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[0003] However, the capacity for a cultured cell to produce a
heterologous protein must be matched with production of sufficient quantities
of the protein to be useful. Hitherto, the art recognized only limited methods
for increasing heterologous protein production outside screening for the
30 serendipitous high producer; these methods, including cell type-specific

promoters, enhancers and other regulatory sequences acting genetically in cis,
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encoding senescence-triggering peptides (STPs) that inhibit cell proliferation
and increase heterologous protein production concomitantly. In preferred

30 embodiments expression of STPs by said recombinant expression constructs is
inducible in the cell by contacting the cell with an inducer to which an

expression control element that controls expression of the STS is responsive.
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recombinant expression constructs containing a selectable marker, and a

25  multiple cloning site flanked by a polyadenylation signal. The inducible
transcription regulation element and polyadenylation site are positioned in
operable orientation to the STP to be expressed. In certain embodiments, the
inducible transcription regulation element contains an SV40 or similar viral
promoter and functional operator sequences such as bacterial lac repressor

30  operator.
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[0019] The present invention relates to cell lines useful for

producing proteins and peptides, particularly heterologous proteins and
- peptides. As used herein, the term “heterologous” is intended to mean a
protein not natively made in the cell or encoded in the native chromosomal
30 DNA thereof. Specifically, the term is intended to mean a protein encoded by

an exogenous recombinant expression construct introduced into the cell. The
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rel ati onshi p between the changes in gene expression
wa@naeoessBul ar senescence has not been defi nitiRET/YS2004/041742

established, and it is not known whether any or all of

t he changes cause senescence or whet her senescence

results in the changes in gene expressjion. CGene .
expr €5@ii Alse Antegded OBPAS LIPS %3 Honpelgagl antibody by a

” nau Rt AL P9y ed SPRRRR §fhuindbBll oMM ool yith o
Exp. melomdRed) o2dtBer dpptogtiate blliveiston partrn gnoivhiintie st. In

repression of growth inducers is an activation of the
cel | carjadn embagiméntarsych pdi lingrdcan beeswithied Hraan @ raplicative to a

4 P gef TR Smep Bifie SiopagERisss e sigE vae dRERpca
| eadh&%idi]%aiﬁ%régﬁh%ﬁz%%%@is a%%iehﬁt&e Refdacém-sitb.t h prb8Qfad

Id. [002 Two separate pathways nedi ate premature
seneembodiendnd HORE 1jne iFx hybigdoma coli livel | ul ar pr ot ei ns

p53 are actvated by iqus stimuli, i udi

tel oﬁﬁﬁ@ﬁghort eni nS?neéfé?ntcﬁil%g%? 5¢ GBRW“WH%B%I ‘l“ﬁrﬁ]l%lar
pl 4 %Esi%.pbﬁﬁ@m{m@m I Dol & YR9.9, SR LE Bbellular
oncogene activation). ‘I'ncreased p53 exXxpression causes

B0 p2derdepaind evis dbeenvedfand progobedas & atodeEfquragasy airthoéellular
p21 i nhi bits phosphorylation of Rb fam nber

|
r esulavehgvarforts yieas gigon P%aryﬂ@éq: 186 yC%/lhgg&gﬂjsrﬁjﬂe’gé;

. 1 6 . .
* ol ohey DLk BRI Tl "celi e 225 VPR S Bten normal

Ot hegelsd drgbiiallabltired ey fypicallyhindetgo phésef el difisions
6 L are not fully characterized. Expression of pl6 L
| NK4duting guavsts, buirasghes agsbinghibsphideyoets lase the eapacity to divide.

PR Bt 2y e SR BEPF A, R RIS 80, ana
pat hyawschaveryhel fathifesybbst tofbifahih&Déelf @ath. Indeed, some
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contarns four ankyrin repeats. Hirali '
expression. Gene expression changes that could potentially induce senescence

include a repression of cell-growth- inducing transcription factors. Dimri &
Campisi, 1994, Exp. Cell Res. 212: 132-40. However, along with this
30 repression of growth inducers is an activation of the cell cycle inhibitors, p21

and p16, which are more likely the genes that act to induce cell senescence



et al, 1995, Mdlec. Cell Biol. 15: 2672-81. |INK4
proteins bind to nononeric CDK4/6 subunits through

wo beso2sekyrin repeat notifs (Sheaff & Robert spPC/BSH04/041742
Curr Biol. 5: 28-3 1; Serrano et al, 1993, Nature 366:
704-7; Kanmb, 1994, Cold Spring Harb. Synp. Quant.
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Genegndp YﬁRﬁ BX}%DZ:S si8 ¢whikh i@l Bsitts Bdm.ondSShe 4oEREFon).
Devel op 59-71. TABLE 1 Ankyrin repeat notifs

ANKYRldxbasbd pEE@KPNSFHOB CWHIMREEPEMMWOﬁ’g@WTh arrest.
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¢ i @QGIIFF‘F lieithctpas&ElY tdbotdere- i&depalddnmlglﬁalmyh iam MAP kinases.
sequence is identified by SEQ I D NOQ.
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A a- Xﬁ@raé@%_z@. yl?ﬁr%{‘é 1 }36 Thr | li ew1s ér{ahl its lﬁ‘? g&og@g)&flatlon

I D N@’ltlﬁétteﬁla%‘lhdﬁ?tﬁfrﬁ@isdeﬁébc@ﬁcele al one produces a
nore stabl e senescence-|i ke phenotype than expression

of pll@022] one ( Chandtiempds to indocrosenexrener ik agigvating only one of

ﬂggg&%e%é P& aé(giliag?]ylc#&é%fsﬁl%ﬁagu Sleﬁf fogtlo%gq‘ter?n0 ce%f ¢ulture.

cat agx?%&%n of pﬁb%%rfe%d@&%n SEdWn E8piddust RirdwisibR phenotype
apopt o Tsao e /., 9, J. Viro 73: 4983-90.

has tsimildrun stm&snahcec(dmmeds;m@snemetm tind ar4 forqDrtingtion) ﬁ@lowmg
regi on d a carboxyter on t asso
' ©h SPRACle 3o ddar Ak wRi08y Mothe TRkl Bialy Ay SiEeSS Utrbom e

d It 4
e %éAfég&f ?%1()&?%5’85‘ ilar(ﬁ 14; e\fi%a et ‘%3296 “BMBO@‘CE}@ 6595-604.
BmTU Mlese ddils RBPeodds colbgpeletrredt ,and Bodin p‘ﬂahfelrm@ﬂh 7-10 days.

574-8. It has been proposed that the N-t naI
i ncl llanemgarpﬁbreé@@rqnﬁlabrqaamﬁgfoahlmﬁwsabpfe ggikc 1@;1%1%‘[1011 1)

col 1 % s ke sl pSAlng T 30 ol i e RR B it
i ndepRpRABA. it & urHRER, th'ﬁhﬁle“c)éﬂls héll‘téa S}@&H&ls"(ﬁtp Tfesberbuse its
p21 are required forthe optimal inhibition of

cycl ienpEBKoRiindidesn by a powerfubeidkar potiqpromdiers uppr essi on
bg VI[}‘(?ZS] Turning to the other possibilities, one of skill in the art

will appreciate that the INK4 family of CKIs includes four structural proteins
(p15, pl6, p18, and p19), each of which contains four ankyrin repeats. Hirai
et al., 1995, Molec. Cell Biol. 15: 2672-81. INK4 proteins bind to
monomeric CDK4/6 subunits through these ankyrin repeat motifs (Sheaff &
30 Roberts, 1995, Curr Biol. 5: 28-31; Serrano et al., 1993, Nature 366: 704-7;
Kamb, 1994, Cold Spring Harb. Symp. Quant. Biol. 59: 39-47) as shown in
TABLE 1, preventing their association with D-type cyclins, and INK4
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[ 0025] Bl ocking the turnover of these proteins using

an inhibitor of the ubiquitin-targtei ng proteosone,
wosMgsbiunt et ah, 1999, Biochim Bi ophys. AcPeI/Lig2bd44/041742

315-25) sustains the levels of INK4 protein thereby

enhancing the cell cycle arrest produced by premature

senescence._ [0026 ternatively, it_i tested tha
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it ) i : vt g
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mot i Genbs DBSeIbD PTG 2-5 Bnhsl10d: 2LDKOIN G el Weveldphen 1859-71.
al, 1996, Mlec. Cell Biol. 16: 4673-82) can interact

with the cyclins independently of CDK2. The
cyclin-binding notifs oi/, re. required f t he
optimal inhibition of c é%ﬁ#-%é%‘%ﬂ%@&%%“ Vitro and
for growth suppression in vivQ, [ j ni ng
only the Ntermnal or Cter mAg%YPﬁg‘{ |Ig[%ng N
Partially inhibit cycli miDK B8 FRAPREGERATLVIHHRA t r o
and DNA replication in Xrbp i GHRPABIGER LKL EH
motif is found near the IN& eAHIHRAARARIITL AT | s
separate fromthe catal Bix GRREDAARGRLIEIL\QLHRAO7,

Mol ec. Cell Biol. 17: 4338-45. Mutations in this notif
di srupt the association of Cdc25A with cyclin E- or

cyclin, A R AVitr nd_in.vi .an j )

e el g e By Bl Y IR S R 0 e 19

15 pPeplikdenRegeshce s idestifiyd BPRIEQ Hb m.m&?ﬂs Aﬁﬂ(g@%lsequence is
conpetifively disrupts the association of Cdc25A with

cycl idendifikd barfEQ ARINOt 24;cemddSpholryrinsaquanestistidentified by SEQ

A S0 or i B 2o e eyt b s Asp-Als
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i nhi brti by p SO protects
replication in Xenopus egg extracts frominhibition by

21 . Thus, cdc25A_and p21 conpete for binding with
59c| i[00%A4bK conpl exE§pre$ﬁene§p§E@fme§éa%éé marerstbie

0 ; . . c .
DSBS Byl BB, 1999,
medi @rRGgehdl PARDS- By Ndia Oyl 1394, Expn Gl Rusenill : 96-8%y
notifs is presented in TABLE 2. TABLE .1 Cy notifs C
not i fhomerar, Rxaression P2l Ieags o mitptic cetaptzofiera slaw form of cell
death similar to apoptosis. Tsao et al., 1999, J. Virol. 73: 4983-90. p21 has
25  two functional domains, an N-terminal CDK binding region, and a carboxy-
terminal region that associates with PCNA, a processing factor for DNA
polymerase delta. Flores-Rozas ef al., 1994, Proc. Natl. Acad. Sci. USA 91:
8655-9; Harris et al., 1995, J. Clin. Immunol. 15:232-41; Waga et al., 1994,
Nature 369: 574-8. It has been proposed that the N-terminal region including
30 ° the cyclin binding Cy motif of the CIP/KIP family of CDK inhibitors (Chen et
al., 1996, Molec. Cell Biol. 16: 4673-82) can interact with the cyclins

independently of CDK2. The cyclin-binding motifs of p21 are required for
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pl07 KRRL Fp 130KR L F y P
RNLiI SCQfczSa PRRLLFpsrr CRSLFGDP27 CR
woRMweM2848N G R RL F KRR L I F HPV1& E1l K R RT/UR2004/041742
SSt CKS 1(1) LKKL F SSeCKSL KKL SbdeelnKR

SLKL (wherein the E2F1 Cy notif is identified by

SEQ | he . E2F d f SE

iDQN@e 9ptutlﬁ1emiz@iei r@fz %&ﬁpi@i)gt%%?'ﬁﬂf .rv]ité"&' @r‘i"ﬁ
tif dentified by SEQ I D NO

%p%ljégsdw noi is identifie y Q

9; is identified by SEQ I D NO. 10;

t he @@ZS]Q/ ot i f &odldi@tﬁefthﬁrdwbiyoﬁlﬁ@sd lﬁoNﬁhs ils'lmg thénhibitor
Myt | notif is identified by SEQ I D NO ;
Cdc 25>£t1@yubtﬁt1itm-tagt@ae Protepwing M GEP (Eui\t@t aia 19?%chth

G ity AAEkeE P by elirr B b s bR fergpy

not i f [ b HereRaése
) paden g R R et

not i f[00%6]| dent i i edlisynasimelyl, O iscontested tthas TegatrE| of) Cxp/K1p and

&Dt I 4 er}lta%gf]ﬁte qlerggn ?g@@q’gga%%hgégg%%ggﬁg s{aae in cells
b3- e?g%%g ﬁ%étoﬁ'}?td rohasbi@feblddaflohy SEQ 1D NO 21).

The nsensus I's tdentified as:

(Qys/[802))]- Xaa- Leu A{rfhl%@atﬁze@qmpmhua ckbitssng fidhbengtdi cDNA of
senescencetrigg}ﬁrting kyrin re eat simlar to the

regi &4 O ac%nemeels hesggengs that gpast ipdpprethe

Cy rrq (];d 83&7%9&&1%8 bgcllebg@(l) én%&) eti log hrga%ﬁgét?é(nelgy binding of

cl one o nucl<ei ¢ "aci

prod ld@elﬂn-i@)ﬁﬁn For agstae 1thd Qyolin bﬁﬁnﬁ,ﬁﬁbﬁf '(J@ztrhaﬁﬁd)fi‘ the CIP/KIP
L7/L12 ribosonal protein (Accession nunber

Boc hdrmily e (@PK, mlllb%rs (Fbpset @t 1199978 olem 1Ceill Biqii )51_ 6: 4673-82)
d h | 5
RSP chS e Bt W she AR TR DetBE S GHR: i REpkfthding

the SiseReegbn Qré"tlé@ihﬁé& fGhé oﬁﬁﬁla}‘ﬁﬂﬂﬁubﬁ ®f cyclm— CDK kinases in
transcriptional control of a doxycyclineinducible

pr onottee angiivrcgrowtinsuppuessionas Wvaanddpéicies dontaining gnly the N-

oo S PTG AL DV LD Mt BOCKRRLIR,
activity in vitro and DNA replication in Xenopus egg extracts. A Cy motifis

20  found near the N terminus of Cdc25A that is separate from the catalytic
domain. Saha et al., 1997, Molec. Cell Biol. 17: 4338-45. Mutations in this

L V CclcS <3 RRLVF
L r
L

motif disrupt the association of Cdc25A with cyclin E- or cyclin A-CDK2 in
vitro and in vivo and selectively interfere with the dephosphorylation of cyclin
E-CDK2. A peptide based on the Cy motif of sequence of p21 competitively

25 disrupts the association of Cdc25A with cyclin-CDKs and inhibits
dephosphorylation of the kinase. p21 inhibits Cdc25A-cyclin-CDK2
association and dephosphorylation of CDK2. Conversely, Cdc25A associates
with cyclin-CDK and protects it from inhibition by p21. Cdc25A also
protects DNA replication in Xenopus egg extracts from inhibition by p21.

30  Thus, cdc25A and p21 compete for binding with cyclin-CDK complexes. The

Cy motif sequence is found in many proteins involved in cell cycle dynamics,



techni ques. Baldin et /\, 1993, Genes Develop. 7 :

812-21. After infection into HT1080 E-14 cells that
wW@eaicwes4g0 pr oduce t he conveni ent nmarker protei PCT/US2004/041742

pl asm nogen activator inhibitor - 1 (PAl-1; Kang et

al ., 1998 Int . Cancer 77: 620-5; W eman et al ,

2000, . tha{ 84; 417-22), cells. har borl ng

the & § %ﬁseﬂé“é%e 3&26{% PA&] ieling and @@Fum%dla‘aéﬂp part, by

into

excpr RCCY L AL By S pRRRRR 1 T 2,

(a stable derivative of tetracycline) into the nedia.

Fol  owi ng i nduction, cell proliferation, as nonitored

by counting cells, was foundABLBE Gy s within 24

hours, and prollferatlon of the cells _‘!=,ved bl ocked

for as Iong as 30 days ( m | e K" ‘

differs from ot her forrrS@Egrovvt galg egt L s¥gh as

qui escence, in two inportaRs ways]kFiR Sk, Isa&naescence

L& somatic cells is thou (ﬂ'to be| Krrﬂav@rshhﬁ@ and it

therefore represents a speclal i zeg f(ﬁ of tf &nnal

differentiation. Second, va ! Sss;@smcq_r tLa|g1

nor phol ogi cal changes and'ﬁ’('he expl 635!1 oﬁ éf F 453
senescence- associ at ed-/ 3 ct osi @a% QSA/ ¥
activity. Recently, senegg ﬁ e haKbq@anrLo;
correlate with the establdsheent ¢f an gnusualT f or m of
terochromatin that is @ﬁe@éﬁﬁml Ldilscketle Ukl ear
oci (called SAheterochr GFafrE#H ot (BAKF)Y & (‘fB nri et
al ., 2000, Molec. Cell Bidiendepgrin pif3 Res§ "
aggregate, these data suggest that senescence results
fromthe durable repression of pronoters associ ated

cons{ PhG fhegd 213, G Pistia: Bitabfied e PP oL Gripe £282 Cv
25‘6 festiras hd%‘ﬁtlﬁ%dw SHY | [[]§ NO! £ohe B2 @}aﬁfotl?ffs 1dent1ﬁed by SEQ

hypophosphoryl at ed” Ro. “[0030] ‘The onset” of prematur
senedPaNOe8ths pd 03 Eryvmdtibis idewmtifiddnloy SEQ D N@. 9; the p130 Cy

read s Masitios by sHea T N o sthﬁifdﬁ? GoFegRt i Sbhisied by SEQ
phenghyee ﬁ?fthEM fﬁ%ﬁﬁ&%ﬁh@ﬁ@ i gﬁﬂlfd 12; the Cdc25a

retroviral ector wa ecte pr ess
SA- | EygmbtifiisddehtiddayeSEQ Iﬂith(ﬂ)tl)%p&wl pﬁ@r(ty najuftmld@ﬁhﬁsd by
with STPs that were treated wi th doxycyli

X poseiR 113 NBxlr yes pveCy é’@@tllfdé é@enélﬁeérk@’eSE@IIQtN@n éél the p21(N)
apped ANGHT | salﬁglt%e%péﬁ]tiégﬁ I3, ﬁ’lCtSﬂ &éXgH g%o’uf is identified by

char act erls i'CS asso the

phensRPED N@NPi; $he HRRAB. E1 T \ﬂqa@flé%erﬁﬁﬁd@y %Qsmqwo 18; the

in FI GURE 3. The anopunt of PAI-1 was nonitored

ELI SISS@&%S)(&) Cx newiflis identified by RFQ ABNOt £9;ftho SSc@KlSs(z) Cy

£ o R BRI BT I i8R e o 2 feein £ orit o

54 an@@é&lfﬁarb\y%m?w NO. HPMTRk 9&1sén§w/cg9 fggﬁﬁ & a@&@ﬁﬁé@%.

PAIl - protein I'evel's were iI'ncreased
30- f dLys/AfgeXKasLdays of culture vvlth respect to cells
not i nduced

[0028] A consensus DNA sequence of senescence-triggering
ankyrin repeat similar to the region of p16 (amino acids 1-60), and similar to
40  the Cy motif of p21 (amino acids 1-81), were separately cloned into nucleic

acid encoding an alpha helix produced by amino acids 1-40 of the Escherichia

9



wi th doxycyline as shown in FIGURE 4. These results
i ndi cate that STPs induce |ong-term prenature
wg@emesesasce in manmalian cells. Simlar resul t BCTYESI04/041742
been obtained in other cell |ines including CHO and
hybri doma cells produced from Sp20 nouse nyel orra
cells. [0031] mgrow ng cultures, senescence
s 4 RO

occufoli L@l rotgRdihcapssipt wmberd‘?é??é%g/ Bavharov etal.,
t
ene L o2 QRS Ll 2 B0 TRRR, This RpgShisHeRl dhence ras,in tum,

devetRpedgtb h&eﬁbﬁﬂ:ﬁ&@dﬁ@n&ﬁﬁﬁﬁ@@i‘éssﬁ)ﬁladoﬁstrﬁétlvﬂld@élﬁnﬁé STP-
timng can be achieved by placing the expression of
t he eRsingaesleictaeid wagnader dhe wansgniptipaalcopirel of a doxycycline-

Vgegtm) B}d%\ﬁ,}t{l% olésfﬁ%lgff G0ES srﬁ%gtjlgf%lgﬁsaé“gctag\vl%f r‘ge\élgr ?ar stomatitis
Bucci,aREDNA fito #ral Mggmg' cetls Gghg %bn%ﬂoﬁaﬁé’a@mﬂﬂﬁ)hosphate-

see FIGQURE 6. This ‘or any repressor system used
prev ehhzmgm@hmqm Baldiher STPONInGehes Bevaiqzb t ﬁr&l?g2 bvxéfter

to o m,lm ceI t LI NE n certai
enboiteairuinte HaTB80 14 el et achscptgdiee (e sBR et marker
arre t I [

o | ophofh B RAAARORL L ALY CERerae 1995, e g
10t r Oldmeér TH 6Q0-5;hFilémbh <f @/h,gZGG)OQBdI g Opdghadmsl.084:¢l7122),
cycl e i nhibitor genes or fragnents, of such genes under

cont £8lis arbpiiag Hiey EPpweneselacted it inghidjngs? s¢lpety eagent into the
di vi %131? EUIU?I%HE&HQ ucﬁdthg Rgés%%fe&anggé Ip'f%ﬁﬁ)n of STI"PS was induced

senescence-Ti ese
li negy a&ﬂﬁ@&fcﬁ@@?@lﬂ@s(a chibladdreratize df Bytraafcliny) if@sRe tiddia.
cell volunme ttened norphol ogy, andi ncreased

pr ot EoHowyng induptéon, Sald preliferationaes monteigdbyl Jouatipgeells, was

v MGk e oun 34 non S aB i B4 oh ofltys ellpromained

ser Ug)JdcRed PbrSas 1eﬁg9§ B¢ dsyAraet@nd) ot her i npedance
that triggers celf death ih proliferating population.

As a[@e@2equence ofemndscenqehbffetsyipom odhatfvtms yf glomgherrest, such
concentrations of secreted \Qr oduﬁct s were achij eved. . As

a r eSHIANICSERG1 1B IMRdEIPTIaRt lf%tv@%%@ﬁ%@vesoarpaﬂc cells is
di
ol | DekE PR %2@@2%{%@*&2@%&@% form of

zel | tdrhninsl differentbyonsSetonad, ft eac@npased Cetasn f.‘)h)ﬂfnotyplc
creating hybridomas, that have been enall neered to

expr leragiens Slé%hcarsé?hia’fﬂ@t%lsflé riesphelesisabehanges arbisierarmssion of

expr ession const r.y t.h v

e e S P 1

Pr eMaéntsBeriRIRS Geet sl’i?dv@ﬁ B ddrdlam @Vltme%@tafbhshrﬁ&{t&jf Tah-unusual
[0033] In certain enmbodi nents, the cells are used at

t he msm of hslﬁa@ér@ﬁaumﬁmtlsmras‘,enam disorie nimlesr dperdpallesicSA-

e S ASS SRt A RRrlY, B O6 | ORBerPBior. 20

273 85). In aggregate, these data suggest that senescence results from the
durable repression of promoters associated with growth. This repression is
enforced by the construction of stable heterochromatin-like complexes, the
formation of which is directed in part by hypophosphorylated Rb.

30  [0030] The onset of premature senescence was observed by
staining cells for SA-B-gal activity. Dimri et al., 1995, Proc. Natl. Acad.
Sci. USA 92: 9363-7. Cells maintained this phenotype for thirty days. Cells

10



manuf acturing stage. The invention is useful in that

it allows federal regulatory validation concurrent
wowaok/0ed380 i nitial investigations of the effectPUBNIENS4/041742

of the mAb. [0034] Fusion partner cell lines, such as

SP2/0 and NS1 (TABLE 3), are engineered to contain the

STPs  whiiRichlehE by RAl vebiof R8s MR did nbespltaal QAYS-gal and
system These cells are then fused with nouse spleen

cel | sdisplaperd & phenghimg idgaies]do aellstvadhh B vigplesere Aighied afith

to on I4:l ed~i I ' [

col | s SGPEVRE COh dupeelld dordRFCIL RS bR SRS fiRRea

ant i beppeesantéand Hjsphiyr8A-Baabadtiaitget lechasacterigigss asfociated with

interest, and 2)  affect, the. antici .ed. pi i cal .
fufct EB eI RS R RIS A B LB S o giagein

of hylprGormes. fHisd Shonk 8NBAI-1 Qak dRRAithicl b@ftEmsAfa@@:ys in cell
ant i bodi es (mAb aving the desired i nmunol ogi ca

speci Fhigyre yupeangtaits fromrcels weth apd éthp@riaducsy, o\glecrh‘yﬁzre filggen at
RP Shi u L Ci ey

o s o pB PRl B REBEHE Sor® thlfa T ARRALY LY.
conmetarghlg é@hiod-5 Agvraht Bgaedrsiey PASPRsicmrieadedetsyindrémed
reconmbi nant ex si.on constrycts of .the inventjon are
D e e Bueh oF 1S GReet 15 Gh Eifrd i ichmedhS o s diaced
regul &L doxQXAMRSS kIS EInSTENIRE £ 0Thdse késuRYiniRfARS SAPs

of the STPs dre responsive, such as doxycycline is

added indyce fragdelnp prenagire sqpseicnen mwpmmagm fellp.ohimites pgsults
di vi si ' - - N

ot at o3P SR Ra p R ks BN o RN FRSERA Bl K
expec peddlvesthfromesh2quanise toyelsnafcell\bs. The benefit of

engi n i.ng RP Shift into precursor cell lines ig that
LR subdBIRHES §u1wﬁdﬁfelewep?edﬁ+litﬁé§g alter the cell
Pr eCUL&Rh afi @ptirkl A&Sity AR ﬁékﬂeiﬂ%td&ﬁléﬂiéh. RBp&&NARL Bf premature
simlarity in function, growh characteristics, and

ext entsengsceRPe Srassantiglipawixitnizg profaptien dtondeedlgping the premature

hybri fusion-partners. Cell line j cel .
et or crea-a B RPN Btk b 1 R BPET L R e b Rton
al , 197&e FBs.under tharagntition of 82n8icible préinéier. A esisfyahis
Auchi ncl gss et al,

1981, No...J. Inmmungl. 121: 1839-
CRE- 15%&11%@1%2@%&5@0@ ﬁﬁﬁ&oma@%%fﬂ?aweﬁf ws iﬂ",eloped-
(1:% E 2, Pélg%&%hﬁ eF19b08BU.8.7 BatBidt Mo. T6,63 5448 SEEBBIUHE BOThis or

any repressor system used must prevent expression of the STPs until the

culture grows to optimum cell density.

25 CELL LINES
[0032] In certain embodiments, the cell lines of the present
invention arrest of cell division by conditionally expressing known blockers of
the cell cycle. The stable introduction of the full-length coding regions of cell
cycle inhibitor genes or fragments of such genes under control of inducible

30 promoters not only stopped cell division, but induced differentiation to a
senescence-like state. As observed for these cell lines, senescence was

characterized by an increase in cell volume, a flattened morphology, and
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K6H6/ B5 Human B Carroll et al, 1986, J. |nmunol.

Met hods 89: A T.C. C Accession | ynphoma/ Mouse 61-72
wooosysBona CRL- 1823 NSI Human | ynphobl ast USCPESm04/041742

4,720,459 A T.C. C. Accession No. CRL-8644 FO Muse

nyel oma de StGoth & Schei degger, 1980, J A T.C C

Accessi on | nmunol . t.hods .35:.. No., 1-21 - 164

Y3- AgCreasedPIRIGn syREhetin cueh ?eélS@aﬂ.aﬁO&%Gfgﬁ%wm@ verg also

131- yes ' - 5 =

e Ry SRt Rt dp Wirirtigudfpteales ity i Towerkd i,

A. T. Tes§of Reesactors, Mk@otibichingek and other &hpeddmce fhat tdgeds cell

CRL- 1580PRCODUCTI ON OF MONOCLONAL ANTI BODI ES [Q035] I n

cer t d¢ath Bvipreliferating pepulatien. pAs 8 SARSIINERGR §IFRIS RhepayiPdhy

t el ol ' d i h ' :
nourOEE Pttt B eRutiiRed L tTed PGS e dehigyeg. Ase
ant i RQdi epnifethiedia dhRpstiipRSexthanddGilifbdib R camvented.
ani mal ; ‘obtaining i mMmune cells fromthe animal's

spl eBisclasnd hénesi ang mavanatien sells éngluding iGhinesedasaster cary
(fusi art ner uch as cel.ls froma.nyelom, .tao ..
ok ol SRR BTG car el Sy Yok 8 TR U FArRIER, o} Sreating
nmous WeCThat RENED eﬁ‘iﬁéﬂﬁ;{e% QRS bR BEll B$&H inHibe
fuse ]%re [ ferarred a %y ri dorrg, sec?et gs rm?]ocllrcl)nal or(s)
Bt | bisdided by Aedoppbinamt exposssiburcenstserds bHthepnozhimnnthat switch
nonocl onal anti bodies is ill us‘trat(?d.i n Fl GURE 5.

the cells from a replicative to a protein producing premature senescent state

(termed “RP Shift” herein).

[0033] In certain embodiments, the cells are used at the fusion
stage of monoclonal antibody development so that enhanced monoclonal

15 antibédy production may be invoked by inducing the RP Shift at the
manufacturing stage. The invention is useful in that it allows federal
regulatory validation concurrent with the initial investigations of the
effectiveness of the mAb.
[0034] Fusion partner cell lines, such as SP2/0 and NS1 (TABLE

20  3), are engineered to contain the STPs under the control of the RP Shift
regulatory system. These cells are then fused with mouse spleen cells using
standard hybridoma technologies familiar to one skilled in the art. The
resulting hybridoma cells are screened for production of monoclonal
antibodies that 1) bind to a targeted antigen of interest, and 2) affect the

25  anticipated biological function. After a primary determination of any cohort
of hybridoma fusion clones to identify monoclonal antibodies (mAb) having
the desired immunological specificity, avidity or other functional property, the
RP Shift can be used to produce sufficient quantities of mAb for further
investigation and commercialization. Advantageously, STPs encoded by the

30 recombinant expression constructs of the invention are not expressed in said
cells until an inducer to which regulatory expression elements controlling

expression of the STPs are responsive, such as doxycycline is added to the cell

12



[0036] An investigator who wi shes to target a

particular protein or other nolecule associated with a
wW@arobiozs4B@r di sease state generates a cell |i nBCT/H81004/041742

secretes nonocl onal antibodies that react strongly

with that protein or nolecule. One nethod of

manuf act uri a cell .I'ine tha roduce nqcl opal

ant | BUdFoeR o CPan dndistion: FHBHBWSH BLIIEH 4 ey enter a
| mog b al dez 84y @a%ﬁﬁll% tHid B8tel gﬁ%%eﬁ@?kﬁh%} KN OMRR RS

a fusion partner, to produce nonocl onal anti body

bear ¢ritgnbaddquagicitios of mAber dde HeaeAtdli engindeaing RIS Bhifeinto
producti on of nonocl onal antibodi es, however,

hK brli’fG_@lrvf:ﬁ()lb%qn lénasmis Eha@ Pl el rlaiaeﬁﬁmsreﬁmfgntkyargéwﬂaf_f@rlé%@e
& epeh Rl RS shg LS ApRSERLR Rl A3dhBon, growth

gr OWHIGadt&1esR s Cald| dktdr off RIFOShil @ipakitityr s cont ai ni ng
cell-culture medium This technique requires sone
expertise, requires special nedia, and can be

expensi ve and ti ne-consum ng. Tt}grse has been

consi derabl e research on in \;F?tf nmet hods for grow ng
hybri donas and t hegRefarRa WyBlidedta fsknl Rymexpensi ve,
are faster, and produce anti bodies in higher
conc€plllinei on t han hasSbedies/ celbtypgse in t|hBefgrece USE

1. SA LAY

TDANMNCAEMN Nl _TLIC
8, Eur.

7 NECANHVAESTHN T PRODUCTHONG \
ANTI SRETES0037] I pMSEFS BSHAVRAEL of fﬁje ) %;fég, oy
i NVeALT.ONC. AbaRsigani c¢| ani mal s used for pr g&ﬁ%ﬁ i 1081
nonogl,onal antibodi es| Laboratory and donest{t™ ?ﬁSrFég wAIOL
- niméz,motl 7: 1839-

transgenesis has enorphous potential, inte
creaﬁgit ?%gnlzqeni caninals as bioreactors fio#3the

prod¥d@2i®n of useful pRetBilyspkeldsstas t hey Kpmattircet al., 1982, J.
pr ot i,@ ang ant.i bodi gs. Transgeni ¢ ani ma| €elf Biadle 93 f B16-82
exanpt ?: C8SF108t generated by in vitro

m croinj ection of a fertilized egg with the foreign

DNA gRAe]l66pl ant ati oh i nto pseudopregnant foster

not hgrsleasdl | denti fi catuamend transgeni ¢ pCagelhy: 4/f, 4086, J.
exanmpl e, by PCR). In imce, the devel opment iehunol. Methods 89:
enbr PohiGCsAerssEion ¢ AR 48 si npl i f gpdat he
inith@ step because t &meil tured cellsj can be
easi CRIi-i 82%f ected, mani'pulated in vitro and then

1”4

i npl agtied into a mul ti CRinhdsl lgmphbisiastocy st | USartinng, 720,459
transgeni c ani mal s. Honobzygous progeny canp be
genedal 4Cf Aepgssion cr psses of the chinerif individuals
prodieed fromthese tfansgenic animals. [P038] There

are (OmIv-8644anpl es of the application of transgenic

mousecf echnol ogy T n therdiseheye®dma econdi naaé StGroth &
i mmunogl obulins, to create animals that cpRsididdslty€bso, J.

pr oddce.G.€chebessomt anti bodi es or anti bod /Iﬁﬁzﬁﬂcff?mfe?hods 35
capablee of neutralizinpg common pat hogens. | Ar [ “‘
tranggpgnesie can al sojbe used to create mce 't hat

car rys0Hggn yari abl e and; GRARLANT 0ene Segmltserdl, 1979,
germine configuration. These animals produge. ..277:131-3

r ear Aafided. Accession

No.
CRL-1631
P3X63-Ag8-653 Human myeloma Kohler & Shulman,
AT.CC. A . 1978, Curr. Top.

4L Accession Microbiol. Immunol 81:
No.

p. 143-8

CRL-1580
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human anti bodies in their B cells and produce human

anti bodi es after conventional inmunization procedures.
w@eoksdisber et ah, 1990, Biochem stry 29: 136PCTUS2004/041742

Mendez /., 1997, Nature Genet. 15: 146-56; Neuberger &

Bruggemann, 1997, Nature 38: 25-6; Yang et ah, 1999,

Cancer Res. 59: 1236-43. Transgeni ¢ nouse strains that

o1 £ PRORRITIAN O NONOGEONS AN FRRBER g huren

ant i ﬁﬁ)g%] usi ng copyventic 0%%%&1}&1%&9@ &Qﬂf 1%8&1&%%@1011

obt at'n when | arge Size pase n genom c

f r agpmfies ceDMndiin L iReRy rddﬁc’dld)rgbf mohatlongemgibones.e The
i ntroduced into nurine e onic stemcells. These

cel | proalnetmmeﬁmgedbﬁdranblba ies Egauares ithegiepoel immyaizing an

resul tin trans enic mc rossed wWth mce

i or D B ST MmO GREN Beblbel £% BRee
pr odygenfak %suéﬂ@r&fthragcahemanqmsa&pﬁwﬁIsﬂc}@aé:@edlsrfeom a
genes. [0039] These transgenic m ce produce human | gM

and hiy@lcand,itb acikeshern imedaatal.v #hy ahingd used umlormally a mouse,
concentrations. The nt i bo npos hi .gh
pr opBPYVEYRT> BfCH RIS taq% %Safi) Cﬁ}?df%ﬁ%gceq térmed h
f’(? agﬁgﬁ"i‘&&rﬁﬁ NSctes YN &ﬁﬁj ahti vﬁcﬂﬁes‘: hﬂ'tg[ﬂydl[f)ro re] used for

gen’es are si m arto

per | phatueingbhonetlbydphdbydiesis iBosthatediin FEFGRE f'of CDRS
andl\l— addi tion are characteristicall ¥1 human. Abgeni x

( Fr el cA ( XeAOrBYRSEEZatoRn Vhosyis @t%tﬂgeﬁé@@%ulmotem
t h at ob?%%use Vgsgggl\sﬁ%gg’pﬁ}gatpéﬁﬂ:?lga?%&ag? é‘[ﬁﬁ gse'hgﬁlt&sa cell

ant i jagdies sé'@rbfé@ nésO¢RMal aiodisthhdens sh@ﬁglyamm yhat protein or
Hybri ds devel oped in this way are stable and secrete

1ar gmc&emmmt @ngﬁnefh@oﬁmnmﬁac@armguas@&dm thatpredneasanenoclonal

in the.or ant i bodi es. , [ 0040 odi

pr odala%laocﬂ o Smeer SbheRdes Rl o ligef fei<ioma cen
t hat ji,be %G@TR'B?SESB [R5 & & ARG ﬁﬁh@r}’t‘é‘iﬁ%ﬂ@e‘ rﬁGnoclonal
pattern (Borrebaec 1999, Nature Biotechnol. 21)

t hat aptilsedy laeapmgd'ryﬁ)ndbmas sk omlenti anhi¢edarge” s’wa}eeprbducuon of
anti bodi es ther utl ally ells,

have TPH95I0et f %weat PRy here s Apgamultiply to

2 untda e an%l?ti)‘%%lf’%?% UF B bpacBERRBARss: Open

ANTI B{ddstrfal [s0414,1the Viasthadisf erddeedtfongnéwingfthedeecefis éskange
i nvention provi de reconbinant cell's that permt

chi nbrqr@aqigltsrqoatalmng%@wbm medivay bl Zecdmiguspguires some

i muno and r i nan {

RS SRt P Ao e SO0G B GO U TRve qud fifpe-consuming
yi el qerddsBIeh CoR¥iBEdaBlel reEBARGObR B t/dSmERbas fortdiewing
original nmurine variable regions and the constant

28gi bybridomaswid thesenéwer mhihods afe lassenpansizetarg dasjert and

r
try tp?o&u%% %%%b%’é@maﬂlghgr Concentration than has been the case in the past.

USE OF TRANSGENIC ANIMALS IN THE PRODUCTION OF
MONOCLONAL ANTIBODIES

30 [0037] In other embodiments of the present invention, transgenic
animals used for producing monoclonal antibodies. Laboratory and domestic

animal transgenesis has enormous potential, inter alia, to create transgenic
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human effector functions. These antibodies are used in
t herapy when effector and ot her Fc-associ ated
wo cove28386 and properties are needed. Hunmani zePlCTyb2004041742
i mmunogl obul i ns possess nurine residues that conform
to specific conplementari ty anti bodi es determ ni ng

e SR Grasort Gorain Bt PhOU R Ch o peutc
her e difiGs G0 LESPANE. g%'n%lﬁfag (i, due éX?Hﬁgl%) ReRNfirst

elimnated to try to abrodate HAMA and gain

ef f egémeratbd bgtii 098 mib@$igedtivn dfmjfeﬂﬂlmde:glgmm the foreign DNA
t herapy when effector and ot her FEc-associ at ed
f unc 8l smpkatgiionata pssydepregiaé desier rp@%%l&@] and identification of

b AT e S —
Fabs emfbfy?tﬁﬁl@ Blefh EulbREhes1eE By Behphified siehwitial step)because these

their variants m ni bodi es, CRAbs, nultifunctional and
mul t Puléired iceile catl by easilydransiecied opapulated Farga; aethem d

e ofBp REREENEH BG- SR AR e TR g b

Vi VOH@ Sl Hﬁyﬁq%g '\f%ﬁ B8 oaidatod £k the' @84t BEFRhimeric
drug, toxrn and targe ed delivery, detoxification

o0 dindisidaald produced frai these tmansgemh ameoialsneut ral i zat | on
of i s and m cr.por gani sns, S nos
RS oo SRS Y e PO TS o 8 Reltcafgp ot irnsgenic

L TR T R Tl g

REC%ﬁhmmhaAbﬂmm\ﬁy ﬂaﬁ&tﬂaﬁ&: rdcondtitan aﬁtl’omﬂiesrenamubody
cell lines of the present .invention are used for )
pr od@r@gﬂgnFSé@@ﬁbherpimeuﬁhlﬁla& aPEEIon pRtRgeRRt Animal transgenesis

|1§mu '321? la]gg gJ 'lﬂe %@g&gﬁﬂg St n?%uﬁ{a?x%glagfédang constant gene

mani pu fOF an endl nee rocee

t he Yadrhehh e géﬁlﬂﬂw’@nﬁgﬁﬁﬁﬁﬁ qfheb@&lhnﬁe@pmdﬁw rs'aﬁdnged

light (L) charns that determ ne the conplete

f unchinalansibedies i theatB celds andprgdvcephumamantghadies aftes

tial cl | obul | h
cons EPRETHRA DR BN b eSS P ko R kel s D ©
1985Bz<§qie%§t¢y 23:9136b2PAvédef dr @M ﬂ@wwa%lel Genet. 15: 146-56;

(hybri domas, "B-Tynphocytes or B-tumor cell Tines).
200 s I\{ﬁube@du BeBirgggehwmnnatP 7, éfmzmib g8y anigtetiag, 1999, Cancer

necessary to | ti fy clanes contalnln rearranged,. .
conpﬁtee ﬁ%hf?r%g%} E@%@gemf morUé%trale&r??m@f%s?«@eﬁfﬂw human
o1 Sl R RO G900 A2, ST Ay

[ 0044htighe, devglcopvanionaf hjliklopel tycfigsss ababtuined when large

reaction (PCR, Miullis et al, 1986, Cold Spring Harb.
Synmp s1zg(a;@ga—bgp@| hurean gg@gnqu Srpgments containing heavy or light

25  chain genes were introduced into murine embryonic stem cells. These cells

are then used for blastocyte injections. The resulting transgenic mice are
crossed with mice having disrupted endogenous heavy and light (k) chain loci
to produce mice having human antibody chain-encoding genes.
[0039] These transgenic mice produce human IgM and IgG

30 antibodies at relatively high serum concentrations. The antibodies are
composed of a high proportion of human k (not mouse k) and the

usage/patterns of heavy and light chain 7, D, and J germinal genes are similar
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its application to the field (Larrick e a/., 1988,

Prog. din. Biol. Res. TW 383-93; Larrick et al.,
wa2@e/28sochem Bi ophys. Res. Commun. 160: 125BcBUS2004/041742

Olandi et /., 1989, Proc. Natl. Acad. Sd. USA 86:

3833-7), greatly sinplified the cloning of V region

genes anpd set the stage for extraaqrdi nary advances in

ant i %Wﬂa%ﬁgqmpiwaw%rqlww ofyigsfoth the length of
i mu ' [.O PLR. .+ [ aRti

 ToolP PR AR 015 Uy gl RELE b, )
hybr (Xetosouze) &rd VisdhesyPeiscetdh NI (EMAbHVbusgttave defeloped

the desired mature V-region genes, this step avoids
conpirersgeniciheuserftsitsthatpredwse aiigensneEc fumes mpppclonal

i . JThe PCR prj - ' | -
o oS e B Bulh Ba I PREY. S oflgpeain
begi fié {eyafe shbie réﬁd‘ébc@ﬁﬂﬁ?e(zﬁﬁédrﬁ§@@lﬁ@h%ﬁhﬁy {diesdcRition
inthe Vregion), at the end of the JH or JL segnents

( FRAcomstartién feaardemefetD AM)egiibedieand at the proxi nal

CL o constant ,regions. Larrigck.et ah 989, I|d.. ..

[ 004£q0%§icause di f%ﬁﬂﬂ 1o}/P Cﬁd E%Fl}ﬁs?]gpc%éwéesﬂle Limitation,
probgblyv&Valay af fe%_?f@s@_a%h%'e%p@ﬁﬁ%_‘g‘ly‘s(?syl_%tﬁﬁn?ﬁtét&n

strong seqlience Si arities - conbined W
pos s (Botretiagckf 1998t Nadure iBigrediegdné 7 ab2l ) ghatiidsens potentihlerisk to

primer - the nunber of synthetic oligonucleqtide pairs
r equipiag these phymen Lty tﬂer&ﬁ%u@ahgn rich 8@%"%12 vWfich have

V reqi - ), i
or i miaPA0e Bt oS FEUERIGR nlTur ol o FYr R Igy be
foun Eréf@‘ra’é}bafbﬁ Pécoentifnt“htieaaized antifudydevélapment  of

anti body conbi natorial |ibrary technol ogy boosted
these efforts and has produced several reliable sets

iar d A BB AP BGRB8 8050
Tet wmm'] ough t /. yva#i@isembllimehts bMY PRdsenBiveR@iir frovide

en designing anti body PCR priners, other _
char astomtiisantcslls thabpermit ohimpanit hybeidudenyezoglolulingy humanized
restgiction enz ites .and tags; expression :
st r ab¥gne maNEORIgBRTiRT. ang e aiady Sripnoglohutin
puri y Ahiferi fid i lobuli
Ry br {AE e T RO Bt uh Tl IR SuRieriE RS mpmunoglobulins
2he sstainhihe ocignlal goninelvaoihbitasgions anditlet ddmstant regions are
anplificatjon of an aberrant i’hlgaappa RNA transcri t hat .
i s pewdiehed fos thessyterhumasantihady 40 tyripssqucedd A Mg gain
orig : r -
par ¢ ARendeecteE hul RS TS Rl OiRRd i Sh SEtapy R offector
Med. ah8Bthet 0 asgbbiatb@ Pdidtioae BAd biepRstidsaire fuededs Hwthanized
anti body PCR have inproved trenmendously since the _
fi r stybegemnsmogivhubinappssssemariae regidusy tha congsnsiecdpecific

osi GhaPLREER P paieS AElRBLIEs oy HER BaRsie
par aRREERAll rdlevidRMrs SRMspldftarad althehAPmtody Srdmework. From
so, the | arge anount’ of

custom reaction tubes. Al )
here, the corresponding regions and residues have been eliminated to try to

abrogate HAMA and gain human effector functions. These antibodies are

used in therapy when effector and other Fc-associated functions and properties
30 areneeded.

[0042] Recombinant immunoglobulin fragments also may be

produced in bacteria or yeast. These fragments include Fabs, fragments Fv
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accunul ated i nformati on on new anti body sequences has
decisively contributed to the expl osive use of this

wa@ ovplozg4spower f ul t echni que. CHI MERI C AND HUVANPCEDS2004/041742
RECOVBI NANT ANTI BODI ES [0047] In yet further
enbodi nents, cell lines of the present invention are

e S g e {56 VLB e G DS,
deveh ORSRnEAG P3S4 ?mﬂ‘ﬂcé ?%@hc 'd?ab%ﬁ?’g kﬁ%gg%i% t@ﬁﬂb 95?5 and

genetic engi neering et a

717- fBioNesmsaugtins (H883modMd, inkhuddE8ins, BRI\/.[)etR&i:Iombinant
1983, Proc. Natl. Acad. ScL USA 80: 825-9; Shar on
al , awdpdyNammentshaye tosn uped (gy vato miioimggmod F‘J&P‘il:% and in

S b SRR PSRBTl 8, B8R o

desi gamsehf e6tins, diﬂéﬁfléﬂ i@dfFect HeutraliffonSefrvarused mgl t hat
the first reconbinant ther apeutic anti bodjes were

pr epEHe@OTgANISIRS, bpmgenwsﬁnamm@wsws wxkcaielysige These

G R MG AT W e —

et ahereh84, Proc. Natl. Acad. Sd. USA 81; 6851-5;
Neuberger et ah, 1984, Nature 312 : 604-8), the
bbntents of whi ch are incorporated by reference.

the CHEMSPRITEARHERS %@%ﬁm@%@&ﬁ@@%ﬁ@m

and iy (?ﬁ% @ito vectors carrying human ganma and
kappa i da) constant dommins. These vectors can

b e p](m&]lr ed to inh owler dabodiateais)sell tined afiidhe present invention
expression, or they can be produced as_separate
pl as ﬁfedssedzf@r pwéuﬁ@awoamnamtgw%leMF nEnpestat dmgpnoglobulin

o

| i popedtRed did BB varfiable Svg @bﬁiaﬁﬂgéma's QFibdeh HRYPH) and light (L)
Reci pient cells inclu el omas, Chi nese hanster

ovar ghgiasidat defetrsingrible pnmebtte fuictional Atmeture eéﬂleregltlgﬁn-é?mdmg

he  euf Spe Bl PERE B hmbnab BR3ERR vy ¥ Pstruction
S' m |o§[1bfa‘i’16‘§ %@g@ﬁﬁrhﬁr@NAh@%ﬁ%ﬁa@8mﬁgc@9§9 120blB, from

I's are preferred because of their nore
h@lnaﬂohok&lkgl(hylm@dmﬂs Balyngthioeytes an B-adaptcalilines)y Tlus
hi ghdensity, | - c le cultivatjon in seruy a&d
pr ot EFeRedpisds HIQUTRSFEUSRL fdiseessandp lg%r& yelonss

(Ref ?tlat%ﬁ]?g Vﬁ]%aﬁg &le %hﬁﬁ%egleé I é&% 9)21st1ﬁ§]§etween the

cont en are I corpora erehc

Conmpaieed] peptidebVi ghdriastaht (&E}Scfcﬁﬁatlﬂlﬁa%@lﬁg rsedijenﬂw; Bmposed
| ower anpbunts of antibodies and frequently |ose
ant i ladifiosakteehnieg] dithisaltigspr oach to soI ving this

obl as been tg.use. thedih folate redyctas
BRI cce. e dnbREveIoSshY o e Bl iy S P Rgtion (PR
cont eyiIis @ amg;% %QZSIBW;%PM%“ sﬁnpyg@hﬁ@mea 263-73), and
sel ection and anplification systémas part of the
vect urllssapphcz&rmu:)eherﬁbltdl (Eapyck enadgi 883 d?rognd?lnucll?vol Res. 272:
hi gh%%3?9%t; iaméi( Gl ?8§é ol-?zochem Biophys. Res. Commun. 160: 1250-6;

Orlandi et al., 1989, Proc. Natl. Acad. Sci. USA 86: 3833-7), greatly

30 simplified the cloning of V region genes and set the stage for extraordinary

advances in antibody engineering. To amplify the VL and VH

immunoglobulin regions by PCR, cDNA is fabricated by reverse transcription
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[0048] Wiile this selection is effective in CHO cells,

its use becones nore conplex in nyelom cells because
wobooenesagenous DHFR activity. An alternative VRCT/U82004/041742

system for high expression of reconbinant anti bodies

in ceIIs of nyeloid origin has been devel oped based on

21 o HOrRBRUK GRESHIER SR Gy B BB iy D s
et al 9%?%8%’19 o AR %%‘?f? Wg&@} 85%?9%??19 fhgesen

cont ephrplatiyvhe dltederenebprgaoraaged génes ragflénigoese. The PCR primer
Chinmeric antibodi es_show t he sane ecificity and

af f i BpErodesignaskAmmihe basis 9f camse Wl%%lbasﬁrsé%%ﬁbﬂ@t exist

of ef [ e

nélcr og %gb:e%gﬁoggm Cl %@ﬁ%ﬁs g&’#egg(g%[lggrgo ﬂgf I'Xa the v

i Nt hegibh)yaptheaidettthe 1M og FDRESents tqunnﬁ ihid fearr@ﬁgetdhv region)
muri ne constant regi ons by the human ones increases

t he @nd|abé1edapxmlfcu pr eHlreonptant repoowo L agiely eloHi, HEBY cld.

KSLZ'@@@"EVEFL? e el ftREH} Vi et 2sem prgpavly
-+ e%8RAd flbm lam@bfb%ﬁrsoﬂ%d Heéveddon tS@ﬁ}}l&%tsﬁﬁﬂﬁ‘ll@éS—

vvh| ch are incorporated by reference. t hese
$0 udicembinad Wik thepassibilityex rlnﬂrdlmc;mg/\mgeaeraue posigosaindke

s poREE T °tﬂsca“%%9f§n§$ﬁ?i \eeBLCRHAT s Tequird fo pitne at
i mmu Ni
VT egrons S0 Rdr SR efer 8a Iﬁéa?ﬁi‘é@ﬁe%%d&%eﬁﬁ%ﬂ.l fim.

of mMameeAdnislg ipoimserwets fbletm rPtCEd cloniddd £V regioas can be found by
(1997, Innunotechnolog¥ : 71-81), the contents of
whi cReaiehingihe fifsatae d Iﬁﬁ/d?V@lW of arhbady eqmbigpiorial library

Egt atteecqmgp L@/eoo\és{e%gth%% e-Efo% zt\%l ¢ O(?cfuis%ga severz?l reliable sets of

nnlogous uman sequences,

ConpIpeTre phigderd FordRtISHIBUES M n&ﬁa@wegﬁla@s HedHrd B&al., 1999, J.
Ver ni er zone untouched. The anti nbusé response in

pri mitiek Gleam.nAl4: ¥8248-3y Ketitebonouglr ¢t/ anY9hddires. Immunol.

Pt Rt A A A6 BBRo0 iR oerpof g hatacteistics o
humamzeg Mf%ﬁlﬁ@ﬁ%@%)aﬁ&hlé? ‘i’é’s)frlé&ﬁ‘ivg’r&;gzﬁé diles R tagog gxpression
produced by R echmann et al 1988 ture 332: 323-

20 t lsefategiﬂsemtlspecﬁlﬁwvectbraand dateonqnomaxi parifiyation strategies. In
ref erence si ng nti-CD52 CAI\/PATH-J@ {ﬁi;? anti body
as t &hgease HRe wlgimas, sperjak cEm Avgt e @mmdymgmng the

propaq

R S e M
synt Ra$Asrapkcraptoapk @ikt iarhardy 6f thbsevcdlleginbritédi fign the
sequence information fromthe CDRs fromthe mnurine

t her #peiral MQRG-bbaymordsemiwvideh moshmyelaspgp Bisidn parmngrare
55 o RS PRallef U R e e RN B6722. T 001 0N

[0046] Conditions for successful antibody PCR have improved

tremendously since the first reports. Now available are RNA extraction and
cDNA Kkits, error- free thermostable DNA polymerases, designer reaction-
buffer compositions and other PCR paraphernalia, from sophisticated

30 thermocyclers to custom reaction tubes. Also, the large amount of
accumulated information on new antibody sequences has decisively

contributed to the explosive use of this simple, powerful technique.
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constant regions for expression of the conplete
i mmunogl obulin. In their approach, Wnter and
W@ owe/0ks86 proposed using the same human V r egPOIURIIN4/041742
the needed framework. If grafting the nmurine CDRs
reduced or abolished the binding affinity, new
constructs are prepared to incorporate additiona
nouse residues near the CDRs until original binding

et A i) R PR, ANTEPPPIES

soon[(oat7) owed by t hayetdhirthdreenttodimbnts Deedl limeslafliBe gresent
(Fremont, CA, USA), whjich was al so based o .
CDR- §ivantiomgre usgd de pealuce ghimerpsyangd h%%nlze&@sambwm

A : 9- r [ ' .
(5 B8 2 LNE B, BB S BB

onespywikigwaval dndiboay gahehrggmeeapp Giltles @pdE] 1983, iC8ll 33:
t hen enmpl OKIed to identify those few nurine residues

t hat 7h%R8; Neybarget, 4083, BBE 1.n2: IRs8; Cloetetlt, 1983.4oc. Natl.

2 h act t . .
anadcrd-atidnarid SPobit Restlien o o d BardAtE Hb {8k T Rood e
Wi | g; t hese \eagionaer ede antwipede prbass Fﬁ%l&’_ﬁ%‘aﬁ HAMA

be considefed fulTy, humanized i mmunogl obul i ns
U0di sgsporst aftdn amerishiidd freatmientsandihrlackesidasied effector

ReboltigDsd 1 Ty QDo 4yt G PrOBna 4 Borapgic imtibodics
Vood I\Xf%r@‘ﬁl%a?b];ed]\g@l? a s%i;l?i@%ﬁtﬁ @dd Qf‘th@%ulfi;@é?éc;rﬁtant EB&¥ins by

now acco or a su antil a per cent age o
i MU siegilatuiel of huedn otigir (Bavbignhag @l 1984 ANakat Al 2. 643-6;

[ 0051] I munogeni c gﬁitopes can still be present in
t he pedl o/.rl8FtoREoasVel. r dead. 1 S+ Cé%glii@ﬁ—i Neuberger et

tatio Binpvat | . S - .
et a5 22 ROSRa® PpRRad oo ipasyparated by
epl t e¢rBfence€VED tﬁ]ﬁ@éﬁ_@@ﬁ?ﬁse vhiaiceicaRpbedieh,ahe V fpfdilofdle
al., 1994, Mdlec. Biotechnol. 1 : 251- 263

OT HEFURKAEBOD YN EONSTROTY GRS bp 0B8]l byP Gl @nf émserted into vectors

o T e o AR AR T P
funcLaeal caﬂ{t{ég?%{)ﬁ@g ORI de@bth BhdiReFdr t8Rdkbh 8Rpression, or they

domains to a he original effector mechani sms and
po opean be prafucttes asparito gplasmidefow e hGyyranddgiht ckains. Different

anti bodi es _have been produced, usi ng conyent.i onal . )
hydr B@Wﬁtlg@ﬁ have gen Vasieatyd With dtese pgimgeria genetinqppiructions
157: . 3. X i ch . : :

4421 1}1@%&%%&)'8%[%10% ﬁb‘i“‘g%”/é,afuﬂﬁ’égrﬁ% ?n%rualﬁllé'@v@@:hdi %‘@%%d'

| muReaHiagiceHs (Hohadeomy oAb kERiazse halRdér, ovbirg (GHO) cells and

Bi ot echnol . 14: 52- 60) are fusion proteins that
conbiinfect ¢rdlshiAdigs sgpdingdn p sgeelie wedism wherasgdy tignsfgctomas

mai ng of a.ligand-specif c .cell . surface c
Theo et an s e S rrb gl S B b T R o
expelhAPdHiRdhat BRrkiohikd. ISmbh©RbsIcBls, MO @k afisrefdired because
of their more human-like glycosylation pattern and adaptability for high-

density, large-scale cultivation in serum and protein-free media, an important

aspect for production (Reff, 1993, Curr. Opin. Biotechnol. 4: 573-6), the
30 contents of which are incorporated by reference. Compared to hybridomas,

transfectomas secrete much lower amounts of antibodies and frequently lose

antibody secretion. One approach to solving this problem has been to use the
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medi ci ne. Antigenized anti bodies (Xiong et al, 1997,

Nat ure Bi otechnol. 15 : 882-6) are nmade by grafting
w@ewbiogkasepi t opes derived from antigens that aPEI/US2004/041742
different frominmunogl obulins in the place of the CDR

| oops of an i munogl obulin. The conformationally

restrjcted exposure of rt. forei gn peptides usi

oo e Paabaes IDRNE, Hebdioke PO e S ), the
constant, @Ry aQQH@drgﬁra‘E de%;f‘ef&reﬁgg, 3b18Btion and amplification
conbi nat1ons for 1 nmunoprophyl-axis or |mrunotﬁtérap§).

They sgsdin ak portlof tlexteicsdo tasurd enpegipydatdgpatioangnd metldhigher

and the rational_ design of new drugs. Finally, Lunde
et aPntiodygRxpregsionr e Bi ot echnol . | T- 670-5) have

rece engi neer egnanti -l n i. | &3 W cell

e%i t &dégé ]i nserted %1% ¢ 1805%%3(:?{8%3?%2%&%8% ﬁ%ll(-sg Cghls’ Its use

I Mpr g¥&smdshoRf donsplex &Y nijbloBaL &dllsheb useroFeaabg vk TSR
and stinulates specific cell's, an approach that may

be useifvity. i An ghemmative Mectoesystene fonfegh exprEsBEDYE recombinant

e A T T T T—

i de n%yxgﬁétaﬁé‘sci f,é'l&itame K& Jddtht ¥1rhst fgh%lﬁt%rcfe@%ncllence of

anti body nol ecul e. They can be produced with simlar
00 i nprebanachrahiydiridpfras|oni exalemdusfglaignemt £ invitme growth

AR o AR DS TPy oo
F( ab%'é}pﬁjre Fl\féorﬁ_agﬁé?edprw ﬁ'féfeﬁ‘ée. a@l‘{iﬁ{grﬁ:ga‘?ﬁibgﬁﬁﬁ sﬁ@\gltﬁe same
antlboéles #or ny therapeuti c uses because of therr

smal kpgciftineamhalfipity efpasdnkal na@inecantibod s @ng ene tapabl st
and cl earance. Dall’'Acqua & Carter, 1998, Curr. Opin.
St r uetticigithi megiating C, atihody £lspendont mepegphage cpptoxicity

17 KAPPICK R oblent oo BATRNGE ribfe Bt sspersl
Y €2 kubdRRANRRH GHthe AuRfrRCihislaArediorfs &S ARD hiAAh oARS iashtes the

fragments in yeast was stinulated by their properties
and potlegicaldialfalfs imodnd.ons and al so because of the

G OAGHA' 5o L0 CoBhh SR SRS R i

ant i £ QR [
t hangﬁlgy(;/cggr S agmg?% " Elg’?l%a%?q? cﬁnilégggfal aﬁ ocC. 5%2?{%’23 gé’. J

B0 UShnBaothd6.785:842-5T))itkse vanténts o€ ivhikhoart liwcosperasdd dreference.
single-chain Fv_fragments (scFv), artjficial
constreithessstughes & hagderorap ¢iean fat. ebig insoamg ¢agas

hai ) i. [ ; . . .
Chy oA 6 O AL P i i
( 10- 2Birmé&$d Audodidseeiined éinniunogdiBs aleqdt ofNhklpresence of the

Acad. Sd. USA 85: 8678- 82) nmde of am no acids that _
wi | | mrging iregipas. eAnpther wag of sediicing bf imhamegarisphobinairine V

terfaces of the et er odi .- ScFvs are, st apl
38 SHeRSS wRanore by e Ll 3R e gl T1-81), the
or i gicBAfents\of AR hredihckipdratéd By 25BreBRs | ThedeauBHdRt @8ftated
when conpared with reconbi nant” Fab, where two separate
mouse V region T-cell epitopes to the homologous human sequences, leaving
the complementarity determining regions (CDRs) and the Vernier zone
untouched. The antimouse response in primates was nullified by the chimeric

30 antibodies produced by linking the remodeled mouse V regions to human

constant domains.
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protei ns nust be expressed and then fold together.

Al so, scFv genes can be easily generated by PCR Davis
w@00al02848®91, Bi ot echnology (N Y) 9 : 165-9. [POBU2004/041742

Anti body fragnments have al so been expressed in fungi

(Davis et al., 1991, Biotechnol ogy (NY) 9 : 165-9),

mamel i an cells (R_.echmann t /. igﬁ gb Bi ol
203 [4938] 8) and |n§1é¢bﬁr8é£lﬂlﬂséh'eIR?@tZ§ shaped) 0d¥996
. t
S| AP 3Py Mo 108 O 3.1

19927, Measinténts ofwBich&ke iRJokpSrateldsi reteramir) using the anti-CD52
Ant i bod fragnents have been expressed in

Sacc Ea‘rMRﬁa" laatanfiberyes (xgetuing the ERRiggafting dachnique

tech 86-.9) .S
TEE CRT RN e
138 GS&EHE’J@B grasB4I65C @ﬂR X;réﬂﬁng '1&%1@6@@1% @gﬁﬁhesﬁbﬂ hRogipletely
al ., 1997,7J. Inmmunol. Mthods 201; 67-7

1995 artBiomaléé hegidoysing KbQuenge irfbBn@tTHiem the CRRp&ansthe

to b t th elle ducti
char HE e Grpe i SO abiphb Vg deranatible hiwen Gamework
hi gh ?eq]glEIXCGOfT el’?\’f,gl\%%ﬁ%éd@?? 1Bﬁ§%qﬂﬁ<e§w5ﬁ§§ﬂ@ﬂuman

w t h rowt h evel cont am nant

1o ot eommtmegmﬁs for dbixpressiBh dd et carfifite iBimtergiolnilogyin their
(NY) 13: 255-60. The field of recarrbl na t an bod%/
f r agABPROSCI, SV EHeS SPWRTkeTS ProRRSE élf“iﬂﬁﬂ wpan V region for

ex paﬂ%el?ee ?& ]ﬁra%%r f Ifgé}tal g tﬁg erg‘%e n]{)Rts rg@ﬂ:%d oft Qg?hshed the

mul ti'vatent fragments e ypes, sing

or bbaiieed hiffityl Ak REnAAIdYarepref@ee®td Bicepopdtt Additional mouse
ot her proteins and functional roups and, nore

r ecemsiduesgicatjihe (IRaintilonigin indingfcharapiesistipg are restored.

BRC SR sEh, 845, 20 T B UOS E A58, i work

177- 82 sHHE$ObwePRPihatuf ihe I%telih D'eﬁ%ﬁ']ﬁt'bs gkbiip @émerdt, CA,

Ri echmann & Muyl der'mans, 199 . I'mrunol . “Met hods 231
2518, Aritictbedy alfso bgsmirﬂrsCBd%gtaéﬁn@ Gie\eehbpwlf &ro¢.nNatl.

(et HcBborsehughA £ 05 §bs Homgver, She prrafiabris ¥ togion

328 é%q e@hyer éﬁ‘ﬁﬁb&%ﬁ)@%ﬁ mt?]stmml{nﬁgg[‘mﬁlk}é nh'\@{(flg %gleggv\c{ﬂable

261- d3tabdsdsg (drirnaekedsinglid Wen dinplogsd B teatifintlose fdv murine
234-9), toxin (Kreitman et al, 1999, Blood 94: 3340-8;
Past aesiduagribatmelse keyommtactywiththe GRS \Rodeay aminojacids at these

53- 88 db al

del i @@F@%n%%eotholgl g g]ucgc_fig)ggﬁle C]gﬁ%ggéﬁr it (V%Egotoé&flgf%ﬁﬁ the
4146-C3Rs tﬁmeéﬁeﬁaer?ﬂh&Te@MbddlyNﬁ&eGﬂNEEﬂm not be
FOR PRENMATURE SENESCENCE [ 00 Cells useful in the

pr od aonmdq:redffu}hadmmmnm@dtlrrpnm@@bﬂmamdw@uteébr have shown far

2 ?Odl i %Spg iaqub&mﬁ Biﬂdgg&glﬁ%\rf?mgﬁ iy cIleenc siblings.
anti *i&ﬁﬂ%nb k&1 PIY0CT RS sPlanB Rl oHPER 114920, Woodle et al., 1999,

Transplantation 68: 608-16.. They now account for a substantial percentage

of immunoglobulin products in ongoing clinical trials.
[0051] Immunogenic epitopes can still be present in the reshaped
30  Vregions as a result of somatic mutation. Biovation offers the so-called

“DeImmunisation” technology to remove immunogenic epitopes, even from
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such as those listed as fusion partners in Table 1,

CHO, NSO, or other eukaryotic cell lines can be
w@r@parsso by transfection or infection of a veR€DUS2004/041742

harboring STPs into actively growi ng cells.

RECOVBI NANT EXPRESSI ON CONSTRUCTS FOR EXPRESSI NG STPS

[ 0056] The present invention prqvides reconbi nant

expr 48R b vhesn aPpIoprigiea Hogwet g ofs A4 Ma%%gfn;%il@?&ﬁ% 1:251-

regu?@gi on of an encoded pol ypepti deor STP. Such

constructs are useful in nethods of causing a

premat ure senescence in a cell transfected, .

transforned, or infected with the construct. [0057] In

cer t ATHERANITRADY CONSERBCIIONSIuced or mai nt ai ned

t hat ain one o re I nant . i.on

c% ns Jﬁ@jaﬁ s encodin gn gﬁ(gcﬁ%rrer@%é?émﬁpg @gﬁﬁéﬁlg i %ie produced as
cont igbRsttEfulsont BtimktiRh k@ind drde D ERBhY MdSRAGSEAB onal
state in the cells. [0058] In sone enbodi nents, the

cel | groups andrmedifisd am thegommbiantdemainp te sk¢rdhe ovigatatl edector
encodi ng one or .a plurali of . r ot ei tifs,  .ar
oo Sne Rt dnd fyBeatics e he Ao imatechl crishadifed

or a.ol . . .
an kyra ?%H%ﬂﬁh%%‘é%rﬁ?? [ gd&fgglég ed'(I') ‘e’&?&edcr%ﬁ% nan(%mal technology.

&0 pr éksvidineredndPOGICE Twawyno .ol SEXHGHHH); Heaidhet éhd., 1899 J.

of a plasm d, cosmd, viral particl or phage. e

appr dpiaoh. NS R 6 S e on e i eBe THEBOL o8 0G5S

the Yo o&ﬁﬁes?nsv gfﬂa?ﬁc%v gJA %ggiu'1§§6, j’i’@n&eﬁz%%‘cjhno%: 52-

is inserted I'nto an appropriate réstri’ction

endo oy heafieiosi préfeds s dvanBiee thei IaHes akdBywediond &fan antibody

art. Vector conponents generally include, but are not

|i mi teth demaivsof edigand-eperifie cell gudaceseegniac e[hega molecules have
igin of repli.cation, one.or re nmarker genes. an. .. .

ShinaAErtas St frCoratony sbirispentaltasly AAd s peopiiTe ppblications in

t er mpnafitins. SMIEREEd afidtliEUNIbAR ePdl.,SI90Y ANLE.Y BEdBEMol. 15:

cont ai ni ng one or nore of these conponents enpl oys

conv &82i@read maidg dtyi graftingpentideesitapeaderived froowantigens Hat are
skilled artjisan. [006 Reconmhi nant expr iqQn

consiieeat fapr yheasa b Raah dreiats o Dedakdgoryfan

enabl; 1 OF [6; [ .

S o o Ry R0 TH R EB A1y s RN of short foreign
20 v ameptigesadsilatieey iregioy aatewoal dnd theusdesactdriticobf therconstant

of replication fromthe plasm d pBR322 is suitable for .
nost AHReY N dgRRIng STeMR PRYISNZCREIDMAH oBs dor wnmyneRyophylaxis or

origi.n_ | ' I vari A
T LTI IES GRS N ——
usef yhe fadional @¥igiUoMesH Bfupsi FitRBuhéd LA [($999, Nature

However, in mammalian systens, it is preferred that '
t he dberechrudt 1ilhoé@mdahave recentihengieeesedanthdgldgntibodies with T-

comni ependent on the host for repli.cation., Thys,
5 el RSB ORniRs * EpBvab Rl f s §uhg etfviency of
retr gy bdusolresst YRS and stimulates specific T cells, an approach that

may be useful in generating new vaccines.

ANTIBODY FRAGMENTS
30  [0053] In another embodiment, antibody fragments are produced.
Antibody fragments have identical specificity and affinity to the parent

antibody molecule. They can be produced with similar or increased avidity
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[ 0061] Reconbi nant expression constructs w ||

typically contain a selection gene, also terned a
w@edoeorsBl e marker. Typical sel ection genesencPdEUS2004/041742

proteins that (a) confer resistance to antibiotics or

ot her toxins, e.g., anmpicillin, neonycin,

nmet hotrexate, or tetracycl.i (b) . ment \

aux ot(PﬁﬁﬁY%el}}é? AR IV lﬂbﬂfﬁf the %’ L‘J‘%&n‘& &ei"i’nl?(gﬁ putibody

nut I i BeeSulB PmoRY IR G ﬁ’%% t a%je

gene 1encodi (relg OD al ani nggﬁrl%{g mase fogi? B m‘ﬁ?@i@’ogé 7 and Fv)

Recorthive antentapadastages overstliale tstibedied foy oyt therapautic uses

promyter operahly |jnked to the pol ypepti.de-encodi ng

nuclng%eea%?@iog taelf oAt se @¢%@nt}?%m&e§t§h¥lﬁﬁé@ip§neﬁaﬁon and

Pr0 e ] Y afdat ng.i . 442,

ol ERIGEIPHALT BICAPLIR, Lunk PP T B0, § 443-50.

pr ok FapqhbeutHoskBa) anel Rid@bbiie2 § BDhpaitbody & apntentoseasRly

pronoter systens, al kaline phosphatase, a tryptophan

(t r p)elysasiistash adgefithaf faverd theibexnressiahin ¥aast. skieseargh on

the tac,pronoter. Pronoters for. use jn bacterial.

sy st ERAUHOY QfiFptonbintl ftibody finaepisin SRR Sy Rnyulated by

sequengie agﬁméa;l Ad okl heplidABoRPANPEIRG bEEnRE 6P W fficulties

region. FO 63] Exanpl es of 'suitabl e pronoting

d@quencestrélbed lasge-sdal hprpdastiorholsfragments b engymmatic means. The

prompters for 3-phosphogl ycerate Kinpase or other

01 yoatistieodh ol o kit Rtuse arepstameenypue han 10
- PhospBAL & .deiydiaanas eos ) PHBK! ABHE AU WAL B4 85: 8678-82.
decarboxyl”ase, phosphof ruct’ oki nase,

gl ucdes Gropth ospldedehe sorell@absngld-ghhnsPh Ggbyreatsakerv), artificial
nmut ase, pyruvate kinase,. tri osephosphate |sonerase,

phos PRBYrIvEs Whessriedadividyalhepviycasd lighd ehainghsegions are linked

her; I ' ' ' O er .
e ina A Oh e 06 I A& R et
cont r(@0-Eureodugs; Flbwi e LY 19885 .Lrok.e Nalle Al USA 85: 8678-
regi ons for al cohol dehydrogenase 2, isocytochrone C,

aci d %@h@@ﬁ‘ﬁaﬁtfgmo aeigs élmiﬁ*i a0k ntenfers vaiflsa@i mllcgimﬁwftthe
ohodRRrERR Btk AL R WL Mt SERG sl ot 7oc,

mal t 9eRiPNe sﬁé‘#iﬁ@ft? 28d YfidityZét the Brigial Fabhisont Q?Llﬁaé and are

and pronoters for use in yéast expression are rt her

@8s c reiakietita expEsss AghaEGhmpaded jth Tecombinapt Faly wWhepsrtwo separate
reconbi hant expressi on orgi%r u%tﬁ in | i an_host

col | PIPETS RN DRI caArespest ansh i eld tBgethtioriser SV genes can be
obt ai f Vb r S .

T U D RISy B TR o O OO RI B Y HZ: 1650
2), Ho6034ie papil | ortibodysragienayha@ra@iseeni expsessed in fungi
cytonegal ovi ru a retrovirus, atitis-B virus and

h
Si ni éPa\f/lSrqéglAg%(ls@del)e,chffql@gﬁ ﬁ\éifggbl%ahgnammﬁam gells
BSOSt o o B I S 0S8Rt el

pr ongKestsschiia ek 8L 01596 . BhanmbET Mefogls 199P94-101 ¢ Mbolifiction of
the host cell systens. [0066] Transcription in higher

eukareptibedy fragmipatsiframesss ¢elbs(Romanos et al., 1992, Yeast 8: 423-88)

merits special mention. Antibody fragments have been expressed in

Saccharomyces cerevisiae (Kotula & Curtis, 1991, Biotechnology (NY) 9:

30  1386-9) Scizosaccharomyces pombe (Kotula & Curtis, 1991, Biotechnology
(NY) 9: 1386-9) and most recently in Pichia pastoris. Eldin et al., 1997, J.
Immunol. Methods 201: 67-75; Ridder, 1995, Biotechnology (NY) 13: 255-60.
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i nserting an enhancer or repressor sequence into the

construct. Enhancers and repressors are cis-acting
web@aoes480 of DNA, usual |y about from 10 to 300P@pUS1008041742

act on a pronoter to increase its transcription. Mny

enhancer sequences are now known from manmmal i an genes

(gl ohi,n,, el ast as al bumin, a- fe otei n, and .

st ReaRR e Riteborh xe R Modugto Mampctsrisios and

f r om 3RO bbferSiBfehtuYdd dthi 1@5%59% SfisBGtiantiBsdy fr

SV40 enhancer %n the | ate si é% 0 tLtZ rgpl I cat inoln y Iragment

or i giemprfdsgpion @GLIPIAS) growhile ang | @mbeyel oofi consaneimnht/proteins in the

STl SRR 10045, Lo IOAEE S Ml AL o
L

I nvenrikpandeddh¢ sings of petInciatprodactse aits iavnd nellaweieht frPsments
increase the production of a_ reconbinant protein. _
Addi tof gy dffprent 1ypss. ssreleor bispeeidisibinding aelovibi, ganetic coupling

pr ot e N.i | engj neering, a . .
Denedb Silsl pRERIR 48 £ BHELBRERE 8% Foors aeeptiv, ioeledqrmein
of a avitibediePoPAMBleLnt sPeits GSgihee MNP @R iructons tested to
senescence-responsi ve el enent has been defined at the

189 tdete. ddudsen e Keutt( BINSCET@BTTAT ABGEONT GAGTICI-89; Hudson,
o A ot TG S R SR g, 1999

of t Ch/ enesee i . fol :
e IphRs0RCl YRR D33E953Q 3%?117%822?%1%&1&5[ are btelmrggdeveloped

transcription factors, thereb urt era
t r ander inptiveoradodinnivenadeteotibn nadtn puotadiothafbpy iKernkeborough et

In certaj odj nents, .the senescenceresponsive

el eméht %l% %% ?pggz%’vl-c%ﬁn@?r bl Adpms &; %héﬁrv 6PYY J. Immunol.
nst W8l I Natdaoan ro ' ) )

S RS RO iSR! S 251:261.7

i nhi kirt @ (Busepkasl €994, Trebdst Biokdcansk ri2r ed419) omxih@&reitman ez

regul at id Br onoter. Such a bicistronic design provides

si nuidt-ah&sl $leeg38-B faskask dredmanntdYarget Drug Deliv.
Cert e SToSPRLARLbiofdEid ek hbiios iyl zeted detivery.

- constvislehi &falt NeIRNIE@HRRE RLAVERL41a8-50Nt ai ns el ement s
that allow tight regul ati on of gene expression. For

8Qanpl e, the reconbi nant expression construct may

COnL e S SEAE S LSRRl o
of t 'P%EMAWQFRB'SPI\%@EN@EGWOOO“ ments, the construct

conprises nmultiple tetracycline operators and a
m ni 8055r onot er ¢ Olefls uséfnbinathBAfrAdseipnesfarecombinant proteins,
Preferabli/, the_ tetracycline operators_are arranged to

pr ov PaEIU gk artibgdiess wre patticwarly mepnackonal apfébasiiesand

ra L ne . pha t cline operators.
35 NI R L MO ARG e
two phelsarthbed Haed a4 fileorOpatRl PISTablOASEP, NSSOPSL 6t8am
fromthe TATA sequence.
eukaryotic cell lines can be prepared by transfection or infection of a vector

harboring STPs into actively growing cells.

30 RECOMBINANT EXPRESSION CONSTRUCTS FOR EXPRESSING STPS
[0056] The present invention provides recombinant expression

constructs allowing tight transcriptional regulation of an encoded polypeptide
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[ 0069] When constructs conprising tetracycline

repressor binding regions are used, it is necessary to
waeleiocwes48d he tetracycline repressor into the ceCT/ES2004/041742

chosen for biopharnmaceutical production. The

tetracycline repressor may be introduced into these

producer cells via a retroviral transduction using

| RESOCOhPaiSHeh gmhwgrs(aar@ paefutm wethpds obFausnzg %Prem?é%ré
producer e e I

P oCUES L i B R RSP SRR b0 Bonsrce
cont ppoF7Ng t he CK' Tl Gerfalii @lﬁbaﬁlﬁﬁbnltsﬂ tcolld he mehaed o(l)fmamtamed
the producer cells by retroviral i nfection. Cells

har bthait agntaineorRFOr ShotetreqapbivantexpsesaisinecansEneis gaeqsig one or

_'}_‘2:)’ &%5% E{l‘, gltg‘ﬁ%@?}éf, i%aﬁqt ﬁ%i}ﬁ? &iﬁéﬁlﬁﬁ 8?%’{“b ShibCscBdBnt state in

cel | yy&ig. i nhibitor may then be induced by adding
doxycycline (a stable derivative of tetracycline) into
the PS8} [0070] Resombembodinents, dsscahlicnemitiainses

used i n eukaryotic host cells east , fun ', L.Ns , )
pl anf ecog%maé}t%xmﬁ%ﬂn CORSUNGE P ( i Prsa %ﬂ% gy protein
mul t 660 y%*\r g?ﬁ'ﬁrﬁﬂﬁ) of’ﬂﬂléxr lﬁﬁdl‘ﬁ%g)(r@feﬁl mbHE Qﬂ%%?urahty of

necessar or t e‘termnati transcri ption "and

B0 abbbilzCygrithie mithd.anSuakysedieding maife commonl y
avai l able fromthe 5 and, .occasionally 3',

unt r Ja(m:ﬁ% ed regi ohBe WCOM%WWP@SWHWFWC{DND@’ fpr example,

Cranbt 1 Bront iR baude YFUGRCIE ATHRRE' Tho sppropriat

untr ﬁﬁél'e_ﬂiéb‘i’d ueh&mal bbhﬁsdmaalenmﬁ@dbagr byre variety of
pol ypepti de. O 71] The RP Shift construct useful for

expr psxiedyresT gc@r@le DOYA petnseriednite an apprapugtepastagtion

nber .6, 635, 448, the c ents of which are {ful
Fhc o FRentaleRsf S7(s)\ Pk R bEaLEs frow o Psre oyior qqppponents
r eCOg@hé’i@ﬂ& 11?0415’([6‘3 Bt A48 noPNiRdifeddb, o GH{mbR dff)sifhd @E%):énce, an
regulat to allow robust cell grovvth when in the F
posi origin of @plibitiyin, yné oduorbinarkey genesx persharseandment, a

FDAapproved |igand;, and (3) very prom scu to allow .

ef f | OTERPter, r?@érapta%rﬁma%% @qsa@mncsngo EReiPn; quggltable
wi de

1L 4B n a8 IRSE IR s copsenina

26 chightién tebhiRueetadirelamwitiol the Skidled hrtidax. pl asrri d
vector (lnvit rogeni{ with several nodifications. Its
fi nall09&dm cont ai n eé&@b@@@b@iﬁfﬁﬁiﬁnﬂm@ﬁuﬁéﬁ@a}t QHHIIR A nucleic

t. (LTR t tinl
CF ok Ehnce hettnafieE fid PR Elcafd rife & bl ekRicfed host
(4) %@ﬂs aSh@OsHqatRes BFOWel &hotva)for ﬁQQﬁ&%r of! @élé@rfaoyeakh @nd
n

CKls, in sense orientation, or other i i bitors of
cel | Va:tyasdm Tiseerigiolof mplwgtlemﬁmmﬂs)plam pBMﬁleSlsmtdvle for

Lo mLIBLE CLonlng. siLe (1ES) Lo he.eXpressd LR o vas,

pol y%ﬁﬁ V4t Pfa1rigin &SV AN Doy e ‘Adéﬁb\fiﬁl\é,evg‘?/ or BPV) are
useful for cloning vectors in mammalian cells. However, in mammalian
systems, it is preferred that the construct integrate into the genome thereby
becoming dependent on the host for replication. Thus, in certain

30 embodiments, the construct comprises a retrovirus-based vector.
[0061] Recombinant expression constructs will typically contain

a selection gene, also termed a selectable marker. Typical selection genes
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orientation to the LTR to prevent read-through from
the LTR, thereby elimnating LTR-initiated expression

WO e@ikagsas0 At the same tine reverse orientati onP@F/US2004/041742

pol yadenyl ati on signal does not interfere with genomc
RNA transcription in packaging cells. [0073]
Advant ageous nodj fications of the T-R vector. i ncl ude

i nsefiqGass pEptetadha) eenieiicsistaper fhantgelicy raghy t9xipg, e 8-,

d 3, f ' -
totr Ay bRy AR, HeMPyRihe, S ARHADARF Corpplepmont
sequeinerophli hdetidibieciésWir (U) suppl§critithl sutremt ngtinwtilable from

positions a tight protein clanp of two dinerized o
t et - capplexgvediappgh thagame sneoding Dhalanime rpesagseige facilli.

site al so exactly at. the site. of initiati 0 .

ot andB o, “Vor BetRbingerbresSish sarRishd S by Yontain a

t et r e RbieNBpdaPlyaARIeRH o HIPSeptide.cabbding Mtlekd Mid kéquence
the doubl e helix, further reducing the probability of

f or t to divess mRDdssymithsiso Profro0zd fecgnized W%m@@%@ﬂﬁﬁnﬁﬂ
of the systemis the tetracycline essor ., .nodi fied

Do i Howchs Sreal igman Phopttr StabBRloEpgRkie PrbiiryShe hosts
Trig [ s r i

TS EHALFERE SR BRI B erd Rl Bhphaac, o
s@nesgptophas fep) promdteranyster, phd hybfid pransters suehebyhe tac
accel erating_transcrjption _of thf reconbinani pr ot ei

of i REEReSt.. Prompeiprsiontee induetenig! swipaprlsagtiloatyn B Sbine-
desi PAFE (S R RRa R ot L) IOy R R NEt Bt rogion

cycl ¢pog3)i bi tors sEramdleslof seitatleprorhéidiis ssqubestsfooue with

the regul ated pronoter. Such _a dicistroni cdesign
pr ovyeess hestmineludetheromgteranfos d-phgsphaglyeserats kingse or other

BREPRRATT O by B CER Sl B AR R

STPS dbR{tfebertdsedusbkRasQ pyriiRtd éedé%d)dy%eppﬁosBMeructokilnase,

i mruni zati on of’ BALB/c mCe with threé intraperitoneal

i nj eglicoss-O-pitosphate édomanaser Fghhosplufglyerate nmagapyruvate kinase,
Purifi ed P.is enmulsified in the same anmount .0 .

Fr o fOSP BRI BOMS] ASGROP eI S Farastaze e Bluspiae

in Fr@y@ﬂ's I nconp i Fovths '

booster 1'njections @&%&ﬁf%@%&%&g@%ﬁgﬁégn{d E&e‘ﬂbgbg%lfogﬁ)ters
20 pehavimgtihe hditianili ggieantage bhirandceigtion contvaliwiisy yrowth

wi t hout adjuvant. The fusion of nmurine spleen cells
andmyenéiansare therogoterpesigns fyalenip! dahydrogenasq 20,

L e e
t he ndBENZ06taBBNSE, install6thidreM, edynsl deglesPlpBesphiate

renoved aseptically. The spleen cells were then mxed =
at adehydrogetiase, and enzymes responsible for maltose and galactose utilization.

o

25  Suitable vectors and promoters for use in yeast expression are further
described in EP 73,657.
[0065] Transcription from recombinant expression constructs in
mammalian host cells is controlled, for example, by promoters obtained from
the genomes of viruses such as polyoma virus, fowlpox virus, adenovirus

30  (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus,
cytomegalovirus, a retrovirus, hepatitis-B virus and Simian Virus 40 (SV40),

from heterologous mammalian promoters, e.g., the actin promoter or an
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5:1 with nyeloma cells growing at the logarithmec

phase. The cells are fused in the presence of 0.5%
w@odogmordagd ene gl ycol (PEG 1500; Boehringer ManPgiEUR2004/041742

GrbH, Mannheim Germany) while being maintained in a

37C water bath. The fusion products are diluted in 40

m of conpl ete Dul becco's Mddified Ealgl e nmedium

cont #nAUAGSlebYkR prenotsh\Anddrea hgwr $eak RFAMpiers, @0 dded such

10y . f - . Af h
of i RBipf3he Ctrpetifte LR P BEBEES, cont ai ni ng

hypoxeogeli ne, am nTgimeediptiortinthi bt Butaryetdshifdy be ficreased by
added to each well. Two nore HAT changes are nmde_ at
3- daynsertingrapagnhianggrias represor sequesed KO Arecqgisipt. | Fnhancers and

h t hi d thym di ' f h 2

P SraArOe neHeoL DR Bu oAt e 05 0o oo
medi wimt hEQSA MBEdriotét i inSFeayd ﬁQterY&ﬁbﬂ@ﬁHMﬁfﬁrﬁﬁﬁ@&%@qjuences
for the production of antibodi es agai nst CAP by

enzy e how keowi fram asaninelitn gasayglobln, Slstas&adbumine o-
hybri ds are subcloned by limting diluti oa in 96-wel l
pl at &opmetinAnsinadis Tapicadly) bewevers e Vill virein eibgpger from a

ggfj | @lﬁlg%g@l% ?ééh Yl{ggs? Z]%J(ablﬁﬁlt%? I&ng:gue&r%{ t%% R/ NG FE R the TR side of

$enesigeRpRcafnsidh €bp Do0270R e trsh@asievaas eatly yrodyoter
addi ng 2 nmvof the inducer doxycyline (Dinri, GP., et

al ., enlbgBer, Faopolania enbances@niths late sige of ghe replegion)origin, and
Cell lines are, exami ned for mAb production using

St an&Q?ItPVé%lﬁaRP%fi?eau SA techni ques. [0078] Although
the pagggnt i nvent iPBhas cRBBRIAGRS @@&nﬂr{a&t %xepression

reference to particular enbodinents, it is .
appr eonsitiet of thetpresent ouentidapoitems asedestonicd-responsovselement to

may be nade wit hout departing.fromthe spirit and _. .
¢ opdnraserlee PraslAtieny AL & ToROMTRA PRI ﬁ%ﬁﬁf@n@&%ﬂcaﬂoﬁ of

senE Rt AR e e BT P Rieoonce-
CELL rédpbiisive BRI} ity plee Voot wpswea afesvigh @dormoter, such as the

determ ne the robustness of prenmature senescence
met héad Vi rromeer. e aenaseeneg-TRsRpAsIvAISIGmen lhap hgere defined at the -89

[ . [ [ ant | tqsl
or ot ereER e A G P Th I ARG R AP IR L B
2bi NINEE2) b BEmatf doBBgerhd bEID MBSV tl STdh& b@iscence |

affinity mAbs produce low titers of s. These

hybr iphenetypeby ekpression oé theypl Readtiyates seurseendersperific
further prqduct devel opnept .because of | ack,.of

noceaar i danr CutPRE R e et ArpEbsh of i
SenesEenas RitdrBS. M eashiepboRRRae  the 86 -
theszg ow ﬂ%@%ﬁ%ﬁggrs,r so t hat theese nor e ef?ecr%%ss(eence
ant i hegpoasivaeiemanmayiee operbblg capeedtédtodebiei stipomentonstruct

Therefore, . the hypridoma target cells used in these
2aasiBMPrising hoaabingHen ghdesiedde¢aspinant product an fhe IRES-

driven cell cycle inhibitors separately or both transcribed from the regulated
promoter. Such a bicistronic design provides simultaneous regulated
expression of the target protein and the cell cycle regulator.
[0068] In certain embodiments, an recombinant expression

30  construct of the present invention contains elements that allow tight regulation
of gene expression. For example, the recombinant expression construct may

contain one or more tetracycline repressor binding sites (tetracycline
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producing 1gG toward LI CAM WMH70 producing |1gG toward

rhodopsi n, and CH450 producing | gG toward CD24. These
whgieiogkasm cell |ines were chosen for their di PEBUSI4/041742

| evel s of mAb production, LGS3 (20 ng/m ), MH70, (100

ng/ M), and CH450 (500ng/m ). Al hybridoma cell |ines

were grown in Iscove's nodified Eagle's nedium 8

desi @aeratog@ﬁa@é%we@%m&wf the VECtOT. ni coraiy gmbodiments, the

neceg

0t hepointict Coribtidek HhuliBld ARUIANE chBRIER 80 2l Homoter
for bbmﬁham CEAJTAc;s@hum&d g tieedbly Ae @Htmbfd&?l@opdﬂatﬂmz&e
detail herein, the TetR was introduced |nto t hese

pr od@gangasepipsovida tight J@gﬂwnonzgf the presenies: i @ve sighrgrangement

ES- cont ai ni n hanscr n
\/‘5 V. 1ncile& |two p%@géﬂgjcr ]é&%) ;ﬁﬁ%rls\ﬁ%@sepaérs%f%%& %m from the
The fNTA keqidhBe bfd HR6 YRAdeA et RNCRARS Bpervdss €1 Bm@airahﬁsueam
a retroviral vectorexpressing puronycin N acet
t r andifoen iwel ALXIsequettceEcoKUXbal sites. An
IRES— @al ning re o viral construct S _use

del i | of the na é‘ CPUSTRICIE (YIREENS etﬁpycﬂla? ffgpgesgor binding
nucl ?er'gloﬁﬁe ('131%@@% i@'ﬁeééﬁ?@t to dBRber tﬁ@tté?ré’é%hﬁee&gkés@& o the

preve Xpression o he senescence-tri ggering

f@ct oelis chiostin fordlisghaemaotuticatipenciiern.i Ahedetoadyolinaitbpressor
preparation of the cell Iines. [0080] The Panf r opi C
syst ankesinireduceddninethesaprodheericsils ¥ia & rtromial trmSéut:%@l using

cel | §ppdNenks %Ql%lg%ﬁigge-ﬁ%éﬁéc%@t (g V&%eﬁ}{eegg@'qﬁgép&ﬂs are

gl ycOprot ern. vifral entT

t hr 0%ﬂf&ﬁécptcﬁe@kéyé|télﬁac'}'ﬂﬁn@%@?@oﬂh@feﬁﬁ@y&lﬂf@-l@gulated construct
(Burns, J.C., et al. 1993, Proc Natl Acad Sd US A .

90: goraimingthe, CKI isdntegrated intg the gmomee@f thp praduger gelis by

I 994 . Aca
b eargo i it 1R AP R S s fote
SpeCiyfahSdiec®lnts 81§ HaGBlCRAGR! &Eﬁtan&@ﬁa {3 %ﬁﬁﬁm‘é @Vl%t ePhe
al  ows transduction of any  actively dividing cells.

pr odezpressibe of theutelivaredr@KI or oder call-cyadle mhlblltam may thea be

vectQr carryil en n st was transfect

| nt o TR§ESIGY a@@xmgf%gpﬁﬁl@@ﬁaaﬁeﬁ@yws ey Eiine into the
techq]%egﬂgs (Pear, WS., et al, 1993, Proc Natl Acad Sd
USA 8392-6). Tvventy-four hours after

20 ang0@7n]i on, cul t Reeormbiiautrespredsiomé@struol sised i @rkaryotic
was coIIected filtered through 0.45mm filter to

r erm\hestsqelllgyy@gb aRgLninsed) plant, §gwleh1gﬁ§1bd)r\mup}ﬁ:ated cells from
Pol'y %‘E}?e'%%ﬁlme#ﬁarr@/ gﬂu%mgfgltﬂ? a5 %Pfl&rgge%ggygges n%rcgs%aré/ OIfor the

cel | our Rours er ce

and &@nﬂh@ﬂi(ﬁﬁef th MR AP SRR ﬁir%@abﬂ@ilﬁ% mﬂe@m BhcH batRiences
hundred cells each, while the rest of the cells was

pl at etk commonBoavanaplediers the 5'zandenetasipnally 3hentrenslated regions
pl ulati of c copt ai ni.ng Tet R we

351 o B Bt ORE B anAS s ST Rar BeesRelots Eppinigfootide

Pur oy Bn § $laBSdr i dGs! oﬁ/a‘ﬂ%ﬁﬁa&ﬁrﬁz{gﬂi@?ﬁ s {rOth€ )ﬁﬁfrﬁﬁsﬁa’ced portion

Tet R by reverse-transcripti on PCR Using the Enhanced

avi anf e RRRIA iehcqding) the, p@ypdptides, MO) and priners

that flank the , . .
[0071] The RP Shift construct useful for expressing STPs is
described in United States Patent Number 6,635,448, the contents of which

30 are fully incorporated for all purposes by this reference. The recombinant
expression construct, must be (1) tightly regulated, to allow robust cell growth

when in the OFF position; (2) highly inducible by inexpensive and FDA-
28



regi on 2360-2575 of the TetR (TR :
5' - GGAGGGCATGGATGCTAAGTCAC- 3' (SEQ ID NO. 3); TR2:5'-

W ODCQBHFCT CCAACCGG AGGATCAC- 3" (SEQ | D NO.  4) PCT/US2004/041742

[0081] After hybridoma cells were nodified to express
TetR retroviral vectors with inducible

tetracycline-regul agted pronoters contaj ni ng . ) .

s one dRBHGYEd Digrah anf () Yo PeriseRens RN elicigpt incorporation
mar k : £.0l

Sone il ssclil MpILaBy APAYARe Hiriti dteplls, For these reasons, the
Anky tétracltlineerignintadf rerovirt] Yekada ie the syatean bfiehoice. This vector
N-term nal region of p21 (Tahle 2) were, synthesized .
as c&?ﬁlh“#é%ﬁ? ?9%% B V%qg%@ngem Wih sgyrsalangdidigations.

51 qdbdfief o OGARLE Grhelecll th WP op ERIKRIHER (L TR) (1
col i s€ISEidn iarke@2) anderhuivesle clondiesitd (3 flahked by a

EcoRL/ Xbal site of the retroviral vector described
abov @olyrdpuylationsigndf(4) anderegdated praBoten(. cel I's in

60mm di,.shes) were r t edl ti.nes) infected with 4
m o#%ﬁj al super ngﬁgﬁétassf%f F%}r{_(fjé&’é@ §e%g|qr§11§ai1on, of otﬁer
deschiiliBRoRRAYE: cdBtyche GRE Fhlldwink!KcEaR) aird hEed Rt B
Shift vector harbori'ng I nducible STPs were sel ected

W t h nQul@dplegloning4itd (MUN) 8@ be Thpreatsd from thé reguldted pwmoter (5).
undergo prenmature-senescence .wa§ exam ned in,.. .

popul €iTBHIZi5H R ARGt 64 PPYSggAan fiss PorignsdinfEarrse
doxy ¢¥ielafien tQ thideT %% gﬂzrv%nt rya&—tﬁﬁ)lu%h'ﬁ’cﬁn QMR glfereby
cel | s was neasured diréctly by counting cells uhder

t he riinfingogpeTRAndiatehexpyéssivnt letikag2 OA tphasane tnterasérse

at tine intervals follow ng addjtion of nedia )

( conFigntatigh ogpalvadensdetiomsignalidogs nat interfesg path genogyic RNA

re ] | ates at 25,000 cells per
2 ﬁﬁ?‘#@‘%@@*‘%ﬁ%@%%&m ine is added, and cells
ver e [00733)si ni zed apdivaeEABYAS thodifichtiény dfahé F-REk vector include
every day for three week. Media was changed on day 8

t o banserieamefiavo phrged retrcpdinanenaters 2 lobprdpwnstieam from the
vi abil f doxycycline-treated cells. e grow h of
nybr ks Beehd 5 Hiess iR sbgidtad T B ot o the
cel | TAPRIskoohck SRR GE CREApEoRYRE. This®8niE&Bion pBsitions a
contract to control cells which died during the first

deek tight prateinrcéanEp glitveo im¢rd@E3pt-1Sprassars bot: mompeted the TF-IID
o T LEPBCLE TELAIBHOTRtY o e 1 BH SR Ah agseription
o 0 TR R T Gl dlcd e

cul t Wirdsinsthe doabledrliayfithgeraducihgbhe prdtmbiliy € Sstaddtous
into each well of a 96-well plate. Single colonies
wer e TBRPERIEM- t 0 grow in nost wells of the plate. Each

L ngl | ony was vered fromthe.pl at an rown ..

23y, 0L 2% R RKTR oMbl Bt e Rl smd eltiB ctine

| Nt 0 rgpreidde) odeli tb M afa hyWedrdeeHliz68én S8ni¥e!Triggering

pl ates (one control, and one doxycycline-treated).

| ndudlks senescence phenotype by expression of the STPs should activate as yet
undetermined senescence-specific transcription factors, thereby accelerating
transcription of the recombinant protein of interest. Experiments testing

30 several modifications of the regulated cassette, including a combination of

desired recombinant product and the IRES-driven cell cycle inhibitors

separately or both transcribed from the regulated promoter. Such a dicistronic

29



was added to the wells of one plate (treated) to a
concentration of 2 m and allowed to grow for one

woe@k/2R8oducti on of 1gG from each cul t ure wasPCT/US2004/041742

determ ned using anti-1gG horseradi sh peroxi dase in a
Bi oCoat kit (BectonDi ckinson). The kit conprises an

ant i body capt re as |nthat the 1gGin_the cell
cul t dPatEENades SiEipdeouRerey @@@Wéﬁ% Af fh*?éaiﬂea%gem and
A 10 ?é%tgll gG contai ning nmedia was added to
each%é]lﬁnallf or 1 pafétlj 25 0C. After washing with
Tris-buffered saline, anti-1gG horseradi sh per OXI dase
was added and incubated for 1 h at 25 0C. Afte
wash PB@P&MTWNBOE HYBRIDOMArGIREEA (Y H‘AINIIN & INDUCIBLE
§Jb e was added and incubated for 8 mn at 25C

0 Fution (50 m of | M phosphoric acid) was then
addet#oom}d Abs grEARERNAT AL i \¢arABA S Bflirhiudizatish 8f BALB/c
reader within 30 min. The binding capacity of each
wel | mige it thyeel 1g®p@doeaﬂrme@1dnsomz -week sdenvels, of purefsed

fr om%gAngt gwaﬁ?% 8&#} {fge%(‘ htfas‘:#l%n%?g tef |sch)gnplete
avai baplen el inld ﬁﬁg tlg%t{nag a0 Freth'saosth ﬂegef @&&d&@&mhe

fromcultures wt ucer 1 ncreased s

Woer éalsowingitvodpobiet atjsctions. rrmeIlltyuB dayy\befbraijfu&oll i ne

i nducer increased dramtically (as nuch 10-fol d

over eKperEBeReRANtIZER, rSem@ct@mme@oys mﬁmw@uvan The fusion

L NES BB A TCPRS BF A PO e (F oy Ty S ap g % ATCC CRL

seneg680aRe MblHD is ehiridd ot s d@sribed gsbhlegteedl, 1978CEur J
they are w delgﬁ used in commercial production of
t

si ngliememal.8: 84t8bodi es and i munogl obul i n fragrrent S.

were als because .t he

ol od to undeittaln ot ed Aolst S It and the
al kaljblé@n @Mﬁﬁ%@tf&ﬂg My aplecR ¥ OISR SleQARert AR é%(‘atratm of

C ontech) was stably introduced into CHO c
t o monl with myﬂiamae‘.@;llp gmmng amlprle%nhlmc Plase. The cells are fused
| RES- cgnt ai ni ng r.etrovi I ons ruct S ed for
ol PRy mesene ok Bl N ey s P LR 06 Poninger
i ncl [ o
Lyt SRR aE0, fx%?ﬁh%lé%“te%ﬂlaﬁl)?@@e PRAE AR o 37°C
DA ivniter Helle The lfissiars prigsctsiabediluted bx A0tlef tonipdéte $)ulbecco s
containing TetR were sel ected as descrl bed in Examp

1. Sohedified Faglemgdinm eoptainingnkdie detal bowies gqlmrbarglnege plated out
desc i RAEHF RSB B o e B Ao T B S eFomy pg il of

wer e sgletieed ﬁl@dhﬁn goamindThyle hine, 8 eptainhndshomelife
nmodi fi ed Eagle's nedium as descri bed in Exan'pl e

1. | ndd&T)ads a@deqoﬁomah wedl. sevie swwe B Tvakanges etprmaddhst 3-day

5o e oRftefis,heleBhSure ef S Dbt Eounine b€ thvanicing
cul t %&ﬁurh%ktﬂé%e(x@ 9 Wereﬁé )Vltﬁrfr&q?rl]eﬁtaéﬂéhggs &t the @51%9 dmedium.

i nducer. Every 2 days for a te ays, cells were
f i xed\lwjuols of mediuai fitetmywellsf withgtaeing debfidetnddgare screened for the

production of antibodies against CAP by enzyme-linked immunosorbent assay

(ELISA). Positive hybrids are subcloned by limiting dilution in 96-well
30 plates, and hybridomas are selected for further study and production.
[0077] Samples of the chosen hybridoma cell lines are tested by

triggering senescence-associated beta galactosidase activity by adding 2 uM

30



solution. Fixed cells were washed with PBS, then

i ncubat ed overnight at 370C with X-Gl substrate at pH
WG2060Bi480i , G P., et al., 1995, Proc Natl AcaprCBUS2004/041742

USA,. 92: p. 9363-7) . The nunber of senescent cells

is determ ned by counting cells under the m croscope

(about, 10 fi el gs at 20X _nmagnificatio

i nt ePyHedngYRer GRKYY RGP Gok-» %iagg’?a”n}#ﬁ}ﬂér—’ad SciUS

medi N ahAUn4, | : r .

hat 26 2 Bre o B A0 B6Es R AL AP REfig) ng
st ai giandartisinGMchFEIGIIA (cCreighégure 5). CHO cell lines
were isolated by limting dilution and tested

i ndi WA 1y for eAlhrugiythsrwessat myknben beslpeenydrggaed with
ion of SEAP f L. .
o PP oL AR R b vy

f r omuggitions dhd MR SRR MABSmESE RGthBuddpapiiefioh the spirit
phosphate as substrate and ‘nonitoring the absorbance

at 420hscapeax the mvanties The invBhntiteis gilEtebe bizitad by the
I ncr eal%ggl aefr.eti on of SEAP from CHO cells under RP
Shi f APREESCHERTHi ned over one week time in the
presence (induced) or absence (control) of 2 mM The

_a”gg'ié Pﬁ?iﬁﬁ WaSW@MAmSEWENU]?ENHR%%ES
?:@I t?f&{;@ \I/E\Ai]tklh@(}gi}?cyc H@ﬁ%ﬁg@ro%r eas% asE$r'uch as
30-f ghghon j ust a fePediAKsts wdrPdeabh&d Patdaaining iR Mbistness of

vector displayed SEAP activities simlar to those of
cel | prayoattiz senesypenbemstnds de hvetmedjgar dmighigh o producing cell

i t hout bei d he i dox\ e
Fo0ades ¢ i eSHRR et S oA SR R I blodee enough mad
prod %Ebﬁgle%‘ %@Eﬁﬁi@ﬁ’l{%ﬁd & %thﬁilid%ﬂ QfuRiddS Offer? hybridomas secreting

non- henat opoietic ce as denonstrated hereln
15| usighedféiaity meAbeperdake igw tters bEmAsi fcse bplgdddraa aeldilines
nmet hods to increase_heterol ogous protein production

for amytypireHykeeclded gsusirpies peadyct feveigproentigrase of a lack of
eukar hgce%girg ‘to kglglgz te lrﬁe cﬂgé dPl%%lal[jLﬂ‘g %Eﬁés%gﬁicet %ﬁgenhance

the for egol ng di scC I'e enphasi zes certaln speci

enbodhdBriotiactidn édpRcit e tes® oA prdduabds@dihki fhatd oiose
or alternatives equivalent thereto are within the
spi r ieffeelinee arghediastmayeortinpenn therapeitis developmient. nThegefore, the

2Reo Pt B s g by Ger RSy plfestRbis e 1363
r eCOmRiNRTlg RXPIURSE CHONS MIT pRABILIE: SWAERIdopsin, and

acid encoding one or a plurality o notifs or one
or a (H4fOaprotlyciog IgGkyward €BRdaflhesdt hytyidomeh odlklieéswere chosen

e R R LSS SR 48 LT PP 10

ol misneDPdl CHE%D U ). A Ry D BIPRRts s o in

par t MedoveBlthodiifie@ Eagle’s medium. To design a senescence-competent cell
line, it is necessary to deliver tetracycline repressor (TetR) or other suitable
regulatory system into the cells chosen for biopharmaceutical production. As
disclosed in more detail herein, the TetR was introduced into these producer
cells via a retroviral transduction using IRES-containing single-transcript

30  vector (Levenson, V.V., et al., 1998,. Hum Gene Ther,. 9: p. 1233-6). The

full-length tetracycline repressor was cloned into a retroviral vector
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2. The cell line of claim1, wherein the cell line is

a nyeloma cell line or cell line suitable for fusion
wowak/opsasse spl enocytes to generate hybri doma PCT/US2004/041742
The cell line of claim1, wherein the reconbi nant

expressi on construct encodes one or a nmultiplicity of
Cy notifs_having an am no_aci d_sequence

( Ly sPorgssingpuroay checstkaiampisrageyL 21776 E5eRYXD4L sifgse An
cel IﬂE@-%oﬁﬂzain‘iﬁ?féHo%‘iramgﬂcf@u'@t 0 uge%cf&mlel'?\%}?.of the nat%ve TetR,
e tipficity o

expressi on construct enco one or a mu

Cy neidihiderbdw Mghude aaiiichsr dsdalizaesspea. This TetR was required to
(Lys/ Arg) - Xaa- Leu, where Xaa is any amng acid. 5. The

cel | ptevent the exprepsien of the senesgareeiriggeriag fagienstin famabsence of
pressi on, construgt encodes  a l.tipljgity of Cy
b1 FESRER A EEron Tk wa deparegian Rl etell fiaes? |
(Lys 0%"8@% - Xaa- Leu, TWOPEBroffd sisterWasaibbl @ aslivbr the retroviral
wherein the nmultiplicity of notifs are expressed as

a pePNAletmihe cetlsr Tife Ramitwdpivodyistesn uges VI$E-@ednl envieknpeof

| ai 5 wh [ i f d i [
an" aBDEPRTE, SdBtRES TUBREY PHBdery epedh P GEndige and
thr Oﬁ_%lglﬁlégﬁxerzbraﬁg a6l [BlnRSr.Of FLAI 159D PPN Bedd\Sci U S

reco expression construét encodes a
nul t 4pldoe BOY3-GFERY etalt,i 99 1haNiroh 6he. $2087dfeedlef dlgrl®@t, Proc
am no acid sequences. 8. The cell line of claim1,

wher 8t 4asd Scéébﬂﬂ; $dnp- 85GA-8k §e@ﬁu@dh§tsy§@@ &S d@é depend on
ana n?é%’%‘g?%ﬁ é&h{(’% T Cée/ep%rs ﬁﬂlé X)fah{}oﬁig %%{en@ﬁé@ss AR B8on of

ana sequen

Xaa- apaciarlyisidapcéila- b \Agrcﬁ‘h@e XeRctidus-fAheopRtetroviral
Asp- Thr - Leu- Xaa- Xaa- Leu, ere Xaa is any am no acid.
9. Thartiskasthe veongarrsiing thepgengtod iderest wes fraedagpd ane GP2-293

pression constr ncodes .one.or mul & gl i ¢i )
Raky Foils pane Santret Grspnag 1S isesP et I-Soliha(a®?, Proc
Xaa- Xogr Xagr $di 37 850 ob! 8395-8y Al Ger§dfold HolRBaftePHansfection,
Asp- Thr - Leu- Xaa- Xaa-Leu, where Xaa is any am no acid.
10. Thkureeh¢dibmnweitlo infectaoussviBons wls caltestasl, filtereel through 0.45um
a

reconbi nant expressi on construct encodes_ a.,

mul t ?qur 19 T SHAK PAPkES ecllS. meRnleEcTSd Mith Bolvlenan’ (4
acid

Xaa- %ga- gag_‘aaldcslc_:cktsop%%,%Q%agg%cgl_l&ag\_zval‘gy_-fsug yours later cells were
2@ u- ASpsihivedlaad r&piatedawoad(-mnh platesXaareissedudywalvifive hundred

acid, wherein the nultiplicity of Anlal,ri n r epeat
not | £ellueashewpile shawestef the gellt waeplatad ingee 5 Grfrg plajes at a

7ot vt TR0 i, FERTBRIR Al g R o
cont gglebied vAtlERhronfld A iAAoHiritg of 3594, aPiolnydir Eelécted cells
were confirmed to express TetR by reverse-transcription PCR using the
25  Enhanced avian RT-PCR kit (Sigma, St Louis, MO) and primers that flank the

region 2360-2575 of the TetR (TR1:5’-GGAGGGCAT-

GGATGCTAAGTCAC-3’ (SEQ ID NO. 3); TR2:5’-

TCTCCCTTCTCCAACCGG AGGATCAC-3’ (SEQID NO. 4)) .

[0081] After hybridoma cells were modified to express TetR,
30 retroviral vectors with inducible tetracycline-regulated promoters containing

senescence-triggering factors and the selectable marker for G418 were

prepared as follows. Senescence-triggering factors derived from the Ankyrin
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conpound that induces an inducible transcription
regul ation el ement conprising a tetracycline operator

web@aoes40 and (b) collecting a protein fracti oPCT/I82004/041742

the cell culture. 12. The cell line of claim11,

wherei n the reconbi nant expression construct encodes
one or a multiplicity notifs having.an anmin

aci dlIs et @Ep? 92419)@ ) arxfa%lﬁ E\[r@errmmlr@ NeRiOn @f‘ Ié?nly& able 2)

P Do Rar el HTofBlicnl S oPEofuIdRdes antBfiffefld bfthed

ex TESSIO cons enco

mul t jrfpd tHe DNPQén@dlrgg?ﬂletéiﬁﬁhﬂ@W@ﬁtyadﬁuﬁe a@fdsf the ribosomal
sequence (Lys/Arg aa-Leu, where Xaa is any am no

aci dprofgindéi fio Ckairlt:kzmcpbu(SEQofﬂb}\TQrb} id were cloned into the

ipr g'gq‘jﬁﬂf(?ﬁleﬁ ofgtﬁlgreﬁ% Virf %T%RTZ(? E?cgﬁl?]ox{eh eﬁoey%a‘%lons of target

not i GEn BYARY vk ApeedRCUdired yeReRd with 4
T en U280 000ZREM Saiam AP wRfe ABARIRAIIER) HERd with

| i nendfof wiral s@emb,tanm &osi GPEZQS cr@]tsaﬂ‘dlesrathedeﬂop?/@s&ﬁﬁ

e SRAGH DGOSR BATDe P e HoE S PEREEanaE0Ie HIH were

cel | sélé&gd%thcé 9'11%&& Merel n the recomnbi nant

expression construtt encodes one or a multiplicity of

AKky[0082] epeat not The abidivy ofcelly tamdergaquelrna&mmmwnce was
Xaa- Xaa- Xaa- Hi s- Asg Al a- Al a- Ar? Xaa- G.y- Phe-
Asp- wmm@dmﬁapu&a onseRf, targieh el s@aad@tl%g)f ﬁwﬁéu%@é dgxycycline

rlz c OTF?E&WC G ture ' % Peﬁatge%%l}gf ‘HA%% Jﬂeésﬁ?ed directly by counting

expressi on ruc enco

mul t c@lld @hdey 18 mAsrksopd it & Pediachicts (20X epHasy thdraat) at time
am no acid sequence

Xaa MaervatsafoHpwing pdditien of @ﬁmag(cmiéolﬁaoynmﬁ@- @é&ammg inducer

hr - X L
T Sy TR T AR SR . e
ex pr 88 %88 RRy&y IRk didiubhd BELs WereSA/HinRd aflﬁ reﬂfﬁ)’ved\'f'rom

r ecombi ndnt & pressi on construct comprising:
m ni lrmhqamweﬂsaevemrdpy ifet ﬁlgewwa"ekTAMsémlmmmangeg on d@y 8 to
eam fromthe T

2238 gsh()&%rarog AA geafs éP lipss o REYRAYARIT fg dopapycline-treated
Seq u%Ql‘I% Tl\;ki%romﬁ orfﬁlgﬂﬁﬁ’élﬁg RENEXLIES WlﬁﬁrIn&Q&? tx&;a‘éq)tlocqged and

claim reconbr nant expressi on construct

20 codeld vislityrremaimedtinfabi ever yhret weksyah icbstria o ogntesi cells
am no aci d sequence %Lys/Arg - Xaa- Leu, where Xaa is

any a\fhlﬁbd@éldﬂlrmgdhe Fiés Wesk s iuietF18%isr s si on
CONHRE, L L b LB SRRy ver o
ot i 1§ 1#AMInBWHilution and tested individually for enhanced production of
immunoglobulin. Limiting dilution is performed by diluting the population of
25  hybridoma cell cultures so that an average of 1.6 cells is seeded into each well
of a 96-well plate. Single colonies were expected to grow in most wells of the
plate. Each single colony was recovered from the plate, and grown separately
as a cell line. Each cell line was seeded into a single well in each of two
identical 96-well plates (one control, and one doxycycline-treated). Inducer
30  was added to the wells of one plate (treated) to a concentration of 2 ul and
allowed to grow for one week. Production of IgG from each culture was

determined using anti-IgG-horseradish peroxidase in a BioCoat kit (Becton
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an am no acid sequence (Lys/Arg)-Xaa-Leu, where Xaa is

any am no acid, wherein the nultiplicity of Cy notifs
ware@ooxasessed as a peptide nmultiner of said npCT/S2004/041742

21. The reconbi nant expression construct of clainms 19

or 20, wherein the Cy notifs encode a peptide having

an am.naQ acB g%gquence identifie

t hr obXiFKIDSOR) 2 3 heficeqpases an anighoty| Capiag ezﬂésayvm&%ﬁthe IgG in the
th
i B3 BAR8 ESRLERS B IECRSLlch GGRMES 190 alguo of

am n@g@%dta&ﬁﬂﬁemﬁﬁwag 3ddeth® daelc ovetli foanth @05r°€s sA fier washing
construct of claim 18, wherein the reconbi nant

expr 84 bis-bufered seling r&@@deéi borseraflish Permxidaseivastadded and
agyiéac é&gg%ﬂt yﬁ%}é ggzp eg%vasrﬁmagml 06 u‘fi‘%' 3d SS§’9 uence
Ar g- ¥aamtaty 1Bblezlaﬁ'ésﬁ§nraw {vak @8detardiasubRed forBeinth XemseC

IS any am no acid. 24. The reconbi nant expression

cons Stapcsoletfiore (%) wh <2f31Mwﬂ1\esId1cm1Cta¢el) reasahbi addad, and Absorbance

fégégffﬁﬂﬁrgg%%%ﬁ %?ﬁ%% g % ?@l L& t'%he f1nd1ng capa01ty of
Xaa- ?&1 weRidh s ;ﬁ% Thr 1ed'fB5m induced cell lines may need to be

Xaa- Phe- Leu- Leu- Xaa- Xaa- Leu, where Xaa is
aoy dﬂuted omtentrdiborsi ane dbtermmleﬁ ifywind alstayldanfd urke (0.05-5 pg/ml)
repeat, notifs havin an ar

Xaa RﬁﬁOWI%?QYAg JATRRRAY g?! @gsequ% ém@eat okytipedy
tlé%@\)dt&l%ut ﬁE& ifi3Raded %Ktl?%ﬂ&e@{érﬂﬂ%@? titers from

expresse as a pepti I'mer o

The eeglthrek iwith dxfxyc 61h1116 mdum&ﬁ@bﬁseﬂhﬁarhyddialli((ﬁa niuthiagr 0-fold)
partner cell line Is 2/0 Agl 4 Mouse B cell nyel ong;

YB2/ OVEathr® WoeksHaB: K6H6/ B5 Human B

nphoma/ Mouse nyel ong,; NSI Human | ynphobl ast; FO
use myel ona; Y3-Ag 1.2.3 Rat nyel oma; or
P3X63- Ag8- 653 Human nyel oma. 26. The cell |ine of

cl ai mXAMPEES PRIPILEURE SENESCENCIOEPHIANCES PRITEIN
The %QH:R_JF @N)chéﬁ@TCkh LI'RgNgigD the cell line is a

ine. 28. A method of producing a hydri doma

ceI | [oe8m)ri si ng fughegficealflindiciidsreatiiredensctisi iQTCHO cell
partner cell line for claim1l with an

ant i tbmcy ples diisistigatadirsines tbpy asrvidelyl useégn comangrgiehprduction of

9h ¢ sBial? &iin SREDEPs S nBES R EaerphG” R Bty were atso

the apkydnl ghcheRORby RRYd ﬁéenedmﬂetrateae@hhaegb %&hé&e&‘é A

am no acid sequence identified by SEQ I D NOs.

t hr osgdre@ble alkaline phosphatase recombinant expression construct (SEAP,
Clontech) was stably introduced into CHO cells to monitor enhanced protein
expression. An IRES-containing retroviral construct was used for delivery of

25  the native TetR that was engineered to include a nuclear localization signal.
The Pantropic system (Clontech) was used to deliver the retroviral DNA into
the cells as described in Example 1. Cells containing TetR were selected as
described in Example 1. Senescence-triggering fragments from Cip/Kip and
INK4A proteins were introduced into CHO cells as described in Example 1.

30  Senescence-competent CHO cells were selected in grown in neomycin

containing Iscove’s modified Eagle’s medium as described in Example 1.
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31. The cell line of claim210, wherein the ankyrin

repeat notifs encode a peptide having an am no acid
wGQe@aoesago i dentified by SEQ I D Nos. 22 thr oughr@BUSBB4/041742

The cell line of clains 16 or 17, wherein the ankyrin

repeat notifs encode a peptide having an am no acid

The BEIEGPR AEPERTEIE acgnes WauHeREr P AE g pels int

repe g

O e T R e
25. Ogulkiids fackigy (SEQ;ENGECM’C&H treblddy niduma XEvery 2 days for a
Devel oprrent , I'nc . Primano, omas <120> CELL LI

FOR tsm of Ndayscretlasrers fb@@mrﬂmgwga ehm@éf%n@ﬂeﬁlyde (2%/4%)

LTURE,.<13 01-G <140> P 4 o

b1 Stgtios > el SeB bty SR PER) Menghéduest ovepujght at 37°C
US 6Q/i82R.§A%ubdibate a’?ﬁﬁ%‘ d@ﬂﬁﬁn <G&0>tYl., 1995 Proc Natl Acad Sci
Patentln version 3.0 <210> <211> 40 <212> PRT <213>

Hono Lé&pu s p<ADE>T). mxe r@mbelr o€ sertescany geu&p dgttermined by

Vall %‘imt@g caellAlgmggr tI}}S dmlcfcéscg}é‘? (Akf)‘étwfﬁe{ie |a53@(|1{}ag:[€§gauon) at
Phe GpheYin¥adald %lﬂvﬁ%radéitﬁ)n%faméhﬁ (QrfroYpdr Mbdia containing

10 inducer (treated). It was expected that a high percentage of cells >85% will
display staining for SA-8-Gal (See Figure 5).

CHO cell lines were isolated by limiting dilution and tested individually for
enhanced production of SEAP.
[0085] Expression of SEAP from control CHO cells was

15 monitored as enhanced alkaline phosphatase activity from cell culture
supernatants using p-nitrophenol phosphate as substrate and monitoring the
absorbance at 420nm over 5 minutes in a BioMek plate reader. Increased
secretion of SEAP from CHO cells under RP Shift was determined over one
week time in the presence (induced) or absence (control) of 2 mM. The

20  amount of SEAP measured from cultures without inducer increased slightly
over one week, whereas that from cultures with doxycycline inducer increased
as much as 30-fold in just a few days. CHO cells harboring empty vector
displayed SEAP activities similar to those of cells containing the senescence-
triggering factors without being exposed to the inducer doxycycline.

25  [0086] -It will be understood in the art that production of
antibody-related proteins in a non-hematopoietic cell as demonstrated herein
illustrates the generality of the claimed reagents and methods to increase
heterologous protein production for any such heterologous protein in any
cultured eukaryotic cell.

30 [0087] It should be understood that the foregoing disclosure

emphasizes certain specific embodiments of the invention and that all
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35 40 <210> 2 <211> 23 <212> DNA <213> Honp sapi ens
<400> 2 aggatgttat aaagcatgag tea 23 <210> 3 <211> 23
WO 23028B8IA <213> Honp sapi ens <400> 3 ggagggcargr/us2004/041742
gat gctaagt cac 2304-101-G seq <210> 4 <211> 26 <212>
DNA <213> Honpo sapi ens <400> 4 tctcccttct ccaaccggag

gatcac 26 <210> <211> 18 <212> PRT <213> Ho »
sapi wadifieagns e Sigarsings RauvAlce: shepPaEE Wit spixis apd scope

2 1% e B R e ARk B . G Ly g
Arg Leu Asp Leu 5
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<210> 7 <211> 6 <212> PRT <213> Hono sapi ens <400> 7
Lys Arg Lys Leu Asp Leu <210> 8 <211> 6 <212> PRT
WO 28024400 sapi ens <400> 8 Lys Arg Arg Leu G par/us2005041742

<210> 9 <211> 6 <212> PRT <213> Hono sapi ens <400> 9

Lys Arg Arg Leu Phe GIly 5 <210> 10 <211> 6 <212> PRT
<213> Hono sapi ens <400> 1004-101-G seq Lys Arg Ar

Leu PHeGIAIM> 10> 11 <211> 6 <212> PRTq<2)1/3> ngm gapi
ens <400> 11 Gy Arg Arg Leu Val Phe <210> 12 <211> 6

<212> PRT

10

15
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25

30

1. A cell line comprising an recombinant expression construct,
wherein the recombinant expression construct comprises a nucleic acid
encoding one or a plurality of Cy motifs or one or a plurality of Ankyrin
repeat motifs and wherein the recombinant expression construct further
comprises an inducible transcription regulation element comprising at least
two tetracycline operator elements, wherein the cell line is a hydridoma fusion

partner cell line.

2. The cell line of claim 1, wherein the cell line is a myeloma cell
line or cell line suitable for fusion with mouse splenocytes to generate

3

hybridoma

3. The cell line of claim 1, wherein the recombinant expression
construct encodes one or a multiplicity of Cy motifs having an amino acid

sequence (Lys/Arg)-Xaa-Leu, where Xaa is any amino acid.

4. The cell line of claim 2, wherein the recombinant expression
construct encodes one or a multiplicity of Cy motifs having an amino acid

sequence (Lys/Arg)-Xaa-Leu, where Xaa is any amino acid.

5. The cell line of claims 3 or 4, wherein the recombinant
expression construct encodes a multiplicity of Cy motifs having an amino acid
sequence (Lys/Arg)-Xaa-Leu, where Xaa is any amino acid, wherein the

multiplicity of Cy motifs are expressed as a peptide multimer of said motifs.

6. The cell line of claims 5 wherein the Cy motifs encode a
peptide having an amino acid sequence identified by SEQ ID Nos. 6 through
21.

7. The cell line of claims 6, wherein the recombinant expression
construct encodes a multiplicity of Cy motifs having the same or different

amino acid sequences.

8. The cell line of claim 1, wherein the recombinant expression

construct encodes one or a multiplicity of Ankyrin repeat motifs having an
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<213> Hono sapi ens <400> 12 Pro Arg Asn Leu Leu Ser 5
<210> 13 <211> 6 <212> PRT <213> Hono sapi ens <400> 13
wWEPe@ohLsY8NAr g Leu Leu Phe 5 <210> 14 <211> 6 <2RCHUPRI4/041742
<213> Hono sapi ens <400> 14 Cys Arg Ser Leu Phe Gly 5
<210> 15 <211> 6 <212> PRT <213> Honp sapi ens <400> 15

315G A GRS SapUsRrRcyes ASG Ao BE G P Leu-
<210§sﬂ-ﬁ‘hf-%‘]e]a?X§a-5(2a]d-2L>eLE Rhere Xaa is any amino acid.

9. The cell line of claim 2, wherein the recombinant expression
construct encodes one or a multiplicity of Ankyrin repeat motifs having an
5 amino acid sequence Xaa-Xaa-Xaa-His-Asp-Ala-Ala-Arg-Xaa-Gly-Phe-Leu-

Asp-Thr-Leu-Xaa-Xaa-Leu, where Xaa is any amino acid.

10. The cell line of claims 8 or 9, wherein the recombinant
expression construct encodes a multiplicity of Ankyrin repeat motifs having
an amino acid sequence Xaa-Xaa-Xaa-His-Asp-Ala-Ala-Arg-Xaa-Gly-Phe-

10  Leu-Asp-Thr-Leu-Xaa-Xaa-Leu, where Xaa is any amino acid, wherein the
multiplicity of Ankyrin repeat motifs are expressed as a peptide multimer of

said motifs.

11. A method of increasing yield of a protein from a eukaryotic cell

culture, comprising:

15 (a) contacting a cell culture according to claim 1 with a
compound that induces an inducible transcription regulation element

comprising a tetracycline operator element; and
(b) collecting a protein fraction from the cell culture.

12.  The cell line of claim 11, wherein the recombinant expression
20  construct encodes one or a multiplicity of Cy motifs having an amino acid

sequence (Lys/Arg)-Xaa-Leu, where Xaa is any amino acid.

13.  The cell line of claim 11, wherein the recombinant expression
construct encodes a multiplicity of Cy motifs having an amino acid sequence
(Lys/Arg)-Xaa-Leu, where Xaa is any amino acid, wherein the multiplicity of

25  Cy motifs are expressed as a peptide multimer of said motifs.

14.  The cell line of claims 11 or 12, wherein the Cy motifs encode a
peptide having an amino acid sequence identified by SEQ ID Nos. 6 through
21.
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<213> Honp sapi ens <400> 17 Lys Arg Arg Leu lie Phe 5
<210> 18 <211> 604-101-G seq <WW LLL LL LLL 2 irsi

WO e@b0284802> PRT <2NNNJJNJ JNJS 13> Honp sapi POTISINE041742
ONNOUHJ U-LL <400>VWW WWWV 18 Lys Arg Arg Leu Phe
Thr 5 19 6 PRT Hono sapiens <400> 19 Leu Lys Lys Leu
Phe Ser 51520 6 PRT Hono sapi ens <400>

10

15

20

25

0
The cell line of claims 14, wherein tl%e recombinant expression
construct encodes a multiplicity of Cy motifs having the same or different

amino acid sequences.

16.  The cell line of claim 11, wherein the recombinant expression
construct encodes one or a multiplicity of Ankyrin repeat motifs having an
amino acid sequence Xaa-Xaa-Xaa-His-Asp-Ala-Ala-Arg-Xaa-Gly-Phe-Leu-

Asp-Thr-Leu-Xaa-Xaa-Leu, where Xaa is any amino acid.

17.  The cell line of claims 16, wherein the recombinant expression
construct encodes a multiplicity of Ankyrin repeat motifs of a having an
amino acid sequence Xaa-Xaa-Xaa-His-Asp-Ala-Ala-Arg-Xaa-Gly-Phe-Leu-
Asp-Thr-Leu-Xaa-Xaa-Leu, where Xaa is any amino acid, wherein the
multiplicity of Ankyrin repeat motifs are expressed as a peptide multimer of

said motifs.

18.  Anrecombinant expression construct comprising: (a) a minimal
promoter comprising a TATA sequence; (b) two phased operators
downstream from the TATA sequence; and (c) two phased operators upstream
of the TATA sequence.

19.  The recombinant expression construct of claim 18, wherein the
recombinant expression construct encodes one or a multiplicity of Cy motifs
having an amino acid sequence (Lys/Arg)-Xaa-Leu, where Xaa is any amino

acid.

20.  The recombinant expression construct of claim 19, wherein the
recombinant expression construct encodes a multiplicity of Cy motifs having
an amino acid sequence (Lys/Arg)-Xaa-Leu, where Xaa is any amino acid,
wherein the multiplicity of Cy motifs are expressed as a peptide multimer of

said motifs.

21.  The recombinant expression construct of claims 19 or 20,
wherein the Cy motifs encode a peptide having an amino acid sequence
identified by SEQ ID Nos. 6 through 21.
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Leu Lys Lys Leu Ser G y 5 21 6 PRT Hono sapi ens <400>
21 Lys Arg Ser Leu Lys Leu 22 21 PRT Hono sapi ens

W 2@00288 Arg Pro Val His Asp Ala Ala Arg G urpd/Ug20Pket1742
5 10 Leu Asp Thr Leu Val Val Leu H's Arg Ala 1 5 20
<210> 23 <211> 21 <212> PRT <213> Honp sapi ens <400>
23 Ser Pro Val_His Asp Ala Ala_Arg Thr Phe .5 10 :
Leu Asp TR# Le@hiﬁ%uAf}ﬁT OEQGI%?OGVh"?IeH e%@ 1g%tit§§press1on

R e G A R o
seq 4mihoAsdd déyueheds. G n Thr Leu Leu G u Phe 15 20
23.  The recombinant expression construct of claim 18, wherein the
5  recombinant expression construct encodes one or a multiplicity of Ankyrin
repeat motifs having an amino acid sequence Xaa-Xaa-Xaa-His-Asp-Ala-Ala-
Arg-Xaa-Gly-Phe-Leu-Asp-Thr-Leu-Xaa-Xaa-Leu, where Xaa is any amino

acid.

24.  The recombinant expression construct of claim 23, wherein the
10  recombinant expression construct encodes a multiplicity of Ankyrin repeat
motifs having an amino acid sequence Xaa-Xaa-Xaa-His-Asp-Ala-Ala-Arg-
Xaa-Gly-Phe-Leu-Asp-Thr-Leu-Xaa-Xaa-Leu, where Xaa is any amino acid,
wherein the multiplicity of Ankyrin repeat motifs having an amino acid
sequence Xaa-Xaa-Xaa-His-Asp-Ala-Ala-Arg-Xaa-Gly-Phe-Leu-Asp-Thr-
15 Leu-Xaa-Xaa-Leu, where Xaa is any amino acid are expressed as a peptide

multimer of said motifs.

25.  The cell line of claim 1, wherein the hydridoma fusion partner
cell line is Sp2/0-Agl4 Mouse B cell myeloma; YB2/0 Rat B lymphoblast,
K6H6/B5 Human B lymphoma/Mouse myeloma; NS1 Human lymphoblast;

20  FO Mouse myeloma; Y3-Ag 1.2.3 Rat myeloma; or P3X63-Ag8-653 Human

myeloma.
26.  The cell line of claim 1, wherein the cell line is a CHO cell line.
27.  The cell line of claim 1, wherein the cell line is a NSO cell line.

28. A method of producing a hydridoma cell comprising fusing a
25  cell of the hydridoma fusion partner cell line for claim 1 with an antibody-

producing murine spleen cell.

29.  The method of claim 28, wherein the hydridoma cell produces
an antibody.
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<210> 25 <211> 21 <212> PRT <213> Hono sapi ens <400>
25 Arg Pro Val H s Asp Ala Ala Arg @d u d y Phe 5 10
whewedssasirhr Leu Val Val Leu His Arg Ala 15 20PCT/US2004/041742

10

30.  The cell line of claims 8 or 9, wherein the ankyrin repeat motifs
encode a peptide having an amino acid sequence identified by SEQ ID Nos.

22 through 25.

31.  The cell line of claim 10, wherein the ankyrin repeat motifs
encode a peptide having an amino acid sequence identified by SEQ ID Nos.

22 through 25.

32.  The cell line of claims 16 or 17, wherein the ankyrin repeat
motifs encode a peptide having an amino acid sequence identified by SEQ ID

Nos. 22 through 25.

33.  The cell line of claims 23 or 24, wherein the ankyrin repeat
motifs encode a peptide having an amino acid sequence identified by SEQ ID

Nos. 22 through 25.

41



