Bi o/ Technol ogy,
an oligbhundl2dtides émﬁeﬁaquﬁma ThOSrucGal geanﬂnser&donfe@h expression vector

that is ég\bsgmlq OlggqquAE?r{S{)] g%oét?:%]g iﬁe 1%%01% 1nan (}/st f:erll%% HsikSa
single ?@%Eﬁ[@%@ﬁi With & GhRErPeptiObridnOe ¢WHR) dorkdifs. pleﬂ@ﬂiodﬁ for

m nimal recognition units” can be obtai ned

producing iy’ s etei \ﬁ@l b@qmmeth@ adi fge Whitloprt df, 1951, é‘ﬂ@th@éﬁdy\ @empanion
r p I

to Mol Bl PR IR . RSB, p 1SR P O,
4,946,978 ; Fabk et :ﬂﬁgQ%l Biodrciislo i 1an27hady Spudiayt99y Criel Re..

. See Larrick et al ., 1991, Methods: A Conpanion to
BiotecptlRsdd- i n Enzynol ogy 2:106; Ritter et al. (eds.),

1995, MONOCLONAL = ANTI BODI ES: PRODUCT].ON, ENG NEERI NG

[0070]AN@0@EII fromt apppibaxTragnenp gaertidsedingior esigls dge

comp I i P ke LR, QR mep oAttt Rt v

can beprbywsedlBy edi3trutitig gylesl_ermedmgmlme DR offagrastibery of interest. Such

ant i bod ecreti bridoma.cell line is ,publicl .
genes SITPRAERL ok FraTBl bl e deey rest A tehe ain shrteze e
vanab?eol%gioﬁl'%rﬁ RNWMf Bﬁlb@@&-%kd&@mgb@ﬁ@ r RIa-eck &n.01991, Methods A
chineric or humani zed anti bodi es, and used. Chi me

Compamidn Kulviettiode in Bmynmi@lgse% 1P@dvlutqr ohab ipdor 199 M@N@&T}Q@AL
A NTI%O@E%%Q@%’H&% ’n ave en r ep ac € E@RPSAIf/Ig?i "'ﬁo‘ﬂf pages

166- wgegmamﬁng% Uﬂ1ﬁérs1ey<31'€@§)§Blr€h anills Geds a,mwspmym@ﬁnommg
| enentarity-determ ni raﬁ%%%gl ons .. Of thjﬁ
ANTI%&EHESa BII}B%H’}ES DAPPEIGA] gesel)éﬂu Lo kisgdac.)-
? AR08 biylayatitdMes) the CDR
Wherd m ni st Jgty%ﬂgq’ﬂdeﬁ{a%ﬁ file %:Iﬂ%hs y? o?l conster uct |Sr;c Suences
encodiniy ambigerc bmdtngspdmﬁsmamy\he Iobtakwdy\mcwrporatdden‘@rthrp@‘lgor
t al 994, Hybridoma 13:469). [00721 A
huma‘lfﬁ‘?d:r%?’i%Sd‘r‘?ﬁ’r?&éluB‘?‘fia anti body may be humani zed by
transferri t he use %Rs fromthe heavy and |ight
v &P TAnAHAREErd PO se | mmunogl obulin into the
correspondi ng vari abl e, domai ns_ of ,huagn ant.i bod

[0071]r Aechimg i @ 2o kot RecPBEIngRSPTOteR inj VeRphigrgors of
humaﬁ%ﬂﬁldg Bde ?éb(n B9 dH Ane bér@ab‘i@:%%ﬁ)‘h@ df bt & IR A fifise

sequen preservé the stabrlity and antlgen
antlboslpam]fudmgtthe ofmplemehtaritindetehining oegioms=((CDRy) of thre mouse antibody.

i e SPGB e LB L LD TS
admm?é@&@ﬂ Q)lg? %ec@ ClU 2R QAéBRRing 2BinddHcl AAABHESs ABYRA known in

used erapeutic treatnent of subjects. The
the arta(lefg., rIpetu}lg@f alh UR8hi ddidomat iB@es for a target may

al so be increased by selected nodification of the CDR
[0072F Aqchémegs monoclonal antibody may be humanized by transferring the mouse CDRs

from the heavy and light variable chains of the mouse immunoglobulin into the
corresponding variable domains of a human antibody. The mouse framework regions (FR) in
the chimeric monoclonal antibody are also replaced with human FR sequences. To preserve
the stability and antigen specificity of the humanized monoclonal, one or more human FR

residues may be replaced by the mouse counterpart residues. Humanized monoclonal



(WD0029584A1). Techni ques for production of humani zed
nmonocl onal anti bodi es are wel | known in the art.
W@ 3®e/018848). , Jones et al., 1986, Nature, 321:5P21/US2006/027820
Ri echmann et al., Nature, 1988, 332:323; Verhoeyen et
al ., 1988, Science, 239: 1526 Carter et al., 1992,
Proc. Nat'l Acad. Sci. 89: 4285; Sandhu, Crit.
antibodeymapibetueahfor tHedfntid ReatBignt enpjests. Ehe affinity bfbumanized

o sSSP i B8 BFh Sheirto g DR BB rences
(WOOTSSANTRNT Rhh{FREE fo? @}d&.@%@&“ hugeR®ed mdrReldRhIHB odiEObre well
rai sing therapeutically useful antibodies in baboons

knownrinyhbert.f Geade.gf bmes giaatp|1836, Naturesd2d é¥BeRipchmany et alyygyature,

o, SGALY oS S i B i

Acad. BEOWSR, 189:4285] SandburCritaRbv. [Bidieels, 18920 12:437;kempest et al., 1991,

nbi I h I
BiotechRaRGY BPABCURECT Aol HASn gD b0 %ei% ﬁaa”' are known

in the art (e.g., Mancini et al., i
[0073]\Pthep pbedinenisanay g@cemwwnéwmﬁ@nsaﬁ"ew@f)dleé o@sneréofﬁﬁbmques

e .
or i D VB SRS B B s R0 e el
Goldehteg epalr, WO D 11165 (199 ),raal én Bostegn et Sucknt.fluChycendoedi 0 (1990).
anti bodi es are expected to exhibit even fewer side
efimeh sintibadiechi meri c or humani zed anti bodies and to
function in vivo as essentially endogenous human

[0074]3101%&1%@@ f®Sprodutinpefill hﬂnﬁﬁ’@ﬂﬁbdmtﬁlngtdﬂﬁe@domHMOnal approaches

met hods and procedures may utilize human anti bodi
or tranggesdieierithalpyirangfonmed whthi hyoes impoypeglpbylin lsiare known in the art

(e.g., I?gﬁcgﬁlneqtai V5004 t%w%%%z%o%fg?# %&ﬁ]&%&mmg&egw Eomb.

ener at e anti as osa et
Chem. a‘lizgh T208Yphpfesten. B 7-280 Brekike hﬁ(ﬁLd@;t 2008 o€wor Gpizd Phamacol.

O£ T AT M T T S

t6 exh \J%htfe\@er% ééff‘e‘&sﬁﬁar%lﬁﬁ@ﬁ@ oﬁﬁlﬁﬁﬁnzeﬁ%ﬂb@cﬁe§ﬁm€ Function in
Dant as- Bar osa et al 05). The advantage to

vivo as:cmstttrailwtend%dmomahlmm mmbdd@s hvr@nﬁam apitbndimgends, the claimed

idual is th e cir cH
et b P b Bl %n?&%‘%’?%ﬁ&%geglﬁﬁ%‘%e&
[0075h%ﬁ§r}aqs efr} éze Iéﬁ %rhgqua[yﬁp %% olP 1&9 b generate human
antlbo@@g '(é‘ BRhROTur®sa dl al., 0809 DVenet st Ré&CﬂQQGﬂOPﬁ@@?orated herein
Ay library of human Fab anti body fragments rom
by ref@rsn@ds Huswmeantibedipemey be genestted from nogmal huzpgas @ from humans

T e

advanfigé kdesstrongy hiphdnemitibodics fromrd diﬁhased’nhdlvalqahagbat the 01rculat1ng
display. library .(1d.). RNAs _were cqnverted to ¢ ,
antibogy gensiere wymaspg ioviapngniinogies Agaiast GEeRy @H&iﬁtiﬁg gatigens.
rimers agai nst the heavy and |ight_chain

[00761pmmmg1nolmtmg exgaglecafdlis miethadeloey: Dantas- B&@gaa etpl. (RB93)

o e 5 B0 OB B0, G5Bl

patients0 Génetitlyl @ital BaSA meisfobtaimed fage oirdilartglgttdodmufmp&mwtdmmdb.
et al. (@2000 I n; Phage D spl gﬁp Labgrat ory Manua

Reconuhiptidiah vess clopadiGym ey, Band ¥ ghein e@r@dgﬁ@n%fglr%%f&meﬂed
into a bﬁgg%rcﬁgpq{l}y library (Id.). RNAs were converted to cDNAs and used to make Fab

cDNA libraries using specific primers against the heavy and light chain immunoglobulin

sequences (Marks et al., 1991, J. Mol. Biol. 222:581-97, incorporated herein by reference).



Press, Cold Spring Harbor, NY pp. 9.1 to 9. 22,
i ncorporated herein by reference). The final Fab
wo eagoessts were digested with restriction endoPtUsHe€627820
and inserted into the bacteriophage genone to make the
phage display |ibrary. Sucallibraries may be screened
by standard phage di spl ay “nethods, as known in the
Librarpténstrlibigorswhd pexfbraet hscomding kd Anéad-Wadhapfat alt (A090, In: Phage

P CE T TR T N
Press, gﬁ%ﬁ{ﬁiﬁﬁoﬂ Ragep. & BRI 9¥2 TRYorP& atell heteheBly rdferoe). he final

r alternative, transgenic animals that have been

Fab fragsrents weileldjgastediwideresitiction engloptieleasenanbinseindiipodhes

' b 4t ! . : . .
oA AT OO ARSI B
standaflf §Ha@6 displayAnétheds), hskdowiginaheunmpl Thoskillalartisa willstealinel that this

the X Vo .0, G ., 1999, J..
techniq i AP IRER TS A Trioametnp s iking @ Toeieaing hyan
s ' 1 th
B ey S R
o SRR, (M R
produderiv® Byibodies maybe nsed tntgandrate ahGBBs aphmsKesnelivhllyeqy )

. was transformed w,th.gerniine-configured YACs. (yeast
immungeeniei gicah USIER P BRLS FEDHTIARED Bf&fﬂcaﬂné“gn%ﬁwa%’%@ﬂe of
such af‘ls_gﬁellﬁ_blm X&ﬁl\@&ﬁe@%gg{? RRedrO&ial., 1990 WAMGmbN @ ethods 231:11-23,

jority of the variable regi on sequences, al onq%\/j
incorparateisneiy byeefewnaeldion dliganis(Freswgt e In therkendipse® and

. .. variaple reqgion repertaoire b t t .
similal {3 g Bt ar G g i e W Bl BaRIRLA LG funcional
humarl 4HtDoby Bened OWhite 1 rifginter FelmaueSmnAIn¥enstbiaus@aing intact.
i mmuni zed wth a target antigen will produce human

[0078]2’f'ﬁé Regbsu® wWhetridfdiled ivﬂﬂl%é@m[iﬁé—@&ﬁﬁ@redmhdé (yémVartificial
e harvested and/or produced by _standard techni ques
chromgsanees St cersained partipns phthy hyman IgH and kekappadesio Msiiding the

o] QUSRS SPGB L) LS RS B P B e
The huByn beiadiiebied rtgerirkenayin wed tegenbsate reivodp bragiucing B cells,

.. linking or ofher known t hodol ogies. Tr i cal .
which SRayRFIEACHS toawiﬁar'&amaé _Yliﬁ]a%n fbmdue ARG E) fmmanized
with attlcﬂ%ﬁtazﬁﬁi%ﬁh %ilP PERAES Blma MMt dle8 bk mimbh@hmune response, which

phar macoki netic properties of normal human anti bodies
may b¢ Gaoested andipr prodeed)by stndarskie¢hniqiies discessed ehave. Aewarieieof

.t t cl ai med .cponpositi.ons.an h of-
steaing ot oA Rel® Sy FRE SRR SRR forp L E Rl fistrent los
of antibbily.i g6ch lafyarl AkiBEEIR ey dBicoBYled fiadthérasole@ges by chemical cross-
genetically engineered to produce human,  anti bodj ea, ¥:D
igs have been

linking gpgthen bwwe mefodsipetss/ Grnsgayically Produpm] anaEsniihe
oGS O O R b0l o
humao &ntibeidies QGoseast BesliooP R The skiliidartivapatitteerlizp 001 gle Gpared
comp&si%r%la\ﬁﬁ%tﬁggggg%%&jg@w ! Q ugen otLtﬁg &eﬁ&{/f’ogglel@g g}lfste\ggltltor{my utilize

any transgenic animal that has been genetically engineered to produce human antibodies.




cassette of HPV- 16 E6 and E7 genes at an MJ
(multiple of infection) of 10:1. After recovery for
wQZoomo138ie i nfected cells were selected i n A1BCT/LSD06/027820
g/m) for 10 days. (418- resistant cells were cl oned
in 96-well cell culture plates by limting dilution
(0.5 cells/well). Stable infectants were screened for
resi stance to treat nentEXAMBEEShexi m de (CHX), a
pot ent apoptosis-inducing agent. Briefly, healthy
Exampl%|l| s Genéfaition tof AQfeftosks-Résistanée CelliCIYnenby Stable Exipa¢ssibn of
medi um containing 25 g/m of CHX and cell
HPV‘%EEWGF’(F&/ ® exam ned under a mnicroscope. Wile
nore than 50% of parent Sp2/0 cells underwent
Al enbion o (el Keeveps Resiptost to W Xtlseqtveie hours of
i ncubation and becane fragnmented (FIG |A), several
[0079]E8p24) celly wers ftensduged Withas rovirgkvesior sprtaiging the expression

cassettgg)g bto S?gé6ﬁﬁa'@ee%epey%one bg gm{lﬁli) tﬁ'ﬁ‘@@tlchg Olfiég 1. After

recovesin e }ﬂﬂlealﬁfb@feﬂmellmemle@@yl i lqamgel OOQ)nLgmmf)dblf 1dayiss G418-
) oftreatrrent?éFG 1 B) g Qldt ng@
resistag} ealigveas elenehin Wrivell rul pitreR ie5 Dyaniting RigPD et/ wel.

Stableﬁﬁ‘ﬁle‘%ﬁg creeheﬁ'f&q]eﬁs dd o &by @ycl@ﬁetx?rhldte @HX 2 potent

hea svverelncu ated wth or”w thout
apoptastsr—mﬂhcmgl hgemt eBueﬂljd,lhealdly ¢adls (Piailily>9Mro] FHiy®. L(éendaﬁbl W@re

ineubel o Gt o b PR Co SRy By VR P uncer
a micr6Qopa! Wlﬁ@sm@%jthbﬁ:b'()‘y%arﬁk 8HBO ey enhdervedd at ology change

overni ght at 37 C and readi ng was perforne

after tyymte Bireghaimss ofinrdmtion and bewagdiagnrated (Bl T, quefal ,’@6/ E7

vanst AAB G068} | POBM R QS UL A ety
apoptdsizd élr hetHeet daise desi gaitetieastS psp2] ishévoetsnd gpacanmoaghiobogyathange
en th of ime)), Sp-E26 cells tolerated better
uponfﬁl:;}%\ (Hgfo Pte(giqgrem Wth this nethod, a Iarge
nber of clones can be screened and selected fo
[0080} Jmaverd tadiany viswalerpinatipn, the M T g6y vas usepiie 9eqeﬁgfthe changes

in Vl@l?% §81 Pt rlét%%g %ﬂ}fée;g%% I:Ié%ﬂ mggg(li‘s\a/\g @gac.‘tbﬁ Qmﬁﬁ)r Eﬁlﬁlﬁ)ﬁ{\}éHX under

norma$ tlaitlne nonditich foNR-3 hagirdrtyatwas mdéexﬁa)the ﬁrélise r Afien fogther incubation

fortwp RUBohe ey oA P ULE 1y ARG BT VEeH i LGRS REA HIL The

plates W?ﬁﬁﬁbaté@% G%h@zﬁtﬂot aﬁﬂw !ré&d\ﬁgss{le%' PRtBehe RB90 nm using an

zed In a ava Personal Cell "Anal'ysis system
ELISX Qimm/Iaad'fec iMcslho@'nels FIG.r% the Vlﬂﬂ@ceprmntW@tSlgmmaeﬂy reduced

when SRA e E ik ey 6 A e o B ¥ ST Bpnient

conditidhs @&'@ﬁc&ﬁt@ﬁoﬁ&iﬂc}ﬁ}@ and@R@gth df-thnd), Sp-Bdb @alsi tORerated better agamst
apoptosis, Wwhile Sp-E26 renai ned heal thy, show ng

CHX f{reptingnts eV ith t]@ame;hc@p@ pares iembes|of slonpperede serpgned and selected for
apoptosis by CHX can be reveal ed by
furthel, %g]l%s%lé ile) | .

he formati on of intracellul ar

oMngotpeplosiz FoopéryDdISpEE20ment s, a hal | mark of
apoptosis. The cellular DNA was extracted from

[0081?‘3&)%—&%12&&%@@&)5%&1 ISpH BThndRh&EREeMBh2RP2A vk leh sluated by
DNA | adderin
Annexin V staining and gi)NA fragmentation assay. After being incubated in the medium

containing 25 pg/ml of CHX, the cells were harvested and stained with Guava Nexin reagent
(equivalent of Annexin V staining) and analyzed in a Guava Personal Cell Analysis system

(Guava Technologies, Inc.). FIG. 3 shows that while more than 30% of Sp2/0 cells became
P



assay was perforned. In Sp2/0 cells treated with CHX,
extensive DNA fragnentation was detected (FIG 4). In
w@orossts under identical treatnment conditi onBCT/UR®06/027820
genoi nic DNA of Sp- E26 was still intact, show ng no
appear ance of DNA fragnent 2§| on (FIG 4). Presence of
HPV E6 and E7 Genes in Sp-E26 Cells [0083] To confirm
Annexim‘dtpo%va mchef Expmaé so GHX iseatinbnt for @wuht.Sibnindiatige apepsosis,

wie s 3RacpogChloy. o BCH B LI zot g o 1o

reaction, with the extr
100821} P8 indigfioneat AoPRISEF bY RGLY FAmrp BRI DY B Thihe orthalion of
1ntrace%1'i1f’a9 gﬁ géndlcireriﬁorﬁ%ﬁ %g%}\eﬁvsﬁﬁ hElARKDE %{3%695“‘ Tﬁ@@éjlula@ DNA

E7 genes dequenci ng
was exjnted flwm €Hietregtddnd unttdatedrf@r&ﬁ argpS200 @‘é]SIan DNA ladderlng

sy {TEASHSCE! 516 BEORTRI 5% 07 B 008 EABp B RS o

detecte"_d) (FaG94)3lin Rehtedyt, vniier idaical trédthént OhditidHs, lﬁi’eﬁg@bﬁﬁEDNA of Sp-
roved growt h properties over the parent_$Sp2/0 cell

E26 wamstﬂbmte@h sheivingmeappaz AR At AN A figrmentation Rl éol |
density and | onger survival tinme. Exanple 2.

Breseraeio WRH EQgopEd SiegeRosipshdn€e/sCel | O ones by
St abl e Over- Expression of HPV16 E7 CGene [0085] The
[0083]sTo vartfirmethetf EG¢ bl B9 gynes jaget stady presgny in remeneme oESpgefeslls,

ollgongﬂgﬁ)%zéqerggfs %lé&ﬁ)ﬁ& [ﬁg geﬂgsrw%rg%ﬁ@%e%ﬁ@gm%éd in a PCR

reaction/ Wi the %ﬁm%%@@@lﬁo Babie t&hpatg rdsdking-in an about
TAT TCTGAGA ACAGATGEG Q. I D NO_9) and DNA

700 bé@bfu‘eﬁ@gmglt ZhpPER preduci svag @k@é@ agd C%ﬁméd tege Rp and Hd genes
o N i e Y B SRS T Bl B 70 o

B RN £ P RRET Sk o of full 1 engt ﬁ"‘é%”iné’f
(00845 fng BroFiBpropitiss Of R E%B%m?“w Sl TR0 o7 g shatch

bi et%lr FId. % Eb'éth&ﬁéh bREbbeshias KRt MS 2/0 cell in
forea gnl y gbout 700 segéueﬁtiggggf the 7 bp I?’CR

batch wlbmmacm@mah@heranwem@m el density amgblopgarpurviedl &8t de
fragnent fromthe E6 gene. The defective E6 gene

Example S SRR B B e AR AR B T2,

ExpretsﬁbmoﬂBIPVIﬁi ETGeaeaci d resi dues. Considering the major
physi ol ogical activity attributed to E6 is its

[oossgvhé kttoetire ofl hepol Reidtratie HPAB1€EPhes B @enestifi gtatedniant b
6 protein_is probably not fully functiopal because

genomer dlangsip-B6 paganakysed HyifeR u’aﬂng mwglrf‘ﬁéum to be
(ATGﬁEﬁA%%@R&Eg&@&&%@A&% ne al gg%’%ﬂ%@%? fi CI ent to

(TTAT@GE TIATG AGAPA GAIGA T@6 e SEQAINOD 9) arpt DNA telqeergingmtSince the
sequers)ﬁ 3 p? Ir)rtlrlngl? E(? tN szé %70(% Irnatch wf;"cﬂ %heec%tcﬁnognsec%encg %orC%he ﬁj—termmal 8
amino acid residues of E6 and the complementary sequence for the C-terminal 8 codons of
E7, respectively, the amplicon of full-length E6 and E7 is expected to be about 850 bp.
However, amplification of the genomic DNA prepared from Sp-E26 cell with E6-N8" and
E7-C8 resulted a PCR fragment of only about 700 bp. DNA sequencing of the 700 bp PCR
product revealed a deletion of a 182 poly-nucleotide fragment from the E6 gene. The
defective E6 gene likely resulted from splicing and encodes a truncated E6 peptide with N-



HPV-16 E7 is perforned as follows: (i) The DNA
sequence encoding E7 is cloned from Sp-E26 cell by
WOIWPCRS49r oper restriction sites are i ntroduP€dUs206/027820
facilitate the ligation of the gene into a manmalian
expression vector, pRc/CW,(lnvitrogen). Transcription
of the viral gene within the vector, designated as
terminE?c}Rnninb sicidi regiduesd Gonsideriiid/the rrmijmt]_férysiemg @qtivity attributed to

T TR T

fully ﬁ%@nﬂr&mse khe 16Vé)of PP bkbre@idnSin Bperld warsfoasd etbemmbie stable
he expr essi on vector containi ng t he expressi on

thanﬂ@hms@%% of HPV-16 E7 gene. Briefly, 5 g of E7pRc is
l'i nearized by Scal and transfected into the cell by
[0086]eTlmest toopahmte winethQn HRY-1AfH7egene elone ey sufﬁ@fbntzel e ardi- aPOPtOtIC

et WS BISLSEL SRS Sh 8, A TR G130 g g

HPV- mmﬁ%ekﬂ&nﬁédu\@fohlo%“ culture plates by Iimting
diIution (0.5 cells/well). Stable transfectants are

P@&%uér%%ﬁ@&ﬁné BY id @8 B1E Sp-H2% dellSBREPCRYYProper
cycloheX| pot ent apopt osi s-i nduci ng

aigefmictio sijes Heeimhﬁu@ém facilithigithe ligajionobtae sgne into a mammalian

i ncubat ed in di g f;
OB e OGN 208 Hon ) B d i
Ceddttn] d@itatedfas B7pREISs ditedtbdframiaiNiVoproniotefERhahcer saqtiences.

the wells. After further jncubation, for, two BO%S )
t Ree wtqrsa WrONPHISEIE SRR SRAIPRGINLoFigiancs, Filjchds transcribed

c The- pl ates are incubated
ﬁGﬁﬂhQ ﬁggotgﬂa

overni g nd an OD reading is performed at
5610 Slpﬁ?(O wﬂs arp teamsfecleSAvifl the expressilay vecos ICDnt@inmEtéle expression

CSHRa e T et ety LSRR S B e B SR,

PHraRescked iafo tﬁzcélmﬁélfee@ds;ﬁﬂatml I's is evaluated by
Annexin V staining and DNA fragnentation assays.

-t i) Afteeseroveyy fy ddhougs ﬂ@rtra@éﬁeﬁfgd celicarp sglecied i %]é‘g {1000
' taining 25 g/mM of CHX, the cells are
Eg%ggoggag% stained with Guava Nexin reagent
( @q)JG*dt B8-entstaf cdbirmes then \dmkdim9Ggell @ald celhat piata tiylimiding

%@ f r e avweﬁi étaﬁf %lﬁ%gstg\%?t el%g;/aggggrggled for resistance

F’g&é&%@&@{ £RBEkinAde {d@ﬂ%%@%&!&bmw&ﬂg agent.

cel I ul ar is extracted fr freated and
ufw) eatteyl celsAviability P82 Yoh Atesnebatedpn npdien pentainipg 25 pg/ml of

Ehi it e g

| folRRU b3 itRe acmituﬁpd)'it MQTITHye bht@tthc( @EI A ferl faMBer)incubation for two
Nor t her n bl ot %J and | nmunobl ot %5 rotein

| bowE,)the aelisae scslubliz%%}@s plysispufigeemtain §PSgFhsThe
t Bl%{es %;eemcﬁB/a%dv c?\%rﬁlghtaa?ggi €%hd af 0§ feadfng is performed at 590 nm

using an ELISA plate reader. Cell clones showing resistance to CHX treatment are
selected and expanded for further analyses.

(vi) The anti-apoptosis property of E7-transfected cells is evaluated by Annexin V
staining and DNA fragmentation assays. In the Annexin V assay, after being
incubated in the medium containing 25 pg/ml of CHX, the cells are harvested and
stained with Guava Nexin reagent (equivalent of Annexin V staining) and analyzed in

a Guava Personal Cell Analysis system (Guava Technologies, Inc.). In the DNA



and affected by E7 protein are exam ned by

i mmunobl otting anal yses. (viii) The growth properties
wo@boogmelset ed E7-transfectants are eval uat ed i nPOFUER8&027820

and in a 3L-batch bioreactor. The transfectants show

i mproved growth propertiesygi.e. achieving higher

maxi mum cell density and |onger survival tine, over

tﬂrgnpmmmn as@y2the celdular DNAbatemmathd from& ¥ Xrteeated and untreated

to ost C

it el e Rt Rt s Pt
t(bileﬁﬁYt@E@drﬁof e vﬁé’lﬁ)nw%éﬁ% @IﬁEa&ra@sibaSﬁts ﬁ@e\@ﬁm&fd&iﬁouthem
cel ones produci ng

a _humani dZNgign %DD AP

ddotelcopanicerely N@&h@rﬁdolﬁa(mw devight an lot (protein level)
[

i A s BE Bt ¥y BrorbrP DRE ! REIE R Bgoposs processes
amdafieort bl IBYSpTafelredre akammé‘dlbsz énmBAoblatiHe -aﬁﬁ@&,s 1997),
i n.which case, onI e, po ive Ione r e
dilkdgterow epefsl $¢ eaféatﬂ firagte a?%‘«raré ?Véi%ﬂ?@@f*n%ﬁask and
3hd §thatemo%amormrﬁg Hﬁﬁéfé’dtzirﬁfs {RWPRpro el droRth @epdrties, i.e.
concentration of the antibody in condl ti oned term nal
cachtewing higlatir pmaximuiti-cell slshsityaind dongep suryival timemvst theipagent

é&@?ﬂﬁ?{j@ﬁ" o"f“@belsghegg"t@:é PPreg 8 B Bt teeré’gy‘/né%ﬁsupdﬂtzd
Exampls 3 o cHigh- %‘e‘yeéﬁpf%éwe&fh@@”%ég HEE 2507 esult ed

h 0 L2- d |
100871 s ey Se-E645 useqng 2 PRILL0 BFIere paRCIGRIpTaMdha W2 2
human?iegrbﬁﬁ -¢H22 g%@eyﬁﬁg&i ola Ffez(tﬁfg']ﬁtlfeﬁs RethbeNVRBA adidirARdne

. The productivities
diseasest Ambbm@taﬁmemgmneb&%ﬂtﬁ% h\éls peqvmbmﬁnblgatqgléwelsmg Sp2/0 cell

oo bR 005, T L SRS R cone

(a freqaénc@' dfoﬁiout bak1 (D hevsayeltdedantr t@éfns%htbn @ho fesmaximum
duci ng r econbi hant pr ot el ns.

Pdeu%lfVltMPerée@Pfiﬁ]gas(‘%? poncrEiop T ek agg@@rcggéﬁﬂaﬂe ferinal
culturé_l?l}!&ﬁm 1561“ A9k g%@?gﬁ?%%péégygg% e etk lampliBitRion, was 1.4

rginally gen ytransfectlonto
mg/L. pl’mnlsfem@ offspria2a q@ldwmhnﬂmcshmn &ILLApIHIThgeatdroand byassing similar

I d.b
proce et RS 2 TS AT RLAL G0, S0 Aol bR ey B e
200 stan@hBS borodMinz 1SRG r@ﬁé@ﬁn&@of t TROP,.yof 12 taldoni Rgected
weani ng of f serum supplenent in the culture nmedium To

clonesoiysaivaluated ghd fowsndtp lb@ tvme@ ddend 7Q peffngeth smeanof Yeme/L.

R

This eﬂzﬁrﬁpl@tdeﬁlfonﬁfdtwme lad#sbrtayemﬂ usihp BptE26/mer #y phrantt Spd/@eell as a host
ol | ows. {008 1 607-3u-8 cells nuaintained i n HSFM
for thes‘l?dﬁloéﬂ"éﬂ eeelliclones prrdpaing Se@MPIAt AR ¢ t r ansduced
e iy r
Examfled! 2nfpfinlet P XbUR oGl RIpRRkE0 SHibIE RRpression of HPVIS
E6 anMB7 Genés0: 1. After recovery for 24 h, stably
transfected cells were
[0088] 607-3u-8 cells were originally generated from Sp2/0 by transfection to produce a

humanized monoclonal Ab. The clone was developed by gene amplification (with MTX) and
subcloning to enhance the maximum (Ab) productivity up to 150 mg/L, which decreased to
about 100 mg/L following weaning off serum supplement in the culture medium. To obtain

higher antibody productivity under serum-free conditions, E6/E7 genes of HPV-16 were



selected in 418 (400 g/m ) for 10 days.
A18-resistant cells were subcloned in 96-well cell
weeiorors4pl ates by limting dilution (0.5 cel | B¢TEE10D6/027820

A surviving clone, designated as 607E1Cl12, was

obt ai ned for evaluation. Twe subcl ones, designated as

607-3u-8-7G7 and 607-3u-8-2D10, of 607-3u-8 w thout
introdie@A Efto t60a+3sif L anid the effecteof F64LT seAbqiredictiTie wesrevaledted as

t hese three clones were determ ned and there were no
followsi gni fi cant difference (Table 1). [00901 These results

(008918555 ol el ALY SyPRmERr Y ity DO ER S §TR8 KM MTX
were tﬁgﬁuce@ Qe LG s Qgtro?!z‘i‘ra?vgc% c%ﬂfénﬁgg thd léxﬁre@%@cé’é@ét{% of HPV-

grow i n serumfree nedi um and
16 E6 pnd)EiZi @ENGS] at anM@I off ek eA&bmecsvem far 24d1esteb1mtraaelfectAd cells were

eGSR A Bl 3 D B B oven

cell cuﬂ(ﬁtdé%l@ﬂe@B? ligditidO@HdNl(0. SVai1s/ el €A suRigh@ tlese \ﬂem@ﬁméd as
were substantially reduced. In addition

607E1§18dwat oktpingd & eaipatian 7T wiesubelonss.clesigpated a0 BES g7 and
607- 315%%’? 1 ¥PR6E E%@Eﬂoﬂf‘t?@zgq&n&% iV GLR an-Basl% cBtedt) THOBLE of
e productivities o produci ng ¢
these tRraexclomgs ege defbranired/irtdrthere e e sigmificamtalifféoiccdTaBle A7
1271 16 (3)b 74 10 (4) 607-3u-8-2D10 140 4 (3) 35
[0090PThed): reshld Ridgta tﬁﬁ‘lﬁ‘drddul?fh% E6/BB géries int6 QHEdMiddef Gbtyadier the

17 (5) De d f
abﬂﬂy.cgeelrlsrw@@a&q@alﬁ%ﬂ%aﬁécgiﬁﬁa%fﬁ%ﬁﬁ ER T R

d
1 U854 LB ST S o G i
deternB@d. USR 06lly ©2E220ving vdiiaspiuer-Gee @@dmrratThmﬁlaih dntibody

oA SR PO LB S8R Bl o

EG6/E7[v&38 %ﬁbsﬁiﬁ'ﬂdﬂﬂ ERIusHD dR S 8itioRathe Produt@ty dFW07E1C12 was stable after
possessi ng three point nut ati ons (T69E, S70E and

a freezgd ) cr gopessl asion) @ﬁthwamlpﬂabé@ b anti-apoptotic
activity conpared to wild type or single point
mutants (Deng et al., PNAS 101: 153-158, 2004). Thus,
an expression vector for this triple nutant
(desi gnated as Bcl - 2- EEETABAL tonstructed and used to
transfect Sp2/0 cells for increased survival and
producti vi ty, Thaptoduutivitieyofl Ab-praiuemagictones C ones were
i sol ated and evaluated for Bcl-2-EEE expression
| evel , growth and apoptotic propglth&s)® The nucleic
acid sequence for the Bcl-2-EEE 1s depicted as SEQ ID

CloneNO. 3; the corresgangiag am no aci d Serum-free

607-3u-8-7G7 127+ 16 3)° 74+ 10 (4)
607-3u-8-2D10 140 £ 4 (3) 35+ 2(2)
607E1C12 154 (1) 142+ 13 (6)
607E1C12 (Cryo)° 145+ 17(5)

"Determined by protein purification of IgG from terminal culture supernatants.
»The number in parenthesis indicates the sample size.

°Cells had been frozen for cryopreservation.



sequence for the Bcl-2-EEE protein is depicted as SEQ

ID NO. 4. [0092] A 116 bp synthetic DNA dupl ex was
waele®rgmsd based on the codi ng sequence for anMP@DUSMNE027820

resi dues 64-101 of human Bcl -2. The codons for

resi dues 69, 70 and 87 werey7al | changed to those for

glutam c acid (E). The entire sequence was

Examlg 3. -aofdneEatiopyandCharaptesizatiom afia fenetienlly Modified Sp3d) Cell
Line A9t %oﬂstiﬂdﬁ%ﬁ:@ﬁﬁ@{s}g@% M@aﬁp%a%es were nade to sever al

codons to runs and decrease t he

oo Lol SRR PR o T ARt o
and S&JE) leﬁlmtbﬁs a@dﬁamﬁﬂﬁ mprecamutdp@pfoua act@ﬂfi&dfﬁﬁgi’ed-?ca VRl € 6r single
onucl eoti des were

ol |
Pom‘£ laﬁ'i?@féRQ&n%ﬁfoa?d EB’P‘*& CBNAS%vd§8 g?&%é} atley. Byexpresgen vector for this

T
i SEOTEASGIL o RS ST K00 s o
incr eaiedwm@@@@@ﬁmmﬁwmly Sbiotdaciu@. Alohes waerd isolated and

ol REPEE I AT G R0

sequericotfor theBEl-2 ER Bl depichd ¢ SHPID NU18; @fé'co?resﬂg @&ilo acid
construct was digested with Tthl and NgoM riction

sequengcg defihe B@hgﬁ%h@tqﬂhﬁ depiptedas Q‘EQW 4nas gel
isolated and | glat ed with hBcl -2-pucl 9 vector (ATCC

[0092]74d3 4 ppistathetinBN Adiedet was désigned bhdedamdhdgmling seguence for
amino ggﬂq%é:}{l}g s%%c 012&%5@21%2%0? 2[9 6[“6% E?d%l%gﬁeng@u?%@; ?P and 87 were all

changéd’tag]mtfoﬂ\gﬁtaﬁﬁc hE@(EY. r'THe dnBed seduédcEMas Rughdtdiatily GC rich and
EcoRl and ed Wi th pZeoSV2+ vector that was

had eGSR 4 TEBCRIim R ERe s FRESESRIKATgeI0 several odons
break @]ﬁ’l% Qﬁcﬁ@%uns-raﬁﬂ d'egl%HﬁetthQ gy% S%CF y&xﬁt%{ 1S hBcl -

EEE) - pZeoSV2+. [0096 6x106) vvere t hen

o AENS5L o 508 SO AL S P v

sequenSp 2nd omrldp?m théie 3'wﬂdls szlt\‘rﬁz&)pp(lsaf ISEQ: It Nomhéim/ 0he848
2006/ 027 I X_96-we ates that were

oligonyTeAlfiee S NeIat “aEuReT DR B BeerGEH S PP frpion with

Taq Dﬂﬁ%’}%%ﬁ%s e. 9B duplx &&%ﬁﬂhﬁ’&&%s g‘Jiﬁ@'PgR &Ht?:ge 5}?@1 B-EEE PCR

Cell's from 40 wel['s were &xpan
Left ( @MEG%@@G@WCMA@&AQ SER) 16X NOwil 6}y amh Bel-2HBEHE PCR

o N el h T e

are shown in FIG

["“9415’3{‘% (0o et e ﬂ%ﬂ%@@d@%ﬂ PERy Jowige Vmgr he Bl-2-
EEE-pliefili QnStrict bR '&%ée@féh QA thh M ggom R&uR&bn egddgﬁgle%l%e 89nd the

as a pOSI tive control + denonstr at
105 bpdragment wak gelBsdlated EEEhgatecgwah a@BchRipybldl vectot (}%@CCW@SM) that

+ was iR Rl R Berinmr i 2O RE i fente of s

constrlfwmhedintﬁmﬂuatl on and sub-cloning. Limting d| | ution
plating resulted in <20 positive wells per 96-well

[0095] A 8118bp insert fragment was excised from hBcl-2 (EEE)-pucl19 with EcoRI and
ligated with pZeoSV2+ vector that was digested with EcoRI and treated with alkaline
phosphatase. The resulting construct is hBcl-2 (EEE)-pZeoSV2+.

[0096] Sp2/0 cells (5.6x106) were then transfected by electroporation with 60 pg of hBcl-2
(EEE)-pZeoSV2+ following the standard protocol for Sp2/0 cells. The cells were plated into



i ndicating a very high probability (>99% that the
cells in individual wells are in fact cloned.

WO pioviosdsks/, 23 subcl ones fromthe three origi nBCT/ V1006027820
wer e anal yzed by Guava Express using anti-hBcl-2-PE
(FIG 8). The results confhgned that the or|g| nal
wel I's contained m xed cell " clones. Wil i el ded

six 96-eetindstesihbhwetednaibated gathousselpetibn ﬁordlSvh@lurs riiwd days, 800

ose, with th Cl ones 7-12, 7-16, 87-2 and
ng/ml SEZGPGIW?Sé‘dQQ‘gEPn%g@%@r further analysis.

Subsequently, sone initiall W bcl o
[0097]\feells feqraitD stally %?m%edarﬁ&%o‘ﬁ%%ﬁteaﬁ%f @?19@3% Jiggteraplot
with ai-8B812 bRk Ji"?@t %&#‘2 A GBEI 5 Bf‘ﬁ@ 48 @Mo&édﬁ%@dlﬁhﬂ@%@f‘l@x@ls of

was expanded for urt er anal ysis. 99] Two high
Bcl-2-BEBreepsession. SPhaSERult fonese ¢Boungelaard s ovm)n ¥t €. An Sp2/0

sfect ed S
PO TR T T T
2 was ﬁéé’dqls Ripebigike tbi@fol ga] | A es Qenististreell by Denbiechl., aheBt2-EEE

known to express 2 _at presunabl normal cell
migratpeslighdly SW@@@W@WBB@%%&PSVP@G his was furt her

verified by anti-Bcl-2 imunoblot (FIG 10). Bcl-
[0098]viElsree sror@y p@ﬂlfe‘cb wellsH(#2, #95read #87) werehesantipe fuaiher %\@é&ﬁﬁon

and su% gﬂcrrgx?g 1&11](,e 1112["081?%%\%% re%lh%ﬁ iR <9(§ ﬂ)ﬁtlJ/eo\?W %ﬁ Q{(&(ﬂll plate,

1ndlcat@xﬁ'§it yé‘rkli’mgld 1%1 fobasilig(-D9RBy thaﬂtﬂl%bll{ fo-iddivismal wellyr arz in fact cloned.

at recogni zes use, rat a man _Bel -
Initialy; & ﬁ&clqa@s Erem the yhreseprizngl s RS %&@5@3&5 Q/Eefpfess using

ant1-h1§<9ad—FE Aﬁ‘@ rf% W § ESHHQ&HF‘%&E@ 'tlf&t Jclf%@ﬁ‘fgﬁgll (Vleﬁpémﬁﬁhécﬁﬁlxed cell

g exposure tine there is any
clonesBaVel2# yivided obuhes witBpRé ﬁrangb$t§1gnal andsw %11 #20 hashthoserwiigh the

oS M ek Bl R s
Subseé}%ﬂﬂ?rs%%éc iBtiafly SR weP FREin S Sl (138 Sy e MimBpiy EndlPiedSnd one

Sp- EEE Subcl ones d| spl ayed a cl ear advant age
clone, 87€X9, spay sigesl that wip 8% hlaheééha(nmmthew@@e aﬁ‘éws?%@@sled for
S press the highest |evels of Bcl-2-EEE. As 7-12
ﬁlﬂhelaénél?y/s%l% are fromthe same WD 2007/ 015848

oo 3R SBERSGERFA20 e P IR ATV BV o

untran@fébtéﬁ%)az/d R@j1 andl Disgliycells ()IIG18Y.€Thd $pmmwo@a RRpricsHet Bladut 20-
cl one. The best two SP- EEE subcl ones 7-16 and 87-29

fold higherether Reji pad Deudiiqells, vévieh argbioBnknavio BrpreseBelr o plggesumably
norma‘f\@élﬁe%l@t ﬁZ/’OQeH?Qf%l% &ggtwah gﬂ@%ﬁﬁs @fgﬁ@r %ﬁed#f’aﬂﬁ-lﬂ:%Z

weani n sity an ‘
1mmuNcb‘tt’ldw (FiG.y1 0)e Bel-frovis ot éadectédwith dchseran BcB2-sperifje amtibiody an

h density and h d nor an 4 s ncr eas
Sp2/0 Sey A LA P 37 @Oﬁeﬁ eflg a(ﬂg g %?ffSUIF B Xagy film.
Immuﬁ@d’lHtrﬁnagjsls Wit S ard-BW-3 M/@pﬁy& Sait40%6-08i0tddR.) @em sdcb¥nizes

achieved in 10% serum and t Bcl - 2-EEE transfectants
mouse; gat and Quman &cl- @@ndxn&k&ieteaﬁmafrﬁ@lg?efrmemtrsﬁ%@efk $02) calls) even

i SR SRR b SIS FA Ko BRI R B g

Bcl-2 ehressed @ 892/0 @elds, itviDaff @ﬂedelhh&hﬁmoﬁwﬂhsm 2 yrderd 6 maghlitudeé tess

each serum concentration 87-29 cells
than the Bcl-2-EEE in clone 87-29.

[0100] Growth curves were compared for five Sp-EEE subclones and Sp2/0 cells. Three Sp-
EEE subclones displayed a clear advantage over Sp2/0 cells. These three (7-12, 7-16 and 87-
29) also express the highest levels of Bcl-2-EEE. As 7-12 and 7-16 are from the same



survived 4-6 days |onger than Sp2/0 cells. [0102] The
nmet hotrexate (MIX) sensitivity was determ ned for
W@7002018H G 14). The data suggests that a m PCTUS0MI7820
concentration of 0.04 gMis sufficient for initial
sel ection of MIX-resistantgclones. Therefore, the
sane selection and anplification protocols used for
originabp2{1Gnd éhVvenaaly ibemtiearoyertdesiBeh2tERE Brelgaad geiwth curves), they

ity GBS B VEULEPY} SRR Syl 4B 729

were uBS fof AHRleE bV Amatipdt ant m ssing the flexible | oop domain
(FLD) has an enhanced ability to inhibit apoptotosis

( | B 1 | i 0 0 00 0 th t
oI55, 84yl 0, B SISO 70 o oy
weanink) ald celDssBY 7hd vibiliey wetsemenifored. t Invid$o srewmrSt3%grew to a high

L th mutatjon of 1 to 3.5/ T.residues, |
censitggii o O P Py dng st RV RIS BT bicef g
1% serdird Al bigasretito aphiancem % bsthaehsigieRicotd & 1% kértn and the Bel-
(Deng et al. 2004, PNAS, 101, 153- 158%. The triple
2-EEEma%@§a(1ts@9é,a sEilvE survdvabadrantase @y PHRRP/Y IGmAd) When transferred
aveco S50 Pl YR S SOV BB s AV RT.25 ct
grew tb @ twbd-dbldyhi gheadedsttyt(FIEp2/30. beddch sel[uﬁﬂmpemt’altion B83-29 cells

. aforementioned e rinents denonstrate that expression
Smlvﬁig‘éé{g’%{oﬁgﬁ fg?‘ééﬁ@@éﬁ%opt osis rates in Sp2/0 cells.
This effect was | argely dose dependent, ] t.clopes
(01021 Tt geTt T S8 ST SVEr Soamien e ¥ syt i THe data
suggesitsgﬁgﬁﬁﬁfjrg&m)(écﬁ%%?atgﬂw_O.klﬂﬁIM(ii Qfeientbr Btial 9E18¥Fon of

r ce ensity ‘and survives an
MTX-sditant cloats. ALHerefones the sapa sedetionand mmplifisftéan rydtogplsuged for

cells. . [010 he Bcl -2- lL.evel in clone (87-29) is
Sp2/0 8% rcﬁﬂib%rﬁfrﬁﬂibeérd‘flﬂbﬁﬁasﬁfpg%?d Shan normal levels in

Daudi , or Raji .ce]ls. No Bcl-2 expression was detected
101031 Rl hircpra P iy APOPLOF PioTein AL P B ISP P e, el

A ' i i FED} B a0 dnfianced
s Sogt B 40 8 BEU AL A0

abilitydo itibiti epoptatpsie dfigessi eirrl.o R0, Bioteghneldrylangd Biggngipeering, 73,

21128 el FOSEEN RO BR  ORREHS B s GRlpeeld s
mutativBof 2MPB ISIT ediduds thbe FLD ¢f1BIWDYo glitemBedcid) whistehimics
increased significantly, Utimate

| h i fi
phospharylpy, SERICRTIHEn s B te i NG aEd et 2004 PNAS,
101, 12%-19@2 ﬁlﬁ‘}fkgle(rﬁ%n 6§ﬁ%7%§;§é@ﬁgg¥@vi&d‘}tﬁ§ﬁmsﬁé?ﬁ{iﬁcant

particular’ su superi or
survivplr entiencdeimeint. yHeregda girmlat Beh? tpyde tivgant cdistrucB@cl-2-HEE), was used
| evel .in 8@-29 IS approximately two-fold higher than
to stably, ransfect SP0 8llf-- 2 in the anplified 664.B4. 1Cl. 87-29

cells have a growh rate that is c arabl e taq._t hat
[0104]s3 4 the afopgmentigpef eXpsriBIHE morﬂyraé%ﬁgf) FERLesSIOn, &ﬁﬂﬁzﬁéﬁ

35 R 0T e ot bt o

with highen exgiressidnievdi6#uEvived ngssthay thepe withdower lbvdls. nBhe biiskclone,
87-29,%5{&% Itcg.% E?-%ﬁ%hels %;20%11 %@ﬁ&% a(r:lld Qsﬂl%’ive\émaln% diRioRa |4Q§ 8ayasncompared
to untransfected Sp2/0 cells.

[0105] The Bcl-2-EEE level in clone (87-29) is approximately 20-fold higher than normal
levels in Daudi or Raji cells. No Bcl-2 expression was detected in untransfected Sp2/0 cells.

As described in Example 6, hMN-14-expressing Sp2/0 cells were transfected with a similar



survival over the parental Sp2/0 cells, is superior to
the Sp-E26 clone, which only survives one additional
wa@l2007/0fB19D6] The Sp-EEE cell |ine as representBdI/bg20061€27820
87-29 clone is useful as an apoptosis- resistant host
for expressing a reconbi nagp protein upon transfection
wWith a suitable vector containing the gene for that
construct éamdxpreasion pf wilditype Bal-20mmderclémerwith pxceptional giavehpeopsaties

and enfgieod padugOBRYALRO PSR Syt clarer EEEPE AR b Med Mftner
with I\/PF‘S@ | thé B‘éﬁfQ i|3]s3N6esbed sipdi fR% AN JEHingdiely ihe ambhﬁb@ (3 ;,LM MTX)
unl’i kel'y that the stably transfected Bcl -

cell lingjwas spl-clansd apd, therPgd@d@‘seé gtieng clong oo &4 1%) deo “fold higher
e i T e

Bcl-2-BEENevelff 8%29 ﬁsf@pﬁdmmawlyl twoeﬁ‘olcb]mgﬂerdhalgthe leveksf Belel in the
i ncreasin ressi on of Bcl - r@‘%mt

amplifigd SoArA- Ealb oS a0 erllsIiae ARVt Talg Ahasis %ﬁgﬁlﬂ’af%qﬁ@ g0
cells aﬁ@é @Q&Bﬁg%ﬁn tt@ gf@w} fhr b%P8aBabnA daf @hd &%H‘Q maximal density

catl oning, the Bcl-2 |evel
that is |1 ﬁ@()éfahlgﬂersthmeSpZ/Of 2\ snmdmprop&ﬂy wag fpid for thedde/7 egpressing Sp-

E26 eﬁ]alg{“ f"l&ﬁj%@ﬁ ]IE];:# g)%}?r% ngr@-%é S 1<éEhEPro%%%Q fn Qﬁcﬁﬁ?&:\%—é days

survivalRRkePthePatchtal MPROURIIS, i§ SOl iEEEe 817-F28 ciole) Whmh phlykuevives
to grow for one additional day, reach a nmaxi nmal

one addiiespkdayt hat is 15 - 20% greater and di splay an

additional 4 - 6 days survival rr]gar ed to Sp2/0.
[0106]FTire $-EEEt del lsp/aEB@r@@nﬂed by rilee %%9 elons iscusetb py amppaptosis-

reswtaeptmsg i1 &grﬁfﬁlrigr %recp n‘g)r ov%é}%é{e? u O%Z%&Irgfegg%rg Wﬁﬁ%/ég. table vector

contanﬁblg Vhe/gdneifor thhtrecomisingnt Badtein. Gubider éor thiy c&l hhé  be useful it
pression of a Human Bel -2 Gene Genera

mmust rpgihisg 15 B BEE GBSO CRLHE N SRR BRI trdhsfection and
amphf?c%é)ﬁ‘@g(? ﬁl@ﬁ%@zﬁgﬁied 21984 uﬁllge%l' thafthe R RAPand R3teWast]-2-

ori gl na enerated fromS transfection to
EEE gpnmmbbe loat duringrsubseduens mxau$fo¢tmn ealdttherefﬁm e S(l@vaé properties

bl.i shed |
BT TR s A
of pro@tmiri’% élohébew& ﬁiclreaﬁllng @ﬁﬁ)&@éﬁ@@ﬁ%dﬂ@oteﬁ&Hﬂﬂdé&& cihiy wavathe case

describ lies et al.,

with tlmﬂﬂﬂNl‘hé@”eBﬂﬁﬁhl h@e, attrieh waneansieeiad vith wild tmﬁo%@q?u dipllowing

ampliffEHiBfi bh@ SO APk Bep 2140 DirYealBE DOLLEKR £0d LAALIE BIsL

improwehgdgfibantiyt he pdHL2 vector provi des expressi on of
both 1gG heavy and |ight chain genes that are

[0107] TREALMGRMEEY clab (#37-2Bthaby gtovath raetiadt ioddnipmrbieto the parental
pronpters and | gH enhancers. A di agram

f the, ..
Sp2/0 G- Hlsewaver, (e YBEEE S @W@uﬁwrﬁmpﬂﬁ@ iRy fosens padifigpal day, reach
a maxfi m‘@ §i§ﬂh§ﬁ9ll'§n%°/oér L{dea de&g 5@1&1&1&‘@— &d Wival
e 72 Sequence defrne enhancer sequénce;
compatrétiatop&pﬂﬂi@t Emrtl&ae,qhe Sp@EEmeﬂldmomﬂ&ohmdembl&gﬁ)ﬁe 29Z@noto serum

WN14pdHL2
deprlvatlo (Pmpared to Sp2/0 cells.

Example 6. Improvement of Ab-Producing Cell Survival in Stationary Batch Culture
by Stable Expression of a Human Bcl-2 Gene
Generation of a Bcl-2-Transfected Cell Clone



[0109] Sp2/0 cells can be generally transfected by
el ectroporation with linearized pdHL2 vectors such as
w0 b@7loM18ipdHL2 vector used in this instance. Bel/E81006027820
can be initiated 48 hours after transfection by
i ncubating cells with nedi containing 0.05 to 0.1 M
MIX. Anplification of insérted antibody sequences is
[0108]ak kile viede 5§5.2B9 twep \erigmally geremated from\pR/0 b;a treesfeatignito produce

RNTRERN MEE NS TR IERL R p—

hMNl@;Sdem Qi&hsnfgwio {1, 20 BRI 6 QY el th'etcléll (:Bﬂwsass oBot rrﬁe
anti body was increased to about 100 To inpra

deLQC‘eﬁctorgYQS\/ﬁrBi deserphed by <eillies g5alp Bod bad pr amehﬁahle awglrl@ éh%@ene

that al]towg SHﬁsnﬁHg}%g}lgz‘ztlo%éa%g%g@)h%]@aty %Ck; %thxr{ré%]atg‘%&}tf_ﬁgﬂgg @ﬁglleg] Gt al,J.

ImmuntdsMethods e25:1910(ropB). Pleasaily tﬁmpdiﬁib% eebtérrpmvﬂ&'mqusmn of
cat al og #79804) . usi ng ECORI, _si t(fﬁ%ﬂand ferted into

both Iggheayy s ekl shain gsusF Bk prgrindraendsntly 2e4 bV ¥Png t he
metallG@{Bnine 1&5%1'6{6% AR BN Hcerso! A1G5 tgg&al?ﬁf the WERAN B4RIPIS. \GRRR is

I's part” o e vecCtor, transfec cells were placed
showniinFoG i S EDA QI hshmgvszth‘t)s:aqnem@mg" |th@VdCt<mh$E© IBO¥O. 2 shows

S d.f
the 72 B e AR T A GG PRCA: AP BPSHC NGRS ogresponds to

nt290809 TSt hMROEpdHIY, plating into 96-wel|l plates at a
density of 0.5 cell/100 uL/well. The nedia w thout

[0109]Z§19270 Bellad b@%%ﬂerhl'l‘ﬁr%fféc@éd 3{ Qddpofibaaildmeatized pdHL2

ones In well's was confirnmed by visual observation
Vectorau ﬂd:éaras dhe hVidY14pddb2 veater ussd i this inblancge | Selectipr Rarobe ipitiated 48

ter ells
hours G448 3Bl b sRERIY byl 0 sl Bl v
Amplifiaftehand finseeleé ahtitsbdy Qeqiantdsie bchisteddiyesstephvise memasenin MTX
characteristics of these clones were eval uated by
concerfggtiop upde P Kbunti ng and viability measurements with

Vi aCount reagent and CGuava PCA. Fromthe 14 cl ones
[0110]e%@ danewas snbjertedeip|geps amplifiqatipry/ithid TXjigyreagedstepwise to 0.3

un, abhisR phlsE IS B el SR S St STRREU WP increased to about

100 mgharbsimpross celbgrohtlgh®perties, 660 2B dellﬁs/e&rtdamfeotedwgﬁda plasmid

ST O T .
was e{b@s@%out gh@ %fa Tng%l %@d fAORENTER @Bhl Shabg 9@§O4§jﬁﬁﬁg E¥oRI

surV|ved 4 days longer in
sites afid frisextécdint MQ&of Iﬁanmzlhan e)emcbsm wc@opgmﬁ]\é(ﬁr& usipg the same

the P.. ub max
restricf PRAEEY YOSABAE AT e RIS/ 14 pgefeled cells were
placed intd AkdiGmh @nehiklhez&icih AnERk YT 56300 higtal i Sﬁbleﬁ@d)neg were
ression in 665. 2B9#4 [0112] To confirmthat th

select¢ piovieeslid pAIRING 9P ang/mé seasin g uDEoRad Rgpedip @fé@PWe%TOClﬂ by
140 I r
s EDSHIAMIAEEL, Ay B8 s a4 ERAL WBmb ek socn
was udedph@ssftereagent and Guava PCA instrunent. Briefly,
4x10. sup.5 cells placed in 1.5

[0111] Formation of clones in wells was confirmed by visual observation under a

microscope. Cells from the wells with only 1 cluster of cells were expanded. Each 96-well
plate produced around 30 clones, from which 14 clones were randomly selected for further
studies. The growth characteristics of these clones were evaluated by daily cell counting and
viability measurements with ViaCount reagent and Guava PCA. From the 14 clones

evaluated in 24-well plates (FIGS. 18, 19), one Bcl-2-transfected clone showing improved



m spin-tubes were centrifuged for 5 m nutes at 1500
rpm washed three tinmes with | xPBS. Supernatants were
W@ 200201888 aspirated. Fixation solution (10x, BOI/L$2006/027820
from Santa Cruz Biotechnology (SCB), Inc. (cat. #
sc-3622) was added to cell ;,pellets for 15 mn and
i ncubated on ice. Fixation solution was renoved with
growthdohbracterRBRGs @iightr €211 demaities tidmerolasiged pélhgpreival)l s idepgiied and

el ST bbb 8 e B
grew th Qi e gelagesn%rz}a (”'taﬁbd't MCURAL) a8 s@Rived & to Glalys lompE€int e asks

spun an wo tinmes with 0.5 nL FCM wash buffer
(FIGS(XcR1) and asra gensegreaye ofhatigr grosith, the Pisel.magof clone #4 was

I e T

purificBGén.2 nmouse nonocl onal anti body conjugated to PE
(obtained from SCB). Incubation was perfornmed at room
tenperature in dark for one hour. Two washes with 0.5

C f foll owed. The final cell pellet
e B b

was re 0.4 nL FCM wash buffer and the

[0112], b ESnRRAhYERE irﬁ ot ?%%F@SPSOI}{F%%S K?Bﬁf%]?ﬂh WO resulted from

uor escence I n eac one were
transfectiopaf Bdl-2,dnitawetlnlat lesélaifmiumgn mcl-B pratrinspasanéasuged by using

i.sotype nouse | gd jugated with PE _ The _results ..
Guavadias Foagam A e Po A NFYRFR! A @HQ;S@B@.CE@@H%CCC‘ 1>
ml spiﬁﬁtﬁ%@ W§céhltlli1fu%|&|?folr!5%ﬁht§§fat 1900 1ps, RaSHicdithres @itita v th LPBS.

e parental cell line. A zeocin-resistant clone (#13)
Superttateatts whiewerkfally sipiratedr Fipation kolptiarf (10s, euk heopHagtgrCruz

. 65. 2B negat,i f cl -2 i ni i i
miotecRpBPRSE 157k, Y0t 80Pl Bt e Bt 14 i
incubatdldONE BN atioh sElHOWM Was MR o0 FiBUS848 PBS at 4° C., each time

PCT/ US2006/ 027820 33 TABLE 2 Intracellul ar | evel of

spinningas gesgdbek ni ned b X Guava. Fx: press. It Cell ("ONO
Nfe r FI (ATJJ 665, 2B9 84 42  665. 2B9#4 97 110 ,
[01131P omeghibizaitonbuffoxihs sgoct 1200 QICBsaly # 5o-3623)awas adged dropwise

.. ' Deteerm, hed.hefor : t
wite yGFLE NP PR o el ARy Syt wesh
times WRALS PE-FEMhesdhrrotfee(SEEtant sdded4) PEinat csii pailetitvesiresuspended
Wth Guava Expres anal_)ési S | f was found

in 100(leo T it DR Hejprd i diel-2dntiachilngt proin évgtbhﬂgﬁn@f anti-
Bcl-2 a S%gllngé%él%ag %ﬁt’iﬁfd‘? ohRked W P18 (Alafn8IRbinf SGBY. i18BuRAtion was
performed at room temperature in dark for one hour. Two washes with 0.5 mL of FCM wash
buffer followed. The final cell pellet was resuspended with 0.4 mL FCM wash buffer and the
cells analyzed on Guava PC. Mean values of the fluorescence intensity (MFI) for each clone
were compared to control staining with non-specific, isotype mouse IgGI conjugated with PE.
The results summarized in Table 2 confirm that clone 665.2B9#4 expresses a higher level of
Bcl-2 protein compared to the parental cell line. A zeocin-resistant clone (#13) that showed a
similar growth profile as the parent 665.2B9 was negative for Bcl-2 staining, confirming that

Bcl-2 expression is necessary for the improvement of growth.



suggesting co-anplification of Bcl-2 with the dhfr

gene. To conpare intracellular Bcl-2 1levels of
wapgiiofisesl cel |l s, Western blotting anal ysis waBCT/US2006/027820

performed on cell |ysates of clone 665.2B9%#4 (Bcl-

positive) and clone #13 (Bgk-2 negative) using an

anti-human Bcl-2 anti body Densitonetric eval uation

showed that Bcl-2 si gnal gne 665. 2B9#4 growi ng in.
1.0 MMTX|52xstronq "‘thecellsmOQMMTX
A lysate of done #1 ) t he .resence of

Bcl -2 pr otirEEsiiyrgevebe oy Bl et JERS

Ab- Producti on of CI one 665 289#4 Under Batch Cul ture
Condi ti on [0115] By noni toriYigPthfiitrients consunptl on
in the ceCtll cul tures near the {¥erni nal MsHaBEAUt  was
f ound™TTar—grucose anad L-grutam ne are tne 1175t
conponent &%8%e consumed. Ex feri ments wefe carried
out to def@&3Mft whet her suppl Thentation d\mthese
liniting ChoetBents woul d inprdve the final*antibody
yi el ds. Thon-tnpplis abodul tures were initiatéd: spiked
fed bat chsisimigre these linmting corrponents wer e

S UP P w@iaiain@ et @ Rl @pfarsan @A AP @]

unf edDbiainghzd-hefhib tissmutordoend bzablnppelle wentuadd on. Test ed
Ver e Bed 21 cellO S hibddMeitCiOnay A6 kB0 #61sg g angboidp BFedi um
cont ahpiAed0. 6 and 1 M of MIX and the Bcl- 2-negative
clone #13 growing in 0.3 MMX. FIGS. 23 and 24 show

the profiles of cell wviability and cell density in
[0114]bW1ﬂ1 @ﬁ’a{vtalﬁ)@résy RSy Was tf(ﬂﬁ])ﬂ th@ e RtnkRiesbNBhorsiceftSstaining
Protein vyields, expressed mg/ L, are shown in Tab

| e
corresgondiirgtorRe lﬁsels)aretrmrg \@bﬂpMﬂﬁemphﬁﬁﬁj@@ﬂf clong665.2B9%#4,

s B A BB PN P, 0SS
levels Bﬁaihpﬁﬁ&ﬁ&’ll@m&@m lﬁéttiﬁéahﬁyﬁs wagipédfierehed onreetl Ul}&dates of clone

er tech cuh-tare conditions Unffd,batch", %G
665284 @sl- 8nvosmw[ qnd\one(pRYBelgnegetyelokingap an@r 1-2

antlbo&%eD%f?fs(}t P%n c e\é%éoflr sBovefat 1?8@ s1§a‘17 BeabRL 865, Zé%a‘l diBwing in

tcr ed rotein A c | Gati 0&
1.0 pMOIMEX jig Zpe strbngamhqnuhe teéllsan OicotMaVITERx aﬁqwsete ®f Clone #13 did not

reveal'ﬁﬂeﬁér%%%%% Bﬁﬁc%aoiﬂaﬁ@ﬁ??b} ot in [0116] A cell I ong
82. 2C4AA
Example e  BBPY ORI ToPRAsion o CIpep et PREIEner B e

Condftfon@n 19G (anti-CEA) and two scFv (anti-DTPA) (Leung

[0115] By monitoring nutrients consumption in the cell cultures near the terminal phase, it
was found that glucose and L-glutamine are the first components to be consumed.
Experiments were carried out to determine whether supplementation of these limiting
nutrients would improve the ﬁnal antibody yields. Two types of cultures were initiated:
spiked fed batch--where these limiting components were supplemented upon their
consumption; and unfed batch--without nutrients supplementation. Tested were Bcl-2-
positive clone 665.2B9#4 growing in medium containing 0.6 and 1 pM of MTX and the Bcl-
2-negative clone #13 growing in 0.3 pM MTX. FIGS. 23 and 24 show the profiles of cell
viability and cell density in both culture types until they reached terminal stage. Protein
yields, expressed as mg/L, are shown in Table 3. The results of this experiment suggest that

nutrient spiking improves total yield of produced antibody about 2-fold for all cultures.



et al., J. Nuc. Med. 41: 270P, 2000; Hayes et al.,

Proc. Am Asso. Cancer. Res. 43: 969, 2002), each of
wakdock13sgs coval ently |inked to the Cterm nus PET/UR®06/027820

| gG heavy chain. The clone was subjected to gene

anplification and had a figal productivity of about 20

nmy/L. To inprove the growth property and eventually

the Ab productivity, Ad3; BC4A cells were transfected
with a plasnid expression vectaor contaili-ng-t-he hunman

Bcl - 2 J bed Exanpl
oC! 2 9SG k&&ﬁc{u%&’eﬁ aldien cﬂh@u&?ﬁl&%{e dieuml n Exanpl e

containing 750 g/ m Hm af ti,&eg Rh egcmeeks.
0117 si st ells were t ed with 25
[g/ o Lféw}‘f%&ﬁq hnal{g-‘tgllfgn elin ng]lj,_,e“:n%@(tll

apopt osissasemgist i ve cakls. Treated celgbs were washed
tw ce vt bpdesh cul tyee mediumto reeove CHX and

resuspeanged oy fresh quq)wt h madl um A(fsﬁer recovering
f or.24..1h Lhe.ai.a ; 36- wel |

CebberGilnky hEF bRl e& Y p'(dliﬁﬂﬂﬁdnng di | ution (0.5
celhjg.k%\g@m}aw plfiRiness emerged in the wells in tw weeks

and were screened for Ab production, resistance to

[ I f i f
xS, RUELRIPERL et (Bl R o ESvet o
ReconfBigami@dtéin al | aspects are selected and further

characterized. The best perforner is expected to be

[0116]"RIcEll CRBYIBR2 ROBA viHsOMgthllydasratet m’sswo Biy tiansfection to
resist to aging-culture-_ conditi on duced. a

producercbispegificalningthe formas an leCABI I EAY wadli éngégﬁ)é/g} (Leung

1, DAL PSRN PAGLONLG A1 70 S0 A4 Cogll s

2002), Ieabh offwhich mcmzfaleaﬂy lifkd@tnahé GtternSpuEehé tgG heavyrohhigr The

vement of Grovvt opertie 18
clone 3] TUDIGGIRE 1 G FBH GEFR B ot EE%PG"‘@%?EY‘ SR efimgL. To
1mpro§é3t‘BE %M%tﬁ%réﬂ?:@ty%ﬁ%ﬂent@mytﬁe RBpredravitisied Q@WA betld wee
| ectroporation. The transfectants are

transf@tﬂde’elﬂed plaammb@ipm«rssl@omegtphcm@alamg thy mmat Bdehgsns byf t er
electr(m()fﬁlog gs gﬁﬁab%#) nﬁ%@nﬁﬁg 8' 'Thé %ﬁﬁ&%&%? &/g}el s%le@feﬂ ih hRahed

contaifiAg (750 Pl AnisEFbtin\uftef Birdesweckseat ed cel I S are washed
twce wwth fresh culture mediumto renove CHX and

[0117F ZW%M‘[ télls wés freate@wWith 258h/mirof GHIXEfor 6 @o0Mas eliglinate
for 24 h, the viable cells are cloned into %u

wel
apOPtheq-sens:luw oells. ﬂrmt@iscqél,ﬁ Wereeshed taiqeutifiolies re medium to
remove %&& W8 Lo el e%ﬂfeﬁsfresﬁg fx n'uQquIHe A%*ﬁ%ﬁ{é‘%ggéﬂr yeak§e viable

are scr ance
cells vegpe ploasd fito 96Sveliadell cakurg rpdmbsfbyp]nmftlrigeﬁlutia'm % celsomely. Clones

perform etter th e parent
emersincie e 1 1o WERBCY TP L CEIEE Reig < N eg P ance to CHX-

r I, StofiRQ" TAbEREI 0@ PeAbithdtbetidP ¥ the parent
mducEG Eg&)ts{% 552‘% laS%%‘gﬁ?s expect ed t% bgkrmre roebust Whenp

482.2Q4 A Al aapedsraresse&m@l andcfndhetrucbnraaucruzerde sThethepft perirmer is

o S ) PR SRR L P i
conditi§i fn8hcddepbptesis) ankdHavé & Gine ﬂl@ﬂf&ﬂt@lﬁ AlbgjrHdyREiO (dal 180% or

better) comparing to the parent 482.2C4A cell.




Exanpl e 10. Inproved Producti on of Reconbi nant
Proteins with the Sp-EEE Cell Line [0120] There are
wo m7pssis t hat can be taken when devel opi ng aPCEUE2006/027820
line with enhanced survival for production of
reconbi nant proteins. One t hod, which has been
acconplished quite successfully, as described in
ExamptedTP! ntoductioflof Bel-2iGeHetnto S EL6 €61t # Fusfhed Impksventint of
roducing cell line with a pro-survival gene, such as
Cell(%ewﬂszm@@ér this method requires additional
transfection, sel ection and cl oning steps, thereby
[0118] SprE2henilneye tiansfeetpd withmeplasmid sKprgsrion VoSt COBIGIIRE fa@ human
| E
Bol-2-EERakonboll AEGoRS (R BRRS, By UL, e b Bt e
selecte’ll iR @Redduri GoRamigy 5S(Paignik b LY socireeftertiared evedet er m ned for
each clone, including growth/survival, Bcl-
[01 19]ezwo¢1§-§és£s&dt EMRB ar@ieatd Q& OB thYof CFHKSfor () nbuas g0 elffitlate
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ap0ptq§@ssﬁnw|t1§e eelkst Tépasefb@ellmarwv@sb@d hwigh &gth fresh &Hlﬁ%llelf%dﬂ‘}m to
A d
removg, er na Pe\%é%? f%sh%%vyl;n\égéedé efk\eﬁe? ?ecX§érﬁ%' (9?4 h, the viable
cells apaglenddintac®d-tvell Icele cuiliird pBitgzryi lﬂn1t1gg diltrthorafics ealllsmaﬂz).l Clones

AN T
as welP Ef {o%gsl]ThQQéTH@ﬁ@s%eH%ﬁ%ﬁ& {68 the pafeh‘é‘SﬁlEZgEa'ﬁ well as

S cotlnueto grow or one additi onal ay, reach
Sp-EEE, il asplectd are&leleptedhad frghet Ehm%m@h dihe bestpesfarméncentaining

V- B B 583 AR S PR AR s s

condittnOMded&bnty @gm ultifecddRbitionSnavien aﬁ@ﬁl&ﬁﬂﬂﬂﬁ theyparent Sp-E26
t ransf ect ed genes for the production of

and Sp/EEEm@llthref@m tlters ﬁévett@al@ﬁt el fpyecomhinapiaugter plgAetios.
and fusion proteins, growth factors, such as G CSF,

Exam@id 10 SImpReedREsduniigrof Recombinent Proteins with the Sp-EEE Cell

Line interleukin famly nenber (IL-1-1L-31), or interferon
fam |y menbers (such as al pha, beta or gamma

01201 heikats S5y i Bt bp dish Ve BEpAE 8 poll PP FAE Snignced
surviviefok pﬁﬂu@ﬁ&?éﬁregﬁﬁlﬁhhﬁ%t@ﬁw Bhe mdMod2 Ivhh NS bY¥&Cd@bmplished

such”as pdHL2, containing one or nore expression

quite prgsesefullysastdsscrihed do Fsimaleto, priolves sieble, ravsieptionsofzm ligaly
produ%ég ﬁ%’l? gné glltilr apr}é fs eca? %o _l_r act%ea!slBScl ?y I-fotx%@g? %nae’rc]l%og requires

pO he trané
additieia® tiahsfb@dni Rl&ﬁoﬂﬁh&l c]l@hﬁig@ﬁepa,rtﬁelebp heagtheaing tlam@dllyln&d
for proteln producti on abI| hed techni gques such

development progessybygyt Agast tavo mf—"il s ParsIbBl BHES T b Sttggpning for
the "bEé%" blBﬁé %axﬁihggln‘%eﬂ‘éﬁ rktlﬁc%t II%%JG?Bf %&nbﬂ%rstr{é%d ¢'hd 8t&mined for

over severa hs to a genetic copy
each cﬂmwbmclud&ggmmlb{mr&ylal BcEEExpx:ﬁm@sbvdgmd prastuievigy. oliusponly a

ot 330 GTEA et Sob L ST SO SHE Y B L85 e

produ&N1t321n5‘yeH&tHa‘(/€ s@éﬁb@s&@ivhﬁandtxﬁé’e Ve§dTeAn H‘l‘térhatﬁfe%ﬁﬁfégy,at
20% nore reconbi nant protein in standard fl ask

emplomcd hc_ﬂel igtto Benelonea parentak eell line veittesupgriengrewth and survival properties,

which is subsequently transfected with the expression vector for production of the desired

protein.

[0121] Compared to Sp2/0 cells, the Sp-EEE cells continue to grow for one additional day,

reach a maximal density that is 15-20% higher, and survive an additional 4-6 days in culture.



increase is realized in suspension, perfusion or
fed-batch bioreactor cultures. Exanple 11. |nproved
weRsoPnout i on of Bel -2 Transfected C one 665. BAT/LSD06/627820
Bi oreactor [0123] Both 665. 2B9#4 and the parent clone
665 2B9 of Exanple 6 were wganed into serum free
dia, The cells were adapted to a custom zed

The Cqﬂé Feraindheis aulance growdbad sevishorerestiesn sbgaqspny transfected
with géd TR (ﬁl%tlg fx%ggt%m%r‘&?ﬁ?qeﬂs %cl? aMéér Xnf¥, qdy fragments and

contlnu ture asks Bver al
ﬁJ.Slon'ﬂn(s:emd,ap'bwdl faetolrss swedy .3 G-C8IFe GMHECHSE EHOTEGIFaS’IEGE @ytokines, such

roller. | es for ter ce NCE
as n il oy FromHRE (el D Dh B BGRE A EATA RO P Kich 25 alpha
beta of£@rhifia ifte¥a6h), Jahgénu\éle%hdéksbélﬁd@@ h%%ﬁerse&) Zymes, or vaccmes (e.g.
cryopreservation solution conposed of 45% conditi oned

Hepatigia di, o Goeasivieh astrdhers dessdb¢dedtord). as supernatant after

centrifugation of a culture in the exponential growth
[0122]pAd 3NN, vetiDYsDMBE aditl 2] ﬁ%ltbﬁimg onkhe B eg@etsidn cassettes for

o8 SRl VRN, L2, e o

methow @M&H"as&ﬂ&ﬁ%bbfaﬁ% amHe BAisKREAYs 26 9&% i 98-wél H1BRS &nd ¥WRnes
clones were conpared under batch culture conditions.

are anglyged fpr profan prashetioner estabbislerddedtiques sugh aseEidEAslraBlacore
Produ% ﬁ%%ts Qx:rfssuﬂjge'c{ég t(g H}%ﬂ%@‘ﬁé %?1? %Hrgtlc{rﬁwwgn t&xg-:e ?d1a

I'or eactor s e scale
over sefera nREis-th a\ﬂ@lﬁﬁ)@ﬁ/g@ﬂ&&)%p?ﬁiﬁfnﬂd& BihéOhé BD2- EE?E G@V&smg

bi or eac efore the eval uation_ res S
clones gggi & éia c?f()}{/s fvrgg]e eprity gl sypvive Hdest gnpdd ﬂll«?rﬁié dpyyas
compak@d tg%iocrfé@ Encr REA B! Bélai RYE 863/0CENY the[fgljrgé]mﬁr]ﬁocﬁﬁ:@%t least

grom h HSFM as that used Iin creating t
20% Ir(or«?rmsmmhmrltlsromn imspadeld fwsk onsater bottlmawhma; A1t ¢ven gedalter

T T O
v TS oL P

Biored®®sli @ contain insulin and transferrin as the only
trace proteins. Additional 0.1 % Pluronic F68 was

[0123]I B&A r6@9 habed ahdf‘jé}f% ﬂalfk%t ERhEYs 8 BE Bf EQ 19t6e\>9ére 9%%}1&1 into serum-

from shear caused agi tation and tion.
free mediali Aheacels wwrn @éapﬁ@htofil dWSﬂVﬁﬁXZed[ ibﬂlﬁﬂ]atld'mef Ieidbfiagerum-free

e THHRL T sl BB BERR SRS s

subculunelirBT - dsisofol eveial TBLHs. The @AaYtENE Y Sydré Sshledi§ from T-flasks to
sol utfj Sol utions Far nul atl on (Dissolve inVFl unless
roller bggidesi tpy Q@kmga REgster gelbbagk r epalicssH dine y@is gregted: with

1x107 Ghblel@fifiGch $ M3 ﬂglﬂk LR @B@%@ cryopreservation solution composed
of 45% conditioned medium (medium that is collected as supernatant after centrifugation of a
culture in the exponential growth phase), 10% DMSO and 45% HSFM. The MCB cell lines
were designated 665.2B9.1E4 (without Bcl-2 gene) and 665.B4.1C1 (with Bcl-2 gene),
respectively. The growth properties and antibody production of these two clones were

compared under batch culture conditions.

[0124] Experiments were conducted in 3-L bench-scale bioreactors using the above cells

expanded from the MCB. The 3-L bioreactor system is the scale-down model of a 2500-L



I rnmuC2 solution G ucose, 13.3 g/L, dutamne, 20 nmV
PNS A, 50 anilL; NaOH, 50 mMIrr nuCsS sol ution
W@Mcoss#8 26.6 giL; GQuta inre, 40 nM PNS A, PAD0S1006/027820
[ /L; NaOH, 100 mM TALE 5 Pul se feeding Sol utions
Forrmul ation Solutions (Diss@lve in W unless
specified) TC Soy Plus 120 g/L Linoleic
cGMPipigpeipe systiaxt Therefore thepgvialuationrresulty wpeldsappert the suitability of
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. wer nitored an l1e le | oop
mcorpf?gf%drla f Gp Smpiondn rect CalRom e %Sgg Dy aeiteidnmd gration.
This 86 % dodigad DErbhanket . The culture pH was

controlled at 7.3 by the addition of CO2 or 6% Na2CGC3.

I .

O R TRl SpLBHE ey (B 3ha B i eding
soluticais aresgiowmait) itabhesiyyaridnt & followent sparging of 02 into the

medi um A const ant agitati on rate of 50 about 60 rpm

was used throughout FAIB%E:N@U on. [0128] A frozen

vi al from MCB. vas fh recovered in T-fl asks in
approximately 1 to CgéuaYéE%&%ed;;]IQGhn‘Pc%L' s were then
expanded from T-fI les prior to

| nocUk@loRn i nt ot NerdhaliRashRkRe iRl SuNeLe.ifu) t ur ed

at 376ln.a D% (R atnnsphere and oaloialne

ex pon@fitdsa hndd@ikike phais&sd, hs SugheutantiRe@xpansi on
pr ocegsutiof @4@9] Prior to the i nocul at i on, 1.2 liters
-of - Bag@huddSbMioas pur@m&orsarﬁﬁ%mr @‘ﬂlrdnﬂieo"@ RE1;
bi oreactor aseptical | pys A BdivgaEWRS@i F sat ur at ed
to calidisteutde di ssahyed 295)gg,eﬁ’rhﬁme 40 mM:

PNS A, 100 ml’L; NaOH, 100 mM

TABLE 5

Pulse Teeding Solutions

Formulation

Solutions (Dissolve in WFI unless specified}

TC Soy Plus 120 gL

Linoleic acidfoyclodextrin =~ 1.5 mg/ml

HD lipid 500X

B-mercaptoethanol/EDTA  BME, 0.01 M; EDTA, 0.1 mM.

Impm Vitamin MEM Vitamin Solution {100x), as solvent;
Cheline Chloride, S00 mg/L; Myo-inositol,
600 mg/L.

TEC sclution Transferrin solution (4 mg/mL}, as solvent;

CaCl2, 125 mM; Ethanolamine-HC1 1 g/1..
Insulin 4 mefml




probe. A nedium sanple was al so taken to calibrate the
pH probe. Once pH probes and DO probes were
wa@adorlotsssed, both controllers were set to AUTCPODUSH06/027820
Once the systemreached set points of pH (7.3) and
tenperature (37C), calcul abgd amount of inoculumfrom
roller bottle was punp transferred into the
[0127]0Tloy feddtatoh. exiﬁbmmmts rerenmndicied o Iv Belldossporelet-fldgnisioteactor

V ar qul i al | s/ . 130] T
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the bioreactor to provide the cells with

contrOHer@e%a rsacton dempmatesecwasstontrollefl atrd 7 by 2 bepingehlanliet e fhe

d t It
o BT RGP LFC B S
perfonfne@ dirogetsotylindeiosl sivitered pparpertat a0 a‘ﬂﬁmlne DO mtas codteolled above
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40% of %ﬁ%’?ﬁt%rbb’éwemit@%ﬁ}’ar H |CQHI iglo th@'@fmdﬁﬁﬂnpéﬂoaft%ﬁgﬁaﬁon
rate of\w oﬁyé(ﬁﬁ)fl g%s QOG8RI I Qifigogul ture. [0131] Two

- bat |ng straregli es were devel oped and

[012fl]"’lﬂﬁllrdr%,gﬁi vial #8 lVEls {h'a\%gé an Férch‘;ef?ééln#ll ﬂ%&% 'a ro&ﬁl‘?ﬂely 1to

n duri tivation. cess
2 weekss Thesietinedre ﬂhal&; expandedDi‘rmnélsﬂam tovidller hoﬂics:lpﬁcprdd 1nocu1at10n

IR T EY IR E TR —

the exﬁéﬂéﬂﬁél' Swilshabeasbndsuiahe BatdasibhoeReses for both
|gﬁes 2007L/[%115848 CT/ US2006/ 027820 39

[0129](‘1@%150%5 fn%&? dt# 3 X QersCRiHasdl XM Qs $BIPREsferred into the

tinuotts nti nuous Feeding .ate (m 1/ day)
bloreaa)op esptidallyi. él‘.ﬂeen@htﬂn va@suooeraed tODﬁﬂbtaéfn@ﬁtd}SS@é(?d oxygen (DO)

o 4R ety s S Dy Pk 0

probesl%é‘re cﬁh&me@ Bdth ol \1'519: skt toDAUTOMEIR. Hndd the. syEi6mGreached
prat. 4.51-7.5E6 0 0 120 Day 6 7,51-12E6

set pomtsmﬂpib(y ba@ldiemperatpsea@ T0n salgylgterl pmoynt <1fE30@119n figp roller
bottle was pump transferred into the bioreactor. The post-inoculation viable cell density

(VCD) was around 2x10.sup.5 vial cells/ml.

[0130] The feeding strategy is as follows. During the cultivation, concentrated nutrient
solutions were fed into the bioreactor to provide the cells with necessary and non-excessive
nutrients. Concentrated nutrient solutions were delivered to the culture via continuous
feeding and pulse feeding. The continuous feeding solutions were pump transferred into the
reactor continuously using peristaltic pumps (Watson-Marlow 101U/R). The pulse feeding

solutions were pulse fed once a day into the culture.

[0131] Two fed-batch feeding strategies were developed and applied to both cell liﬁes.
Process #1 does not feed recombinant insulin during the cultivation. Process #2 is designed
based on Process #1 with a modified linoleic acid and lipid feeding schedule and an
additional feeding of insulin. The following tables summarize the feedings of both processes

for both cell lines.



Pul sw f eedi ng Pul se Feeding (nL.) TC Soy Plus L. /CD
Lipid TEC I mu. BMEt Day 1120 ILI (1.5 m,gym|[) i;

wWGO®Xp1Bag ution Vitamin EDTA Day 3 115 4 3 - -PCT/USA86/027820

Day 4 25 8 - - - - Day 550 12 - 4 15 15 Day 6 60 8 2
8- -. D<kyz760---1- - D 8 25 WD 2007/015848
PCT/ US2006/ 027820 40 ' ALE Proee& 42 for cell line
665.2B9.1 E4 Conti nd@U3LEe dhig Expected |liable Cell

o (fnll'

Coatiouous. Eeeding Rt day)..Dayv.Densityi.
lce]lls/n) d C2 11111m uC5

Day 2 0, 4417E geog%lag ﬂ@a%g %%itm--U% 0 60 O
Da.r)yBlprn11125E6-9OO Day 4 am
2.+1-3.566 0 90 0 _CeRipuops fidive 51 4wsE6 0 150 0 Days 5
ant 431-6.5E6 0 0 90 Day 5 pm 4-31-7.5E6+ 0 0 120

Day 6 T5 t-1 2E6 0 0 120 Cobyoik Hebdig iSRG D) 120 | f

1.3dE6 0 0 150 DayS if =f0E60090—Tf1T071-1. 3E6 O
gelglongl 12 iﬁ{ %legcg 158hw£glﬁe feer _1ing Pul se

S JDetwaw cellsimL) Glofandne  Tmud2 ImnnCs

Day 2 040 7E8 &0 0 {

Day 3 am  LO~1.7EAQ Q G {

Day 3 pm L01~2.3E6 o S Q

Day 4 am  2.31~3.5E8 & a0 {

Day 4 pm 2.51~4.5E60 g 150 0

Doy 5 am  4.51-6.5E48 o & oQ

Day 5 pm 4.51~7.5E8 i3 0 120

Day & 131126 F i 120

Day 7 if <13E6 0 0 124

if =13.1E6 i i} 154

Pulse ferding

Pulze Feeding {ml)

TC 8oy
Plus LAICT Lipid TEC  Imme BME
Day (12 gL} (1.5 mg'mi} (S00X) Solution Vitamin EDTA

Day 3 125 4 3 o —— L5
Dhay 4 25 8 — — — —

ay 3 50 12 — 4 15 15
Day & B 8 2 B — —
Day 7 a0 e 1 —_ — —

Day & 25




TC yak' Plus LA ,"'CD Lipid TEC Immu BMB/ !i sulin Dap
(120 "FL) (13 rng inl (500X~ Solutions Vitamn EDT .

w@ 200mpissdy Day 3 125 2 0 - - 15 - Da)-, 4 25 BECFUS2006/027820

Day5 50 6 -- , 15 154 Day 6 60 4 -- - - 9 Day 7 60
4 - - - 159 Dad,, 950 -4 - - - 9 W 2007/015848
PCT/ US2006/ 027820 41 TABLE 8 #1 for cell liile

665, B4. 1+C1 Cont i nuous WPR g7 Expect ed Conti nuous
Feeling Rate lmtd. ay) labl'e Cell d ucose and Da
Density (cell rnL) Cd ail nrnine | muC2 brmC5 Day 2

0, 4-41.7E6 60 1 DAyregsthfnedl lpe $657488.1B4 900 (1- Day 3
pn=1Ihm=z-see-o-rzoo-bay—4~a - trte2rsT=3Tsee-0-0-60
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Pulse feeding

Pulse Feeding (ml]

TC Soy Plus  LACD Lipid TEC Immu BME/  Insulin
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Day 8 50 — — e e — &
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PCT/ US2006/ 027820 42 TABLE 9 Process #2 for yell Iline
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<1E6 0 0 1.%ighle Cell 10, 1- 138@egsz 2@ 1. 50 if >111E6 0 O
1189  Pul séP#sigdierlinmdl se @@@dlﬂﬁg (minRL) TOUSSY Pl us
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Dax 3 pm M-25E6 0 130 0
Dw 4 am ”’ "ﬁ1~3 SEG ( {l 5
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Day S pm  451~75ES 0 {1 150
Day 6 T51~12E6 (r 0 180
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if »15.1E6 0 { 244
Dayid if <10E6 0 { 1240
if 111356 1] {1 134
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TABLE 8-contimyed

Process #1 foo cell line 565, B4.1C1

Pulse feeding

Pulse Feeding (mlL)

TC Soy

Plus LACD Lipid TEC Immue  BME
Dray (120 2Ty (1.5 mgmiy  {SOFX) Solation %iamin EDTaA
Drew 3 12.3 =3 3 — — L5
Day 4 25 ] — —_— S —_—
Dav 5 S 1z —_ 4 15 15
Day 6 a0 & 2 B —_— B
Dy 7 60 — 1 e — 15
Tray 8 Gt _ — - —_— —
Dy D &0 —_ s _ . 13

Dray 10 50 —_— — —_ — —
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9 Day7 604 - - - 158 Day S604 - - . S Day, 9
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During the cultivation, bioreactor sanples were taken

periodically for off-line 4analysis. The viable cell

density (VCD) and the cell viability were neasured by

m croscopi c counting usiTWBREN@nOCYt oneter after

S qP=Taa TG VoAV H A o R e e S LA Tty
| act at e gI ut am nepm@mr}b@gﬂ:gmmgam‘l ons vvere

concentratl on was determmadmwhﬂgLC using a protein A
affinity chromatography col'unmm (Applied Bi osystens,

P/ N 2-1001-Kfgeted WLRQRI/ 01584 & oRGAIT2ANG/TRR1BRMY) 43
[0133] The specific antibody productivity was

cabgul at ed Mm@h{tﬂldmh:g the?xlmmﬂnm‘iﬂmmmcanhmbuiwy ImuC’5
1 rohiohih bty : D Ejfinipone . : ,abkew!'
mnh;h:e cultumem]:ﬁ([l\/ab]J - 't éﬂ[AIab] o-ﬂVTO

i CDay k| V aDl1tHe x , an wh krl oV CD- it i C'
appooxpmat edibysithe (V' , %) + VWCDtt - ' j'l.l&) (t1 @
| QPay FnmpczZidiehiEiRul e: [ 0134] By OProcess #1, U 60
66Bx2Bpn 1E4L. 1Med & grew to attainfa nmaxi mal VED of 0
1xDews whabl4&si~e8td s/ M on day 6 With 86% of Vi abi |iXy
Af Der 5 day 6L31VCEES&and V% decr eased qui ckly and thei“f“
cubtué e wasi.far2Bésted on day 8. Process #2 hél ped t¥He
cultw?.&, P eathl585hi gher VCD of 1.02x107 vi abl & cel | 8¥ni
and sust ai rif erigdEfore day. . [0133] As conpar &d to 240
668280, 1E4f ewEls, 665. B4. 1C1 celd s exhi bitedl nuchlid
bet ter growf k.i-a3Etdot h processes.0 In Processi#1, i1¥
VCD reachedi 2,167 vi abl e cel I s/ m0 on day 7 wi't h 9784}
V| M\, uun L Ul C u.l oU  11aAl IIL al IICU L III p) V%ﬂ%
for two nore days before it started to decline. The
cul ture was harvested on méy fkding | N Process #2,
665.B4.1 C cells showed @ sSsimlar gromh profile as
-in Processes #1. .Mre spechils:Eaddluy (mblhe cells reached

t he hi ghest
TC Soy Phns LACD Lipid  TEC  Imom  BME/  Disulin
Day (120 gfL) (15 mgimfy {500X) Solution Vitamin EDTA {4 mgiml)
Day 3 12.5 2 3 — e 15 —
Pray 4 25 4 e _— — o _—
Day 5 30 & — 4 15 13 4
Play 6 ao 4 e g — — 8
Day 7 H 4 —_ - — 13 b
Day 8 ol 4 — e — — 8
Day 9 iy 4 — 4 15 15 8
Dgy 10 o0 - B— — — o 8

[0132] During the cultivation, bioreactor samples were taken periodically for off-line
analysis. The viable cell density (VCD) and the cell viability were measured by microscopic
counting using a hemocytometer after staining with 0.4% trypan blue dye. The glucose,
lactate, glutamine, ammonia concentrations were measured using a Nova Bioprofile 200.
The antibody concentration was determined by HPLC using a protein A affinity
chromatography column (Applied Biosystems, P/N 2-1001-00).



VCD of 2.3x107 viable cells/m and the viability
declined a little slower with the harvest occurring
womodayssisl. Thi s observati on was sonmewhat di f f BCENS$2006/027820

fromthe 665.2B9. 1E4 cell line, which denponstrated a
growt h advantage in Procesgs#2. [0136] The anti body
yields of two cell lines in Processes #1 and #2 were

[0133)cBimpspeeidic amtibodsf praduictiyits vas etlcelgd bpglivigingded eunylakive
. Q.42 g/ L in,P # d.0.55 glL i  #2. F
antivof pafr R LBRE R PO Pl bl B IRRR

yield of 1.5 g/L in both processes. [0137] The daily

speci fic antibo dugt i Vi (per cell basis) were
cal cul at@g, and: wm JRbRERe ey iaB V%ﬁnh@ﬁic@n aver age
daily g ’? of approglwiglmyfd}S pg/ cel | / day
t hroughout the cours€ of cultivation for both
processes. The additional day of growth at the highest
"IVCD in Process #2 resulted in a higher final antibody
J8ARe ik as | appropunasy brethess. B4. 1 C1 cell's showed a
 simlar daily specific antibody productivity profile
in both processes with Process #1 yielding slightly _
hi gher productiyity., The dai Wa@mﬁjw&’@ﬁmvﬂ,{ﬂ-s’f}}
2007/ 015848 PCTinap2niuss 32782 o—r—Trarmtarmet—berween
about 20 to 25 pg/cell/day until day 9. Thereafter the
productivity declined. [0139] Conpared with the

665. 2B9. 1F4 cel| line, the 665, B4. 1Cl . ' .
(01348 Phee 6%?&#8#' slie ﬁwctomﬁn@dwlﬁ%ﬁ{&ﬁ Py sieble
cells/n%o%agi?én\gﬁ% /steﬁl A4S AARIBRY 6IVED ahd \%/d‘é@flehde@alhiclklly and

its befter growh, the 665.B4.1CL ce
the cultimeevashiaplested ohalag i8n Rrocess Foladped the bdture reagh 8 higher ¥ED of

o PTG PSR (12 BEnareY o <
o135 35 SHRRLE 0865k L5 LB 0, OF bl b

both pfRLiRs.] Th ProbéRh8 2k YCDREGIaDx 0T vikiaE 881skEPbEday 7 with 97%
commercial preparation of a reconbi nant protein

in
viability Ehecerdereslsamaintaitsd thiy VEDianl 046 forsaro mesealeys before it started
v f e Fr. - . I [
o L SPURR S BVESE SERRLFI, AR 9A Lokt
similapgoieh prqfile dsint Broceskes U Wadeispedficadly, fhelcklivweacksdzhdhighest

VD B A B e B e
occmns\)ﬁ%ri:&aé}H N &S Bﬁsrger&a?i]gh%a@ 's&ﬂ?&fﬂz?c dgﬁéf@mflfoql MEE6351R9.1E4 cell

I'ntainin e transfectant ce ines in
line, which densarsphedurgresthrdvhntigdnmBSesat2.enpt s are nade to
anplify the expression by step-w se increases in
[0136rathkahtiBodit deldVBR)wa cell livess dnuPtoseseslamal #2 Whiescompared. The

B T T T T

compe{ﬁ.?(ﬁ,i 645 1. pE YLl Vi diiVereld %L!ﬁ‘%}{ey fhAKRSd Hf 1.58/ RN bBG: préRees.

anplification 1s conpleted, the clones are

015 BN R B O S M o B 60
665.2189.11 B4 seldd halr amchvetage idaify Qfviaspoftappedimatply 1éiie/@illiday thifeeghout

the cogrlg/s Eg Elll iglgtg | }og\gpqﬁlﬂﬁgmc%gsegn Q‘ﬁg g(?cﬁtigrga? \(%}I’ﬁ ofa grgw ugtvtilg ﬁ{ ghest VCD

in Process #2 resulted in a higher final antibody concentration.

[0138] The 665.B4.1C1 cells showed a similar daily specific antibody productivity profile in
both processes with Process #1 yielding slightly higher productivity. The daily Qqmap) were



superior tolerance to serumdeprivation, it was
decided to explore the feasibility of devel oping an
woploERBseel | |ine that is pre-adapted to growt PCT/IIS2006/027820

serumfree nedia and use this line for transfection,

cloning and anplification. 4,dhe follow ng describes the

devel opnent of the Sp/ESF (Sp/ EEE serumfree) cell
maintainedédetveasibbit 20t tp 25qre/getlahyaniibdeydt. Theseadigr hegredustivity

such as antibodies or fragnents, was denonstrated by
declingd. 5 gt ecti on with the C AD2-Fab-h679- pdHL2 expression

orso 5655 PR e P BB RO v
specifit Qnt?ﬁ(fdé/:?pgﬁlﬁﬁvﬂ? df ﬁ)&l@&%g/‘éﬂ%a Padedmiakdi toﬂgrﬁgz’&ll/das}

to determ ne transfection is feasible' in
CombiSiHyg with Ho betteF BS)wthetha 665 Breld: lackildinedrisied Ererinnd pntibogeyéeld to

s bl B VAL AT LR 2o ) kSt

demongtr&te MseEhenet biAcsbotatifg Bes? \g@hd intothe hestfcell $1he toshane 1as
96-wel | plate and diluted 2-fold down tgi&%t Sev
growthyanghrmkibedy sield iagarsiies msdiaing DITRaRHT drgescale.

commg 9;{ #%5 ﬁél@ 5?71? feQ:to hah ﬁg{e'n{] Gn tHid Lsk 9R ant?b@i?refﬁf Qtidd Bse.

e ce can survive un

Examg@&% n e fot St Slt*‘ QW aﬁl{l %ﬁé ??é—Aﬁgg$e§(gm ﬂn&u rve

e pé’r ormed usl ng Tour seven

l014ﬂlg$5§9pﬁar§rp5 Brtof S SRt Oft?rb‘#%‘g*e B0y T Gifitfied a

follow8 SpaRd belRSort $)2/P aérdriaines hieigainteiee its [J(T)%tFBSJanal te@fdcted by
of 3x105 cells/m in a T25 flask in 6 of cult

electroppgftign wmwearx:@qplrewlpa peetpE gontaining thesgeng @8 Injers; tWhlxeFﬁnéntammg
t
e g BRI SRSH A LB Ry efnd

amplifly hiane:payssivhberstepuiyise dineeases inhmethatrexateaMTXpin the clrdelre media.
. addition, subclagnes #3 and #1 reached hi gh

This a5 3B B3 SSERI O rB oS CER g of Rt cel

~ lines htat)ﬁg%vk}&r inft aP&%ﬁuctWySuﬁidgﬁ e&kbks 4 LahosubabReV¥R diplification

etter adapted to undergo successful transfection.
is comﬁtﬁeercbﬂwcéones mgr@dwllﬁsadmtsd gvr@@waa insorugeSpeymatiagyent period

of 3 - RRAcrhs, e S RKal O @ES P R S Ry

e Py B AT e
supen&etz%rzﬁ% 1@ dephivamn) & \ﬁc{s@@é’i@é@t {26 ele fE&ﬁblﬁ@QdfO

ls. After 48 hours cells were selected wth 1M .
develomm anpSp/BEEetl ligk tigpisre-adanted ta growtvinsgom-fiee @eélas@d use this

. - nd . i
e o S S R A8 o AL g
the SprESKIESVEEE seigefied)gell iline. EEéeSibﬂmS'I fhgprBEE&etioMer 2hMed padteids, such

| ates. . For both transfec r oxi.mat el f
as antippies,gx frazeei.arnclamopsrat i EresheRon Bt the Qy&ﬁé%/a%éém-
deLf@Jcaﬂréssterci’éﬁl I's with the 40 h| ghest QD readi ngs were
: nstferred to 24-well plates and the MIX was

p?g%ﬁgﬁgrgt t&? %ﬂgml\.éleWﬁ'eeAMeQ[a c{iﬁ%ugguzzﬁg' n the 24-well

es rea
[0142] Sp/EEE cells were adapted to growth in serum-free media (SFM) over a 2-month
period. In an attempt to determine if transfection is feasible in SFM without FBS, serum
free-adapted Sp/EEE cells were plated in a limiting dilution to determine if they would
recover from low density. Cells were plated at a concentration of 5 cells/well in the first row

of a 96-well plate and diluted 2-fold down the plate. Seven clones total resulted from the



termnal, further screening by Bl ACORE anal ysi s using
an HSG sensorchip was perforned. Four of the screened
waebenesssiad a productivity of > 50 ng/L. The hpghes1006/027820
produci ng clone (h679-AD2-SF #T6) had an initial
productivity of 82 ng/L. Thgse initial productivity
results were very simlar to those obtained froma °
limitingrdéutioms Thesa mesuits iemonsirdatet thatthe cellstean survivsiunder tBp carttions

v RS e R g s

seven SiBRlonkd el RNtheMdrRwith 08 kot fah6rabldl ?érﬁad | THe four
was i ncreased from0.2 Mto 0.4 M Ater

clonesi(#bBe4s®, 5), sowell anthe prrestel Flone.iverp ﬁl@i&&@ﬁld@il&lv o éﬁlo cells/ml

ina TELAGRN 8RR TR AR FETH RS 20
were nfohitedduntld) z&oghAUMIDY voa3 reaphkd. 0.4 | M MI'X 103 ng/L
CONCLUSI ONS [ 0146] The data presented above for Sp/ESF

[0143] OflileatiBclbha! #3 sahike et hoiks 16dgenthag ally ofhiendubiclv@e or the parental
di luti on and MrX anplification can all, be acconplis

shed
cell lingn die pdditipmypuibeleresdrrmdtil gpached hishermaximahcell damsitn(3.2t0 3.3

m1111orh/E1}9 FE@BZMQ@% @ﬁe?g}(o‘ﬂ‘frege gls“lltuggu%gregt?ﬁ{a‘?g\}iﬂézs e%f3 1{155?be better
adaptetihe uhddrgo aicckmﬁ;l tﬂ'an%ctmm ﬂfhel'efcme; sobcla®: #igwhs gmbm e hew
. coul d_ be nplifie 103 two weeks. Further
designgfies ?ﬁ‘ﬁ{@?? gad P%edefgb@g’ts ‘ﬂlsgec?@i‘ﬁger time of MIX
exposure. The initial product|V|ty of the best clone

(stéffl%‘zof@/is@fﬁﬂﬁa‘g%@ﬁtgh@ initi aI productivity of

- the best h679- AD2- E&ELZ cl one 55? romthe original
[0144]t Baged oadhe ahove@atat Pl el (s, 3were trangtected by ed

eteteoitolo s e RIoEA PP R b et BT 0

After 4831"101% educlde @eleéte&wythm DRRI B0 - As b 0ddbdll sﬁmmm ih10% FBS
Tabl e 11, which conpares the key paraneters of Sp/ESF

were alsiortransfeoted viith h§19eABRinsHLAgh yreeetoporEiph underdhg samreeonditions.
After @(% & I o .ec h r}gelldy fP ! gcgeen?n 0‘;;1? |Eé§SA %ﬁg %-Mggé%ated plates.

For boﬁﬁ%ﬁé@d@i@ﬁé @éﬁ'&aﬁha’cé}? 130 (abf A@()Ol\izel&lloﬁﬁlfildaﬁﬁsiﬁ@e Ehment Pdsitive
Sp/ESIg:%lellls ’lfrom Wé\{PS w1th ’ﬁ% é’rloohlrrgaheglc (r)r%nregcl‘[b gsy Wgrle ct:raglse err (? to+24I§\|>vell plates
and the MTX was increased to 0.2 uM MTX. After the cells in the 24-well plates reached
terminal, further screening by BIACORE analysis using an HSG sensorchip was performed.
Four of the screened clones had a productivity of > 50 mg/L. The highest producing clone
(h679-AD2-SF #T6) had an initial productivity of 82 mg/L. These initial productivity results
were very similar to those obtained from a previous transfection of this construct using

Sp/EEE cells in 10% FBS.
AMPLIFICATION

[0145] The h679-AD2-SF# T6 clone was selected for MTX amplification. After 2 weeks the
MTX concentration was increased from 0.2 uM to 0.4 pM. After only 2 MTX increases,

some amplification in productivity can already be observed.



Anti - apoptoti c gene Bcl -2- EEE None Transfection Method

El ectroporation Lipofectam ne Efficiency 130/400 ?
W@ ss&ispensi on Adherent Medi um SFM 10% FBSCT/US2006/027820

Screening G owm h Suspensi on Adherent Medi um SFM 10%

FBS Sel ected clones G owt jsSuspensi on Suspension

Medi um SFM SFM Adaption tine None 4 weeks Doubling

time - 12 h 30-33 h Cel | Tabletldir e Vessel T-25 Roller

bottle Medium SFM SFM _ Maxi mal density 3.3 x 106 /ni

5 X 106\iMX-Coftéed@itionvi ty 103 ng/ L of PraddictB@g- 500

ng/l of 1gG * Equivalent td 300 ng/l—of tgG2xx AL

of the coﬂHo@WrMGm and/or NETHODS ~ and/ & mgApARATUS

.a

¢i-setosed—an fred heretm—canbe mage _and—execut ed
wi t hout u imentatign in |ight ©f present

di scrosurg N he conpositrons and 1pBimges of this
i nvention hawlgﬁen described in_ ternms of preferred

enbodi nents, it will be apparent to those of skill in
the art that variation nmay be applied to the
COVPOSI TI ONS and/ or METHODS and/ or APPARATUS and in

ps or in the sequence of steps of the nethod
CON%‘E@%F&BSd herein wi thout departing fromthe concept,

[0146]5’?1116r ﬂiz{t? B}%gerﬁg‘&)ﬁ)%vgffmi %ﬁ’]tESIE‘ YRt Rat ch%ﬁcﬁ&? ‘Elcfnhr?g?‘lﬁ}t Mmiting

apparent t certaln agents ar e
dilutioh ahfé MTE mingpdificyticnnchnphiyei sotagpleshed yndee Isaumalfrmgonddlons in less

substituted for t s . des rlbe
than a SR o P i GOP AR T G AL e TR S PPt
expresSiofve&tor, r&ﬁhﬁig ih ket Yoy dpl@aﬁétﬁiﬂsof &P Rag/BMvhich could be
t hose sKi | In the art are deened to be wthin the

amphfsqdl toil03 n@bp@tmwed@n Fuphersrmplification isrpxpesiechwith aflongeg time of
MTX %%%2 g%ﬁé&ﬂnﬁym %%8@1(%‘65(%6530)‘? 82 m%/L f&n‘passes the

initial pﬁmﬁ%hﬁybﬁlﬁé bedt ho?9-AD@t pdEEL2 clans {308) debnwittelorgmal transfection
hi bitor of apoptosi s and r ow

of the eeBRSR/EEE celldme GrrieR v o7 FRY. FhishSrderint Soupeh SHESE

cells hg{?eeac}% bgghrtﬁmsfe%féﬁ%ﬁﬁi BPOMSSHE! rp%lH‘LQ%f pro@hHBn| JTRBythropoietin.

[0147] As shown in Table 11, which compares the key parameters of Sp/ESF with those of

the existing PER.C6 cell line (Jones et al in Biotechnol. Prog. 2003, 19: 163-168), Sp/ESP

excels PER.C6 in many categories.
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1, wherein
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of CHO . HEK

335 196heLt ed
2913 COS-1

Ccos-7

Bb@nfvﬁ@,group
HepnQ@&2

BHK21, P3X3R@Qu€15\3t}’and BB ma/L ofiabd (200568 ar/L of IsG

EFHS2066 1 A9—13—The cett—timeof —Tctraimm 1

U
*EquhﬁEngeﬁFHn apop503|s inhibitor is selected fron1 t he

group consisting of E6, E7, Bcl-2, Bcl-xL, Bcl-

Bcl - EEE, Bhrfl, KS-Bcl-2, E%E- 19K, Bcl - 6 and Ntl-l
All of the COMPOSITIONS and/or METHODS and/or APPARATUS disclosed and claimed
herein can be made and executed without undue experimentation in light of the present
disclosure. While the compositions and methods of this invention have been described in
terms of preferred embodiments, it will be apparent to those of skill in the art that variation
may be applied to the COMPOSITIONS and/or METHODS and/or APPARATUS and in the
steps or in the sequence of steps of the method described herein without departing from the
concept, spirit and scope of the invention. More specifically, it will be apparent that certain
agents which are both chemically and physiologically related may be substituted for the
agents described herein while the same or similar results would be achieved. All such similar
substitutes and modifications apparent to those skilled in the art are deemed to be within the

spirit, scope and concept of the invention as defined by the appended claims.
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14. A protein produced by a cell line according to

claim9. 5 15. The protein of claim14, wherein the
wW@e@rmeis4d s an anti body, humani zed anti body, P¢I/D8200€027820

anti body, human anti body, bispecific antibody,

mul tispecific antibody, nulgivalent antibody or

fragnment thereof. 16. The protein of claim14, wherein
Whitds pladned is:i S a grow h factor, hor m)ne i nterl eukin,

interferagn or enz 10.17. .Th Q

whertei n 1é1¥msl En%g]ia'é]étt@B&P&S th an éx}lgﬁ iy o'Pa%sgptosm
and Qd‘a%‘te?lttb%go@ﬁn 56 -fredebdiufeMhe2bll 1iEetransdEtble with one or more

thronmbopoietin, IL-1 through I'L-3 1,

eXPIRSSEOTE egctms B aerumfres eandginnet a and

' n rfer %e%@f}'?gg g}@lamﬁo‘l "BhIY ﬂltﬁ’% ap%i»%?s‘ iihi QIdébgﬁ%%@%a gene

tising: aining a ce trans ecte
enafdllmglhblblbvﬁxh"l‘tEDEasmaﬁiS:87E51autitmﬁd.l 15 |ine adapt ed

to grow in serumf dium. b) transfect el |
o ndl it ihsirelt e pbs Bimb by vEainghe VRRTSIg SSHAEFLarT

an@cﬁﬁr] ﬁﬁrgl&'ﬂ&é&)ﬁﬁboéﬁ‘ ChitherRy éﬁ‘%ﬁ%&}n HuBfAR affibdtB! BispécfiCartbody,

one or nore expression vectors by cul turi ng
mutltigpecidiclantibody, nmltg‘almnmlwyrw@agmentztbe@gf The net hod

of cI aim ere 0
2 gdne " csaliGe BEPal S PROBEIEL S B Bt P hafEoMEd B an
1nlﬂb|11t<§1{df<aﬁ§ptoﬁ9 exhibies gotiton odensitpthat k&quaihe e greatehéhan the
ression vector encodes an antibody, humanized

de’éﬁi i gxbibjted dpithyntensisetegesthlinenuman ant i body,
bi s %em fi eWh 'hgg g¥ clam'inﬁiI \thér@i%cthé bﬁl Y thbod Yransfected with an

mul t7 val ent” anti'body or fragnment thereof. 25 .The
inhibitdraef apbptobiaiexhibBs grofvel i axddniisy thet Is at least thS/agrelatﬁr than the

transf ect or of apoptosis exhibits
ﬁsrlﬁ’vﬁ"ﬁ?ebﬂ?‘fﬁgyd %%?tfaﬁsﬁeﬁfﬁg C?@ iBual to or greater than
theg, densmeyceﬁmb Rif bR Bywh&ieinuhé caNEhCEhE teasfectbd Mith an
22. The nmethod of claim 21, wherein the cell |ine that

mhlbltmr(d‘m@ﬁet@me g@xhibithgremwth fohdensity fhapis a fespk 2996 greater than the

hat is at |least 10%
deasrlé/a? Ih&blEeﬁ &%%uﬁt%ﬁlgf g%ﬁ?llelﬁ %;méexhl bited by the
unt ransf exeaiicklof kiaig 1, RBereibhoteixt ﬂm)du@foncﬂrm the22]1 line that

wherei n the cell I|nethat is trans ed with an .
is framifqtecowith an apupsof §P@3¥?ﬁ1%18t%ea§?f6&fht% Bf%elaé’ﬁ%fi%m from the

i findt | east 20%greater than the densi ty
pa¥Jﬂ|§L%ltréd by the untransfected cell line.

2007& 0158H8 délt'ﬂnld$f©laﬁh 02w8aein xﬁoteznpromwmefrm theggell line that
o PR A5 G o B] BB R e prens cn
lirdPoptosis is greater than protein production fromthe

9. The cell line of claim 1, further transfected with one or more expression
vectors.

10.  The cell line of claim 9, wherein the one or more expression vectors are
chromosomally integrated.

11.  The cell line of claim 1, wherein the cell line is a myeloma cell line
selected from the group consisting of Sp2/0, an Sp2/0 derivative, NSO or YB2/0.

12.  The cell line of claim 1, wherein the cell line is selected from the group
consisting of CHO, HEK 293, COS-1, COS-7, HepG2, BHK21, P3X3Ag8.653 and BSC-
1.
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parent cell line. 25. The nmethod of claim 18, wherein

said cell line is ainyeloma cell line. 5 26. The
woredohotssed cl ai m 25, wherein the nyel oma cel | PCTIES1086/027820

Sp2/0 or a derivative thereof, a nurine NSO or rat

YB2/0 cell line. 27. The rret4lgod of claim 18, wherein

the cell line is selected fromthe group consisting
of CBO, MEKcaDEne alxdailn 1,008r¢in theeapepiosiipdnbitor is selected from

;ST TR IR A A e

19K BHIP e®icsti ng of E6, E7, Bcl-2, Bcl-xL, Bcl-w,
Bcl - EEE, Bhrfl, KS-Bcl-2, E1B-19K, ~ Bcl-6 ,and Ml -1.
29. 1¥he depiotain prodased by a eell lingracpedingdastai®iong gr owi ng
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a) obtaining a cell line transfected with an inhibitor of apoptosis, said cell
line adapted to grow in serum-free medium;

b) transfecting the cell line with one or more expression vectors under serum-
free conditions; and

c) producing one or more proteins from the one or more expression vectors
by culturing the cell line in serum-free medium.

19.  The method of claim 18, wherein the apoptosis inhibitor comprises a gene
encoding Bcl-2 with T69E, S70E and S87E mutations.

20.  The method of claim 18, wherein the expression vector encodes an
antibody, humanized antibody, chimeric antibody, human antibody, bispecific antibody,
multispecific antibody, multivalent antibody or fragment thereof.

21.  The method of claim 18, wherein the cell line that is transfected with an
inhibitor of apoptosis exhibits growth to a density that is equal to or greater than the
density exhibited by the untransfected cell line.

22. The method of claim 21, wherein the cell line that is transfected with an
inhibitor of apoptosis exhibits growth to a density that is at least 10% greater than the
density exhibited by the untransfected cell line.

23. The method of claim 22, wherein the cell line that is transfected with an
inhibitor of apoptosis exhibits growth to a density that is at least 20% greater than the
density exhibited by the untransfected cell line.
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24.  The method of claim 18, wherein protein production from the cell line that
is transfected with an inhibitor of apoptosis is greater than protein production from the
parent cell line.

25.  The method of claim 18, wherein said cell line is a myeloma cell line.

26.  The method of claim 25, wherein the myeloma cell line is Sp2/0 or a
derivative thereof, a murine NSO or rat YB2/0 cell line.

27. The method of claim 18, wherein the cell line is selected from the group
consisting of CHO, HEK 293, COS-1, COS-7, HepG2, BHK21, P3X3Ag8.653 and
BSC-1.

28. The method of claim 18, wherein said apoptosis inhibitor is selected from the
group consisting of E6, E7, Bel-2, Bel-xL, Bel-w, Bel-EEE, Bhrfl, KS-Bcl-2, E1B-19K,
Bcl-6 and Mcl-1.

29. The method of claim 18, further comprising growing the cell line in medium
comprising at least one caspase inhibitor.

30.  The method of claim 29, wherein said caspase inhibitor is selected from
the group consisting of caspase-1, caspase-3, caspase-9, caspase-12 and pan-caspase
inhibitors.

31.  The method of claim 18, further comprising growing the cell line in
medium comprising erythropoietin.

32. The method of claim 30 wherein the caspase inhibitor is selected from the
group consisting of Z-VAD-fik, Ac-DEVD-cho (SEQ ID NO: 7), Aven and XIAP.

33. The method of claim 18, resulting in an increase in cell culture longevity of at
least 4 days.

34. The method of claim 18, resulting in an increase in cell culture longevity of at

least 6 days.



