WD 2005/ 047512 PCT/ US2004/ 037721 PLASM D SYSTEM FOR MULTI GENE EXPRESSI ON
This application clainms the benefit of U S. Provisional Patent Application
No. 601519, 230; filed Novenber 12, 2003 which is herein incorporated by
reference in its entirety. 5 FIELD OF THE I NVENTI ON A plasm d system whi ch
facilitatewawp3ersieti on of a single anplifiable expreRSHERNHNEER d f or

mul ti-subunit proteins. BACKGROUND OF THE | NVENTI ON 10 Devel opnent of any
manmal i an cel | based protein therapeutic requires an efficient expression
system I|deal |y, FLASMD SYSIEM FOR MULITTHCENEEXPRESSION | body) nust be
produced, each pol ypeptide should be expressed froma single plasmd.
Construction of expression vectors containing nultiple genes, using
comercial ly _wgeg@l@bﬁomarn%me%n@ﬁt@m.si.s?rowigoﬁélcﬁat@rﬁmdpﬁeaﬁwPI cally, the
multiple cloning 15 sites (MCS), of currently avail able expression plasmds,
are i nadeb‘Ba@Q&fsg%?m?if'f%je"rk?‘fe@?’i)eéf'znzﬂq?’i"ﬂl"‘éh iBlisreia Ncorpateddyt es. The nul tipl e
cloning sidigendéd inGla’dn@iftlty Y available expression plasmds contain relatively
fewrestriction sites. Ideally, an expression plasmd for expression of

mul tiple pol ypeptides would contain a large multiple cloning site

cont ai i ng many common and ke BESFHE fivegTioiN €S- 20 The present invention
provides, inter alia, an id ' expressi on system whi ch can
hel p mai nt ai n Apiasotidrsysferh whichdiaoiitatasreonsinetivo of a sthgler gaplifiabler i abi lity in
downstrea ' | il A Lhg multiple protein therapeutic

proj ects g%%%ﬁ?\@éﬂg‘dﬁ%% éruggﬁ%é}ég%&gﬁe time significantly. The present

I nvention includes such a generic plasmd platformfor manmalian 25
expression and its use f h ' L Qus pol ypeptides. The
platformis flexibleegﬁ‘c ﬁﬂ% H ‘{I sion of sinple proteins,
such a8 i nt er f Bewslopmerd ofvahy masnaiiag esll basgal prateimthktapestibregulrespsrot ei ns,
|Sl|<l(\:/EN$|S G%Qﬁi'ci%ﬁfj éx%?éssm szyg e%.olﬁgglﬁl,z if% rﬁ%!sgéuzn(?toﬁfé e‘?’n7aa.25%, :snnS gx%@{) OF THE

must be produced, each polypeptide should be expressed from a single plasmid.

Construction of expression vectors containing multiple genes, using commercially
available expression plasmids, is problematic. Typically, the multiple cloning

15  sites (MCS), of currently available expression plasmids, are inadequate for
insertion of multiple expression cassettes. The multiple cloning sites of currently

" available expression plasmids contain relatively few restriction sites. Ideally, an
" expression plasmid for expression of multiple polypeptides would contain a large
multiple cloning site containing many common and rare restriction sites.

20 The present invention provides, inter alia, an ideal generic plasmid
expression system which can help mainfain uniformity in vector construction,
decrease variability in downstream processing, facilitate running muitiple protein
therapeutic projects simultaneously, and reduce cycle time significantly. The
present invention includes such a generic plasmid platform for mammailian

25  expression and its use for the produciion of various polypeptides. The platform is
flexible enough to be used for expression of simple proteins, such as interferon,
as well as large, complex, multi-subunit proteins, such as antibodies.



The present invention provides a plasm d systemconprising in separate
containers: 5 (a) a first universal transfer vector conprising the

following, first nultiple cloning site: Bss HI, Pme 1, Sna Bl, Hn dill,
Asp 718, Kpn |, Pae R71, Xho I, Sal I, Acc I, HncIl, Cal, Eco RV, Eco
R, Pst |,wWec003)u@02, Eco 01091, Apa?d, Xma |, Bsp El rBam2e#03Dea 1, Eag
|, Ecl XI, Not I, Sac Il, Xma Ill, Xba 1, Sac I, Mul, Bel I, Bsr O, Bss
H1; (b) a second universal transfer vector conprising the follow ng, 10
second nmultiple cloning site: Bss HII, Sgr Al, Xma I, Rsr Il, Spe I, Sna 61,
Hn dill, Asp 718, Kpn | suUimaaRYloFfHE INVEMION, Acc |, Hinc II, Cal, Eco

RV, Eco RI Pst |, Eco 0I091, Eco 0I09I, Apa I, Xma |, Bsp H, Bam Hl, Dsa
|, Eag |, Ecl i Presmtmvlent'%arqwdes%ﬂa&mlﬂ SYSt§® QOMBGSRYIIN seRRsate, Msc |, Nru
1, Pac I, ﬁné‘ﬂsl and (c) an anplifiable vector conprising the foll ow ng,
thlrd rrultl e cloning site:Sgr Al, Srf I, 15 Xma |, Spe I, Sac 11, Rsr |1,
Pac |,5 Nr (ii)laﬂrwommers ansfer wastor icomprising thadhoving, Fisst multiplgsioniagl , Bsr G

Bsp El, tex s it Pl 1, SHEBH: HiSAN Ady 7 Roh 1 PR X4 12801 Aol ment. of

the i nvent 1'on d system co universal — transfer
vect or coh’bhrncsli gat, iﬁ:qﬂzk\é‘ﬁnod?lnﬁpt bEcFthDBbEZQ C408k dpad, Xmavdspal transfer

corpri s nGERl AP Badh B s PRl R 1 bR BB el i pi e
cl oni ng sBBreG?iOBfSMI (b)ra;seanmd\zmwaéal tr;amferﬁr\ﬁctove(lmgpglsmgﬂmﬁoﬁmmgg,gfe tnﬁgl ggz ng
ot verCar Sgionf Ffhic Borbe sushis HbSernaAl T R iGese SRBREE for h i SEo
I D NO  1ait, ﬁaﬁl'fﬂ&d{mﬂl Pa® RF1 cXiani, rmleﬁlﬁtceld-gné mGGlaWIIEd:dR‘ﬁhE@) Rﬁ‘gt olr an
g(r)mrrg(rj: ?rgfl?Stc}f E?‘?\@Bg‘nb h@ﬁ' i&%ﬁ@m t'ﬁsﬂﬁi"f é Sé‘i’%lr-\l%b%'t ors or the

anmpl i fi abNet iy gat ff XmaamXbzsle Saa |,Medd |, Ms@utmhmﬁl Begmnarﬁd% ;ane- g., chicken
| ysozyme P%I ln anot her .
samgi|

conpr 1 se o b SRa g b b o st e R 83T, d system
2005/ P 75%mhad, §6§ 4 @%Qpﬁsﬂﬁﬁé?cu N1, dibt € eRdi Keat, Mib 11 1, Pyent i on, at | east
one of the p 'Hﬁsﬂér &1, BSp &1, BeT T, Bbv C1, Pme I, Bss HIl, Asc L, Xba L. In an
embodiment of the invention, the plasmid system combrises: a first uqiversai
| trépsfer vector comprising the plasmid map of Figure 2, a second universal
transfer vector comprising the plasmid map of Figure 1 and an ampiifiable- vector
20  comprising the piasmid map of Figure 3. In another embodiment, the muliiple
cloning site of the first universal transfer vector comprises the nucleotide
sequence set forth in SEQ 1D NO: 11; the multiple cloning site of the second
universal transfer vector comprises the nuclectide sequence set forth in SEQ ID
NO: 12; and the multiple cloning site of the amplifiable vector comprises the
25 nucleotide sequence set forth in SEQ 1D NO: 10. In an embodiment of the
invention, any of the universal transfer vectors or the amplifiable vector
comprises a matrix attachment region (MAR; e.g., chicken lysozyme MAR).
In another embodiment of the invention, the plasmid system comprises

only the first and second universal transfer vectors {(stpra).



a pronoter (e.g., SRa pronoter, MMIV LTR, human cytonegal ovirus (hCw)

I mredi ate early pronoter and murine cytonegal ovirus (nCW) inmmedi ate early
pronoter) |located upstreamof or within the nultiple cloning site.
Preferably, in 5 this enbodinment, the first universal transfer vector
conpri ses woopd/assizd map of Figure 40; the second uniREHESWOHBEALS er
vector conprises the plasmd nmap of Figure 11; and the anplifiable vector

conprises the pl ] ’ f.Figure.9. hi s .enbodi ment, the first

uni versal tr an&L %ﬁ%@g?@r&n@gﬁﬁg Afa, e\k%gs%ﬂbq %@P? Blgsmédéq‘{?m'ée%et forth in
SEQ | D NOa grombtes (6.6 Sk promoesrsEIMTY TR rimatesitimeddloviraBicHe) t he

nucl eoti de seg_uence set forth in _SE% ID NO 4; and the anplifiable vector
conpri ses MHE W&?@Htﬁrﬁ@oge_é&tﬂgrﬁ@gl@ vigmagaipvines srigMvibinvoediate eatiyot her
enbodi ”Entprcﬁﬁotbh%déft&f@&trléam/@mr'vﬁmid 6 st ElBﬁTnQ'sﬁé.”Pbeé%E%?iﬁ‘ wher ein at

| east one of the universal transfer vectors conprises a termnator/polyA
addi ti dn 4hig embegigtany the firsh eniveisel nsiervesioneeraprises i plamic ep ¢6 | ocat i on
of the tepgpaye’ i ' | ed in the
mul tipl e (ﬁl_ﬁoni tr11 ’t{s?.etgéb’(@oduﬁg“%gagrﬁé?%&“%&?'is Ak drfsta%{hteﬁf’e‘gﬁ@r#ﬁg?%r/pol yA
addi ti on Fégure 11Tansl theempiifialpe yecteceamprises theplagmidanaplobRigurerd. dh t he

I nvention ' I | | such as the
DHFR gene.t @éﬂb&ﬁ%&n&ﬁﬁ%ﬁfﬁhﬁgﬁsg Hk g@r\’é@%{ %%{ncwg eptbgg}%#lg&lsdfst em of the
present isaqeenceaest olimin SEE€sI0 NOs 8phe steorcomtiairsad transféayedorf i r st uni ver sal

transfger 0 Y i ce t. forth. in SEQ I D NO
2 “(o}8% LM GAbERIYF Yoo hoP 46t GRRUEPEEIRIFOE chitne bl Mac
sequence wettof corhprises tisEQudlEptideN@quédnceased farth)in SEQUHPNOE 18bl e vect or
conprising the  ,nucl eotide sequence set forth .25 in SEQID NO 3. An
enbbdi ment. of - RETRGBRPTG LR PEeont Bratn b sl wetol i rst or
second unwhersiakt teBatrm'feﬁif th@uﬂi%rs&lgtramsfesi&ectarsfdofnqirise@h of one or nore |
expressi on _casset.tes ot.her uni.versal transfer yector .conprise a secon
cor " Sor ot il loesl Bl I ha Snultle RERG AfF etait B oot or
conpr 1ses isition YOhaa&odifAdBaay A aBdiion R0 4L031aR4 gene located in the

multiple cloning site would be operably linked to the terminator/polyA addition

" site. -

The amplifiable vector in the plasmid system of the invention may
comprise a selectable marker for amplification, such as'the DHFR gene.

20 " In an embodiment of the invention, the plasmid system of the present
invention comprises in separate containers: (a) a first universal fransfer vector
comprising the nucleotide sequence set forth in SEQ ID NO: 2; (b) a second
universal transfer vector comprising the nucleotide sequence set forth in SEQ ID.
NO: 1; and (c) an ampilifiable vector comprising the nucleotide sequence set forth

25 inSEQID NO: 3.

An embodiment of the invention includes a plasmid system wherein the
first or second universal transfer vector comprises a first set of one or more
expression cassettes, the other universal transfer vector comprise a second set
of one or more expression cassettes and the amplifiable vector comprises said



first set and second set of expression cassettes; wherein the expression
cassettes encode an i mmunogl obulin heavy chain and an i nmunogl oblin |ight
chain (e.g., anti-1G-R1, anti-ILIO or anti-IL5 immunoglobulin chains); for
exanple wherein (a) the first set of one or nore expression cassettes
conpri ses w 20804782 1 L5 i mmunogl obul i i heavy chai n gen@(@R2e443GAl cassett e
and the second set of one or nore expression cassettes conprises an

anti-1LS | fE0achgubdry dot BPLaorb AR ASIRCURLETT AL GARSERL e, (D) the first
ses an antl -

set or one Or noDré expression’ casse #g conpri GFRI
i munog! obecAssattémencpde maiimmyaonglobuljir sy ohain @ad satitmeuangloblindighecond set  of

one or nor ssl t I an_ 10 anti -1 GERL i nmunpgl obul i n
Tant chai s et RIS AP C R B fodaceloRih el SHEBEY nor e
gxp_r essi onwharsiefa) te firsirget obarse mnmemmssﬁi@g ocagsetiel icomprseRHn @ithg a

i ci stroni ene expressi on cassette whic i ci st,roni ene conprises an
ant i -1 GoR (LPHATOGRBRET A GRENERAF A BERHOR FosSeHe ADY hesars St gene
wher ei n sapkk gefes epredsionkedsdiiesasdnipiites aabnti-ILBOFPRogIRLLNN IRBguence 15
(IRES) and the second set of one or re expression cassettes is an

ant i - | GFRICAIHESRRGIBERAINCaseals: @H&gﬁr%éﬁfeorés@ﬁr%mg AREEEN te and a

hygr onyci Ncadsgtid sbAPESsIRNEMHIBIRIDnnRARERBEIPRe £ Thehiddne @kpreddios he first
set of one or nore expression cassettes conprisés an anti-1L10
i nunogl obtASsAtie aad {hecsesppd el ongop MoEs PHessiars eassatia AeMPIRES$8cond set of

one Of (1O SriEIHRERMAIGALENS iR chald YehBERb/c388n Bslb! (o} Inbirdt@ginOgl obul i n

| i ght chain gene expression cassette and hygronycin resistance gene

expr essi onofcgsHipRre expigsaian saplieHEAMPHses AeexXpresmaN Gagaeita he anplifi abl e
vect or corrwrhm Bl-R&BhiE JERE c35res6ibn EMdeBe \hich Hiki ected from
Figures 4-7. For g:?(ar?pl e,I tggg gngrlei %?%b%e vg(\:"?lcl)(% %g%@cn%éﬁse a nucleotide
sequence sedrepised anranfiviGE]1IiDMudDeglobulin lighbchain ganeatbah Hmeceptortche pr esent

et oA AR YRS R e B B s ©
PAI GFRICH2URES)and téRechnd set aione obowrerexpressior ¢esseltevieaniaotitGERe pl asm ds
AEISEIAL IS SRR O AT s GG e KT A
resistance gene (Hyg-b) expression cassette; or (d) the first set of one or more
expression cassettes comprises an anti-[L10 immunoglobulin heavy chain gene
" expression cassette and the second set of one or more expression casseties .

20 comprises an anti-IL10 immunoglobulin light chain gene-expression cassette and
a hygromycin resistance gene expression cassette. . In an embodiment of the
invention, the amplifiable vector comprises a plasmid map as set forth in a figure
seiected from Figures 4-7. For example, the ampiifiable vector can comprise a
nucleotide sequence selected from SEQ ID NOs: 6-9.

25 in an embodiment of the present invention, the plasmid system includes
the amplifiable vectors pinAlL10/MAR(-); pAIL10V1/puro/MAR(-);
pAIGFRLCb2/MAR(-) or pAIGFRLCb2V1/puro/MAR(-). In an embodiment of the
invention, the plasmids pinAIL10/MAR(-); pAILL10V1/puro/MAR(-);
pAIGFRLCb2/MAR(-} and pAIGFRLCb2V1/puro/MAR(-) are characterized by



WO 2005/ 047512 5 PCT/ US2004/ 037721 figures 13-16, respectively. |In another
enbodi nent of the invention, the plasm ds pinAlL10/ MAR(-);

pAl L1OV1/ pur o/ MAR(-); pAl GFRLCb2/ MAR(-) and pAl GFRLCb2V1/ pur o/ MAR( -)
conprise a nucl eoti de sequence selected from SEQ ID NGs: 24-27. 5 The
present invention also provides a method for expressing a protein

conpri si ng WR0EP478r e types of pol ypeptide conprising PEHUSHBHS7EA (a)

i ntroducing a set of one or nore expression cassettes into a first universal

ranstor GERAY 1o Dok A8 P B b BB et
transfer ]sﬂnMé_dﬂkMISRG—hpAILaﬁVMerIWM)mNGERQCbZMR(e)aam ng expression of

sai d casse isolating/purifyin ol ypepti de;
wher ei n sa‘}‘ﬂ&?’%@él’gé’@ﬁﬁ"”ﬁm F‘ﬁaQuﬁlﬁ?t‘dc%fgseﬁ%mp%%eé%ﬁ?$ﬁfgent ion. In one
enbodi mentSER IDINO$: P42, 1 on, the first universal transfer vector conprises
t he pl ' ure 10, e nucl eoti de sequence set

sm d map.of Fiqure 2. or r
forth %n SEQ | %‘I}@reggﬁtmvgﬁp?q ﬁs ovgies|adﬂ§tgog%gtq¥g;es§zﬁggcﬂrﬂt§m t he second
uni ver sal donirRirRs twees nfre 8ERI0f PEFpéfidle RomDALIfAg tHERS: Ryur e 1 or Figure
11 or the nS??eorﬁ de se Jgnce se? ?gri?hel nﬁ% ]? eﬁﬁﬁo? SEQ ID NO 4. In

anot her erBBOFUREIGE 2 §¢t of Rae PhwKRe PZS?TBSQ‘%C%?BWS‘PW st yrdvarsal conpri ses the

pl asni d n&par%ter%gw qb)'én%d@ugyérﬂa&rﬁaretorreeréwxsﬁassféﬁ ca%@'ﬂﬁﬁaset forth in
SEQ ID NO.. 3 or In an enbodi nent of the nethod, an

anti- | GFR 3?@80‘} uawaiSﬁi isansigiivecton;0) mavag {he easexlfasdease the trangferanpl i fi abl e
vect oy COpgREdrs i af aM‘bﬁié}i’@v&tﬁP@ dall§in x&&%&b&an@éés/%t@gg%?aene or the

puromyci n resi stance gene | ecte from pinAlL10

pAl L10V1/ g@) @phma{ly )iso ﬁm@mﬁmﬁm{ypppwwhpwm eeters/aser o/ MAR(-). In an
oA L10va/ fReuea 2 Y 6T Bl b B R ¥ anamBichilont o S hetion Mg ) are
char act er ifir eﬁjlrb\;smalgr@nefgr ysiarscompgispe el pragnyid map Ofdiﬂurhérorélﬁbwﬂﬁent of the
ST O a0 s S 1 0 K RV
15 another embodiment the second universal fransfer vector comprises the plasmid
map of Figure 1 or Figure 11 or-the nucleotide sequence set forth in SEQ ID NO:
1 or SEQ ID NO: 4. In another embodijment of the invention, the amplifiable
- vector comprises the plasmid map of Figure 3 or Figure 9 or the nucleotide
sequence set forth in SEQ ID NO: 3 er SEQ ID NO: 13.
20 In an embodiment of the method, an anti-lGFR heavy chain or anti-IL10
heavy is expressed in an amplifiable vector, comprising a MAR and either the
hygromycin resistance gene or the puromycin resistance gene, which selected
from pinAIL10/MAR(-); pAIL10V1/puro/MAR(-); pAIGFRLCbH2/MAR(-) and
pAIGFRLCb2V1/puro/MAR(-). In an embodiment of the invention, the plasmids
25  pinAILT10/MAR(-); pAIL10V1/puro/MAR(-); pAIGFRLCH2/MAR(-) and
pAIGFRLCDb2V1/puro/MAR(-) are characterized by figures 13-16, respectively. In
another embodiment of the invention, the plasmids pinAIL10/MAR(-);
pAIL10V1/puro/MAR{-); pAIGFRLCbH2/MAR(-) and pAIGFRLCb2V1/puro/MAR(-)
comprise a nucleotide sequence selected from SEQ ID NOs: 24-27.



conprise a nucleotide sequence selected from SEQ I D NGs: 24-27. WO

2005/ 047512 6 PCTI US2004/ 037721 In an enbodi nent of the method for
expressing a protein conprising two or nore types of polypeptide, the
expressi on cassettes encode an |nnu | obulin heavy or light chain (e.g.,
anti - | GFRlwamosedrsa or anti-|1L10 nogl obul i n chai np¢T/Osm0408zmpl e: (i)
one expression cassette encodes an antl 5 I'L5 i munogl obulin heavy chain and

t he ot her expressio sett nco ant i nogl.obul i n |ight
chain; (ii) oneﬁe%%]gég(f@ﬁ" ojéli g"ogﬁ% %f%’éeséwga%g“’*e%ﬂﬁ“ﬁ ogl obul i n
heavy chai @rrhﬁmgtypeéiﬁ@dl@eﬁﬁue e mpréésnmcaﬁlsgﬁeqomcy:deaheotl de encoding a
pol ypeptide conprisi.n d se 18 or 22) and
t he” ot her n&g g‘ﬁ@@é‘?r nhgﬁm éﬁﬁi“%& ‘?Mﬁ%gl obulin 1ight
chain (e. gumm@ﬁf@id:ﬁanmehaﬁhﬁ fé exhbhphd: (|§16Me @ﬂirym Sk i€ endtiee Ghmtia

pol ypept| d@;corrprl sj ng no acid sequence Qf SEQ |D NO 16 or 20);

am
(iii) ﬁmmoewbe%%fw@he@@d.tg%ethgr BYRIPEHOLFASSCH@ ARCASEE BRI ng an

anti-| G:Rlahtmrlﬁ%%ﬁidbﬂhﬂ ﬁg@mhémaamomp?&stdfﬁcdss@@@wodas haH# t which
are |inked I_a%:an intérnal ri1bosone entré sequence (I RES) and the ot her

expr essi onlGFERT iRuRagioluis faaw eRiniag.. $ ' GFMIRA OBWATYN heavy chain and
HYG B, or élblgﬁlgsléﬁiﬁe@ﬁeﬁer&b%ﬁp@g@@%ﬁé&@rﬁm&ﬁ'@ém% A4 badueh@ bmunogl obul in

heavy chai he ot exp cassefte encodes an anti1-1L10
i munog]! obaELHD Ngh18 ena2)randdhel otHeGeRressioragassatie aneasies apfantii@FRAvent i on,

L 2001 il RO 5, ol W3S do R Ronligd 3o ot oo from

Flgures 4 conprise a € sequence
sel ect ed fencodBig pﬁ)yp@iide@:ompriéﬁhg ﬂm:ammom’mdtstmupmm@‘r&E@ tY &iEL: i16n al so

o oduci g o 20 GRianE SbresPloR gHS S BorRNa R PloTlE B Rl ao That “or  an
ﬁg% Lbljci:(lj;tantam.?m Inimanodiobulin 1iglat dhlethCaraindn Ihadyc)eptdrm-mbmnmﬂﬁhrmat of the

T LR S ore P e e B et 1K) o i At
15 cassette encodes an anti-IGFR1 immunoglobulin heavy chain and HYG-B; or (iv)
- onhe expression cassettes encodes an anti-IL10 immunoglobuiin heavy chain and
the other expression cassette encodes-an anti-IL1¢ immunoglobulin light chain
and HYG-B. '
In an embodiment of the invention, the amplifiable vector comprises a
20 plasmid map in a figure selected from Figures 4-7. The amplifiable vector may
comprise a nucleotide sequence selected from SEQ ID NOs: 6-9.
The scope of the present invention aiso encompasses any product
produced by any of the methods of the invention for producing a polypeptide
(e.g., any immunoglobulin chain, such as that of an anti-IGFR1, anti-IL5 or anti-
25 110 antibody).
In an embodiment of the method for expressing a protein comprising two
or more types of polypeptide, expression is caused in a cell (e.g., a eukaryotic
cell such as a CHO cell).



cell such as a CHO cell). WD 2005/047512 7 PCTI US2004/ 037721 The present

I nvention al so conprises a nethod for producing an anti | G-FRL anti body
conprising the steps of (a) introducing an expression cassette conprising a
pol ynucl eoti de encodi ng a pol ypeptide conprising an am no acid sequence

sel ected fwomoBH#@751® NOs: 18 and 22 or’ an expressi on caBEBY$200493E8hpri sing a
pol ynucl eoti de encodi ng a pol ypepti de conprising an amno acid seguence

sel ected from Sﬁ% X ' nsfer vector
conprising the 10 HL'J(;)E)\?\A&E@”V%??@? gﬁ‘u%gp{lpg%ée)s gf%eﬁ'ﬁdéfc’g&bé&é@@é‘“ﬁ{‘ Pme |, Sna
El R\I—/li nEdIGHR1 atstg)o?yeombipsing ih(;al;?epsléﬁﬂ(a) Dlﬁ(t)rgdtllqmﬁi eXprem d:assbrhtélc [ B d aHll,
Dea | Eaggﬁmp"ﬁ&'rg %.BOIX?UC'%%%P% encadipg pyp ? ELCF‘? ?%DmBEB'H‘gla“ @8@°|30%M d1o Bl 1
Bsr G, Bsseddehcé eelgcted ok SEQID mm&:lslssanmmzsbr,an(émres@tohwéu@ettw the ot her
expre55| on cassette, not e(rl}troduc i nt d first vector, into a second

uni ver sal PTG a halypud Gﬁ;ﬁnlceﬁ?'ﬂg atprqglplemaq!eo SAMRYISINGAHRHORGIC i pl e cl oni ng

site. Bss &bduenSgbelbbted Kot SEQRBINGS:, 16%?@1201n@‘a9q‘u§ﬂum\l'érgal tehnkfor Asp 718, Kpn
|, Pae R71, ho | Sal |, Acc. | H nc | Eco Eco R 15 Pst 1,

|
Eco 01091, VGeiey qoutnyising Aha fllowings firist msgrslesrlon%ﬁ#q—iﬁss tﬂ!aF’me IESee B Ecl X1,
Not I, SacH|q dilW&%}UL‘lsdhgpﬁbwée RPRCXHo 1, Bde), hcc Mifind 4, A ¥ Hoo BRGEde Bss HI |

(e.g., pULLS _or y. moving the cassettes, from

opt i onal
t he transf Bh RebbtEspO10%ht i ipéfmael %Efb rﬁ-’%a h&agheEa ol | owi ng,

third | tipl PoYpY e r r Bl |d., Rsr 11,
Pac | fﬂlilrukpl\ﬁ)t? S%I&if‘gn?d Itll Xb§9 Sacﬁ"WLﬁ f30|| B%?‘”@I Bssﬁﬂ f p%ﬁ_sl_ﬁrl Bsr G

Bsp E, BCPUHSF@BIPL@L (b):ﬂtroqiuclrmﬁlemtmer %@sslonxa@aﬂe(@t@trodugemg or
PSRXBLS) ; §8d ffs:;\%éét&g rtd Brs%agﬁcP&w:Oélrﬁa%ﬁﬁfe@%éﬁbﬁc?o% r%fh thé&Jol@Ringonal Iy

i solating/purifying t e ant 1 body nuc eot| encodi ng a~pol ypepti de
conpri si ngs%mmdmﬁlliﬂplaclpdlﬂgédﬂeaiﬁel'f&&wcﬂtle&mﬁrl,d’ml' BESpe b JuasB1, 1'Bnand 22 can
ol ynuct eof MuasE 118 HriPBUE RIS, Rfo £ 8P AR i LB RWEAIRLZC: foe *°
sel ect &1 f Pohh EE@OH@IN&O Oﬂegbﬁ@aﬂw(marh, Bﬁmlﬁlr Bsm R, isel | cloag t&ck€iguence

sel ected f{am SEON Kt X1, 336 1 19de | MisRPSnRTOOS MBES HAfelpuULD¥eNt i on,  the

or PULSRstopLS); (c) optionally, moving the casseites from the transfer vectors
into an amplifiable vector comprising the following, third multiple cloning site: Sgr
Al Srfl, Xmal, Spe |, Sac ll, Rsril, Pac |, Nru [, Not |,-Nde |, Msc {, Mlu |, Kpn |, -

20 Fse 1, Bss HIl, Bsr G, Bsp El, Bel I, Bbv C1, Pme |, Bss HII, Asc !, Xba | (e.g.,
pXBLS or pSRXBLS); (d) causing expression of said casseltes; and (e) optionally
isolating/purifying the antibody. The polynucieotide encoding a polypeptide
comprising an amino acid sequence selected from SEQ ID NOs: 18 and 22 can
comprise a nucleotide sequence selected from SEQ ID NOs: 17 and 21. The

25  polynucleotide encoding a polypeptide comprising an amino acid sequence
selected from SEQ ID NOs: 16 and 20 can comprise a nucleotide sequence
selected from SEQ ID NOs: 156 and 19. in one embodiment of the invention, the
expression casseties are operably linked to a human cytomegalovirus (hCMV)
promoter. The scope of the present invention includes embodiments wherein the



expressi on cassettes are operably |linked to a human cytonegal ovi rus (hCW)
pronoter. The scope of the present invention includes enbodi nents wherein

t he WD 2005/ 047512 8 PCT/ US2004/ 037721 expression cassettes nentioned above
are linked to an i munogl obulin constant region such as that of any one of
X or yl orwg2om4m® or 74. The present invention al so BEVUSHEYOHTH t
conprising the plasm d systemof the invention and one or nore conponents

| ect ed hat
5001 o0 LxabhkaSRel benhad by bR AR GBS B RRGRP "
DEAE- dext regiort smﬁsﬁmﬁha’atbﬁmymmag‘mrsnohifz)omﬁnm in Phosphate buffer ed
sal i ne and pho Bhate btjffered &;10 est. roI ext ruded

al i ne.
| i posones; (v)ﬁ- P KSRt Beeisn %%%@f’@% aét@g)mprlswg e plag! é&ﬁf&fﬁbﬂt nodi fi ed
IEag! e'; niti'ﬁiméntmmtdn@orn‘ﬁdiewmﬁdawéﬁfbselgamed)froﬁet(ﬁbteh% ﬁi@hlfetdﬁﬂ urr} (vi :j i)
uria broth ne an a nstructions sa e asmi
syst em d‘f@tpé'n&é) ?'H'Hmp‘%fsi)%'% tE‘?’@E@Wﬁ%‘Prhr\‘?éﬂ?ntﬁﬁqqlkﬂWd%g gpgﬁngl epst r anded
or doublmﬁéﬁeanﬁmb remj MEREL@&ﬂaH%aﬁ@foﬁnahoﬂﬁe@éér@&ﬂ@ﬂo@@ihéﬂf-‘ primer)
corrprl sin nucl eot'i de sequence of SEQ 11 or 12. 15 The present

i nventi ongQP%MtﬁéPfﬁ%fSQ sgling %&qTPBPS@Bﬁtﬁrqugﬁﬁ?ﬁ' Sét’“%dl"bot i de sequence sel ected
fromthe gepHRreRfsstsiol Bﬁniﬁced%@sd)@eé\'% tra@s%rm%rﬁfor%&ﬁ'?gélmn@ THE

FI GURES The scope of the present invention includes anlé)pl asmd ‘or plasmd

20 syst enDélB?ﬂ%PlNoﬁmed'BBﬁﬁﬁQl? & miimalespentibmediug) GIMEM): kbl Fetabst anti al |y
dent jcal d f
uni ver Sl o SoRfk (AR kol r2fhe S iRAFoR, FRRSeions it iRade oL HBST 5, TR ©

origin: Selasmid spstemEend: 1952 Mul tiple CI oning Site (MCS): Start: 620 End

7727 11 () Or igaimibdhbat o ¢ BrestRSnMRiGIRBLAAT 5 Mg BGHbIFRPO4/ 037721

double stranded polynucleotide (e.g., an oligonucleotide primer) comprising a
nucieotide sequence of SEQ 1D NO: 10, 11 or 12.
15 The present invention also includes a plasmid comprising a nucleotide
- ‘sequence selected from the group consisting of SEQ ID NOs: 6-9.

BRIEF DESCRIPTION OF THE FIGURES
The scope of the present invention includes any plasmid or plasmid

20 system containing a plasmid that comprises a plasmid map substantially identical
to any of the following plasmid maps:

Figure 1. Plasmid map of universal fransfer vector pULLS.

25 Amp: Start: 1955 End: 2812
Col E1 origin: Start: 1012 End: 1952
Multipte Cloning Site (MCS): Start: 620 End: 772
f4 (+) origin: Start: 3 End: 459



Figure 2. Plasm d map of universal transfer vector pUHLS. Anp: Start: 1949
End: 2806 MCS:. Start: 620 End; 766 5 f1 (+) origin: Start: 3 End: 459 Col
El origin: Start: 1006 End: 1946 Figure 3. Plasmid map of anplifiable vector
pXBLS. 10 Sv40 T-antigen (t Ag) Intron: Start: 5431 End: 600 Sv40 POLY A
signal: Start: 5184 End: 5432 MCS: Start: 5037 End: 5183 Ampicillin

resi stanceyg mY47513t art: 3965 End: 4828 pBR ORI : St arRCT/BROWBAEZL 3207 15
pBR322 sequences: Start: 3020 End: 5033 pBR322 sequences: Start: 2811 End:

3019 MMITV-LT t DNA: Start: 601 End
1347. 20 Fi gur&eaﬁ%@ﬁggmﬁéﬁér%ﬁ%ﬁﬁﬂgW@% IIE!ca_tﬂr?i_tﬁl‘scl L- 5. a(rjll{| body hegvy

(VDJ-1gA) and light (VDJ-1gK) chain expression cassettes, driven by the

cw pror‘rDArgb‘,S@ﬁew@gnﬁeggomt othe multiple, cloning site of pXBLS al ong
with the é nycin B expression cassette driven by the TK pronoter

(TK/ Hyg) M @mﬁﬁﬂ@d AfPon: Start: 12177 End: 600 SV40 POLYA signal :
St art g’@” %ﬂj@ ngl\/g{5é3ronoter Start: 11238 End: 11892 T 7
r/p i‘'m gt

prom) 11219 End: 11238 WO 2005/ 047512 10
PCT/ US2002s1a3t7atiin: SZEI‘I ‘(OQﬁ‘»t Endi 1+86l i ght chain): Start: 10718 End: 11148 IGc
(Anti-IL-5 light chain): Start: 10382 End: 10717 Beta dobin Poly A signal:
Start: 10126 End: 10374

Figure 3. Plasmid map of amplifiable vector pXBLS.

10 SV40 T-antigen (t Ag) Intron: Start: 5431 End: 600
SV40 POLY A signal: Start: 5184 End: 5432
MCS: Stari: 5037 End: 5183
Ampicillin resistance (Amp): Start: 3965 End: 4828
pPBR ORI: Start: 3207 End: 3207

15 pBR322 sequences: Start: 3020 End: 5033
pBR322 sequences: Start: 2811 End: 3019
MMTV-LTR promoter: Start: 1348 End: 2810
DHFR cDNA: Start: 601 End: 1347.

20 : Figure 4. Plasmid map of pAIL5V1. .

The anti-IL-5 antibody heavy (VDJ-lgG4) and light (VDJ-igK) chain
expression cassettes, driven by the CMV promoiter, are inserted into the multiple
cloning site of pXBLS along with the hygromycin B expression cassette driven by
the TK promoter {TK/Hyg).

SV40 t Ag Intron: Start: 12177 End: 600

SV40 POLYA signal: Start: 11930 End: 12178
CMV Promoter: Start: 11238 End: 11892

T 7 promoter/priming site: Start: 11212 End: 11238



TK/ Hyg: Start: 8161 End: 10033 5 Beta dobin Poly A signal: Start: 7877 End:
8115 IGA-CH3 (Anti-IL-5 antibody heavy chain): Start: 7517 End: 7834

| G34-CH2 (Anti-IL-S antibody heavy chain): Start: 7087 End: 7419 | G&4- H NGE
(Anti-1L-5 anti body heavy chain): Start: 6933 End: 6968 |1G#-CHL (Anti-IL-S
anti body heaywselsin): Start: 6247 Edd: 6540 10 VDJ (ARCTAUBW08MTRAL body
heavy chain): St art 5813 End: 6247 T 7 pronoter/primng site: Start: 5723

End: 574 : St _r ) Epd: 57 Apr (Ampicillin resistance):
Start: Z%gWﬁ O%iéf"rt %?%&E %2%171% nd: 3207 15 pBR322 sequences:
Start: 30@R M|—iL5@ﬁﬁ1tcﬁ§R§3%Qalﬁel@Gsmcaﬁ 18rert: 2811 End: 3019 MMIV-LTR

pronoter: _Start: 1348 DNA: Start: 601 End: 1347 20 Figure
5. Pl asni Betaa@lobin Baly &#@/@'“Sf?ﬁeﬂﬁﬁﬁl Eﬂ@jlﬂﬁ 4nti body heavy (VDJ-1g&4) and

light (VDgg} 5%@8%?@'8161 rmqggg@n cassettes, driven by the CW pronoter,
are inserte nto the clonlng site of pXBLS along with the

hygr onyci Bet® @@H&@V@rﬁ!@'@isﬁﬂﬁéf&fﬁl Eeet H1S the TK pronoter (TK-Hygronycin).
The DHFR RIARGH o0f-iltd ghtfbbﬁ% Héé@)éh%inazéta&'\w v i 7dAr plasmd

arrpllflcatlon and sequence, along with its TK
pronot er GEB4<H2GAntielh- ﬁantrmd]mea\afmhami Starta?@?s Eouln7419AP( R) Start: 3965

Chd S02 Y BNER: PR B Pen TRty AR AR O LSTRY of
DHFR c DNAGSHE-a3H 1 (AdilLEhahtibddy RedydDain) ABtattné247n Endt 6640: 11603 End: 600
Kappa, £hal8 s YanfiBUnibSdy hebey Shainy: Yedrt: 5613 ! Sna? 0096

T 7 promoter/priming site: Start: 5723 End: 5742

CMV Promoter: Start: 5069 End: 5723

AP’ (Ampicillin resistance): Start: 3965 End: 4828

PBR ORI: Start: 3207 End: 3207

15 pBR322 sequences: Start: 3020 End: 5033

pBR322 sequences: Start: 2811 End: 3019

MMTV-LTR promoter; Start: 1348 End: 2810

DHFR cDNA: Start: 601 End: 1347 -

20 Figure 5. Plasmid map of pAIGFRV3."

The anti-IGFR1 antibody heavy (VDJ-IgG4) and light (VDJ-IgK) chain
expression cassettes, driven by the CMV promoter, are inserted into the multiple
cloning site of pXBLS along with the hygromycin B expression cassetie driven by
the TK promoter (TK-Hygromycin}. The DHFR cDNA, along with its promoter

25  (MMTV-LTR) for plasmid amplification and the hygromycin B coding sequence,
along with its TK promoter for selection in mammalian cells, are shown.

AP(R): Start: 3865 End: 4828
lgG1 non genomic region: Start: 7234 End: 8214
VDJ of IGFR1 of 11D8 hybridoma: Start: 8214 End: 8641



VDJ Domain of hu-anti | GFR gene for |light chain: Start: 10097 End: 10477 5
pBR322 sequence: Start: 2811 End: 3019 pBR322 sequence: Start: 3020 End:
5033 TK-Hygronycin: Start: 5053 End: 6925 Beta G obin Poly A signal: Start:
6971 End: 7209 Beta globin pA signal: Start: 9505 End: 9753 10 Sv40 POLYA:
Start: 1139@ WA%647312604 MMVTV-LTR Stldrt: 1348 End: 2818CcTGWi4peTmDL er
Start: 10664 End: 11318 T 7 pronoter/primng site: Start: 8723 End: 8742
CW pronoter: Start: 8742 End: 9396 15 T 7 pronoter/primng site: Start:
10645 EndPHEGBEINAPBRriORD1 Bhdr13473207 End: 3207 Figure 6. Plasmid nmap of

pAl G FR( 2%*%%9 MRl s}gﬁ:smg??’flﬁié&%@expr ession of the anti-IGFRL anti body

and the ane donai n receptor. Three independent expression
casset t esKapreahchEU-RSIICFIbaere: ﬁm:@aﬁﬂ]ggmﬂéd{??g’%nd light chain. _
ant i - | GFR/DJ Ddm&iatlop Hulahti IGFRRAB FSHTigANEh MY Btai0oo7 @i qoineor porated into

e ML s B! La,0b Pibopage S0, | A9 T Ton Siart 13066 End
pronot er / pBRBLAgequdnes: Stasir 80200 ZpEE5E3RI: 12115 VDI (Anti-1 GFRL |ight
ngur tn) ' 1%@5@5%%@%%%%% 12pi2( oaT US2004] (()Elef?RI?zllI grtREgbaIStn;'rt :
10621 EndBeta1Gipbin Polp R signstaStad 8871: Eodgi208nd: 10615 Beta A obin Poly A
signal ((Betall QbbiA pRSIGHAT $tart 9065 End: 07853
10  8V40 POLYA: Start: 11356 End: 11604
MMTV-LTR: Start: 1348 End: 2810
CMV promoter: Start: 10664 End: 11318
T 7 promoter/priming site: Start: 8723 End: 8742
CMV promoter: Start: 8742 End: 9396
15 T 7 promoter/priming site: Start: 10645 End: 10664
pBR ORI: Start: 3207 End: 3207

Figure 6. Plasmid map of pAIGIFR(-)IL2LS.
This plasmid drives expression of the anti-IGFR1 antibody and the
20 membrane domain of the IL2 receptor. Three independent expression casseties
containing four genes including heavy and light ch.'l—j_in.anti-IGFRL fruncated L2
receptor and hygromycin B are incorporated into the fnultiple. cloning site of
pXBL.S.

25  SV40 t Ag Intron: Start: 13066 End: 600
SV40 POLYA: Start: 12819 End: 13067
CMV: Start: 12115 End: 12769
T7 promoter/priming site: Start: 12096 End: 12115
VDJ (Anti-IGFR1 light chain): Start: 11548 End: 11928
30 Kappa (Kap; Anti-iGFR1 light chain): Start: 11212 End: 11547



CW: Start: 8742 End: 9396 5 T7 pronoter/primng site: Start: 8723 End: 8742
VDJ (Anti-1G-RL heavy chain of 11 D8 hybridona): Start: 8214 End: 8641

| gGL(Anti -1 GFR1 heavy chain of 11 D8 hybridoma): Start: 7234 End: 8214 Beta
A obin Poly A signal (b-globin pA): Start: 6971 End: 7209 TK-Hygronycin:
Start: 50580B0m04B9R25 10 AP : Start: 3965 End: 4828 pBRIOR04/STAN: 3207
End: 3207 pBR322 sequences: Start: 3020 End: 5033 pBR322 sequences: Start:

2811 End: 9 TR Stal: 1348 End: 2810 15 DHFR cDNA: Start:' 601
End: 1347"%%‘11%3%‘%%1%5994%% of pAILIOV3. The plasm d drives expression
of anti - 1lL~-2R. aIﬁFhaeSMltiS}?BtlEhchﬂDBbﬁ)dy heavy (VDJ-1g&4) and light (VDI-1gK)

chai n exp S tes onoter, are inserted
into the. éﬁ{sﬂ {EF ‘E'V lé‘gﬂk’% @%ﬁ%%ép%@cﬁngZﬁgthe hygronycin B

expr essi oaws&gﬁt@y@r Eﬁgrgjgﬁ the TK pronoter (TK-Hygromycin). The dhfr
cDNA, al on its pronoter (MMIV-LTR) for plasmd anplification and the

hygron@m'ﬁ%’@f@@ﬁieﬁgﬂwiﬁeﬁtarh%% Radt 8742 s TK promoter for selection in
POLVA 51 gne PRIHOFR1 RS et oIt hysilolih i B Epe Rl Tlooo’Tr
pr oot er/ I@rG‘ml\ng—!@FRé hegvichain 0D5IRL Byitidon B3 amY2080BhaA2942 13
ST US200GL TRl YT Ll A o) Wpe e 10 chei ) Stert
pr onot er : TRtdydrom§eih5Stand SO8B &hd: 6925
10  AP" Start: 3965 End: 4828
pBR ORI: Start: 3207 End: 3207
pBR322 sequences: Start: 3020 End: 5033
pBR322 sequences: Start: 2811 End: 3019
MMTV-LTR: Start: 1348 End: 2810
15 DHFR cDNA: Start: 601 End: 1347

Figure 7. Plasmid map of pAlL10V3.
The plasmid drives expression of anti-IL.10. The anti-iL10 antibody heavy
(VDJ-igG4) and light (VDJ-IgK) chain expression césseﬁes, driven by the CMV
20 promoter, are inserted into the multiple cloning site of pXBLS along with the
hygromycin B expression cassette driven by the TK promoter (TK-Hygromycin).
The dhfr cDNA, along with its promoter (MMTV-LTR) for plasmid amplification
and the hygromycin B coding sequence, along with its TK promoter for selection
in mammalian cells, are shown.
25
SV40 t Ag Iniron: Start: 11507 End: 600
SV40 POLYA signal: Start: 11260 End: 11508
CMV: Start: 10568 End: 11222
T7 promoter/priming site: Start: 10549 End: 10563



T7 pronoter/primng site: Start: 8696 End: 8715 5 VDJ (anti-1L10 rat

anti body 12G8 heavy chain): Start: 8214 End: 8644 | gGlL non genom Cc region
(anti-11-10 rat antibody 12G8 heavy chain): Start: 7234 End: 8214 Beta
dobin Poly A signal: Start: 6971 End: 7209 TK pronoter driving Hygronmycin
gene (TK- Wgsmsyasn): Start: 5053 End? 6925 10 AP : SPEFUS2060B512End: 4828
pBR ORI : Start: 3207 End: 3207 pBR322 sequences: Start: 3020 End: 5033

BR322 s : t: 2811 End. 9, . - LT r t Start: 1348 End:
D810 15 PPERIAIT-E) ot e T8 e ol P & SrF R AHORmp of pDSRG

‘LI'Jhi s pl asBetd giolﬁirdé’pwts@dalaStérh@Mﬁrmﬂd:@&g%"{{gezgslg; ure (Cj:ol | ecti Ion (1080#13
ni versit oul ev inia - , under cat al ogue nunber
20 68233. éﬁqﬁé’“fﬂlg §tq|$3?i%§'dt é/gégl?a pronoter, a strong SV40-based

pronot er Hﬂﬁroﬁbﬁeﬂﬂﬁmmgfﬁt@ Sfaet: 56981 Enasg7{sPHFR) cDNA for plasmd

anplification in ence of nethotrexate in dhf rgé}%mcm nese hanster
ovary Y cHdyd @eliik10 r@\ﬁt@fbﬂdm@%%%\‘v chairy Btarls 8214 Eng: 25 SV40 POLYA
si gnal : anty @gﬂmﬁg% B ERti-| R REES SR 1 Slf.%g: 23 Beta
G obin Potrqy Ar\wgl gnal : Stgért( f gg&ar aﬁ 0? E%G%tﬁéatwgﬁ ? 67?' nd: 4828
pBR322 seluk@eds: Start: 3020 End: 5033 WO 2005/ 047512 14 PCT/ US2004/ 037721

Det0 DR BGUE Gf Pt SR e, 808 P TS P R map-of pSRAELS.

TK promoter driving Hygromycin gene (TK-Hygromycin): Start: 5053 End: 6925

10 AP" Stari: 3965 End: 4828
pBR ORI: Stari; 3207 End: 3207
pBR322 sequences: Start: 3020 End: 5033
pBR322 sequences: Start: 2811 End: 3019
MMTV-LTR promoter: Start: 1348 End: 2810

15 DHFR cDNA: Start: 601 End: 1347

Figure 8. Plasmid map of pDSRG.
This plasmid is deposited at the American Type Cuiture Collection (10801
' University Boulevard; Manassas, Virginia 2Q1 10-2209), under catalogue ngmber
20 68233. The plasmid includes the SR promoter, a strong SV40-based promoter -
and the dihydrofolate reductase (DHFR) cDNA for plasmid amplification in the
presence of methotrexate in dhfr(-) Chinese hamster ovary (CHO) cells.

SV40 t Ag Intron: Start: 6371 End: 600

25  8V40 POLYA signal: Start: 6124 End: 6372
SRa promoter: Start: 5486 End: 6123
Beta Globin Poly A signal: Start: 5038 . End: 5298
AP": Start: 3965 End: 4828
pBR322 sequences: Start: 3020 End: 5033



PSRXBLS is the direct descendent of pDSRG replacing its own nultiple
cloning site with a large nultiple cloning site. pSRXBLS is the progenitor
plasmd of pXBLS. 10 SV40 t Ag Intron: Start: 6065 End: 600 Sv40 POLYA
signal: Start: 5818 End: 6066 SRa prormter Start: 5180 End: 5817 MCS:
Start: 503%0 asos75i79 Amp(R): Start: 14965 End: 4828 1BCPBROGABT2St art : 3207
End: 3207 pBR322 sequences: Start: 3020 End: 5033 pBR322 sequences: Start:

2811 End: - LT . . t: 1348 End: 2810 DHFR, cDNA: Start:
601 End: P?W%@%%ugé%%i%%%%ﬁap of pUHSRstopLS. pUHSRstopLS. is
t he descdiMdEWtLTH psomatet: GtatM383cBnd:\A81Q the Sit promoter and 249 bp of
chi cken -gbohin termupnator.  This plasm d al one can be used, to express
any gene%ﬁéﬁpggﬁsﬁ?mﬁ@o?éqd{ﬁgﬁi be used as a transfer vector to 25
transfer a conpl ete expression cassette of part of a conplex protein to

pXBLS wher e aII t he % g_ﬁesm on cassgttes can be assenbled on a single
pl asnidd.  Anp:Figyte - Plagmid naepjof pSfgAsL origin: Start: 2032 End: 2972

WD 2005/ 04751 t Start: 955
End. 1764, Bot i"%@é%@n‘sgﬁgﬁq%ﬁm&“de“%ﬁﬁ?é'Q%“%%ﬁ‘émﬁ@ R e  ori gi

Start: 3 clRiNg Fikowith pilgapenyitiple Ploam ﬂemﬁwwﬁmmr@pmm plaﬁmt opLS is
t he desc%gggpq_ gpl asmd to pULLS carrying the SRa pronoter and a 249 bp of
chi cken ( obin terminator. This plasmid al one can be

10  SV40 t Ag Intron: Start: 6065 End: 600
SV40 POLYA signal: Start: 5818 End: 6066
SRa promoter: Start: 5180 End: 5817
MCS: Start: 5038 End: 5179
Amp(R): Start: 3965 End: 4828
15 pBR ORI: Start: 3207 End: 3207
pBR322 sequences: Start: 3020 End: 5033
pBR322 sequences: Start: 2811 End: 3018
MMTV-LTR promoter: Start: 1348 End: 2810,
' DHFR<DNA: Siart: 601 End: 1347."
20°
Figure 10. Plasmid map of pUHSRstopLS.
pUHSRstopLS is the descendent plasmid to pUHLS carrying the SRa
promoter and 249 bp of chicken B-globin terminator, This plasmid alone can be
used to express any gene of interest. Also, it can be used as a transfer vector to
25 transfer a complete expression cassetie of part of a complex protein to pXBLS

where all the expression cassettes can be assembled on a single plasmid.

Amp: Start: 2975 End: 3832
Col E1 origin: Start: 2032 End: 2972



used to express any gene of interest. Also, it can be used as a transfer
vector to transfer a conplete expression cassette of part of a conplex
protein to pXBLS 10 where all the expression cassettes can be assenbled on a
single plasmd. Anmp: Start: 2981 End: 3838 Col El origin: Start: 2038 End:

2978 Bet avghohkos@el Yy A signal: Startls5 1512 End: 1760 pdiuSa/garmaot er:
Start: 665 End: 1474 fl (+) origin: Start: 3 End: 459 Figure 12. Plasm d

map of pPAGbl. This plasm d contains Selexis's (Ceneva, Sw tzerland) -3kb
chi cken g ArgEeigvéthvnRonsStark¥Ed vyndkddb4and BanHl site. AP(R) (bla gene-

Ap(r) det ' ) 1 d: Selexis Inc. 5 |lys MAR Start: |
End: Z%Of?%whbgtlgbgd@b%g@nﬁﬁg fdﬁgééz BLA) (bla gene pronoter): Start:
5057 End:f13057idght: eyt 8 caEndidt5r i gin ORI (RNaseH cl eavage point): Start:
3403 End: 3403 Figure 13. Plasmd map of pinAlL10/ MAR(-). WD 2005/047512 16
PCT/ US2004/ 037721 The figure describes the map of plasm d, pinAlL10/MAR(-),
that fsas the @Eigaketl!BlasaldmaddiblelSReoplL$.uxt aposed to the heavy chain

expression cassette of th nti-11L10 gene containing the hygromycin
resi stance narpiﬁfSRStBP@(ﬁig? %SFW?"%@gW@HB :DUA@%&WRQ It@)%s%WAR- lys is

Matri x At i : ; A ; : i i regin of
anti - | L10[s r?@gfg;%nd %?Jé%)?ﬁ 0f8§g eErPdélggéégﬁﬁaﬁp?ﬁbs %}%g\%ﬁjﬁoﬁgc&r egi on):
Start: 93RedEnexprEessuMy cBHEFRS ast. Stsar if calbba uEetas 4 BansfeOvesiotGot Ag I ntron:

ot Lo Dl LA PG i kit 11200

10  where all the expression casseties can he assembled on a single plasmid.

Amp: Start: 2981 End: 3838

Col E1 origin: Start; 2038 End: 2978

Beta globin poly A signal: Start: 1512 End: 1760
15  Sropromoter: Start: 665 End: 1474

f1 (+) onigin: Stari: 3  End: 459

Figure 12. Plasmid map of pPAGO1.
This plasmid contains Selexis’s (Geneva, Switzerfand) ~3kb chicken

20 lysozyme MAR, flanked by Xbat and BamH1 site.

AP(R) (bla gene- Ap(r) determinant): Start: 4165 End: 5022

Selexis Inc. 5' lys MAR: Start: 1 End: 2960

P(LAC): Start: 3043 End: 3043

P(BLA) {bla gene promoter): Start: 5057 End: 5057
25 Replication Origin OR! (RNaseH cleavage point): Start: 3403 End: 3403

Figure 13. Plasmid map of pinAlL10/MAR(-).



pBR322: Start: 3020 End: 5033 TK-Hygromycin: Start: 10663 End: 12672 15
Beta G obin Poly A signal: Start: 10379 End: 10617 Beta gl obin pA signal:
Start: 12765 End: 13013 SV40 POLYA: Start: 14650 End: 14898 MMIV-LTR
Start: 1348 End: 2810 hCW/intron (Human CW pronoter with hybrid intron):
Start: 804/ Wig478218 20 hCW/ | nt r oh® (Human CW pr onopeT/useol/tsyiati d
intron): Start: 13771 End: 14612 pBR ORI: Start: 3207 End: 3207 Figure. 14.

Plasmid map o | L1 OV1/ purq/ MAR(-). The, figur i bes. the map of

pl asnmi d, pAl L%BE?@“B‘? %‘B?? 81%‘3? Hgglasrygi, BH&@&ME@@SJ%B@%& el enent

j uxt aposeslickén h2ezita WAR BRInfer JUXGRSEO o thedwsey bitainbxprassignt i - 1 L10 gene
containing the puronycin instead, of tkl_(»ae hygronyci n resi stance marker. AP:
Start: 3$655888PT e a8t Oerns eontaining the GIOYSID RpIRANCEMarkRBR- | ys (MAR- | ys
is Matrix Attachnent Region): Start: 5087 End: 8045 VDJ: Start (VDJ region

of anti-11-10 (1208)): 8928 End: 9369 119Gl (1gd@ non genom c region):
Start 3 9FYRERarty Endufi@88 Start: 11674 End: 12905 5 DHFR cDNA: Start:

2057 af04%hn PR g SR A B L0600
pBR322: St {vDI2&gioreafdantidDI®(126G8) » SRR 3928t Bind: 936920 End: 5033 Beta d obin
et 4 ol ot SHC Fikgerkicricit giut plre wpifagiea ™ Starts 10784 End 20789
DHFR cDNA: Start: 601 End: 1347
10 SV40t Ag Intron: Start: 14897 End: 600
VDJ-IgK (VDI-IgK for 12G8 fight chain (anti-iL10)); Start; 13026 End: 13755
pBR322: Start: 2811 End: 3019
pBR322: Start: 3020 End: 5033
TK-Hygromycin: Start: 10663 End: 12672
15 Beta Globin Poly A signal: Start: 10379 End: 10617
Beta globin pA signal: Start: 12765 End: 13013
SV40 POLYA: Start: 14650 End: 14898
MMTV-LTR: Start: 1348 End: 2810 _
hCMViintron (Human CMV promoter with hybrid intr_on); Start: 8077 End: 8918 -
20 hCMV/intron (Human CMV promoter and hybrid intron): Start: 13771 End: 14612
pBR ORI Start: 3207 End: 3207

Figure 14. Plasmid map of pAIL10V1/puro/MAR(-).
The figure describes the map of plasmid, pAIL10/puro/MAR(-), that has
25  chicken lysozyme MAR element juxtaposed to the heavy chain expression
cassette of the anti-IL10 gene containing the puromycin instead of the
hygromycin resistance marker.

AP: Start: 3965 End: 4828



Sv40 POLYA: Start: 14823 End: 15071 15 MMIV-LTR Start: 1348 End: 2810
hCW/ i ntron (Hunan CW pronoter with hybrid intron): Start: 8077 End: 8918
HCW-M E: Start: 10902 End: 11660 hCW/intron (Human CW pronoter and hybrid
intron): Start: 13944 End: 14785 (Conplenentary) 20 pBR ORI: Start: 3207
End: 3207 v guese47afe. Pl asmid map of PAI GFRLCb2/ MAR( -) . POhEsfguratdescri bes
the map of plasmd, that has chicken Iysozyrre MAR el enent juxtaposed to the

heavy ch ion _cassette of t i e cont ai ni ng the

hygr orryc%ggpé\ﬁéédgs ﬁéﬁ‘@t@%t&l%@t @(’%ﬂ Stag %é%@% @@8 MAR-lys (MAR-|ys

05 hybr i Cona) S art Borq End 9401 WD, 2005, pa7o13 18 PCT) US2004] 037721
ybrido ar

1gad (I g%gﬁé'ﬁ%%ﬂmﬁ%"%&f%ﬂi?n) %fag;:pg%g@: E&%ﬁ?‘* 10381 DHFR cDNA: Start: 601

End: 134pyra¥48idn- Ags‘”]tg’r@p';z@@.rt 14924 End: 600 Kappa (Kappa Chain):

Start: 13063 End: 13386 5 %VDJ of IGFRI (LCb, human gernline sequence)):
Starts 13¥RERNA ﬁa%zﬁ%éi@b 348tart: 2811 End: 3019 pBR322: Start: 3020

End: 503%V4m Wt Eteﬁm 0 IEngl86§0 End: 12699 Beta G obin Poly A signal:
Sart T A AY RO Beta gl obi n pA signal: Start: 12792 End: 13040

SV40 POLWRJ-BatMDJ- rgmmzaahgnmﬂw (awmm)r fart13199 Ergi483928d: 2810

hCW/ i ntr H} pronmoter with hybrid intron): Start: 8077 End: 8918

hCw/ i nt ron s pronoter and hybrid intron): Start: 13786 End: 14627
pBR322: Start: 2811 End: 3019 '

10 pBR322: Start: 3020 End: 5033
Beta Globin Poly A signal: Start: 10379 End: 10617
SV40 POLYA: Start: 10784 End; 10789
Beta globin pA signal: Start: 12938 End: 13186
SV40 POLYA: Start: 14823 End: 15071
15 MMTV-LTR: Start: 1348 End: 2810
hCMV/intron (Human CMV promoter with hybrid intron): Start: 8077 End: 8918
HCMV-MIE: Start: 10902 End: 11660
hCMV/intron (Human CMV- promoter and hybrid mtron) Start: 13944 End: 14785
(Complementary)
20" " pBR ORI: Start: 3207 End: 3207

Figure 15. Plasmid map of pAIGFRLCb2/MAR(-).
The figure describes the map of plasmid, that has chicken lysozyme MAR
element juxtaposed fo the heavy chain expression cassette of the anti-IGFR1
25 gene containing the hygromycin resistance marker.

AP(R): Start: 3965 End: 4828
MAR-lys (MAR-lys is Matrix Attachment Region): Start: 5087 End: 8045
VDJ (VDJ of iIGFR1 of 11D8 hybridoma): Start: 8974 End: 9401



15 pBR ORI: Start: 3207 End: 3207 Figure 16. Plasm d nmap of

pAl GFRLCb2V1/ pur o/ MAR(-). The figure describes the map of plasmd, that has
chi cken | ysozyne MAR el enent juxtaposed to the heavy chai n expression
cassette of the anti-1G-RL 20 gene containing the puromycin instead of the
hygr onyC| Rvoegispiance narker. AP (R)!3 Start: 3965 EndPCHESBONMNRIALYS

(MAR- 1 ys |s Matrix Attachnment Region): Start: 5087 End: 8045 VDJ (VDJ of

| GFRI of St ar n 25 1g@ (1gd@ non genonic
regi on) : 9%%&9%@%@9& Sﬁﬁgz@?‘ﬁ% g@ :ﬁ‘% 11701 End: 12932 DHFR cDNA:
Start: GODPERcthMEzSTaﬁMD Enddgi3kntron: Start: 15097 End: 600 Kappa (Kappa
Chain): Start: .1 nd 9 05/ 047512 19 PCT/ US2004/ 037721 VDJ
(VDJ of %ﬁﬂé{’t{*ﬂ °“h5r%1é§§r§ﬁ r}'/f&g‘ quence)): Start: 13560 End: 13937
pBR322: SKgﬁga(Kaggéoﬁaﬂq gﬁﬂcﬁm@%@d f3at : 3020 End: 5033 Beta d obin Poly
A 5|gnal ﬁtart é%§ nd: 10644 Sv40 POLYA: Start: 10811 End: 10816

VRI DL o R T

Beta gl ob 8:Ch ﬁum@zwmﬁﬁee&@m)) S$u01 3367 viand: 38464 - 14850

End: 1509§BRM\étéﬂTEB1$t Bhé- 304348 End: 2810 hCW/intron (Human CW pronot er
with hybrid intron Start: 8077 End: 8918 10 HCW-ME: Start: 10929 End:
11687 hOMMBR% Siert B0ROnEaAb8Bonot er and hybrid intron): Start: 13959 End:

14800  PERC Ry ori: gtﬁgzwﬁggngnd 32ggDETAI LED DESCRI PTI ON 15 The present

invention p asm d system useful for reconbinant protein
expr essi oRBelarlalkip P@bfl/l\ sigra: Sraunifl486i Bnd: 198d#al i an cel |, a bacterial cell, a

10  Befa globin pA signal: Start: 12792 End: 13040
SV40 POLYA: Start: 14677 End; 14925
MMTV-LTR: Start: 1348 End: 2810
hCMV/intron (Human CMV promoter with hybrid intron): Start: 8077 End: 8918
hCMV/intron (Human CMV promoter and hybrid intron): Start: 13786 End: 14627
15 pBR ORI Start: 3207 End: 3207

Figure 16. Plasmid maip of pAIGFRLCb2V1/puro/MAR(-).
The figure describes the map of plasmid, that has chicken Iysozyme MAR
element juxtaposed to the heavy chain expression cassette of the anti-IGFR1
20  gene containing the puromycin instead of the hygromycin resistance marker.

AP(R): Start: 3965 End: 4828
MAR-lys (MAR-lys is Matrix Attachment Region): Start: 5087 End: 8045
VDJ (VDJ of IGFR1 of 11D8 hybridoma): Start: 8974 End: 9401
25 1gG1 (lgG1 non genomic region): Start: 9401 End: 10381
PURO(R): Start: 11701 End: 12932
DHFR cDNA: Start: 601 End: 1347
SV40 t Ag Intron: Start: 15097 End: 600
Kappa (Kappa Chain): Start: 13236 End: 13559



yeast cell or an insect cell. The plasm d systemis anenable to any cel
based expression of a broad range of reconbi nant proteins, ranging from
sinple proteins, such as interferon, to conplex proteins, suchas

anti bodi es. The 20 systemoffers many common and rare restriction sites to
acconmodap® moy@niiet y of expressionl®assettes. It al SRETWRIMASE2f [ exibility
in the choice of various elenents of an expression cassette, such as a

pronoter, ermnator, as well as_an agptj Dbi si stance
mar ker-. ﬂ@@@s‘ﬁ%gﬁgghchi yngf.gemiliog 359“@?9?& §?3ﬂ' 33&#‘&50 i%%ar The

syst em ofpBfR322psaanesel Hr 3009h transient as 25 well as stabl e expression.
The pXBLS or, _carries the di hydrofolate reductase (DHFR) coding region
for sel e@lBiY%%%a%ta"t t%#(? fErEinPg% of the plasmd in DHFR deficient nmanmalian
cell's, e.Hbta CHBINPEYA dig agdsgﬁp@g‘ﬂedf Engh¥Ge44 he system can be used for

i sol at| ng st abl e cl ones, harnessi 82 gene anplification and selection. The

pl asnd TR Yy Diges 108 ERovE0ES transfer plasmds, pUHLS WO
2005/ 047%§@blﬁgﬁ(§§gg0§{é}§ﬁ§§é5 @,ﬂd1%8 which are useful for carrying

out expression o onpl ex protein such as an antibody. Thus,

t he syst@ﬁ‘f@fﬁ@k\éﬂ\oﬁéﬁﬁﬁbmm Eod: 15098sf ection with universal vectors and
singl e trmﬁq_gﬁ_—g g?aﬁf“‘Fépréﬁ(?-%mBhe ability of the plasmd systemto cause
expression o

such segregate various parts is 5 advantageous since it is
sonet i nehGhddedron(flurant GMY mmowletep adith ihybiidyimtron ) Sbart: 18877 elkmit: 8848 on  of

i ndi vji,du ks [ L4 protein in order to analyze the overall
exprelgsi g&gﬂ? Aﬁlﬁégéaorﬁﬁ!ﬁégépéﬁ#gﬂﬁﬁme system can al so be used to address

t he ef f ediCM¥/inttion édumamaCMVarrombtelr iahgt hybrésiotron)n Gtdrt: B85 &Enar 14800at i on of the
mul ti pI e S or the expression of nulti-subunit proteins.

Thus, pﬁgﬁﬁét éﬂé’W %Q % mul ti pl e expression cassettes can be arrived
at for opt| mal expression of a conplex protein. The plasm d system of the

i nventi on has been denonstr i (B F | evel s of expression of

mul ti pl e pol ypeptides inclu f dy, anti- IGFRL antibody, I1L2

recepsor nenbmas @rékmﬁinvenﬁﬂdpmm‘dbs alabnid sy stodysefiDidreecobbipamt ei ns may

al so be expressed in the pla ste of the jnvention.in in
gtem express:%n in an? I?rpor ex ple |nr? a mammalfan ceﬁ gacterla cglfj g

yeast cell or an insect cell. The plasmid system is amenable to any cell based
expression of a broad range of recombinant proteins, ranging from simple
proteins, such as interferon, to complex proteins, such-as antibodies. The

20 system offers many common and rare restriction sites to6 accommodate a variety
of expression cassettes. It also provides flexibility in the choice of various
elements of an expression cassette, such as a promoter, enhancer, and
terminator, as well as an antibiotic resistance marker. The plasmids can also be
used as simple transfer vectors. The system offers potential for both transient as

25  well as stable expression. The pXBLS vector carries the dihydrofolate reductase
(DHFR) coding region for selection and ampilification of the plasmid in DHFR
deficient mammalian cells, e.g. CHO DXB-11 and CHO DG44. Thus, the system
can be used for isolating stable clones, harnessing gene amplification and
selection. The plasmid system includes two universal transfer plasmids, pUHLS



interferon, fibrinogen, ion channels, bacterial porins (e.g., onpF), and the
ni cotinic acetyl choline receptor.(nAChR). In one enbodi nent of the

i nvention, the plasm d system conprises the 1ight and heavy chain of the
fully human, nonocl onal anti -1 GFR1t gonti body 20 15H12/19D12 whi ch may al so.
be ref err aWotwso45L5H12 or as 19D12.“Y The parts to thePCPUSIM/BTEYst em can
be provided separately or, conveniently, together as part of a kit. The

onai ot | UL ubRE e e ller BarrbG oRP PTG S 6 pEATBA Bililof”
[ Edl Vi dugrdtginosuchsis apmnplaody.oThes, rﬁ!lasyategn sﬁsts_ecrptlolns lrzn‘ d:ol—‘grﬂwfgcrﬁunl eoti des of
e inve r incl.udi ul-ar, , Li
doubl o sepriuiFes Ertafh Aoh @R RarsRebp R pRebS VRGAUBIFTS of 1 ne
PCT/ U %5”?@29‘?‘5%‘“3&?5& DG T S S DN  Sels sEQ 1D NG 3
pULSR§ C{§ eifs s ﬁéei '%S%Ebk’-r Bﬁﬁgde?PﬁAWE@Wﬁég IDNO 6

PAI GFRV3 &E@séﬁnlﬁﬂndﬁnduaﬁkﬂd:&(a dnlultRduBubiE RrdtBinNCorder RbRaliPéInSEQ | D NO 9
pPXBLS mul t e cl onj n%ﬂ ite SEQﬁI D.NO _10 EUHLS rrultl | e cloning site SEQ

ID NO  1Pveplhaxpression ABRPK Grdsine TOREYFIEMNREN als0 Pesisas '8 SEQ 1D NO 13
PDSRG SEQddked¥the dfect N@}&ﬁbhﬁﬁ/a‘f@ﬁm@?Fé%,uﬁ!ﬂﬁq@nﬂ&etd?%nﬁﬁ& bEhRIO 15

multiple genes in the plasmid for the expression of muilfi-subunit proteins. Thus,
10  astrategy in placing multiple expression cassettes can be arrived at for optimal
expression of a complex protein.

The plasmid systern of the invention has been demonstrated to direct high
levels of expression of multiple polypeptides including anti-IL5 antibody, anti-
IGFR1 antibody, IL2 receptor membrane domain, and anti-IL10 antibody. Other

15  proteins may also be expressed in the plasmid system of the invention including
interferon, fibrinogen, ion channels, bacterial porins (e.g., ompF), and the
nicotinic acetylcholine receptor (nAChR).

In one embodiment of the invention, the plasmid system comprises the
light and heavy chain of the fully human, monoclonal anti-IGFR 1 antibody .~

20 -~ 15H12/19D12 which may also. be referred to as 15H12 or-as 19D12.

The parts to the plasmid system can be provided separately or,
conveniently, together as part of a kit.

The present invention includes any of the polynucleotide comprising or
consisting of a nucleotide sequence set forth, below, in Table 1, individually or as

25 partofa p[aémid system or kit. Polynucieotides of the invention can be in any
form, including circular, linear, double-stranded or single—stranded._

Table 1. Polynucleotides of the invention.

Polynucleotide Sequence ldentifier




15H12 and 19D12 |ight chain variable region-including signal

pept i

de

15H12/19D12 LC Am no acid sequence of thel5H12 and SEQ ID NO 16 19D12

| i ght chain variable region including signal
encoding SEQ I D NO 17

pepti de Nucl eoti de sequence
t hel 5H12 and 19D12 heavy chain variabl e region

I ncl udi ng. signal peptide 15H12/19 %ﬁ HC) Amino acid sequence of the 151112
and SEQ | Ou59851219D12 heavy chain“Variabl e regi on i ReFGRMYEHnal
pepti de NucI eoti de sequence encodi ng t he SEQ ID NO 19 15H12/19D12 Ii ght
chai n F (tCF—AmNMo sequence—of—the—SEQ- 1J_JI_IJ_LJ_I:J P12 |ight
chain F |Nucl eoti de equence encodi nd the SEQ | ISS%? E’? 15H12/ 19D12 heavy
chain Aj(HCA) Am no ppHLdS sequence of the SEQ I IEKIUDZEOA@ 2005/ 047512 22
PCT/ US2(084+03+F23+—15H12119Db12-heavy-{chatr—ANuglepti-de-sequerce—of t he
chi cken |SEQ I D NO soz me MAR dl ement i nAEA B NQRS SEQ ID NO 24
Al L10OV1/|ur of MAR - hUBERsIdELEC. 25 pAI|GFRLCHZ7 MERGQ D REQ4I D NO.~ 26 |
PAI GFRLCh2/puro/MAR(-) SEQ I D NQ .27 | Mblecul ar Biologv
pUNSRstopLS SEQIDNOD: 5
pAILEV1 SEQIDNO: 6
pAIGFRV3 SEQIDNO:7
pAIGIFR(-)IL2LS SEQIDNO: 8
pAIL10V3 SEQID NO: 9
pXBLS multiple cloning site SEQ ID NO: 10
pUHLS multiple cloning site SEQ ID NO: 11
pULLS multiple cloning site SEQ ID NO: 12
pSRXBLS SEQ IDNO: 13
pDSRG SEQ ID NO: 14
Nucleotide sequence encoding the SEQ ID NO: 15
15H12 and 19D12 light chain variable :
region-including signal peptide
(16H12/19D12 LC)
Amino acid sequence of the15H12 and SEQ ID NO: 16
19D12 light chain variabie region-
. | including signal peptide
Nucleotide sequence encoding SEQ ID NO: 17
the15H12 and 19D12 heavy chain
variable region including signal peptide
{15H12/19D12 HC)
Amino acid sequence of the 15H12 and SEQID NO: 18
19D12 heavy chain variable region
including signal peptide
Nucleotide sequence encoding the SEQ ID NO: 19
15H12/19D12 light chain F (LCF)
Amino acid sequence of the SEQ ID NO: 20
15H12/19D12 light chain F
Nucleotide sequence encoding the SEQ 1D NO:21
15H12/19D12 heavy chain A (HCA)
Amino acid sequence of the SEQ ID NQ:22




I n accordance with the present invention there may be enpl oyed conventi onal
nol ecul ar bi ol ogy, m crobiol ogy, and reconbi nant DNA techniques 5 within
the skill of the art. Such techniques are explained in the literature. See,
e.g., Sanbrook, Fritsch & Maniatis, Ml ecular Coning: A Laboratory Mnual,
Second Edmomusr@ﬂz@ﬁg) Col d Spring Ha%zoor Laboratory PrBCEUS20000373pr i ng

Har bor, New York (herein "Sanbrook, et at., 1989"); DNA Cl oning: A

Practica "!Sﬁ B8R Y é:l%f +—and—H—(Dix: —Grover—etd- +985)

A i gonugteot Fee=SrnP —Gei ed—k@%%i’ﬂ;ﬁ—g;e—k—rd—

Hybri di z%‘; ér? i%(uf% i3 icen, Hi ggi ns eds. ég) ranscri pti on And
Tr ansl at FES GRS —3984 =——An-ral—CelH Cul ture
(R1. Frid& ‘WMA‘RG (] 85 , ;d! hzed—CeH ;@E DNO 24 (+HRL—7Press,

(1986) ) ; pE.fLﬁ yro/ %L%@Ldglg_@_eﬁ&gm Qréhg (1984)] F. M
Ausubel , %IQFRL@MMAR(lQIFI ent Protodols in NoBE! |||D2NOF261I nmy 1n nn Wley &
Sons, PAIGFRLCO2/pYoMYARK) " nol ynucl dot i de”, "SE@IRINOA d " or "hucl ei c

acid nol ecul e" includes the pol yrreri c formof ribonucl eosi des (adenosi ne,
guanosi ne, uridine or cytidinegoie B | es™) or deoxyri bonucl eosi des
(deoxyadenosi ne, deoxyguanosi 1 di ne, or deoxycytidine; "DNA
nmol ecul es"), (bnramwdqarhewthdbsmseﬁmruaraticmgbema)ebe emplmyledas

phosphor | e- st randed
Form or oPHeAibEd RASalhatbr aeraibidh ahd St N B8 Cencer or
"nucl éot Mdﬂsnn theepkmrmtme ars Audfetechsiqoés anecdxptAinadian tﬂaesﬁere(uarbs@eeal | ed

nucleotld 1 d ns any chain
of two o émhﬂ)c?%'e%# e%(iw\’f%% * ; ‘ 721 A "coding
sequence'Semond Egitiqn ¢1859) Ce:lﬂ:ﬁplmrrggHaﬂmf balporasy Bmspr@ddtﬂpnngdrﬁnbcas a RNA or
pepti de, Ieot, de. seque ] [
productlc&e%?o'ikﬁﬁeﬁfnoéﬁmb %ﬁ(,?? E’rié&g)e e an s —a oI
for or cosglgagonasi it (D.NSGloveaket] 38550 uelaotade)s rrth@smmJJthaitdes or am no
aci ds _whi Lse all, or. part f ,one qr re RNA no es, proteins or
enzynds, @ﬁéﬁ%&&@%@—&m@d@ Hames & S-T)ngglns eds. &ggé% P
Transcription And Translation (B.D. Hames & S..J. Higgins, eds. (1984)); Animal
Cell Culture (R.1. Freshney, ed. (1986)); immobilized Cells And Enzymes (IRL
" Press, (1986)); B. Perbal, A Practical Guide To Molecular Cloning (1984); F.M. -
Ausubel, et af. (eds.), Current Protocols in Molecular Biology, John Wiley & Sons,
15" - Inc. (1994). ‘
A “polynucleotide”, “nucleic acid " or "nucleic acid molecule” includes the

L4
.u. T

"_’ ¢

)
I LI} h

\-/

polymeric form of ribonucleosides (adenosine, guanosine, uridine or cytidine;
"RNA molecules™) or deoxyribonucleosides (deoxyadenosine, deoxyguanosine,
deoxythymidine, or deoxycytidine; "DNA molecules"), or any phosphoester

20  analogs thereof, such as phosphorothioates and thioesters, in single stranded
form, double-stranded form or otherwise.

A "polynucleotide sequence”, “nucleic acid sequence” or "nucleotide

sequence” is a series of nucleotide bases (also called “nucleotides™) in a nucleic
acid, such as DNA or RNA, and means any chain of two or more nucleotides.



regul atory DNA sequences, such as pronoter sequences, which determne, for
exanpl e, the conditions under which the gene is expressed. Genes may be
transcribed from DNA to RNA which nay or may not be translated into an am no
10 aci d sequence. As used herein, term "ol igonucl eotide" refers to a
nucl ei ¢ awiakoos/gesieral |y of no rmrthhan about 300 nuch@EdES2004937781 g., 30,

40, 50, 60, 70, 80, 90, 150, 175, 200, 250, 300), that may be hybr| di zabl e

to a genomc " Q o | e encoding a
gene, nMRNA, ¢ ?&Eégg egcr:e‘;qar %lu ueeéﬁgga%:lg nig %H%&P@F{A @F‘.ﬁ"g’%ﬁum eotides are
usual | y siuslykeaftNAandespiidbls anmmycidntide segbéreedbatamtted ex@essmhucl eot i des can

be | abel ) on of 32P- nucl eotides, 3H nucl eoti des,
?’g§ult§ proggém'ngng ﬁgeg%%(gé . .

14C- nucl €0 nucl eotides to, which alabel, such as
biotin, has bdée termf@bm;i‘tmgarmoajmgfae@:menbetrmﬁeoée\sbmlbrrwfespandisatmel ed

ol i gonucl eg can be used as a probe to det ct.1he 20 presence, of a
el o i ar Buie s B SRl BE plrind Sl Ga RaRR SR BSt o whi e
may be | apehed) moeRNA misiedilass PréBingrdrmaegnesidndenayf ormey asiingudall | | ength
or a fragnent. of _the gene, or to detec&ﬁ%ge resence, of ”“Clekf aci ds.

Gener al | ye9ERiPROANASEHIENGES SHFE F5rREpEP g rW@F’l whieh getegnBeetohpl y on a

nucl ei mpSIesmaémmmguncﬁ’évﬁucmfr@tg@n@1§@ﬁ¢t@§e§eﬂ ,Ger@@thaflige sequence” or
"pol ypept i de sequence’ am no aci d sequence' refers to a series of two.

or nore drANReribes it PHA;,{OW‘@‘MPh MBLPE méé ngt bg,Bansiaied inje anapiied ei n"

" peptiigde sl seqRehydept i de” includes a contiguous string of two or mor e
am no acids. WO 2005/ 047512 24 PCT/ US2004/ 037721 The term "i sol at ed

pol ynucl eot i dés Used hexel, fedgm orlgrapcieghide’; raters inea nuclgisiagiuct eot i de (e. g.,

RNA or D"é%nﬁ?&ll?%ﬂh@moﬁ& thQn BhXABIPhIEI N8 (.8, 30040, BBPEN, 4D, 8 afpect i vel y,
which is parti al separated from ot her nBonents that are

nornal |y u.ﬂﬁ,la@%c@m §0Q9r %ﬁhm%fchﬁﬂﬂhﬂéﬁﬁbfmaéﬁﬁlﬁ% BA Bolgge.ehs or any
ot her cOndpNR Rdftcule BEFEMRRARABRIMR dritobingd @ gdtid! nfliea,MPINA, or other

15 nucleic acid of interest. Oligonucleotides are usually single-stranded, but may be
double-stranded. Oligonucleotides can be labeled, e.g., by incorporation of *P-
nucleotides, *H-nucleotides, "“C-nuclectides, **S-nucleotides or nuclectides to,
which a‘label, such as biotin, has been covalently conjugated. In one
embodiriient, a labeled oligonucleotide can be used as a prbbe to detect the

20 presence of a nucleic acid. In another embodiment, cligonucleotides (one or both
of which may be labeled) can be used as PCR primers, either for cloning full
length or a fragment of the gene, or to detect the presence of nucleic acids.
Generally, oligonucleotides are prepared synthetically, preferably on a nucleic
acid synthesizer.

LU

25 A “protein sequence”, “peptide sequence” or “polypeptide sequence” or
“amino acid sequence” refers to a series of two or more amino aclds In a protein,
peptide or polypeptide.

"Protein”, "peptide" or "polypeptide” includes a contiguous string of two or

more amino acids.



limted to, cell menbranes, cell walls, ribosones, polynerases, serum
conponents and extraneous genom c sequences. An isolated pol ynucl eoti de or
pol ypeptide will, preferably, be an essentially honbgeneous conposition of
nol ecul es but may contain sonme heterpgeneity. 10 "PCR anplification”™ of DNA
as used hwereeionsansabudes the use of ;g | ymer ase chai n rREHCH20H/08PER) to

I ncrease the concentration of a particular DNA sequence within a m xture of

DNA sequencesy Qérnﬂles%ga?&F bl gae@dePGB«.sa?ed%%ng,bgt@ ifludesSd ence (1988)

239: 487. Genes can or exa in acell. Cells
har bor i ng)oynpcla@ttﬁedemrﬁ%mnﬁlj%mmle, bralﬁ’heed llfﬂymer)e)caabl e marker, but

| acki ng e elected with

i ncreasi ﬂ:[b@ng@%f %géct%f c%iﬂ@ aﬂ%ﬂﬁgf@n%%teﬁh%pﬁgiate (e.qg.,if the
DHFR gene:onmonents ket ral'eamm@ly fauyl inzelly/or it mecomsinaddMe expretdiorcause  t he
copy asm ontaining the a ifiahle:. selectable marker in
t he c S[%?Ste &@ﬁggheﬁﬁoﬂﬂ&" qg&.m%ﬁ%eseore%qq "&ﬁ 'HE‘F@%&&“&F@" ell of any
orgamsmli\‘rh@tﬁda el aleatiratss, cﬁwwefléetﬂ)osbmamqimﬁ@dseé sanmi or med, grown, or
used or B’SPp ted i n_an §{ or the $roduct|on of a substance by the
cel |, forcOBPoRRHE apd g HE eBHm'%?eq”PBBSicatlon by the cell, of a gene, a
DNA or RNA or Mlﬂﬂﬂb@bﬁlyntﬁﬂéom@m&ype@hd@@lﬂﬁ pfé@éﬁablyaue Bﬁe@sémamyerl a such as
E.coli or an eukaryotic cell cel | cassette"” or an

" expreSS|WQQ§§%‘e{st°@mH°§‘lt'8'ﬂs)f %L@ﬁ%t&geﬁvr@nt%eaeeﬁéet%9gee5ﬁent of DNA

that godes forp@R MlifiefDhoBf DPNAMKLlisddhedein itfildsdRe ugs oRNA) that can be
inserted into a vector at defined restriction sites. The DNA WD 2005/ 047512

25 PCT/ USPhmerasershain regsinm P RLednereazatiesenerniralion ¢f A parieiat o a pronot er
and! ot { Qg LG IBBAURLI ARG NOIVR s HReLe. Fic aeBMBSFORicR uc ol ¢ aci ¢

may be determ ned any nmethod known 'in the art (e.g., chem cal sequencing

or enzymg¥ee %cﬁiéh&%@)w (1888348 Giengemen h@'a"'m“f[@ﬂxlﬁpﬁ PeMPfes net hods
such as tiRatnidR<RIANshiS HEoring 4 pBEmid containing an ampiifiabie,

15 selectable marker, but lacking an endogenous marker gene, such as DHFR, can
be selected with increasing amounts of a selecting agent, such as methotrexate
{e.g..-if the DHFR gene is on the plasmid).. Typically, this procedure will cause
the copy number of the plasmid containing the amplifiable, selectable marker in

“the ceil to increase.

20 The term "host cell" includes any cell of any organism that is selected,
modified, transfected, transformed, grown, or used or manipulated in any way, for
the production of a substance by the cell, for exampie the expression or
replication, by the cell, of a gene, a DNA or RNA or a protein. For example, a
host cell may be a bacteria such as E.coli or an eukaryotic cell such as a. CHO

25 cell.

A "cassette" or an “expression cassette” refers to a DNA coding
sequence or segment of DNA that codes for an expression product (e.g., peptide
or RNA) that can be inserted into a vector at defined restriction sites. The DNA



Nat|. Acad. Sci. USA (1977) 74:560), in which DNA is randomy cl eaved using
I ndi vi dual base-specific reactions. "Enzymatic sequenci ng" of DNA i ncl udes
met hods such as that of Sanger (Sanger, at at, Proc. Natl. Acad. Sci. USA
(1977) 74:5463). 10 The present invention includes nucleic acids of the

i nvent i on Wo z00ked5t2y natural regul 8Pory (expressi on cBEVPSY4/SERLences,

whi ch may be associated with heterol ogous sequences, including pronoters,

cequence oL RERTRrPE <o 13l arke bk ol potlen RS Tl <equences,

pol yadenydndtor palySstgmehces, introns, 15 5 - and 3'- non-codi ng regi ons, and
the like. "Internal riboso ntr sites" "|RES" e co known in the
art. Internal "FrBREEE iﬁﬂuﬁ é“ﬁ‘é{%q%%rﬁ"ﬂ%%ﬁ!(?fﬁw@m? Iiﬁl'og’é‘veral genes
i ncl udi ngn. trelﬂﬁg,lmmmsmhemmg oRBAZ G alid 86y uentgl 1%‘)21831[ 4[1)355506

Hen K bl i d Cell Bi ol

Ezooe)sﬁ) O%S%F'%Péﬁgﬁépc‘%?e%e%g g ashat ot Naxerm ang) Giloe; giegy 20:
1162- 116 N4t2RBE. )Sci. NJ_SA(EI@TVg 1 iRQyHhial DNA istENIsHhY claval usinyb! ecul ar and
Cel | ul ar ‘BI'Q|Sﬁ3¥> 20: 27 000 ,. VEGF (Huez et at. | ecul ar and

Cel | ul ar ingiyg aaesp@iffxgﬁeqtng( i@ggmatw@qugnmm’jrcgm ENCIUQ?S al ., Journal of

Cell Biol ; our ¢
Bi ol og: 8arﬁétbci:%des§n%scp r%g“;ﬂ’w}?t%?f Sﬁa%%qgé%qz&?%%%%r&gy%?ﬂ%l nkeé | nh| b?'tj (r)Paof °

apoptosus(1%2i)/m)54@%|cuk at at, Oncogene 19: 4174-4177 (2000)), Apaf-1

(Coi g 8*18 E@%%gg@(??ntl%ﬁ mc@lﬁn%s 919?!41029&9% bt ﬁ@qnv%n'?on flyﬁfe%l Rk et al.

Nature 353 9 gener a ronoter sequence
is a DNAnsétgallra@ldatwy G%gﬁe@ﬁonawml @e@luebcw|wtgcramavema@a0 jatedadtb in a cel |

(... diSbbto ¥ ol AU YRRAI AR 2 FATAISROU DSR2 ot her

pronDter oun €l ns of subs ranscription of a
codi ng se(tft%?ﬁ(md cmqmrtbmme bindingesite seguendas, gaimancers, réaponged at its 3'

Lo T BSOS, Boid Rod et IR BRI oo (5
i ni tilat e §randstrrigoedodingaegions, and the like.
“internal ribosome entry sites” “IRES” are commonly known in the art.
- Internal ribosome entry sites have been identified in a several genes including
elF4G (Johannes ef al., RNA 4: 1500-151 3 {1998)), DAPS5 (Henis-Korenblit et af.,
Molecular and Cellular Biology 20: 496-506 (2000)); c-Myc (Stoneley et al.,
20  Molecular and Cellular Biology 20: 1162-1 169 (2000)], NF-x-b repressing factor
(Oumard et al., Molecular and Cellular Biology 20: 2755-2752 (2000)), VEGF
(Huez et al., Molecular and Cellular Biology 18: 6178-6190 (1998)), FGF-2
(Creancier ef al., Journal of Cell Biology 150: 275-281 (2000)), PDGF-B
{Bemnstein et al., Journal of Biological Chemistry 272: 9356-9362 (1997)), X-
25  linked inhibitor of apoptosis (XIAP)} (Holcik et al., Oncogene 19: 4174-4177
(2000)) , Apaf-1 (Coldwell ef al., Oncogene 19: 899-905 (2000)) and BiP
(Macejak et al., Nature 353: 90-94 (1991)).
In general, a “promoter” or "promoter sequence" is a DNA regulatory
region capable of binding an RNA polymerase in a cell (e.g., directly or through



5 any level. Wthin the pronoter sequence may be found a transcription
initiation site (conveniently defined, for exanple, by mapping with

nucl ease Si), as well as protein binding donmains (consensus sequences)
responsi bl e for the binding of RNA polynerase. The pronoter may be operably
associ at edW@i20050¢15er  expr essi on cdAtrol sequences, i mCTwdkagozmancer and
repressor sequences or 10 with a nucleic acid of the invention. A coding
sequence s _"under the control of", "functionally associated wth",

. oper abl §>h-|e|r R[(o&rﬁ?réhougp pr@ﬁ'@? QBNP%%Q%,S?QF%H"Wt'f‘é'th‘F%Pg'gPi fli onal and
tranlsl at icodiay seqmice OA ppaftens&ficnge 3, hebbnavhe bolifiied SegBehgeudi rect or
regul ate

expressi gn. of ..the sequence. For exanple, a_praompter operably
i nked t 8YGEHSCHRIA" ‘Hf'?tPEtS'tﬁ%ﬁgﬁfe%gIW?%égr@fﬁcﬁg@d‘)f ription of
the codi g SeMHeRGRIMbaE f bA¥8s oPEIehRINMDhdcesEEAo inHMte irahb@ptiBRYt be. RNA _
spliced (if it contains introns) and, optional]l translated into a protein

encodéd BYY{avel UHRIREeuBmeltE sedyencemanie BW"EO%KFWS%]P%WW@B@F ably |inked
to a gengit RioRvaabRs defiféls frl sxbinpie, By Igﬁ’\itﬂm%ﬂj?_ﬂ guzt;;eaﬂ\l& ), 88 eflidseCt S

addition of a poly A signal onto the > terns "express” and
" expr ess PEeiR®INING dasiginglcorsangus isaguantyes) raspensipleifoihe hirgingesfe, RNA or DNA

sequence g RAGALEERThS BRirordGhad bWk MMM inAoREPt o n by acti vating

t he cell unctions e nscription transl ation of a
cor r espoedpregsige pentrol s@ueness; inclucting extparees Bothrepregson dequancasnscri pti on of

DNA t NA L el Do DNA sequence is expressed 25 in or by a
18RRI e o e Ror!

cel | rman "expressron product” such as an RNA (e.g., nRNA) or a
protei n. The éxpdimgsequensedstuntien theatontrobgf,dfusstitrelly aisdodiatet avithgxpr essed” by

acid 1t congtang el or it SRS JualoA chiuplbideisRRafond 'Yl onee
A host  cebhtrdllsatuenBes DOSEAMTtENANE BeRGHiddS2DEA AYEgdAte expraisioasoft he

nsfor is a ! rmant" or a

I oduc DRt TR AR b B E-RBRf, - B il SRR O 2,
I ncl udi ngobmidraseahedified sranscrigitiusf thie coddgi seRuascd i RNAL peddrbblyor
mRNA, which then may be RNA spliced (if it contains infrons} and, optionally,
-+ - translated into a protein encoded by the coding sequence. A terminator/polyA
signal operably linked to a gene terminates transcription of the géne into RNA
and directs addition of a poly A signal onto the RNA.

20 " The terms "express" and "expression” mean allowing or causing the
information in a gene, RNA or DNA sequence to become manifest; for example,
producing a protein by activating the cellular functions involved in transcription
and translation of a corresponding gene. “Express” and “expression” include
transcription of DNA to RNA and RNA to protein. A DNA sequence is expressed

25 inor by a cell to form an "expression product” such as an RNA (e.g., mRNA} or a
protein. The expression product itself may also be said to be “expressed” by the
cell.

The term “transformation” means the introduction of a nucleic acid into a

cell. The introduced gene or sequence may be called a “clone”. A host cell that



fromcells of a different genus or species. Exanples of transformation

nmet hods 5 which are very well known in the art include |iposone delivery,

el ectroporation, CaPO4 transformation, DEAE-Dextran transformtion,

m croinjection and viral infection. The present invention includes vectors
whi ch conwao s@spabienucl eoti des of t¥e invention. The peTmsiweGrRL” nay
refer to a vehicle (e.g., a plasmd) by which 10 a DNA or RNA sequence can

be introduced into a hos Il, .50 as to transformthe host and, optionally,
pronot e e’ﬁﬁ?’%%sstgﬁr‘{‘t%&)"ﬂiD&g@ri%h@ﬁbSF”ttF%nsi?‘?fm‘-’tS’qHE & @ sequence. The

pol ynucl ewtahsiognat s coheeMhe DNRBY: RIRASHIRIEEE ¢ h RodibedBhBR/IPN system
The term expression systenf neans a host cell and conpatible vector 15

whi ch, unf8¥F 38YFRUEE.dneieg £916:0 Ineceame gsPEs or $Pa5Hastas the SPstall @ ¢ aci d
whi ch 1S Fh cbIBbrifidEnt AL Obr SRidd)! ERMHAES of Raltdhmitlidh nidthdds “omToN
expression systens include E.coli host cells and plasm d vectors, insect
host c®l | Whighare s webkiawrsinlee ad includeipasamesdalivery, elestropssation, and vectors

such as ] ] 3 Y, | - enovi rus and
adenovir Eds: 284 g%ssg%ﬁ%? %%&%@%W&ﬂ?ﬁﬂ%dﬁHﬁfrﬁm{)e%g{ilgﬁg%&?&mm1 t he
present iiniestdn.on conprises a kit conprising a first universal transfer

vector compr! st A RO kLS, LETLIEAIIMEBIEL g 1 2nd 2

sel ect abl e marker’; "a second uni vetr's COmpr a nultiple
cl oni ng stheédnveatiore plhiectatm Srector! ey refeatda sielsicledeigald masraidk by whidh an

liflab] I Si ultipl | Qni ' ,
oDt 142 i SRS A AR LEPEH B BSOS 2,
site and the Y€ S2@DoptidhZEHI PradBotBEkpraSainn 4ndiif fedlicatinmbl the aitfcelused ect abl e

mar ker. Generally, the nmultiple cloning sites conprise about 20, 25 or 30
restrictiUfMU%%s. Plasnids of the present invention may include any of

several anpli finipoynubleblidysof Kieonwrentivnirngy BE lexpldssadin a@iprédsidy e markers is
di scussed in I\/BPI atis,, . i

system. The term "expression system” means a host cell and compatible vector

15 which, under suitable conditions, can express a protein or nucleic acid which is
carried by the vector and introduced io the host celi. Common expression
. ‘systems include E.colff host cells and plasmid vectors, insect host cells and
baculovirus vectors, and mammalian host cells and vectors such as plasmids,
cosmids, BACs, YACs and viruses such as adenovirus and adenovirus

20 associated virus (AAV).

Plasmids
in one embodiment, the present invention comprises a kit comprising a
first universal transfer vector comprising a multiple cloning site, a replication
25  origin, and a selectable marker; a second universal transfer vector comprising a
multiple cloning site, a replication origin, and a selectable marker and an
amplifiable vector comprising a multiple cloning site, a promoter, a replication
origin or a chromosomal integration site, a poly-adenylation site and an



5 Mol ecul ar Bi ol ogy: A Laboratory Manual, Cold Spring Harbor Laboratory, NY
(1989)). Useful selectable markers for gene anplification in drug-resistant
manmal i an cells include DHFR (MIX (nethotrexate) resistance) (At at al., J.
Biol. Chem 253:1357 (1978); Wgler et at, Proc. Natl. Acad. Sci. USA

77: 3567 (wO8@p47steet al | ot hi onei n (c#dni um resi st ance) PCBESTR4/6X7724t . Pr oc
Nati. Acad. Sci. 10 USA 78:210 (1981)); CAD (l\l—(phosphonoacetyl)-l -aspartate
(PALA) reS| st 8679 979))

ieny| at HRAPEelectaly mafiee ensraly SiSimiutipis BopRe Ses SOrpire | \bi . el |
Bi ol . 6: labtit RO, BWYr)30 riekﬁcﬁonsméshydrogenase (nycophenol ic acid resistance)
Hub t . P Nat | . 081 d th

o s ™ houn M e Ront o8 aialinc B 45 souel PR o1 "o
Met h_ Enzyareihoh®Sin Hw/arb60se ofl388Kbble InAafess Bidss&in, Mémﬁns

met al | ot hj opei n A gene under_t he cont rol of a metallothionein pronoter
is arra nﬁ&@%ﬁ%&kﬁ#ﬁ@w e30ld epringsHaper kgboratgmnINY i cati on can,
be mduceﬁggg) M@I's@l&c@ole@ﬂgﬂ(ers%rgé}% ?hﬁd&ﬁoﬁﬁhﬁru@#&éné‘t’éﬁt 20 Pl asnids of

the invention may include other eukary ot| non- a fi1able selectable.
mar ker s kwammahﬁn £lls igglude PﬁFBr{NE'ﬁUﬁlﬁm@FﬁX@éﬁP) r@ﬁétanﬁe)e(mtueml d-he

dr ug- 1 esi §ioREaRnIR5YSLs7 MorBe WINGF BIMIC RS AN 68 GAT Pr.8s6pSi Stance to

hygronycin mar ker (418 resi stance gene e plasm ds of

the i nvenﬂﬁ@ﬂ))nﬁ?taﬂmb'@nelﬁ@mma resistrages) (Beectaat #hiRsoe aﬁe%q:%i &cte marker
h h t
Suc ?h mgfﬁ) {194 )] @A%ﬁ'(éﬁ@s@ﬁ@ncﬁ%@@é?( Ladd¥fta létﬁﬁé ance gene.

Pl asm ds I nvent ion trix at egi on

(MAR) . GetVéahller gi., IVRIRE Chesn. IjﬁA QU eDED) aﬂmableadeﬁm@pe@ (@wn‘rynm| ng to
the oyt oS (HepbndleibrBf ol Lo Bl bt 7RI ML REP AT e Tyeozyme MAR
WO 2005/ Odaﬁmmgmammmammneama Pdsistanae)dHabsrmadrn et‘nalnﬁyocbédaﬂs ed to control

A ol cBoR S L 7835 et han e sk B kg R E R TR | fveci at e car v
pronoler [(eBizsiedr for exaraple, in Galifmahlefz2.] Meth. Enzymology 185:537-566
(1988))
In one embodiment, the metallothionein 1T A gene under the control of a
.metallothionein promoter is an:amplifiable'marker in.cell lines such as CHO-K1.

d%*. or Zn* 1o the cell culture.

-.Amplification can be induced by addition of C
20 Plasmids of the invention may include other eukaryoti¢, non-amplifiable
selectable markers known in the arf. In an embodiment of the invention, the
drug-resistance marker is the hygromycin B gene which confers resistance to
hygromycin. Other markers include the G418 resistance gene. The plasmids of
the invention may also include a prokaryotic antibiotic resistance marker such as
25 the ampicillin resistance gene or the kanamycin resistance gene.
Plasmids of the invention may also include a matrix attachment region
(MAR). Generally, MARs are DNA sequences capable of specific binding to
nuclear proteins that are part of a fibrillar nuciear matrix analogous to the

cytoskeleton. In one embodiment, the MAR is the chicken lysozyme MAR.



530 (1985); Foecking et al., Gene 45:101-105 (1986)), the nouse CW 5

I mredi ate early pronoter, the SvV40 early pronoter region (Benoist, at at,
Nat ure 290: 304-310 (1981)), the O gyla pseudotsugata i nmediate early
pronoter, the herpes thym di ne kinase pronoter (Wagner, et at, Proc. Natl.
Acad. Sci WOSHSOTBI21441- 1445 (1981) R0 the regul atory sBEUEMSGHISFRLL he

netal | ot hi onein gene (Brinster, et al., Nature 296:39-42 (1982));

prokaryotic e SSl.on..vect ors su h 10 @5 the (3-1actamas r onot er
(Vi || a- Komar oﬁ‘?'%géysa%‘xipﬁg benise Oﬁ%% ogRF @ %RS'O?@%Bﬁggf (1978)), or
the tac prodtmited tol BREBgROMoRt (Bdkebe Bf 816 . Mblat] and’Ceifl Biw:466-4i8A 80: 21- 25

1983)); t ts f f h he GAL1,
caLa ot RO R Birorn VKL REnokisie GAINLBHAT o At sk dbcelp AdRAer , Pax

(phosphogdaoqms) RodeRME et BY., WL 15301105 @bB@ﬂ?ItﬂsniHmmvase 15 pronot er.

Viral long term nal repeat Brormters such he nobuse mammary tunor Vvirus

| ong ter rinmadiate pat pr()wmﬂ'/ §RVA0madk premoter regipntienpist. gt By.; Hature 1982) ) |
Nt AL TI0 (IBOR TR DrdeSnccfis Bo Bhed A8 Aty BIFHNR BE . Moo a
vi rus 20 hesirs thenidinedinase peemotewtia@er cetal., ﬁrmamatl Rcad. SaddBA Acad. Sci.
00245) . VPR 48 Ul bbutelepCepduren ol FRINBAIGARAERYR 001651), Rov
5' - LTR ( GBribsieik ef alc(Nmure 0296\39~42<0m88P)) prctklaafolﬂc Exaresﬂ‘m (vestotsasiichAccessi on No.
the Himaresae flp@dnBl HEo%s ¢ Banioliebthee 2L Plyr- RBY AGH SEER K oy bo ) o
i ncl uded 788773730 (4878))K6r mfe tadﬂpromcﬁ@rqn'.teadév agttal. OProcONBRIAGRIC8pI, abl e
R Y ST AT AT T s TR
pronot er theiGALITY SALS REGIALY O pRwRstes HeoADH altoholnstgdingeMiss}005/ 047512 30
transor | gUPORET Z%Gfsfépﬁ%ah‘ﬁogixc@?@ﬁwsé;f”&‘éf’r{q%%?or kel Bmspbadsei n (raT) or
al bunisn (Ijrl&ln),tdpr onoter), or
Viral long terminal repeat promoters such as the mouse mammary tumor

virus fong terminal repeat (MMTV-LTR) (Fasel ef al,, EMBO J. 1(1):3-7 (1982)),

the moloney murine sarcoma virus long terminal repeat (Reddy et-al., Proc. Natl.

Acad. Sci. USA 77(9): 5234-5238 (1980)), the moloney murine leukemia virus

20  long terminal repeat (Van Beveren et al., Proc. Natl. Acad. Sci. USA 77(6): 3307-

3311 (1980)), the HIV LTR (Genbank Accession No. AB100245), the bovine

foamy virus LTR (Genbank Accession No. NC_001831), RSV 5-LTR (Genbank

Accession No. K00087), the HIV-2 LTR (Genbank Accession No. NC_001722),

an avian retroviral LTR (Ju et al., Cell 22: 379-386 (1980)) and the human

25  herpesvirus LTR (Genbank Accession No. NC_001806) may be included in the
plasmids of the present invention.
Other acceptable promoters include the human CMV promoter, the human
CMV5 promoter, the murine CMV promoter, the EF1a promoter, the SV40
promoter, a hybrid CMV promoter for liver specific expression (e.g., made by



pronoters for hepatonma specific expression (e.g., wherein the
transcriptional pronoter elenents of either human al bum n (HAL; about 1000
bp) or human al 5 antitrypsin (HAT, about 2000 bp) are combined with a 145
bp | ong enhancer el enment of human al -m croglobulin and bi kunin precursor
gene ( AVBRyQ 20d8h47518VBP and HAT- AMBP)30 | n addi ti on, bacperistoopesommt ers, such
as the T7 RNA Polynerase pronoter or the tac pronoter, may be used to
control ex resslo N“é ronDter ronpter) may be linked to the

.. SRa
cassette Cé? ?8333/ Pﬁoﬁ?ﬁgré’i”t%%tﬂg?s?@t@nal POMOs or pUHLS). In
anot her Qi@ﬁé%t%ﬂéltherhbﬁnahroﬁfkﬁi(ﬁ?r&péfﬁﬂllﬂf | SYFIR A REGBR! & Upstream o

the nultiple cloning site (e. pULSRst o When a gene,
not | i nkedometess fof bapatema SDE@flti; ﬁﬁ%ﬂ&ﬁe@ (et owlneﬁelr*mmettrqmsenmﬂooal ng site, it

embod rertonptt Ko aBel ingERBLART ALy aReRIVELom e mRaoB i nkcea 10 o

pr onotser, arﬂ&yp@e(mezﬁoummotmammﬁnn@cb\mh 4a4a5aip RAgRhhahdty a pronoter
(e.g., S gh UpstreamoL g multiple cloning S|te§_leg ., PSRXBLS).
Wien t he UaR & 1reicrdipbutin R Pﬂf@mm&r%qurﬁog E@AMPR HAL- it w11 20
becone omgblaﬁdl}.;mkgmgpq the pronoter. Plasm ds of the invention may al so
include a polyadenylation signal/termnator for termnation of the
transcription Bfadgitiganaderial p@nmtersnsuchgsdhe TBRNA@WFﬂS@n of a pol yA tail

Lo the L IABs6ic B 1hotaE oKL froy bBS:BHkolRHrol doflbabibR. e nat or/pol v

signal may be |nc tlon O her 25 acceptabl e
poly W si gnal sﬂxmmmmaje(egh@Mrrmnymwagnh&d tartthetdasséitevamethgnowt h - hor none

pol Y. & 1 gk A TRER FEQ! 6Ly S P oS et AA ! oot
sites: Sghe fbnsf&rector cimeohtain Sp@moteriasiréam oRge MultipRadohing Biter 1, Not |,
llgldc% %JSZOO@%:HM?% %‘éwép %PU@%&%?JLS)BﬁhEHé P, E?QP'%%%’%S 1‘%8@’%% N, Asc I, Xba
| ; for eaxamphed indeeendltiple cloning site, it will be operably linked to the upstream
15 promoter.
- In yet another embodiment of the invention, a gene in a transfer vector,
" hot linked to a promoter, can be moved into the amplifiable véctor comprising a
' promoter {e.g., SR promoter) Upstream of the mitiple cloning site (e.g.,
pSR.)‘(l'?QLS).= When tHe unlinked gene is placed in the multiple cloning site, it will
20 become operably linked to the promoter.
Plasmids of the invention may also include a polyadenylation
signal/terminator for termination of the franscription of a gene in the plasmid and
for the addition of a polyA tail to the transcript. For example, the chicken B-globin
terminator/polyA sighal may be included in a plasmid of the invention. Other
25 acceptable poly A signals include the SV40 Paly A signal and the bovine growth
hormone poly A signal.
In one embodiment of the invention, the amplifiable vector comprises a
multiple cloning site including the following restriction sites: Sgr Al, Srf 1, Xmall,
Spe !, Sacll, Rsr I}, Pac |, Nru |, Not |, Nde |, Msc |, Miu i, Kpn 1, Fse 1, Bss Hil,



the anplifiable vector multiple cloning site is that of pXBLS: 5 Ascl Bcll
Bsrd --------- ------ oo Pmel Xbal BssHI| --- ----- BovC BspEl 10
-------------------------- 1 AAATCTAGAG GCGCGCCGIT TAAACCCTCA GCTGATCATC
CGGATGTACA TTTAGATCTC CGCGCGGCAA ATTTGGGAGT CGACTAGTAG GCCTACATGT  Fsel
MLul Ndel wWKF20D5/047512- - - - - ------ --31-- ---- 15 BssH | gmnts20@eb7doOt | ------
---------------------- 51 GCGCGCGEECC GGCCGGTACC ACGCGITGEC CACATATGGEC

GGCCCCTCCC  CCCECECCGG. CCGECCATGG TGCGCAACCG GTGTATACCG CCGECGAGCG  Pacl
Sacl | SHEsLGkRsp ElpBcl.l, Bbv C1, PmeJ, Bss HIL Ascl, Xba | ; for examplg) whgrein  Spel  Xmal

S0 BTN ST SERIIRECo e SeoTecrony

CTAATTAATT C@TGGC&@ CGAGCT 25 Xhol 151 GAAAA ..
"CTTTT (SEQ ID NGO 10). 3b In an enbodi ment of the invention, a universal

trangf er vector conprises_a nultiple cloni rlﬁ“la te incl ud| ng the fol I owi ng

restfiction sites: B s&%I, Pme |, Sna B, di 15%%%Asp 718, Kpn |, Pae
R71, Xho I, Sal I, Ace T, Hhc Jdeor, Cal, EC6 RV, Eco R, Pst I, Eco 01091,
Eco 01091, Apa I, Xma I, BspuEi.,.,Barn Hl, Dsa |, Eag |, Ecl XI, Not I, Sac
I, Xma I, Xbaxhar Sag“sshn Mu |, Betvdi, Bsr Q;SPEBSS Hil ; for exanple,

wherl@éi n t he transter--35--weetor nulti-pte-eloni ng-si-te-is that of pUHLS:
1  ARATCTAGAG GCGCGCCETT TAARCCCTCA GCIGATCATC CGGATGTACA
TTTAGATCTC CGCGCOECAA ATTTGGGAGT CGACTAGTAG GCCTACATGT
Feel Miul Ndel Nrufl

e bt ot v ot e et e e Atk st ot o it s s o o

i5 BasHII KpnI MscI NotI

b b g e e et s P . s

51 GCGECECEGECC CGELOCEETALCC ACGCETICGC CACATATARC GGCCGLTCGC
CACGCGCCEE CCOBECCATAE TICGCAACCGE GTATATACCE CCGECGAGCG

Pacl SacIT Srfl Xhol
20 eemmemmee e e i
Nrul RsrIl Spel XmaT Sgral
101 GATTRATTAA CGGACCGCCG CGGACTAGTG CCCGGECCAC CGETGCTCEA
CTAATTAATT GCCTGGCGEEC GCCTEATCAC GAGCCCGGTE GCCACGAGCT
25 Xhol
151  GAAAA '
o crerr (SEQ D NO:10).
30 ' In an embodiment of the invention, a univeisal transfer vector comprises a

' n'iultipl‘é cloning site including the following restriction sites: Bss HIl, Pme I, Sna B1, Hin
dill, Asp 718, Kpn |, Pae R71, Xho |, Sal [, Acc I, Hinc I, Cla i, Eco RV, Eco RI, Pst |,
Eco 01091, Eco O109I, Apa |, Xma |, Bsp El, Bam H1, Dsa |, Eag |, Ecl Xi, Not |, Sac I,
Xma lli, Xba i, Sac 1, Miu |, Bcl |, Bsr G, Bss Hll; for example, wherein the transfer
35  vector multiple cloning site is that of pUHLS:

AsoT HindIII PaeR7I

40 Pmel SnaBI Kpnl

o ot o s b e ket ot v e

BssHIT BhvCi As=p718



Ascl Hndl Il PaeR7l --------- ------ ------ 40 ----- Pmel --- SnaBl Kpnl

-------------- Xmal Xhol --- BssHI I BbvC Asp718 WO 2005/ 047512 32

PCT/ US2004/ 037721 ------- =-------- ------ 1 GGGEGEECGECEC CGITTAAACC
CTCAGCTACG TAAACCTTGG TACCCTCGAG CCCCCGCGCG GCAAATTTGG GAGICGATGC
ATTTCGAACHVAT@HEASETC dal BspEl 532------ ------ H ngétokmed B3t ------
------------ Sal | Xmal 10 Accl EcoRl Apal BanH ------ ------- ----- 51

GTCGACATCG ATGATATCGA ATTCCTGCAG GGGCCCCCOG GGTCCGGAGG  CAGCTGTAGC

TACTATACT 1 9&% N"”""M@%{c;_?q%{e_‘*_ I 5
CC
101 ATCCGCGACC GOTCTAGACA R &%@ﬁf& TAGGOGCOGG
CGAGATCTCT CGAGTGOGCA. ACTAGTACAT GTOCGGOCGG  Xmal  Es

HincII EcoRV PstI

e — i T P

10 AccT EcoRI Apal BamHI
51  GTCGACATCG ATGATATCGA ATTCCTGCAG GGGCCCCCCE GGTCCGGAGE
CAGCTGTAGC TACTATAGCT TAAGGACGTC CCCGGEGEEEC CCAGGCCTCC

NotT MluI B=rGI
15 emmmemmee e ——————
Sacl
Banm#HI Xhal BelX Fsel
20 101 ATCCGCGECC GCTCTAGAGA GCTCACGCGT TGATCATGETA CAGGCCGGECC
TAGGCGCCGGE CGAGATCTCT CEAGTGCGCA ACTAGTACAT GTCCGEGECCGO
Xmal
BagHII
.

151  AGCECGCCCC
Teaceeeees (SEQ ID NO: 11).

A universal transfer vector may comprise a n"'lultip[e cloning site including the
30 following restriction sites: Bss HIl, Sgr Al, Xma |, Rsr i, Spe |, Sna B4, Hin dili, Asp 718,
Kpn |, Pae R71, Xho |, Sal §, Acc |, Hinc II, Cla |, Eco RV, Eco RI, Pst I, Eco 0109}, Eco
01091, Apa |, Xma |, Bsp El, Bam H1, Dsa {, Eag |, Ecl XI, Not {, Sac I, Xma {if, Xba I,
Sac |, Nde |, Msc |, Nru |, Pac |, Bss Hli; for example, wherein the transfer vector

multiple cloning site is that of pULLS:
35

- - a2 war e st R

40 —— e e

s s ot S R L L LS b et gt ot

1  GGGEGCGCEC CACCEGTHGC CCGEGCCGET CCOACTAGTT ACGTARAGCT
CCCCCECECE GTEECCACCE GECCCEECCA GGCTGATCAA TGCATTTCGA
45 PaeRTI Clal BspEX



25 ------ 151 AGCGCGCCCC TCGCGCGEEG (SEQ ID NO 11). A universal transfer
vector may conprise a multiple cloning site including the 30 foll ow ng

restriction sites: Bss HI, Sgr Al, Xma |, Rsr Il, Spe I, Sna Bl1, Hn dill,
Asp 718, Kpn I, Pae R711 Xho I, Sal I, Acc I, Hnc Il, Cal, Eco RV, Eco
R, Pst hyobkwendi91, Eco 01091, Bpa I, Xma |, Bsp Ebct/BsfonuddiraiDsa 1, Eag
|, Eel XI, Not I, Sac Il, Xma Ill, Xba I, Sac 1, Nde I, Msc I, Nru I, Pac
|, Bss HI; for exanple, wherein the transfer vector nultiple cloning site
is that of pULLS 35"Sgral Sga“RI ----------------- Xmal Srfl Spel 40 ---
------------------- PR XGRS 1 BPRRA L ok o P DT
GEEEECECEC CACCGGTGEC CCGACTAGIT ACGTAAAGCT CCCCCECECG
GTGGECACCG GGCCCGGCCA GCCIGAICAA TGCATTTCCGA 45 PaeR71 O al BspEl WO
2005/ 047512 33 PCT/ Ug&04/ 037721 ------- ------ Kpnl Hincll EcoRV Pstl
----------- ------—wme—--- Sall 5 ------ Xhol Hind22l-- Accl EcoRl Apal
------------ HindIIT 10 51ACEGGTACCCTC GAGBEBTGACA TCGAPEATAT CGAATTCCTG
A 51  TGGTACCCTC GAGGTCGACA TCGATGATAT CGAATTCCTG CAGGGGCCCT
ACCATGGGAG CTCCAGCTGT AGCTACTATA GCTTARGGAC GTCCCCGGGA
BspEIL NotT NdeI NruT
~~~~~~~~~~~~~ SacT T T
1
BamHI Xbal Mscl Pack
101 CCGGA(;;;;;C CGCGGCCGC'—ZE‘-‘{;;;.(;;GAGCT CCATATG’;;;E:;;TCGCGA;
GECCTCCTAG GCGCCGGCEA GATCTCTCGA GGETATACACC GGTAGCGCTA
20 PacI Xmal
~~~~~~~ BeSHIT
151 TAATTAA;;(;ME(;;CCC
25 ATTAATTCGC Geeaee (SEQ ID NO: 12).
The present invention contemplates amplifiable vectors or universal
transfer vectors comprising the above-referenced muitiple clomng sites in the
) orlentatlon shown orin the OppOSIte orientation, N
30 The plasmids of the present mventlon can be mtroduced into any cell line

for expression of the target polypeptldes 'In one embodlment of the invention,
the plasmids are infroduced into a mammalian cell line, preferably a Chinese
hamster ovary (CHO) cell line. A commonly used cell line is DHFR-CHO cell line
which can be transformed to the DHFR" phenotype using DHFR cDNA as an

35 amplifiable dominant marker. One such known DHFR-CHO cell line is DX-B11 ot
DG-44. In another embodiment, the plasmids of the invention can be introduced
into a lower eukaryotic cell line, such as from S.cerevisiae, K.lactis, P.pastoris,
C.albicans or A.fumigatus. Further, the plasmids of the invention may also be
introduced into higher eukaryotic non-mammalian cell lines such as from insect



* ACCATGGGAG CTCCAGCTGT AGCTACTATA GCTTAAGGAC GTOOOOGGGA B spEl Notl-- Ndel

Nrul ----- ---- ---- ---- Sac2 15 ------- BanH Xbal Mscl Pacl - 101
CCGGAGGATC CGCGGCCGCT CTAGAGAGCT CCATATGIGG CCATCGCGAT  GGCCTCCTAG
GCGCCGGECGA GATCTCTCGA GGTATACACC GGTAGCGCTA 20 Pacl Xmal ------- --- BSSHI |

151 TAATIFeHe5HI5RCC 25 ATTAATTCGC 3@CGEGG ( SEQ | D NO p@RYps2034ms7121 esent
I nvention contenpl ates anplifiable vectors or universal transfer vectors

conprisin the above-ref erenced nulthIe cloning sites in the orientation
shown orcqllf (¢-8e Dopsapbila ectapeaniel srellgei2inellp), ammhiantelisHe. gor esent

|nvent|0jad%?g) dt%"s‘)%b%eﬂfﬁéﬂé’%&?w a98hlcelid. ne for expression of the target

pol ypepti I'n one e 1 he 1 nvention, the plasmds are
i nt roduced i ritlasmidawfiihelinentioetan dlsmbe infodfiesdhibioya hadetialesd. hanst er ovary

be 1 anars wRASImen BSPRAN KR8 Ferb FehobiiEy, BiatRp bR el o bl 6

dom mantinchad&BH1, DHS, BHSR, meeD&BRECBIOSQ%IOrheSh@t Top; Bdd or DG 44. In

anot heruﬁg%) di rrent t he pl asm ds of the invention can be introduced into a
| ower e @10th cel | line, such as fromS. cerevisiae, Klactis, P.pastorls,
C. a/ bi cans orpiAsthidg Rt Besintradiickd fite alcBEbP AP B iﬁé nﬂin)lﬂﬁétﬁoﬂ’é QMidhon nay al so

be introduced into higher eukaryotic non-nmanmalian cell lines such as from
i nsect VERZOWSMeMYZONIR Hicart-USsirdmplez aplasmid of the invention can be

used to fransform a cell by the calcium phosphate method, electroporation, the
10 DEAE-dextran method or the liposome method.

The plasmids of the invention can include any gene or combination of
genes. In an embodiment of the invention the plasmids include heavy and light
chain immunoglobulin genes. The immundglobuiin chains may be part of
antibodies which specifically recognize any antigen such as IL-5, IGFR1 or IL-10.

15 Receptors or receptor subunits may also be expressed. For example, a gene
encoding the IL-2 receptor or a portion thereof (e.g., membrane domain) can be
-inclided in a plasmid of the invention.

U.S. Patent Application No. 10/443,466; filed May 22, 2003, which is

herein incorporated by referencs in its entlrety, se’@s forth the nucleotide and

20 amino acid sequences of immunoglobuiin light chain and heévy chain variable
regions of anti-IGFR1 antibodies. Any of the light and heavy chain variable
regions disclosed therein can be incorporated into the plasmid system of the
invention and expressed. In one embodiment, the anti-IGFR1 antibody light
chain variable region is encoded by the nucleotide sequence set forth in SEQ ID

25  NO: 15 or 19 or is any polynucleotide encoding a polypeptide comprising the
amino acid sequence of SEQ 1D NO: 16 or 20 and/or the anti-IGFR1 antibody
heavy chain variable region is encoded by the nucleotide sequence set forth in
SEQ ID NO: 17 or 21 or is any polynucleotide encoding a polypeptide comprising
the amino acid sequence of SEQ ID NO: 18 or 22.




cells (e.g., Drosophila nelanogaster, sf9 cells, sf21 cells), anphibian
cells (e.g., X laevis), plant cells (e.g., A thaliana) and avian cells.
Pl asmi ds of the invention can also be introduced into a bacterial cell. In
one enbodi ment, conpetent E.coli are transfornmed. Exanples of suitable
E. col | <®oi2gedodekgz DH1, DH5, DH5a, XL1-Blue, SURE, SCR®cTAjS2@we8hzit Top 10,
and HB101l. Plasm ds may be introduced into a cell by any of the many

met hods whi CE are comonly known in the a For exanple, a plasm d of the
i nvention ca xﬁféss'%@?s?ﬁﬁst?"&ﬁg‘f‘ﬁmﬁ ewiqe %}‘;‘"‘i‘ Reavyanilight ER&8phat e net hod,

el ect r ogpihatan@NGFRY entitddy EAGaee ks mdd 1B WA 6 nidtpid blBﬂﬁ§ Ngergyt hod. The

pl asm ds _of the invention can include any gene or conbination of genes. In

an enbo&i“?%rﬁ’yl-bﬁOE'HHHﬂ-ﬁv@ﬁ?fﬁfﬁbf}tsH@‘ﬁlWﬁg Ui"hE"r’ﬁYdé‘“Hé‘ﬁW%ﬂS-l ight chain
| MUNOG IR el PreBRBP BassEliSs, LAEHIRAOBH it fuRG Blfin 'Eﬁﬁstgﬁ’t B8} anti bodi es

whi ch speci y recogni ze any antigen s or | L-10. 15
Recept osgcloas y“leqz@plhor Preféyablit the mmeamem cmeﬁg@a@sﬁheﬂmsﬁtbed intanpl e, a gene

encodln L2 r 0 he nbrane donain) can
e et VBRERKELS PO b aRRcEs P 2 651 B8R0 T cart on Ao,

10 1443, é&adsing theestpiéBsion 8f th2 gk, andfheahy chaind) eF @r exainplo tHegplasedd by reference

inits ets fort he nuc e an m no.acid sequences of

i nnuhonggﬂGf:F{S‘(‘ysi W@ﬁ'i' CoHalng t l?%eﬁaﬁ%vmnpagh F‘E‘@l%ﬁ? t-anti -1 GFRL

ant i bodi®eR1 Antiboal, ctalne:dm@dstiuo@adwt@aawr ala@intalivd ceiie(e.d cgHMS di scl osed

t herein ﬁq Ee |nco orated into, the plasmd systemof the invention and

expllféssQ i WB?F@‘“et StRine Al eXPRRSSE i - | GERL ant | body |ight chain variable

region i s encoded by the nucl eotide sequence set forth in SEQID 25 NO 15

or 19 or is any polynucl eotide encoding a pol ypeptide conprising the amno
aci d sequence of SEQ ID NO 16 or Kit$ and/or the anti-1GFR anti body heavy

chain vari abiige bRghRrlyenPaaRe iflchtion RSy BY pHoRicidea kEATRBEAs Torth in
SEQ ID NO 17 or 21 I's any polynucl eotide encoding a po ypept|

conpr i sfhegfnventien sayriechids, in rie éhepplagpid systenmany geagenighich
15 may be employed in the use of the plasmid system. In one embodiment, the kit

JIncludes reagents necessary for transformation of the plasmids info mammalian.
celis. For example, the kit may include reagents for a calcium phosphate
transformation procedure: calcium chioride, buffer (e.g., 2x HEPES buifered
saline), and sterile, distilied water. In another embodiment, the kit includes

20  reagents for a DEAE-Dextran transformation: Chiorogquine in PBS, DEAE-dextran
in PBS and Phosphate buffered saline. In yet another embodiment, reagents for
a fiposome transformation are included in the kit: Liposomes extruded from
DOTAP/cholesterol extruded liposomes. For example, the kit may include the
cationic lipid-based transfection reagent Lipofectamine™ (Invitrogen Life

25  Technologies; Carisbad, CA).

The kit may include reagents required for bacterial transformation of the
plasmids of the invention. For example, the kit may include transformation
competent bacteria (e.g., DH1, DH5, DH5a, XL1-Blue, SURE, SC5110, OneShot
Top 10, or HB101).



WD 2005/ 047512 35 PCT/ US2004/ 037721 Expression cassettes encoding the

I mmunogl obul i n heavy and |ight chain of the anti-IGFRL anti body can each be
i ntroduced into the nultiple cloning site of either pULLS or pUHLS.
Preferably, the imunogl obulin heavy and |ight chains, in the expression
cassettes, are linked to an i mmunogl obulin constant region 5 such as yl, y4
or K Pr émmywslzt he expression ca8settes are then | PEEHPSM0/ARG t he
anplifiable vector pXBLS which is then introduced into a cell suitable for

causi ng the ssion of the ht and heavy chains. For exanple, the

pl asni d ,pA aym%{e%ww Ada oh EPapRiia @adwrﬁafs@a@ymaﬁhd light chains
of an agiddia. |Ff3?|83<am el Qshe erfisctiifaent] fhtenm@uﬁ%md@tf@taﬁc&héérumm' ian cell
line (e, XB1 1) wherein the chains are expressed. Kits The

pl asmi d éﬂvlmcqoa@gt mpéﬁ“l@ﬁo%a%w(%w;ﬁe@iﬁ fagimahegseqtiel medMli t s of t he
| nvent i %’rgaavthldﬂﬁiawﬁanahrbeﬁéﬂdlntar@ﬂqér@nibB@im@ha%m (it SXSEGindNY reagent which

15 may be 'enpl oyed in the use of plasmd system In one enbodi nent, the
kit 5.i mewdered lur@dg@wtr@edt@@éwgabyoth@}atQSrfammmmran apprapriatehe pl asmi ds i nto

rramml | ARtk ‘Oﬁe('efgéra”":ﬁ&“‘ﬁ)f’g?%‘{g%&@%'@afm‘“@‘f’ab gude reagents for a cal cium

phosphate trans mat 1 o oride, buffer (e,g., 2X HEPES
buf fered salComgpnerdsauprlied ir e kitingay e pravided ErapplrwprMQvlatarorenbodl ment, the

kit incl 0.r Chi oroqui ne in
o, DEAL AR e HREE e bR ity pheRE b eLOE AR RP IR BB yo: “anat her
enbodi nﬂmectloneﬁgamrsgef,@nd appioppelednsructiensfoousagiel on are i ncluded in the kit:
Li pcigomes extruded from DOTAP/chol esterol extruded |iposones. For exanpl e,
the Kit may include the cationic |ipid-based transfection reagent

Li pof ect am neTM ( I nvi tp @an Exgressibn badPwifiegties; Carl sbad, CA). The kit may
e e e BB bl B SR L SR sfhab S, Phoom s of
bact er i gufifleddby stéidlard PdthodPHbalLdY) bBlnoBlimiBldRE, ssfGkkébhoashot  Top 10, or
HB101) . o - . A . I
precipitation, affinity chromatography (e.g., used in conjunction with a purification
i5 tag), preparative disc-gel elecirophoresis, isoelectric focusing, high pressure
. liquid chromatography (HPLC), reversed-phase HPLC, gel filtration, cation and
anicn exchange and partition chromatography, and countercurrent distribution.
Such purification methods are well known in the art and are disclosed, e.g., in
- “Guide to Protein Purification”, Methods in Enzymology; Vol. 182, M. Deutscher,

20 ° Ed., 1990, Academic Press, New York, NY.

Particularly where a polypeptide is being isolated from a cellular or tissue
source, it is preferable to include one or more inhibitors of proteolytic enzymes in
the assay system, such as phenylmethanesulfonyl fluoride (PMSF), Pefabloc SC,
pepstatin, leupeptin, chymostatin and EDTA.

25 Polypeptides of the invention may be fused with a second polypeptide or
polynucleotide moiety, which may be referred to as a “tag”. A tag may be used,
for example, to facilitate purification or detection of the polypeptide after
expression. A fused polypeptide may be constructed, for example, by in-frame
insertion of a polynucleotide encoding the tag on the &' or 3’ end of the



WD 2005/ 047512 36 PCT/ US2004/ 037721 The kit may include growh nedia or
reagents required for making grow h nedia. For exanple, in one enbodi nent,
the kit can include fetal calf serumor DMEM (Dul beccoNogt nodified Eagle's
(Harry Eagle) mninmal essential nmedium for growmh of mammalian cells. In
anot her ambeosment, the kit can cosvain 5 powdered | wgrarsasoatobr7eedi a or
luria broth plates containing an appropriate antibiotic (e.g., anmpicillin
or kananycin) for grow ng bacteria. Conponents supplied in the kit may be
pr ovi de@°|yﬁu%l%?ﬂd6rﬂﬁ°8@'89 epdypsplide rheaemsessefe The fugsdasti c or glass vials).

The kit ﬁ@ﬂuéléﬁid‘é%aﬂi’uﬁﬁ‘B@réxﬁﬁe‘%séc?‘#ﬁ‘?ﬁ%p%%hﬁf@s of ik iflepfi@ge. and

appropriate instructions for rotei’n Expression and Purification
Pol ypeptSUQB@%r’%@ﬂ%@ui&hlﬂmsﬂﬂaasﬂﬁ&ﬁes@&%m%ﬂhlsﬁr&ne fHisittagm can be

Dy s SREREEE! O3 Bl o, BB At 1 20"

preci pitation ogra ion with a
puri Bi carétein (CBP} tagp anprrmm‘atags i Detedhable -tagd s@asts?lapff&re’éls? §’TC| soel ectric

f ocusi nags, hisghe 28 13 |q t &g ap 1(1 PLC) a8 rever ed- phase HPLC,
gel fil triaitl n, ﬁ%gnzelan [9 ang ’an (a gﬁ "&%’r sf?at ography, and
count er berusedto Iﬂbeltthe butlypemtdes aﬁdlpblymnwcftideabf ma invaatimdsletbgs wel | known in
the art _and are d| scl o Prot eleﬂéPurl fication Methods

in Enzy ¥ 685 usiBe anﬂgglng Iﬂ"%ﬁ{%‘é & very g@n\@&%onq §98 WeRKIAUM": Press, New

York, Nthe &articularly where a pol ypeptl de is being isolated froma cel | ul ar
or tlssue source, it is preferable to include one or nore inhibitors of

pr ot 8o ytic enzynes in the assay system such as phenyl net hanesul f onyl
fluoride (PMSF), Pefabloc SC, Emmpmgsn | eupeptin, chynostatin and EDTA.

25 Pol ypeptides.of the invention nay be fused with a second pol ypepti de or
pol ynucl eot i %Ee FRYIPWING ©Xg) q@yrqyﬁ/e,dép Byhendeseripe the pregeM. A tag nay be
used, fifenfiorpam ﬁaou!d)nétwdohétﬂse%M%m@hltmreeﬁ oRiRehs 6ol the
pol ypeptide after expression. A fused polypeptide may be constructed, for
exanpl e Presgnt iRventighdncludes any and all plasmids set fo h below in the following
15  examples either individually or as part of a kit. Also included within the scope of
the invention are any and all of the methods which are set forth below in the

following examples. T O

. - Example 1: Construction of Amplifitable Cloning Vectors, pSRXBLS
20 and pXBLS.

This example describes the construction of the mammalian expression
vectors, pSRXBLS and pXBLS. A large multicloning site was inserted in the
plasmid pDSRG downsfream of the SRa promoter, to generate pSRXBLS.
pXBLS, a derivative of pSRXBLS, is devold of any promoter. Both of the

25 plasmids can serve as amplifiable vectors inio which more than one expression
cassette, e.g., for the heavy and light chain cDNAs of an antibody gene, can be
easily inserted.

A multiple cloning site of 155 bp, pDSRG-xba-xho, was designed,
synthesized by PCR and cloned fnitially in the TA Cloning Vector (Invitrogen;



insertion of a polynucl eotide encoding the tag on the 5 or 3 end of the WD
20051047512 37 PCTI US2004/ 037721 pol ynuc(eoti de encodi ng the pol ypeptide to
be expressed. The fused pol ynucl eoti de may then be expressed in the plasmd

system of the invention. Such tags include gl utathione-S-transferase (GST),

hexahi st j di [.s6) tags, malto bi ndi n rotein ¢
xahi f‘t‘?#@%ﬂ‘(? ) tag 3¢ binding prot el %)«9&%721

haenagg ) tags, cellulose binding 5 protein tags and nyc
tags. Detectable tags such as 32p 35S 311 99 Tc, 1231, 11l1lin 68Ga 16F 125 1
1311 1Xarishad, 168X It WaGater shoméd ailﬂh%JthléhdﬂxaﬁbblﬁgﬁﬁpDBRGal'&Olthe used to

| abel the and pol ynucl eotides of _the 1 nvention. Methods for
constrd%?ﬁ%gbé%d%g%%‘ E'W%?r Sdﬁfsa"ﬁldé” RERGB2MEGInal and wel | known in
the art. 10 JEXAMERRas ihidef Blgoovl r@gthemmne%ﬁa BrahbAethel Grf ur t her

descri be the present |nvent|on and shoul d not be construed as a limtation
t her eofpromnter.s ¢bp ends weteghenp fikasen byikieraw ahraligated.oegenanstiraritieal | pl asmni ds

set for I ow ng 15 exanples either individually or as
art Ofﬁﬂdw%ﬁé%ﬁlcohé}&t‘ﬁx% "within the scope of the invention are any and |

aII of the methods which are set forth belowin the follow ng exanples.
Exampl e 1: nstruck . Q i fJabl.e Cloning Vecgtors S 20 and
pXBLS. Thi s%@g%aeé'dgé@#rﬂgﬁg? h%]J ?ﬂﬁ?ﬁ@ﬁrﬁﬂﬁﬁ C‘%‘?Féoﬁa @a_m expression
vect or USSR FheindesxBikdintd | arge nulticloning site was inserted in the

pl asm d pDS downstre m of t r onot r .t SRXBLS.  pXBLS, a
derivative ofisSKERIS, GFSQ”B%%BT% CB’FSt'E‘ﬁgo Vﬁsagﬁa"ﬁfaﬁf"e IRES 25 pl asmi ds
canios ere&ha@vmgm lEfgea’ﬁhlﬁpléQﬁrﬁﬁgssﬂenbﬁd Yﬂvlﬂdbsﬁﬁlﬁ@ntdﬁ %ﬁciﬁ) B@mﬁn@é essi on
cassette, heav ht chaj n cDNAS of i body gene, can

be easﬂ"P'S‘?‘O Q%S%Ydt @Jern;(ngtgq'lp(p% Fg a&’F’@H’i‘ ffesi PEHGP amh pb’b'-srﬁﬁ?s xba- xho, was
desi gnaghiversal transfer vectors, and pUHSRstopLS and pULSRstoplLS are their

corresponding descendents that carry the SRa promoter and the chicken B-globin

ierminator. The plasmid system is so constructed that different subunits of a

15 large, complex protein can be expressed in these veciors separately. Later, the

- - expression cassettes for each subunit can be transferred to a single vector, such

as pXBLS or pSRXBLS, to facilitate transfection, integration and equimolar
production of a multi-subunit protein.

“Two multiple cloning sites, Universal Plasmid Primer 1 of 160 bp and

20  Universal Plasmid.Primer 2 of 166 bp, were designed to construct pUHLS and

pULLS. Both of the cloning sites were synthesized by PCR, cloned in the TA

Cloning Vector (Invitrogen) and later cloned at the BssHI sites of the pCRScript

vector (Stratagene). Thus, the original multiple cloning site of pCRScript was

replaced with newly synthesized muliple cloning sites. The new vectors, pUHLS

25 and pULLS, were derived from the Universal Plasmid Primer 1 and Universal

Plasmid Primer 2, respectively.

A 249 bp region of the chicken B-globin terminator, derived from pDSRG

by digestion with BamHI and Xbal, was inserted in both pUHLS and pULLS at the

BamH! and Xbal sites to generate pUHstoplS and pULstoplS, respectively. The



synt he5| zed by PCR and cloned Initially in the TA C oning Vector

(I'nvitrogen; WD 2005/047512 38 PCT/ US2004/ 037721 Carlsbad, CA). It was

| ater cloned at the Xhol and Xbal sites of pDSRG resulting in pSRXBLS. The
SRa pronoter was retained in the pSRXBLS vector. pSRXBLS was further

di gest edwa dobs/ofak and Hindl 11 to B2nove the SRa pr aroaveszoedddE2ENdS Wer e
then filled in by Klenow and religated, regenerating the 5 Hndlll site, to
construct pXBLS. Exanple 2: Construction of Universal Transfer Vectors
pUHLS, ShoLpromairr anfbity apecserarying: istromhdesivest diep eDSEST by wlgestiore constructi on

of uni Vi indifi 20 8411, \RE! RbSrted | Opmaaepﬁsaésh@%u@sﬂ L@eatfwé Hiddug ¢! oni ng
ents

site, their descen each ‘carry and a term nator/poly
A addlt|aD¢hXi;IDttﬂtesWm@ramwmsom-?eammeULSﬁistvmrS;absnecamly er vectors, .and
pUHSRst opLS and pULSRst opLS are their correspondi ng descendents that carry
the SRa pronoter and the chicken |3-globin termnator. The plasm d system
IS s6 constr xamgle:hal‘.on:htfdmmmfm\lets of a 15 Iarge conpl ex protein can

be expressed n these vect ar.at Lat er X Ssion cassettes
for each subuh‘?tm@ﬁﬁmﬁgnt Pgﬁ?ﬁﬁﬂe&o’ ﬁ"%e&?rﬁ@?@hv‘gcﬁ%‘?v E’ﬂ‘g gs pXBLS or
PSRXBL S anfitstodyagibins ks eingleansic ¢ deveribédhsre! Alsiderfroam dark@ionsl thsir pr oducti on
of a rrultl-subunlt Eyrote I pl e cl oning S|tes Uni versal Plasm d

. Two nul
Primer PrBRats: Bye WRas Oﬁglaﬁml%}ayatbew Sengicisd; e Bsiramiesenly  wer e

desi gneghd @hﬁ: @r(h’i’kértf@ﬁ s@lbtton At amBliflckffon. BPhé seéord§pé lopekiigssibh es wer e
synt hesi zed PCR, cloned in the TA Cloning Vector (lnvitrogen) and | ater

o) Ba sletmics Cagigpithe SOF gaarker, @pguitste gane f%ét’@fpwgﬂrf%a@@%) Thus, the

origi naI(H |Tﬁ|§’h€d§{u9§étfﬁ%/ %IE&@n?EelQQ%?PWuth%r WSt ARpiRaRM W th newly
synt hesi zed nultiple cloning si new vectors, pUHLS 25 and pULLS,

were deri ved The dipavyichein gens &f the podihwildy huwen | mapeslangl weliledy, Pl asni d
ot e YASFRBERHIRL ot e COLORABH.S eS80 s B T 1o
pUHLS armidpinalsites to rggnerate pUSRHLS. The light chain gene of the anti-hulL5
15 MAD was isolated and inserted in pULSRstoplLS at the EcoRI and Apal sites to
generate pUSRLLS. .
The hCMV minimal promoter, derived from pcDNA3.1 (invitrogen;
Carlsbad, CA) by digestion with Nrul and EcoRI, replaced the SRa promoter,
. which ‘was removed by digestion with SnaBl and EccRI, in pUSRHLS and
20 pUSRLLS to generate pUhCMVHLS and pUhCMVLLS. The TK-hygromycin -
gene {TK/Hyg) was inserted in pUhCMVHLS at the Fsel sites to construct
pUHhyg(+)hCMVLS and pUHhyg(-}hCMVLS. The light chain antibody cassette
was transferred from pUhCMVLLS, by digestion with Pacl and Srfl, to pXBLS at
the Pacl and Srfl sites to construct pAILSL(-}hCMVLS and pAILSL{(+)hCMVLS.
25  The heavy chain antibody cassette was transferred from pUHhyg(-}hCMVLS to
pAIL5L{-)hCMVLS at the BssHH sites to generate pAILSV1.

Example 4: Construction of pAIGFRV3.



BanH and Xbal sites to generate pUHstopLS and pULstoplLS, respectively. The
WO 20051047512 39 PCTI US20041037721 SRa pronoter and its acconpanyi ng
intron, derived from pDSRG by digestion wth Hndlll and Sall, was inserted
in pUHstopLS and pULstopLS at the Hindill and Xhol sites to generate

pUHSRst 0 LSRst opLS, respegjively. 5 Exanple gk jion of
pAl L5V1. gﬁ%@ﬁi@ ruction of pAlIL5V1 for the expressi on@ﬂﬁea% and |ight

anti body chains in a single vector is described here. Aside fromvariations
in their or¢Ewmatenosding the vhians rédiond asm d&@aﬂmbmr&@m@témct ed. The

Second RYBIETER T ExdbpabiRoartope ol /a5dls Hees ol Rnd SRFRGR A1 ong i th the

gene f otlohivgvesisas (hvitesgent Baehad( EY) Th i l‘grrﬁ aﬂd(ﬂ\%a%ﬁéh‘eﬁﬁ bivirioyacid al | owi ng
selection wth or w thout arrpllflcatlon avy chain _gene of the

ant i - huPR® nHelRetidleRsaEeNeas0f anpedyothP12/ 4('5N7f3?@) a"\ﬁ/&“@" orth igtle§- Batenf nserted in
the 9UH§B§rtda%r$r\meqma3(4%apm@a t%é%zoﬁg ich .Meﬁ%rﬁﬁéorébﬂa?e% Lp generate

PUSRHLS l'i ght chain _gene o e anti - was | sol ated and
| nser t efFleRNPRIGHS Loiel . atnet PravECHRIN Wad fmpa‘errgd tf@én the EgeRefrd e pU. SRLLS.

The NCVKaa SHelTB 1 PR Er odlRAANG SolviEt AR (ivaKEbIERABH of CaT | sbad. CAY

by di gesPl on wt and r onot ch was
r enovedabiH@FResta othen sm@n@ms anﬂ Edh@AVHLBn ((SUBRB-IL$J andnﬂmeUSRLLS to

gener at WE%/ Hyg) was
[ nsertegulmf'-fj p %ﬂ:ﬁ% %Wlé@’glfm IE%(F] Ih%o con ruc %Eﬁﬂé&ﬁ) hCWLS and
pUHIY g( a) ABMyigBmydie tesiptancehaasseitat Waedinseeed etit ethewdselt rsitesbérred from
pUhCMW/L ' i on WI Pagil r p he Pacl and Srfl
sites thﬁgg&?ﬁhgﬁﬁé PL%cf_rts rpﬁ‘d%ﬁ)l@ﬁﬁ&%&f@ﬁg% ﬁ%f%ﬁ@* CE%m'IJﬁ%S heavy chain
ant i bodyransfesed freamvths BeoRhafid Bbelaites ofihe A plaém)doMie Sanecsitep &F L5L( - ) hCWLS
at the S t enerate, p 4. Construction of
PAl G:Rvﬁaﬁwvégg YR 1B FENSUF] @@%W @5%@%‘3 The"entid" fight chain
expression cassette was then transferred from pUhCMVIGFRLLS fo pXBLS at
15 the Pacl and Srfl sites fo construct pAIGFRLLS. The heavy chain expression
cassette, along with the hygromycin expression cassette, was transferred to
. pAIGFRLLS. at the BssHIl sltes to construct pAIGFRV1 and pAIGFRV3
" (pIAGFRV1is essentially idenfical to pAIGFRV3 except that the orientation of the
heavy chain and'the TK-Hyg genes are opposite).
20

Example 5: Construction of pAIL10V3.
cDNAs encoding the variable regions of 12G8, a rat antibody which

recognizes IL-10 were isolated. The heavy chain variable region of 12G8 was

25 transferred to Kpnl and Apal site of pUhyg(-)IG1FRhuH plasmid to construct
pUIL10H. The pUhyg(-)IG1FrhuH plasmid carries the modified cDNA for variable
region of IGFR1 along with 1gG1 cDNA and TK-Hygromycin cassette. The light
chain variable region of 12G8 was transfetred to the EcoRI and Apal sites of
PAIL5(-)hCMVLS to construct pAlL10(-)L. The heavy chain expression cassette



cDNAs encoding the variable regions froma hybridoma expressing an

anti-| GFR1 nonocl onal antibody 19D12115H12 were isolated and cloned in TA
cloning vectors (lInvitrogen; Carlsbad, CA). The light and heavy chain am no
acid and nucleotide sequences of antibody 19D12/ 15H12 are set forth in U S

Pat ent 5#@@[}%&@%&0” No. 101443, 46%; filed My 22, 2003 wdhddsi-3 herein
ate

i ncor por reference in its entirety. The heavy chain was transferred
fromthe EcoR and Apal sites of the TA vector containing cDNA for heavy
chai n ofromahé pbllel OHegasararaferreatd ipAIGORIL. kioB4dM reaimeticH $ies tof pUNCWHLS
(supra) to cg&%&m pUhCWI GFRHLS cont ai ning cDNA for |ight chain of
anti - | GEpgstru [ tion, 10 a TK-hygromycin resistance cassette was
inserted at the Fsel site of pUhCM/I GFRHLS to construct

pUhCIWI )| GERHLS.. The i was transferred fromthe EcoR and
Bbsl| r%gé_a_ﬁ@ﬁr '8§rﬂfg"\|9 FR(‘;‘"'E&H% sites of pUNCWLLS (supra) to
consgruct p I by ng B t oC r n sette was
t hen transf ﬁ%ﬁ% pUhCWI % thﬁ:te%doggxal_hﬁ:‘g? fgﬁb?hgﬁi%éasgl gﬁ% Sill sites

t 0 consTPRRIUCHIN GIREESS. siaﬁ@dh@athy tesinaien @&paresHﬁEcﬁalLZBaMQré tal ong with,

e IYIRBTNELS IR B R o ARRRRRe SRR Qe RS, e
i dent i caﬁthﬂpepé\h&l\sﬂvest&mmmzyms ahtieh® Notinditlatwas covfiplétbly filbéavy chain and
the TK- nes are oppos 20 Exampl e 5: Oonstrﬁctl on of pAI L10VS.

cDNAs elf:l%gan ﬁ‘&n%eewmeam éﬁ“%ﬂé‘au 'i'?ﬁs":%ﬁsn‘l)'- elgmeny o fuBRRPURN ch
recqgni é@EstbbtéQva‘éﬁﬂ&s&e;ﬁdvﬁ E@oRWhﬁ]dh%%n‘inQ aﬁérthéi%hgl §|1%%IQ§ of 12G8 was

25 transferred to site of lasmd to
const r uffediol umemtherK@npwmﬁ;ym)e; and Ilgatam\rpﬂha ml ESdL?R@glenmt tdi fi ed cDNA

casset 1 Eonspict PORMGRRESIA (P BRReSIER VRS rfipdigited BINSPEPTVC T 1 e
EcoRl andd Xbal epiyres and Spelkits Wwash@impiGelyofilednistwitic Kleppwileraymel . The heavy
chain expleSohCIMVICERA Ga¥RigeiR4 UtthokBar*dnd BELEPEARMAS 4 S the
15 BspEl site was completely filled in using Klenow enzyme and ligated with the
Xbal-Spel" fragment that was generated from pULstoleESlLZR to construct
pUIGFRL-IRESIL2R. “The heavy cham express:on cassefte of IGFR1 was
transferred from pUhyg(-)IG1F RhuH to pUlGFRL—lRESILZR at BssHII restriction
sites to construct pAIG1 FR( )IL2LS.
20
Example 7: Development of Cell Lines for Expressing Anti-IGFR1
Monoclonal Antibody 19D12.
In this example, the development and growth of cell lines for expressing
the 19D12 antibody (LCF/HCA) are presented.
25 DXB11 Cell Culture. Celis were grown in MEM Alpha Medium with
ribonucleosides and deoxyribonuclecsides (GIBCO Cat. # 12571-063; Gibco-
Invitrogen Corp; Carlsbad, CA) plus 10% FBS (HyClone Cat. # SH30071.03;
Hyclone; Logan, UT).



fromthe pU L10H was transferred to pAIL10(-)L at BssH | restriction sites
to construct pAIL10V3. Exanple 6: Construction of pAIA@FR(-)IL2LS. 5

pAl G FR(-) I L2LS was constructed in a three step process. The construction
process started with transfer of an | RES-112Ra el enent to pULstopLS. The

pl asm d cwotassuursg2t he | RES- 112Ra, 4pnel81RES, was di gagtragkooMoi2:1Spel and
Not| restriction enzynes and the Nod site was conpletely filled in wusing

Ki enow enzyne to derive the I RES-112Ra el enent. Simultaneously, 10 pULstoplLS
was di gest ed HpgreamipcioReélextihnIpediiac nz Oelis waradsplinat Mpledurs posg-was filled in,

[ t s d |i,aat i 4.0 .t . -l L2 | tt
constr udESoE R bysr e T AU A e St e Rogest ed wi th spel
%nd Xbalandmle&lgg&if&lﬁﬂ:léi&&bsi@%()%@tﬁm%(ﬁbﬁat-(ww pfus| 10&6IDiaty 26t HBSKi Sn?\r/]v e%yg& o
SO a en an e S
site %Q%ﬁﬁ? E@t%ﬁ@?qqd@%’%ﬁ HE‘GMH&W%EﬁEﬂF?E@'E‘L%t %?égg?*éd wth the
Xbal sSpedD Bloaaighits-Gibbcha @ ARS A e 3b0QEIRULSt opl RESIL2R to construct
pU GFRL- | RESI L2R. The heavy_ chain expression cassette of | GFRI was

transferred SUSaloming Hedia. Gubrianing wasrartgrred irMEM 2lrhaMegiisml | restriction

It t Qui 5 ; t of Cell Li
For *Bxpr AERIEaH G oAl oS erid ok ontoiosda bx RITBCO, oty BRU0 PBRBL ! pl e, the.
devel oprﬁétrﬂ%ma@ﬂ@dﬂﬁsoﬁ‘lyé‘@ﬂe Catni SHEOP7BAPK essing  the 19D12 anti body
(LG HCA) "o 3y e 2P MEAGa ) dpefdl, WEon Bld SmlE gy o0 | 1 NEM

Al pha Medi um w t eosr des an Xyr1 bonucl eo G BCO Cat. #
12570- 0683s @ireciout iImMMEM Algba Madiym withoutsibaoycliesjdeslans 10% FBS (HyC one Cat.

O S B8R DT YRR P L2004 037721
(HyClone Cat. # SH30079.03} plus MTX (Sigma Cat. # M8407; Sigma-Aldrich
Corp; St.Louis, MO) at 20, 80 and 320 nM, respectively.
Media for adaptation to serum free suspension. Adaptation to serum
15  free suspension was performed in CHO Protein-Free Medium (Sigma Cat. #
C5467) supplemented with 20 mi/L L-Glutamine-200 miM (GIBCO Cat. # 25030-
_081) and 10-ml/L Lipids (Cholesterol rich) -(Sigma Cat. #' L4646).

Feed medium for 3L production batch. -Glutamine-200-mM (GIBCO

Cat. # 25030-081) and Glucose Solution (Sigma Cat. # G8769) were served as
20  the feed during production runs.

Transfection and Subcloning method. DXB11 cells were trypsinized,
counted and plated @ 2 x 10° cells / T25 flask on the day before transfection, so
that they became 50-90%. confluent on the day of transfection. Transfections
were performed using 2.5 ug DNA (pAIGFRV3) / T25 flask and LipofectAMINE

25  PLUS™ reagent (GIBCO, cat. # 10964-013). As per the vendor's instructions,
the DNA was first complexed with PLUS reagent, the DNA-PLUS complex was
mixed with LipofectAMINE reagent and the DNA-PLUS-LipofectAMINE complex
was then used to transfect the cells. The cells were incubated at 37°C at 5% CO,
for 3 hours. Following incubation, DXB11 cell culture medium was added to the



transfectl on. Oel Ir S were gr own in MEM Al pha Medi um wi t hout ri bonucl eosi des
and deoxyri bonucl eosides (G BCO Cat. # 12561-056) plus 10% Di al yzed FBS
(Hyd one Cat. # SH30079.03) plus Hygronycin B (CLONTECH Cat. # 8057-1; 5 BD
Bi osci ences-Cl ontech; Palo Alto, CA) at 300 sg/ni. Subcl oning nedia.

Subcl oni §& Wasoeanformed in MEM Al pha Medi um Wi t hout pd Pogskseasi des and
deoxyri bonucl eosi des (G BCO Cat. # 12561-056) plus 10% D al yzed FBS

(Hyd one Cat. # SH30079.03). Methotrexate (MIXJ anplification nedia.
Met hot r drsites! \aigrhe, fivie etlisamd rMedivasvecatransgeredito a 75/HAdMIAzpd ¢hdvedi um wi t hout

ri bonucl |.des epXxyri | eosi des BCO.Cat. # 12561-056) plus 10%
bi al yzofo R E R n e SY THE BABO Bet S Wi Ve oveRCar . # heio?

Si gna- Aksenebmn mé&diom; af theaells welrowh @010 msa@d viksnBoreasaiect i vel y. Medi a
for adatat t,0 mfre ensi on. ion 15 free
suspen5| B@Fﬁm%ﬁﬁ iqh éﬁﬁ ‘E'BQﬁelﬁ\@ I\?é‘ P'HH?‘%@%Q?@I @at # C5467)
suppbkenmg njt@j with 20 mM/L L-d utam ne-200 mM (G BCO Cat. # 25030- 081) and

10 m/ L Li pi gs (Chol esterol ric (Si gma Cat L4646) F_eed medi um for 3L
production b F'&‘T{O"‘rl‘_g‘@%trﬁlﬁ%‘“%VW'?@B@EOSU@QP“'"Q B05108'¢) and Q ucose

Sol ut i oRchSs GaR: ﬁbess%eg% @h el Qe ?fa‘(@éj 69%ell piakeb hF‘-zS @85ksiHd N9 production

runs. Transfection and cl oni n1g DXB11 cells were trypsinized,
count ed Tafrflgskattallow@g detactivoeof safisfactpry exprespian bydH-I8A at gagh bef or e

transf e%idg@”Me?ﬁbtre&@@%éﬁ&%a@%ﬁ@@oé@ A% c&ﬁ[ﬂéh%ﬁre@%ﬁ he day of

transfection. Transfections were ?orrre usi ng % I\? (pAlGFRV3) [/ T25
fladf aﬁmptf!wﬂ@cﬁmmq@tmmﬁlsrmﬂmhge% 403 Bend 28inM# 10964- 013). As per
t he ven t PLUS reagent,
tho DNATBLUL 2o P 4o 2 kel MOYOiRG brpMcafipRRhe AT

DINA- PLUSWH%ME@MW\MG@WWQGRedI&/aBd theecrellas\@de aowaddogrewto t he cells. The

Coons LA FHRESS THb ke e B AT S0 T oubaton
PCT/ US2 lg 128&.7 Ftillowing the second round of subcloning, the cells were subjected fo
15  adaptation to serum free suspension culture with the designated media at the T~
25 flask stage. Serum was sequentially eliminated from the media by dilution
with serum free adaptation medium, and the cells were finally {ransferred to
shake flasks with 2.5% serum. ‘The remaining serum was eliminated by
subsequent dilution (splitting) of the cultures. The serum free culture was scaled
20 to 3 liters. |

Example 8: Propagation of cells expressing anti-IL5 antibody.
Cells carrying pAIL5V1 from a frozen vial are thawed and propagated in
suspension using Sigma CHO protein-free medium (C-5467 supplemented with
25  0.57 g/L L-glutamine). All cultures are maintained in a 37°C, 7.5% CO; incubator
or on a rocker bag platform set at 37°C and supplying 7.5% CO,. The inoculum
train begins in a shake flask and is continuously passaged and scaled-up until
there is enough culture to start a 20-Liter bag with a 2-iiter working volume.
When the bag reaches the predetermined split criteria, it is scaled up to a 10-liter




desired volune, the cells and nmediumwere transferred to a T75 fl ask, and
the cells were grown for 2 days. The nedi um was exchanged w th hygronycin
selection nedium and the cells were grown for 10 days to 2 weeks. Sone
cells were banked at this stage, and the remaining cells were subcloned in
96 wel | vbo pdos@siz Subcl oning was idditiated in 96 wel PCPUSR0EIRT2Ah subcl oni ng
medi a. Single cl ones were successively grown in 24 well plates, 6 well

pl ates, T-25 flask and £ﬁ75 flasli q;%ltow ng, detection of satisfactory
expr eséWQS'ﬂ“%yoﬁﬂ\eS hien the bRA rercliss theptadsieBingdesnibitariawdids gabfed on 20- 30%
conf | uejpl tﬁéll'énhthﬁﬁ%fc@llturé@v:lﬂﬁ@hhéd tzﬁéta@@notﬁaplzmute@%dkeﬂba@ﬁoqﬁérrI ed out at
20, 40, 80, and 32 M nethotrexate for 10 days to 2 Fol | owi ng

anpl i f {king Nolume inpaTpliel Jiken thecmargeierhiags r‘?ﬂﬂ? tBeBEPeRNAE SRldi a and t he
cel s wRheinallegure usey & id'iRe proiGiPBIblddeRE S amEfsae@%] MRk& Subj ected to

anot her | oning a hi's stage. | ow n e second round of
subdl orhagg are pygicely B@Jit\néﬁ & @lmbp@a:wban the ngblad@btdanslb'rrea@@emﬁ] free

suspen rask stage. Serum
wne seauht A B e AR bR SRR Rl g BoReldr ey im fr ee
adapt ati on i dingraamiflustreding dhé propegaiohipnaddsg: t ransferred to shake, fl asks
wth 2.5%serum The remaining serumwas elimnated by subsequent dilution
(Sp||tt|§>g<) of the cultures. The serumfree culture was scaled 20 to 3
liters anple 8:. Propagation of cells expressing anti-IL5 antibody. Cells
carrying pAl L5Vl froma frozen vial are thawed and propagated in suspension
usi ng $gma CHO protein-free nmedi um (G 5467 supplenmented with 25 0.57 g/L
L- glout am nghawAl | cultures are nmaintained in a 37C, 7.5% CQ2 i ncubator or on
a rocker bag platformset at 37C and supplying 7.5% CO2. The inoculum train
begi ns $m280\s (EkecT CAEKmani suppleiehteduatsl-giesamaped and scal ed-up unti |
there is enough culture to start a 20-Liter bag wwth a 2-1iter working

vol une.| When the bag reaches the predetermned split criteria, it is scaled
up to a 10-liter WD 2005/ 047512 44 PCT/ US20041037721

20mL., then to 60ml. (2 passages)

15 SF-1000V (C-5467 CHO media supplemented with L-glutamine)
N "250mL. (1 passage) then create another SF-1000V with a 250mL working
volume.

204liter rocker bag (C-5467 CHO media supplemented with L-glutamine)

20 2L. (1passage}, then to 10L (1passage), then create another 20-liter bag
with 10L working volume.

l

Production Bioreactor at quarter volume (C-5467 CHO media supplemented with
- L-glutamine)
25 60L (1passage), then to full volume (200L)

Example 9: Process for purifying anti-IL10 antibody.



wor ki ng vol unme. When the bag reaches the predetermned split criteria, it is
split and the remaining culture will be used to start another 20-liter
rocker bag (10-liter working volune) in parallel. Wen the two rocker bags
reach the appropriate split density, they are used to seed the production
bi or eact §fg 20958d¢612f | asks and rockerss5 bags are typi capéyushbids7ah 1: 4
dilutions when the viable cell density reaches 1-1.5 x 106 viable cells/nL.
The inoculum pool is diluted 1:4 going into the bioreactor. Flow diagram

i || ustrati Hys exampleseagitesdie prosessor pMifging te 4Gi-THAwni#Fedy50V ( C- 5467 CHO

media s ' - ] hen ; .passages) 15
SF- 1ooo%ﬂ?@-%W%fé‘%@%s%ﬁp@&ﬂéﬁ%%”i?ﬂ?’“f_a&'gﬁuir Q%ngﬁg%‘:ﬂ%m (1
passage), then create another SF-1000V with a 250ni working vol une.
20-liter roc - B4 CHO nedj a, suppl enented wit.h L-glutamne) 20 2L
(1 passage) " F%(E\Vr‘?%% &&eﬂ(@ﬁ[ér?ssé@gﬁ"?kﬁgﬁﬁfras% }g}tgﬁ@pﬁi&ye%@gqlrg?@r bag with
10L wor ki ng DuINOrélteriin setaxduitt & O2 Bharg@actor at quarter volume (C 5467 CHO
Vol e ( 2ObL A ABOB oar P8 AMegaB L TP SERENORE T G BhELKdy. VO
2005/ 047512 441 )BuleédS2aH DB &pl This exanpl e describes the process for
puri fying th&{rp ti-1L10 anti body encoded by pAIL10V3 froma 200 liter CHO

cel | ferneht Ractiyaiorspyeissthation aheH 3.5 feiriviosy ahgD-@8° G detlowed) t ur e

super nat ant byPHid(ﬁg@hgmo\g’_g_h a positively charged 5 CUNOfilter in series
il

with a 0.2 pmtilter. ®
10 « Cation exchange chromatography on EMD Fractogel™ SE HiCap (4L) at

pH 5.5 eluted with a 20 BV gradient to 250mM NaCl.
« Concentration (2x) / Diafiltration (10x) into 20mM Tris, pH 8.0.
« Anion exchange chromatography on Amersham Q Sepharose™ Fast Flow

{4L) in flow-through mode. The unretained peak is pooled and adjusted to
15 pH 5.5.
« Viral Filtration with Planova filters: one 0.1m? Planova 35 in series with 2-4
0.1m? Planova 20 filters. '
-»  FInal concentration (6-10x) and diafiliration (10x) into 20mM sodium
acetate followed by filtration (0.2 ym).

20
This process yields material that is >99% pure by RP-HPLC. Overall yield is
70%.
Example 10: Expression of anti-IGFR1 and anti-IL-10 antibody.
25 In this example, expression plasmids including the anti-IGFR and anti-IL-

10 antibody chains were consiructed wherein the antibody chain genes were
situated, in the plasmids, adjacent to a MAR element (Selexis; Geneva,
Switzerland; Kim ef al., J. Biotechnol. 107(2): 95-105 (2004); Stief et al., Nature
341: 343-345 (1989); Phi-Van ef al., Mol. Cell. Biol. 10: 2302-2307 (1990); Kalos



Affinity chromatography on Anmersham rProtei n-A SepharoseN Fast Flow (4L)
eluted by a pH 3.0 step. Viral Inactivation by incubation at pH 3.5 for 1
hour at 20-22C, followed by pH adjustnent to 5.5. 10 Cation exchange
chromat ogr aphy on EMD Fractogel (r) SE HCap (4L) at pH 5.5 eluted with a 20

BV gradi %2‘;0 ,gg,g,ﬁmvl Nad . Concentggation (2x) / D af pbbidobs7423Ox) into

20mM Tri s, Ani on exchange chronat ography on Anersham Q SepharoseT"n
Fast Fl ow (4L) in fl'owthrough node. The unretained peak is pool ed and

adj ust ecbtiab, MAISCpH Biol515: 1i8r-207 ﬁiQQS))afl' he MAR elerfdntisayva3 kb DN&s: one 0.1 n?
Pl anova va 20

5 j |
concent ri?rp%'ﬁ ﬂ—(?%r %Q? eéwgs%?répf)? chﬁmbmngﬁe@(‘jvh'pﬁfs QQ%PHW nfelﬁim acet at e
fglgl/ovvednﬂ%e ﬁdsLbhirﬁMo@ﬁmé@ole@mc?goféhbﬁumﬂmﬁ yi el ds mat eri al t hat f is
>99% pur e e I S | e [ession o
anti - IIOGFRI yﬂg é‘#ﬁ% elq_m Wéﬁt“?%’gﬁ‘} int® K1g rﬁammaéa%%mﬁ?%on iR 'BE@Sl on pl asni ds
| nc! i eyt {ov ateig| 4R A0 eloAg ith hyorohfy cAbiphationdagbate, ver e const T uct ed

wherein the anti body chain %es were ‘situated t he plasm ds, adjacent
to a MaRAlLEYErRure, é@"&@l%‘“‘] alpag W"‘B\BPE%‘@YQ"&WH’E@&RPW&VD@NC'“ J. Biotechnol.

107(2 nggh)e I . 9 Phi - Vi t
at . F e?@re%@@&%l ol . ?LO 23%?%@093\; Mf%F@fi&gn%@ﬁ 8%1(6%?@1)2 46I an e

PCTI uszcmmsw'g@ss%&e and pAERRLGb2M (pusp, maV!ngﬁntld@ERi@rbr@wﬁs)) The MAR
el ement duﬁ rﬁgcu?’m%ﬁe]ag%?‘m@'gﬁlgt@@t xF%@%nR@' ﬁésettt]%e E&ER ?a%?rh@?lr d r eCO”b' nant

gene whi sta ost chro sone
i ncdllporcentaged favndépendent mammmalianexpresaigncasseies. nsert ed | nt 0 the manmmal i an

expression phag dsor, SRS H Wiand e L b chibdh HRfnd! lihy9r omyei n
expressi on cassette,
attachment region {MAR) DNA element. One of the universal vectors, pULLS
was digested by restriction enzymes, Age1 and BamH1 and was religated,
following end filling by Klenow enzyme, to construct vector pULLSmod. The
15 pPAGO1 plasmid was digested by BamH1 and Xba1 to transfer the MAR element
over to pULLSmod at the same sites to construct the plasmid pULMAR. The
MAR element was finally transferred to the plasmids expressing anti-IL10 and
anti-IGFR1. pULMAR was digested with BssHIl and- the fragment containing
MAR element was fransferred to the Ascl sites of the plasmids pAIL10Vi,
20 pAIL10Vi/puro, pAIGFRLCb2V1 and pAIGFRLCb2Vi/puro to construct
piNAIL10/MAR(-), pAIL10V1/puro/MAR(-), pAIGFRLCb2/MAR(-) and
pAIGFRLCbh2/puro/MAR(-), respectively.
The MAR containing plasmids were infroduced into the CHO cell line,
DXB11 cells and the antibody chains were expressed. Expression of the
25 antibody chains were confirmed by ELISA as well as HPLC analysis. In the
HPLC analysis, the proteins isolated from the CHO cells was fractionated using
a reverse-phase column or a protein-A column. Eluted protein was detected
spectrophotometrically at Azgonm.



pAl L10V1/ puro, having anti-1L10 along with puromycin instead of hygronycin
expressi on cassette, pAl GFRLCb2V1, having anti-IGFR1L along with hygronycin
expressi on cassette, and pAl GFRLCb2VI/puro, having anti-IGFRL along with
puromyci n instead of hygromycin expression cassette. Each plasm d already 10
cont ai nedwbaomsoutsdependent mamal | 24¥ expr essi on cassetPcaais2bive3svact or,
pPAGOL contained the -3 kb chicken |ysozyne. matrix attachnment regi on (MAR)
DNA el enent. One of the universal vector ULLS was digested by

restriction enzynes, Agel and Bantdi anc “\Kﬁ?’e’r eligated, following end

filling by Kl-growraray Mientiéh %’WﬁtrtHC e RGP deb th-Bh‘épéé_?ﬂoOPAm
plasm d was digested by BanHl and Xbal to transfer the MAR el ement over to
pULL Snoderaodifentsgascapedoersis. heaed.rasious meodiicaiansiobiDeNmentiamin  MAR el enent

was fin r r i
anti =l G?_éélcﬁtlotnd@w déﬁsgdﬁ é?jeﬁs%}g mllﬁﬁ%@isﬁ?‘?ﬁrsﬁ@bqﬁ% fr a{re}rjnelm'r&1?1 %{gﬁt ai ni ng.
MAR € enfeom th@ﬁ)regcamﬂewetion $Suchengditichtions are intended tplf%ilswrlil’drs theAl L1OVi , 20

pAl L10V1 and pAl GFRLCb2VI / puro to construct
pi NA Llo%;iﬁ?’f m&f @%%{pur o/ MAR(-), pAl GFRLCb2/ MAR(-) and
PAl GFRLCh2/ puFaiemiR(pakentr esppiestiansel gubh&ditmnMAR)rodlmtade&qﬁgtaqﬂsasamcﬂs wer e.

i ntroduced |n ine, n body chai ns
wer e. ex%‘PpggédareEg'ﬁ%‘g@'PW%’* ﬂf'ﬁ ppg%aE%%?Ht %ﬁ%dﬁscé%g{%s 06;3‘&'&0 8% i r med by
ELI SA asinegrpbratal e tamafeyaics in theirtehdrdtiBs @rafipuyysises. t he proteins isol ated
fromthe. CHO cells was fractionated using a reverse-phase colum or a
protein-A colum. Eluted protein was detected spectrophotonetrically at
A28onm WD 2005/ 047512 47 PCT/ US2004/ 037721
rXrkx:i-k*~rx~*x*~*tjirx~~~*~:~r:r The present invention is not to be
limted in scope by the specific enbodinents described herein. |ndeed,
various nodifications of the invention in addition to those described
herein will becone apparent to those skilled in the art 5 fromthe foregoing
description. Such nodifications are intended to fall within the



scope of the appended cl ains. Patents, patent applications, publications,
product descriptions, and protocols are cited throughout this application,
t he di scl osures of which are incorporated herein by reference in their
entireties for all purposes. 48 W claim 1. A plasmd system conpri sing:
(a) a first universal transfer vector conprising a first nultiple cloning
site, which nultiple cloning site conpﬁ?ses the following restriction

sites: Bss HII Pre I, Sna Bl, Hn dlll, Asp 718, Kpn |, Pae R71, Xho |,

Sal |, Ac‘g ¢l H| nc I, dal, Eco RV, Eco RI, Pst |, Eco 01091, Eco 01091,
Apa |, Xma [ aE?% El, Dam Hl, Dsa |, Eag |, Ecl XI, Not I, Sac Il, Xma |11,
Xba |, Sac I, Mu [, Bcl , Bsr GI, Bss HII V\/nerel n said restri ctl on Si tes

are in satd? &PsRidt Flﬁﬁt?ﬂ* G9PEiFaYSi se orientati on; (b) a second universal
transfer yectey fqggerhﬁw&saals%%gﬂgfew}ééﬂ%xe c%{ngm@ﬂ@lar &38pi ch mul tiple

cloning site conprises followng restriction sites: Bss HI, Sgr Al,

Xma |, fﬁulmlplspélpnlmasstle MhﬁlhlmU1§A§p1€ Figniggrsite mespRiEESXho |, Sal

I, Acc kﬂ%l‘lbm%gréstﬁc&loﬁvsm Pst |, Eco 01091, Eco 01091, Apa
I,BspEI , Eag I, Ec XI NotI,SacII,eraIII,XbaI,Sac

[, Nde | BEMsé{III Rrg I,_&a&: Hl, Bés 1T, Wm—‘ré‘ilﬁ,sﬁpm YTestad &7lonXkptes are
in said Ofl espj1 atI| ORC?hHSHﬂlﬁI guer se, Prléacnt ‘?ht\} OECo\?\},ﬂPC Eps)t %rrgl i fiable

vect or conbr|5|ng tiple cIonlng si'te h nul Fe cl oni ng
site conppi®xds the ODOPOW AR Ine¥thai Tiiksp HIt,e®am H1, Dsa I, Eag I,

Eecl XI, Not I, Sac II, Xma III, Xba I, Sac I, Mlu I, Becl I,
Bsr GI, Bss HII; wherein said restriction sites are in said
orientation or in a reverse orientation;

(b) a second universal transfer vector comprising a second
multiple cloning site, which multiple cloning site comprises
the following restriction sites:

Bss HII, Sgr AI, Xma I, Rsr II, Spe I, Sna Bl, HindIII, Asp
718, Kpn I, Pae R71, Xho I, 8al I, Acc I, Hinc II, Cla I, Eco
RV, Eco RI, Pst I, Eco 01091, Eco 01091, Apa I, Bsp EI, Bam
H1, Dsa I, Eag I, Ecl XiI, Not I, Sac II, Xma III, Xba I, Sac
T, Nde I, Msc I, Nru I, Pac I, Bss HII; wherein said
restriction sites are in said orientation or in a reverse
crientation; and

(¢) an amplifiable vector comprising a third multiple cloning
site, which multiple cloning site cowmprises the following
restriction sites:

Sgr AT, Srf I, Xma I, Spe I, Sac II, Rsr II, Pac I, Nru I, Not
I, Nde I, Msc I, Mlu I, Kpn I, Fse 1, Bss HII, Bsr GI, Bsp EI,
Bcl I, Bbv Cl1, Pme I, Bss HIXI, Asc I, Xba I; wherein said
restriction sites are in said orientation or inm a reverse

orientation.



Sgr AI, Srf I, Xmm |, Spe |, Sac Il, Rsr Il, Pac I, Nru I, Not |, Nde I,
Msc I, Mul, Kpnl, Fse 1, Bss HI, Bsr d, Bsp EI, Bcl I, Bbv C1, Pre I,
Bss HIl, Asc I, Xba |I; wherein said restriction sites are in said
orientation or in a reverse orientation. 49 2. A plasmd system conprising
(a) a first universal transfer vector hich is characterized by the plasmd
map of Figure 27- (b) a second universal transfer vector which'is
‘characterized by the plasmd nmap of Figure 1; and (c) an anplifiable vector

whi ch i s £hat gakekidesydned Remprasihg MBP 0% i FhgULEi vdrsdl Arphassd d system
conprisiqgtéﬁg a first universal transfer vector _conprising a first

mul ti pl e *CIY yrdrk el SufderRtest ged 1oy Bl EFpte TR igrte Tonpri ses
the nucl e®) degc820a 766 vealcat Neransteotide csequence; $ethfarkbri fe SEQ | D NO
2; (b) a_ second _universal transfer vector conprising a second nultiple

cl oni ng it EhfheraPRidaiap SécHaaural i find dronph@R i ieddsr ¥sesohucl eot i des
620- 772 Q,}Jhi[d?le i@uehgiasétc@qi%%augg)cehéeglasfnﬁat Rﬁianoﬁ%&el\@. 1; and (c) an

anplifiable vector conprising a third multiple clonimg site wherein said
third nmultiple cloning site conprises nucleotides 5037-5183 of the

nucl eoti de sequence set forth in SEQID NO 3. 4. The plasm d system of
clai m 1 whenei Juheq uyes ook § 8054 efa v eCkaLS: G AR I Reafilpleot T de
sequences set forth 1 SEQ | D Nos: and 2. 5. The plasm d system of claim
1 wher ei ivadferagpibfiabie a Véeedr tebpinls edonhed neict e oticde igeqathce set
‘;g;t gfi t”hf‘:i'igt' Ru1behi 8- o fmihle <REASObEhSHRLEThOT nGl ALAD ThahgLEL st | east

of the nucleotide sequence set forth in SEQ ID NO: 2; (b) a

second universal transfer vector comprising a second multiple

cloning site wherein said second multiple cloning site

comprises nuclectides 620-772 of the nucleotide sequence set

forth in SEQ ID NO: 1; and (c) an amplifiable wvector

compriging a third multiple cloning site wherein said third

multiple cloning site comprises nucleotides 5037-5183 of the

nucleotide sequence set forth in SEQ ID NO: 3.

4. The plasmid system of claim 1 wherein the universal
transfer vectors comprise the nucleotide sequences set forth

in SEQ ID Nos: 1 and 2.

5. The plasmid system of claim 1 wherein the amplifiable
vector compriges the nucleotide sequénce set forth in SEQ ID

NO: 3.

6. The plasmid system of claim 1 wherein at least one of the
plasmids comprises a promoter located upstream of or within

the multiple cloning site.

7. The plasmid system of claim 6 wherein the promoter is

selected from SRa promoter, mouse mammary tumor virus long



pl asm ds conprises a pronoter |ocated upstreamof or within the nmultiple
cloning site. 7. The plasm d systemof claim®6 wherein the pronoter is

sel ected from SRa pronoter, nouse nmanmary tunor virus |ong 50 termnal
repeat (MMIV LTR), human cytonegal ovirus (hCW) imedi ate early pronoter
and nurine cytonegal ovirus (nmCW) imgdiate early pronoter. 8. An isolated
pl asm d conprising the nucl eotide sequence set forth in SEQID NGO 1. 9. An
i sol ated plasm d conprising the nucl eotide sequence set forth in SEQ I D NG

2. 10. An disaliabedrebastti dne@MRIk$| NGuddle AMcheghl gl sraueRee) set  forth in
SEQID NGO, 3. 11. An isolated plasm d conprising the nucleotide sequence set

forth in SEYIDARS e&r 1Y ProfiPtesohBe dBIpInES MAYd creaptPEimvg tIREMHUC! eot i de

sequence SflnediQtbhedi PEQIRNO. 4. 13. An isolated plasmd conprising the
nucl eoti de sequence set™ Torth 1n SEQID NGO 13. 14. The plasm d system of

claim1 wherein at | east one of the wuniversal transfer vectors conprises a
term natord pgl yA fg?é i Siike. gr. IEE l.asm d stemof claiml wherein
t he anpli fl'a%nels\c/)ec or pg%nprlldsgg gcehr?eg'uféég l%] és’serﬁlgngﬁs?%%
conpri si ngtextd) ia EERSID UNGvdr.sal transfer vector conprising the nucleotide
sequence set forth in SEQ 1D NO 2; 51

9. An isolated plasmid comprising the nucleotide sequence set

forth in SEQ ID NO: 2.

10. An isclated plasmid comprising the nucleotide seguence set

forth in SEQ ID NO: 3.

11. An isolated plasmid comprising the nucleotide seguence set

forth in SEQ ID NO: 5.

12. Bn igolated plasmid comprising the nucleotide seqguence set

forth in SEQ ID NO: 4.

13. An isolated plasmid comprising the nucleotide seguence set

forth in SEQ ID NO: 13.

14 . The plasmid system of claim 1 wherein at least one of the
universal transfer vectors comprises a terminator/polyA

addition =ite.

15. The plasmid gystem of claim 1 wherein the amplifiable

vector comprises a DHFR gene.

16. A plasmid system comprising:
(a) a first universal transfer vector comprising the

nuclectide sequence set forth in SEQ ID NO: 2;



(-b) a second universal transfer vector conprising the nucleotide sequence
set forth in SEQID NO 1; and (c) an anplifiable vector conprising the
nucl eoti de sequence set forth in SEQID NGO 3. 17. The plasm d system of
claiml1l wherein one or nore of said plasm ds conprises a pol ynucl eoti de
encodi ng an i mmunogl obulin [|light chain or an inmunogl obulin heavy chain.
18. A plasm d system according to clalm 1 wherein the first or second

uni versal transfer vector conprises a first set of one nore expressi on

or
cassettestftgaégE%%E Hnlvek%alttran§fer vect or coggrlsgg*a second set of

niver rans ectoy Compr I . .
one or nore expression cassettes an%rf%e aonIFPa % % f%r conpri ses sai d

first setnudmbtideondgsetcofsegxfineshi 0N IFB IOt Nes; 1whetdi n the first set of
one or no expressi.on cassettes conprjses a. pol ynucl eoti de encodi ng an
anti-1LS Fﬁhﬁﬁgaﬁﬁﬁagfﬂb %éﬁvtgﬁaFﬁggﬁﬁﬁ%@bﬁ&etHﬁgggﬁb $SEAUGFBne or nore
expressi ofe€ dsselt €5 sEEMY igas 3@ pol ynucl eoti de encodi ng an anti-1L5

i mmunogl obulin [|ight chain gene. 19. An isolated plasm d conprising a
plasmid map as set forth in a figure selected fromthe group consisting of

FIGS. 1-16;. #Q 8&%@@'@%&@@'&5@&&&@%&@@& bhE oPUfdRPLirdga S€quence
selected fromSEQ ID NGs: 6-9. 21. The plasm d systemof claim1l wherein the

first uni®erdHlds CPHRASEERS Ao AOBYTILE LN FNFOASRY 17 aHYRBONeBEbI or t he

anpl i fi abif'gfﬁ/t_evéh%ncem& SRR AJIRbEL X AlAGRMRL 1 £€gi on. 22. The plasmd
system of claim 21 wherein the anplifiable “vector conprises a

pol ynucl eoti de encoding (a) an anti-IGFRL 52 anti body heavy chain or an

anti - | Lloléﬂuﬂtﬂ%%%mqgagyéégkﬂééfogﬁgng to claim 1 wherein the first or

second universal transfer vector comprises a first set of one
or more expression cassetites, the other universal tranéfer
vector comprises a second set of one or more expression
casgettes and the amplifiable vector comprises said first set
and second set of expression cassettes; wherein

the first set of one or more expression cassettes comprises a
polynucleotide encoding an anti-IL5 immunoglobulin heavy chain
gene and the second set of one or more expression cassettes
compriges a polynucleotide encoding an anti-IL5 immunoglobulin

light chain gene.

19. &An isolated plasmid comprising a plasmid map as set forth

in a figure selected from the group counsisting of FIGS. 1-16.

204 An isolated plasmid comprising the

nucleotide sequence selected from SEQ ID NOs: 6-9.

21. The plasmid system of c¢laim 1 wherein the first universal
transfer vector, second universal transfer vector or the

amplifiable vector comprises a matrix attachment region.

22. The plasmid system of claim 21 wherein the amplifiable

vector comprises a polynucleotide enceding (a} an anti-IGFR1



(b) a polynucl eotide encoding a puronycin resistance marker or a hygronycin
resi stance marker. 23. An isolated plasmd conprising a plasmd map sel ected
fromthe group consisting of FIGS. 13-16. 24. An isolated plasm d conprising
a nucl eoti de sequence selected fromthe group consisting of SEQ I D NGCs:
24-27. 25. A nethod for producing twogor nore polypeptides conprising the
steps of: (a) introducing a set of oné or nore expression cassettes

encodi ng one or nore of said polypeptides, wherein each cassette is

operably assOséd@t @hawiyt Bhai PrMBiehntiNE01@ JidiSbayURLYSy Sdar;angher vector
conprisin%?ﬂ first nultiE[e cloning site which nuFti l e cloning site
conpri ses he? RAYBNCAGOT + R IFIOGLEA 3j Pesompsia pepis ¢ MEKETBRL Hi n

dil'l, AspadfgrokRiin reEa8 e Bk, Sal |, Acc I, Hnc I, Adal, Eco RY,
Eco RI, Pot 1, Eco 01091, Eco 01091, Apa |, Xma I, Bsp EI, Dam Hl, Dsa I,

Eag I, Ecl XI, Not I, Sac Il, Xma IIl, Xba I, Sac |, Mul, Bcl I, Bsr 3,
A ros T el as Bl aslld Chnflsafhl oP ALE.LA g doflamation or in a
reverse orientation; (b ntroducing a set of one or re different

expr essi ofroe ddsetdresipencodi sig ngnefoF 1@ eldflésai d pol ypepti des, wherein
each cassette is operably associated with a pronoter, into a second

uni versal transfer vector conprising a second nultiple cloning site which

mul tipl e 24 omMung ssilta¢ eGoppadisies coherfieihgw npalestibet sequaides: Ess HI I,
IR Y HTRE. NI T INCEY ORI
01091, Apa |, Bsp EI, Dam H, Dsa |, Eag |, Ecl XI, Not I, Sac Il, Xma |||
Xba I, Sa%S. A method for producing two or more polypeptides comprising
the steps of:
(a} introducing a set of one or more expression cassettes
encoding one or more of said polypeptides, wherein each
cassette is operably associated with a promoter, into a first
universal transfer vector comprising a first wmultiple cloning
site which multiple cloning site comprises the following
restriction sites: Bss HII, Pme I, Sna Bl, Hin d4dIII, 2Asp 718,
Kon I, Pae R71, Xho I, 82l I, Acc I, Hinc II, Cla I, Eco RV,
Eco RI, Pst I, Eco 0O105%I, Eco 0105I, Apa I, Xma I, Bsp EI, Bam
Hi, Dsa I, Eag I, Ecl XI, Not I, Sac II, Xma III, Xba I, Sac
I, Mlu I, Bel I, Bsr GI, and Bss HII; wherein said restriction
sites are in said orientation or in a reverse orientation;
{b} introducing a set of one or more different expression
cagsettes encoding one or more of said polypeptides, wherein
each cagsette is operably associated with a promoter, into a
second universal transfer vector comprising a second multiple
¢loning site which multiple cloning site comprises the
following restriction sites:
Bsg HII, Sgr AI, Xma I, Rsr II, Spe I, Sna Bl, Hin d4dIII, Asp
718, Kpn I, Pae R71, Xho I, Sal I, Acc I, Hinc II, Cla I, Eco
RV, Eco RI, Pst I, Eco 01091, Eco 01091, Apa I{ Bsp EI, Bam
H1l, Dga I, Eag I, Ecl XI, Not I, Sac II, Xma IITI, Xba I, Sac



53 I, Nde I, Msc I, Nrul, Pac I, and Bss HI|I; wherein said restriction
sites are in said orientation or in a reverse orientation; (c) introducing
the cassettes and pronoters fromthe transfer vectors in (a) and (b) into
an anplifiable vector conprising a third multiple cloning site which

mul tiple cloning site conprises the followng restriction sites: Sgr Al, Srf
|, Xma I, Spe |, Sac Il, Rsr Il, Pac 33 Nrul, Not |, Nde I, Msc I, Mu I,
Kpn I, Fse 1, Ess HII, Bsr A, Bsp EI, Bcl I, Bbv C1, Pme I, Bss H I, Asc
sai d orifntation or in

|, and Xba I; rejn sai restrjction_sites |

a rever seil'ozﬁ?%{\f'aﬂsgn? ' aﬂl&u(g) ]%anci r ddﬁlélanléﬁ h}gflgrrﬁ"gieﬁe%\%l P Vect or,

conpri Si ngesardct cassetessare o wmidoskiestitimder dandi téosmssd avorable to
expression_of the, pol ypeptides. 26. The nmethod of claim25 wherein the first

uni ver sal “*tFaR&% & vect or, the second universal transfer vector or the

anpl i fi abl{e) vest e cAAPr tEeScas BitdsX aglit pEbIGIErd €GoRNthe Tt raklyF et hod of
claim 26 wherein the anplifiable vector conprises a polynucleotide encoding
(a) an anVPSFeERIMNG) belY (RealRFTRE ATBhEF M AE FSSEEK af 8BPXH 3% 2pr onot er

or an ant khit&l@BnH1R0dYheayYs chaishi capehably Asseeliakedimith a pronoter;
and (b) a pol ynucl eotide_encodi ng a puromnycin resistance marker, operably
associ at eBOWPF S gHenbretoOvHRd K ey groAyei Al FR%T st ance marker operably

associ at edgwi 4H, arPHOMRLE 1, 285 The gat hed @iy ol @i Ba26rwherein hie
anplifiabl@ vector, followi ng step (c), is characterized by a plasnid map
selected I, Nde I, Msc I, Mlu I, Xpn I, Fse 1, Bss HII, Bsr GI, Bsp EI,
Becl I, Bbv Cl, Pme I, Bgs HII, Asc I, and ¥Xba I; wherein said
restriction sites are in said orientation or in a reverse
orientation; and
(d) introducing the amplifiable vector, comprising said

cassettes, into a host cell under conditions favorable to

expression of the polypeptides.

26. The method of claim 25 wherein the first universal
transfer vector, the second universal transfer vector or the

amplifiable vector comprises a watrix attachment regiom.

27. The method of claim 26 wherein the amplifiable wvector
compriges a polvnucleotide encoding (a) an anti-IGFR1 antibody
heavy chain operably asscciated with a promoter or an anti-
IL10 antibody heavy chain, operably associated with a
promoter; and (b} a polynucleotide encoding a puromycin
resistance marker, operably associated with a promoter, or a
hygromycin resistance marker operably associated with a

promoter.

28. The method of claim 26 wherein the amplifiable vector,
following step (c¢), is characterized by a plasmid map selected

from the group consisting of figures 13-16.



fromthe group consisting of figures 13-16. 54 29. The nethod of claim 27
wherein the anplifiable vector conprises a polynucleotide encoding (a) an
anti-1GFRL anti body heavy chain operably associated with a pronoter; and
(b) a polynucl eotide encoding a puromycin resistance marker, operably
associated wth a pronoter, or a hygromycin resistance marker operably
~associated with a pronoter. 30. The ngthod of claim25 further conprising
purifying one or nore of the polypeptides. 31. The nethod of claim25
wherein one set of expression cassettes conprises a pol ynucl eotide encodi ng
an anti- |25 Thammeagbdbof i dldieaey ehetsimnthet BepDi hiblsetve@koeXpr essi on

cassettes _conpri ses a pol ynucl eqtide encoding an antj-1L5 i nogl obul i n

li ght chafA'® .eSAanB?ﬁXS‘HYCf tﬁ%SdEE?%%l% & tPglﬁ*—t‘Fa‘%qFﬁleB‘ﬁﬂ%%brisi ng
the stepsh@dvy (@kikNbpOEMISI NG s2BCELPESSSH I 2CREERGEE: COMY I(8) NG A

pol ynucl eotj de encodi.ng a pol ypeptide conprising an amno acid sequence

sel ect ed ??%%HP§EQPFEﬂﬁk%ﬁc%§§¥§né PYTORHEbiGT 4 F FCHIYATFS eot i de i s

operabl y &ss00i13t ads¥bide& RHRMDLehrobt ) BXRI BpSiQR Gassette conprising a
pol ynucl eoti de encoding a pol ypeptide conprising an am no acid sequence

sel ected ??%ﬁﬁtaSEe?WE¥$EE:OPﬁ§a§EH apsoqiidast wishi @ potyansel-eotide is
operably associated with a pronoter, into a first universal transfer

vector conprising a first nultiple cloning site which nultiple cloning site
conpr i ses3q hé&tfeolmedpAgeF eshariinc Epofustihas coBprisHy PR vingSaae Biy Hin

diil, Asgn , I 71, Xnho I, Sal I, Accl, Hncll, Cal, Eco RV
Eco R, PsctyElB ,Of}éfzege potiifertites”

31. The method of claim 25 wherein one set of expression
cassettes comprises a polynucleotide encoding an anti-IL5
immunoglobulin heavy chain and the other set of expression
cagsettes cbmprises a polynucleotide encoding an anti-IL5S

imminoglobulin light chain.

32. A method for producing an anti-iGFR1 antibody comprising
the steps of:

{a) introducing an expression cassette comprising a
polynucleotide encoding a polypeptide comprising an amino acid
sequence selected from SEQ ID NOs: 18 and 22, wherein said
polynucleotide ig operably associated with a promoter, or an
expression cassette comprising a polynucleotide encoding a
polypeptide comprising an amino acild segquence selected from
SEQ ID NOs: 16 and 20, wherein said polynucleotide is operably
asscclated with a promoter, into a first universal transferxr
vector comprising a first multiple cloning site which multiple
cloning site comprises the following restriction sites: Bss
HIT, Pme I, Sna Bl, Hin dIIX, Asp 718, Kpn I, Pae R71, Xho I,
Sal I, Acc I, Hinec II, Cla I, Eco RV, Eco RI, Pst I, Eco
01091, Eco 0109I, Apa I, Xma I, Bsp EI, Bam Hi, Dsa I, Eag I,
Ecl XI, Not I, Sac II, ¥Xma III, ¥ba I, Sac I, Miu I, Bcl I,



01091, Eco 01091, Apa |, Xma |, Bsp EI, BamH, Dsa |, Eag |, Ecl X,

', Sac Il, Xma Ill, Xba |, Sac I, Mul, Bcl I, 55 Bsr @, and Bss H T;

Not

wherein said restriction sites are in said orientation or in a reverse

on; (b) introducing the other expression cassette, not introduced
into said first vector, into a second universal transfer vector conprising
mul tiple cloning site whichgsmultiple cloning site conprises the

orientati

a second

following restriction sites: Bss HT, Sgr Al, Xma |, Rsr IT, Spe I,

Hndll,

I, Ecl Xl

in a revepse 1nQ&b§Héﬁ§ Uke CEheknt

vectors |

Sna B1,

Asp 718, Kpn I, Pae R71, Xho I, Sal I, Acc |, Hnc IT, Cdal, Eco
RV, Eco Risr Bst hkndbBess GhG91unEeei 0103k rheariecBsp HeeBam Hl, Dsa |, Eag
Not I, Sac IT, Xma IIl, Xba |, Sac |, Nde I, Msc I, Nru I, Pac
|, and Bssa g ?“W%E?*e:icﬁl S&i dN ReBEYFEYS GRiSPER8IGe in said orientation or

1'8)91 thescassetigs ihrpaatds transfer
n(a) and (b) into an anplifiable vector conprising a third

mul tiple ioreAd B1EE WecERTmulinipl ﬂﬂc@ﬁfﬁngnSV@@S@Oﬁpﬁn§§§rt he foll ow ng

restrict '%t%'rt ggmp% ’\qﬂu’a § cbndmélgl@%ébnlﬁﬁ BSI“JE%C I T, Pac I,

, Kpn | Bsp El,

Nru |,
Bel I,

Bbv C1, vaé-tlipllsslwiﬁlg Astel comapdisédra the \ﬁpélewmganec‘atrﬁes@mcti on sites

Not I, Nde I,
are in s
t he anpli

Qrientation or in a reverse orientation; and (d) introducing

Y abl'e vector, conprising said cassettes, into a host cell

condi ti orgs< auar, abge AD, XgepilesBEpNI Df dplee IpobypePpti deisy AIII, Asp

718, Kpn I, Pae R71, Xho I, Sal I, Acc I, Hinc II, Cla I, Eco
RV, Bco RI, Pst I, Eco O109I, Eco Ol109I, Apa I, Bsp EI, Bam
Hl, Dsa I, Eag I, Ecl XI, Not I, Sac II, Xma III, Xba I, Sac
I, Nde I, Msc I, Nru I, Pac I, and Bss HII; wherein said
restriction sites are in said orientation or in a reverse
crientaticon;

(c) introducing the cassettes from the transfer wvectors in (a)
and (b) into an amplifiable vector comprising a third multiple
cloning gite which multiple cloning site comprises the
following restriction sitesg:

Sgr AI, Srf I, Xma I, Spe I, Sac II, Rsr II, Pac I, Nru I, Not
I, Nde I, Mesc I, Mlu I, Kpn I, Fse 1, Bss HII, Bsr GI, Bsp EI,
Bel I, Bbv CL, Pme I, Bss HII, Asc I, and Xba I; wherein said
restriction sites are in said orientatiom or in a reverse
orientation; and

(d) introducing the amplifiable vector, comprising said
cassettes, into a host cell under conditions favorable to

expression of the polypeptides.

33. The method of ¢laim 32 further comprising purifying one or

more of the polypeptides.

34. The method of claim 32 wherein the polynucleotide encoding

a polypeptide comprising an amino acid sequence selected from

under



33. The nethod of claim 32 further conprising purifying one or nore of the
pol ypepti des. 34. The nethod of claim 32 wherein the pol ynucl eoti de encodi ng
a pol ypeptide conprising an am no acid sequence selected from56 SEQ ID

NGs: 18 and 22 conprises a nucl eotide sequence selected from SEQ ID Nos: 17
and 21. 35. The nethod of claim 32 wherein the polynucl eotide encoding a

pol ypeptide conprising an am no acid sequence selected from SEQ ID NOs: 16
and 20 conprises a nucl eotide sequence selected from SEQ ID Nos: 15 and 19.
36. The neEhawb ofoscl aBne3? Mherepbribte promiicetids eedusrmde seykotegal ovirus

(hCW) pr pnot : kit conprising the plasmd systemof claim1l and one
or nore g%%%?&nig) g@?ec#‘é &Jn'(i) sterile, distilled water; (ii) calcium

phosphat e transfornmati on reagents CaCl2 and 2X HEPES buffered saline; (iii)
DEAE- dextran transformation r,eagents ch] oroqui ne in _ Phosphate huffered

sal i ne ant phd¥pASEEoBuPF -t 3R HBST e \HBDBPARFERbE RS Gnceditdided
|i posoness fanypEaA8Eor &R+ N rePBREERM o B &Rl Iseqhithde DU NG Yook nodified

Eagle's m nimal essential nmedium (DVEM,; (vii)Fetal calf serum (viii)

luria brot#R mddiles :ahfl F1%)2HAEPTERSE rAcHOIPSiee se@grsT ehechrésni d

system 38 %@ goRYE! ept idey REI_Mer conprising a nucl eoti de sequence
selected from SEQ I D Nos: 10, 11 and 12.

36. The methed of claim 32 wherein the promoter is a human

cytomegalovirus {(hCMV) promoter.

37. A kit comprising the plasmid system of c¢laim 1 and one or
more components selected from
(i) sterile, distilled water;
(ii) calcium phogphate transformation reagents CaCl, and 2X
HEPES huffered saline;
(iid) DEAE-dextran transformation reagents chioroquine in
Phosphate buffered saline and phosphate buffered saline;
(iv) DOTAP/cholesterol extruded lipogomes;
(v) Transformation competent E.coli;
(vi} Dulbecco/Vogt modified Eagle’s minimal essential medium
(DMEM) ;
(vii} Fetal calf serum;
{(viii) luria broth media; and

{ix) paper instructions for usage of the plasmid system.

38. An oligonucleotide primer comprising a nucleotide sequence

selected from SEQ ID NOs: 1¢, 11 and 12.
39. The kit of claim 37 comprising all of said components.

40. The plasmid system according to claim 1 wherein the first

or second univergal transfer vector comprises a first set of



39. The kit of claim37 conprising all of said conmponents. 40. The plasmd
system according to claiml wherein the first or second universal transfer
vector conprises a first set of 57 one or nore expression cassettes, the
ot her universal transfer vector conprises a second set of one or nore
expression cassettes and the anplifiable vector conprises said first set
and second set of expression cassetted; wherein the first set of one or
nore expression cassettes conprise a polynucl eotide encoding an anti-I| G-R1l

i munogl o [ y in and the . second set,of one or re_expression
cassettesg%%ﬁ%??gg%aeﬁ %‘%%ﬁ% €6tT %a%ﬁbogfnﬁ %ﬁraﬁ?$f:%ﬁggtfﬁﬂ%ﬁ%blobulin
i ght chegetodbonphespd ashatosystem @t cofediorgmboe CépBskivherein the first

or second univ%rsal aﬁsfer Y ctﬁi%qg% rises a first sef of one or nore
fve

r A ) |
expr essi off TassEtt 85%1 tie BEH O% FERBF 7SS Vb 1EBhpTTses a

second sein®dfs2RdOEeODEL LAHRSSbANCLBERRILeSwhARdelhec ikt afdie vect or
conprises said first set and second set of expression cassettes; wherein
the firsto5éiie §F BRES GF¥RItIS 1€RpFRSIF TIF T ASBRELBE 2 PS4t Hii st r oni ¢

gene expr&ssdimgCanseht £ Wrah i6ASSE 1 LAMPHESSS anadPlataucheot i de encodi ng
an anti-IGFRi i mmunogl obulin light <chain and an"1L-2 receptor a subunit

pol ypept i BREHURFEFNCSaPRE PolMPhEc PFERY T HELTarasPRRked YRt SEnkernal ri bosome
entry segBAsR1ebRESR @r%&irh% aacond: seirraf 1RRELOL) SR E L£XRERSSI ON

cassettes conprises a polynucleotide encoding an anti-|IG-RL ~i nmunogl obul i n
heavy chaf#®¥hd a pol ynucl eotide encoding a HYG B pol ypeptide. 42. The
pl asm d system according to claim1l wherein the first :

41. The plasmid system according to claim 1 wherein the first
or second universal transfer vector comprises a first set of
cne or more expression cassettes, the other universal transfer
vector comprises a second set of one or more expression
cassettes and the amplifiable vector compriges said first set
and second set of expression cassettes; wherein the first set
of one or more expression cassettes comprises a bicistronic
gene expresgion cassette which cassette comprises a
polynucleotide encoding an anti-IGFR1 immunoglobulin light
chain and an IL-2 receptor 4 subunit polypeptide wherein said
polynucleotides are linked by an intermal ribkosome entry
sequence (IRES) and the second set of one or more expression
cassettes comprises a polynucleotide encoding an anti-IGFR1
immunoglobulin heavy chain and a polynucleotide encoding a

HYG-B polypeptide.

42. The plasmid system according to claim 1 wherein the first
or seccnd universal transfer vector comprises a first set of
one Or more expression cassettes, the other universal transfer
vector comprises a second set of one or more expression '
cassettes and the amplifiable vector comprises said first set
and second set of expression cassettes; wherein the first set

of one or more expression cassettes comprises a polynucleotide



or. second universal transfer vector conprises a first set of one or nore
expressi on cassettes, the other universal transfer vector conprises a
second set of one or nore expression cassettes and the anplifiable vector
conprises said first set and second set of expression cassettes; wherein
the first set of one or nore expression cassettes conprises a

pol ynucl eotide 58 encoding an anti-| 1580 i mmunogl obulin heavy chain and the
second set of one or nore expression cassettes conprises a polynucleotide
encodi ng an_ an J-1L10_i nmunogl obulin |i chain and a pol ynucl eoti de
encodi ng & 189, 3y pRbi 7 He* % l@@““?ﬂ%?éh%ﬁﬂnqﬁagysFE%%%Fﬁﬁﬁé#ﬁ]1 wher ei n

said fi rStsecu:riid\/@;é&abftcﬁz@élS:fxel?uo\t%Céﬁﬁr@é?ﬁ'ﬁpﬁi 2% sarPes yeuigeekisde encoding a
polypeptlde conprising the am no acid sequence set forth in, SEQ ID NO 20.

44." The plRRINTHLFOreHF ofnAH I FRwARE b1 1l iigmpppgtobint ireldaht transfer
vector CcoOmgidisesind RObY AQlJ-d8=CBOM %.Hﬂ@Lﬁp§$¢ tQ@EPri sing the
am no acid sequence set forth in SEQID NO 22. 45 e plasmd system of

claim1 wherein said second universal transfer vector conprises a

pol ynucl eofd de 19ac88L 801 4 2 RAIAPBRL L 81 E OMRIeLNE Lhes g acid sequence

set forth in SEQ The plasm systen1o aim 1 wherein said
second urivigiersklt Eansser wWector cgm911$%$Eapp@Vynqt¢@Unkd@nend®dgng a

pol ypept i d; OB y%aag é@@pﬁa@l@g g da&freouea% 5% %g%}lég pﬁe!tn fc,%Eg? tp N 22

47. The pla stem o alm’1 erern sal VEctor conpri ses
a pol ynucl s iIdeNencadi ng a pol ypepti de

44 . The plasmid system cof claim 1 wherein said first universal
transfer vector comprises a polynucleotide encoding a
polypeptide comprising the amino acid segquence set forth in

SEQ ID NO: 22.

45. The plasmid system of claim 1 wherein said second
universal transfer vector comprises a polynucleotide encoding
a polypeptide comprising the amino acid sequence set forth in

SEQ ID NO: 20.

46. The plasmid system of claim 1 wherein said second
universal transfer vector comprises a polynuclectide encoding
a polypeptide comprising the amino acid sequence set forth in

SEQ ID NO: 22.

47. The plasmid system of claim 1 wherein said amplifiable
vector comprises a polynucleotide encoding a polypeptide

comprising the amino acid sequence set forth in SEQ ID NO: 20.

48. The plasmid system of claim 1 wherein said amplifiable
vector comprises a polynucleotide encoding a polypeptide

compriging the amino acid sequence set forth in SEQ ID NO: 22.



conprising the am no acid sequence set forth in SEQID NGO 20. 48. The
plasm d systemof claim1l wherein said anplifiable vector conprises a

pol ynucl eoti de encodi ng a pol ypeptide conprising the am no acid sequence
set forth in SEQID NO 22. 59 49. Thgﬁplasnid system of claim1l wherein
said first universal transfer vector conprises a matrix attachnment region
SO0. The plasm d system of claim49 wherein said matrix: attachnment region
conprises the nucl eoti de sequence set forth in SEQID NGO 23 51. The
plasm d systemof claim1l wherein said second universal transfer vector

conpri ses nﬁé%ix attachment region 52. The plasm d system of claim51
wher ei n sald r PRS0 S¥RARERt O JRdR tompredasseie figelrebritRrssdquence set

forth in tSEQsEBrNR2crdd. cbdprTéwy Bl agei th sbefehe Gljinl Wherein said
anplifiable vector conprises a matrix attachnent region. 54. The plasmd

system of claim53 wherein said matrix attachnment region conprises the

nucl eot i descsequensrasiaia Bostbn 4 3EG! £ NFerd3n 55:a Ha@ IRt hod of claim 25
wherein one set of expression cassettes conprises a polynucl eoti de,

oper abl y FSSGEPRER THRT SOPROHSSe FLe vibiEieobd Bg nerduRnced see rkaadds an

anti -1 GFRiln seanuna@.obyl i n heavy chain and the other set of expression
cassettes conprises a polynucl eotide, operably associated with a pronoter,
whi ch pol ynucl eoti de encodes an anti-IGFRL i munogl obulin |ight chain. 56.

The nethodiof TabapraAR AVBpEEER HNQ18¢h PhaRXRIRSSLLD second

universal transfer vector comprises a matrix attachment

reglion.

52. The plasmid system of claim 51 wherein said matzrix

attachment region comprises the nucleotide sequence ser forth
in SEQ ID NO: 23.

53. The plasmid system of claim 1 wherein said amplifiable

vector comprises a matrix attachment region.

54. The plasmid system of claim §3 wherein said matrix
attachment region comprises the nucleotide sequence set forth

in SEQ ID NO: 23.

5S. The method of claim 25 wherein one set of expression
cagsettes cowprises a polynucleotide, operably associated with
a promoter, which polynuclectide encodes an anti-IGFRL
immunoglobulin heavy chain and the other set of expression
cagsettes compriges a polynucleotide, aperably associated with
a promoter, which polynucleotide encodes an anti-IGFRL

immunoglobulin light c¢hain.

56. The method of claim 235 wherein one set of expression
caszsettes compriges a bicistronic gene, operably asscciated

with a promoter, enceding an anti-IGFR1 immunoglobulin light



cassettes conprlses a b|C|stron|c gene, operably associated wth a
pronmoter, encoding an anti-1G-Rl i nmunogl obulin Iight 40 <chain and an IL-2
receptor a-subunit which are linked by an internal ribosonme entry sequence
(IRES) and the other set of expression cassettes conprises a

pol ynucl eoti-de, operably associated wi®h a pronoter, encoding an anti-|GFRL
i mmunogl obul i n heavy chain and a polynucl eotide, operably associated with a
pronoter, encoding a HYG—B pol ypeptide. 57. The nmethod of claim 25 wherein
one set of .expre ssettes conprises nucl eot i de, operably

associ at e iith aii' f)?o%t rreCEHEB&%gS‘H?Pn&ﬁu gI"E Oalf‘?m]dﬁ@doﬁﬁl?lh heavy

chain andidtkenathetbs@imedfen@xp rséﬁm&n:é:a(&&@bs eSn& Y 388 rlset of
pol ynucl eoti de, operably associated with a pronoter, encoding an anti-IL10

|nnunoglcﬂﬁﬁﬂﬁ?SPF@ﬁtC%ﬁﬁﬁ9¥e§n&°§PEb$%%d%E@%ﬂﬂé@leo%&ﬁ?4ﬂﬂ9¢ra§%bc|ated with a
pronoter, a%@%q_'aﬂgdawfjc\fﬁaB RAbYREPLAHL,qin8: alNenfBIfRk 0 Clai m 32

conprising the steps of a) introducing an expression cassette conprising
a poIynudW@@@P&éOb@%m#eﬂﬁéwya§§ééﬁa§@¢iaMPpﬂYEUPl@mkmdﬁ O@@Géblmg a

pol ypept | e LQIBELS! PekA e 2UBP-2CT dharugnceysely fpggel% gPFQ 1D NO. 22

or an expression cassette Ebnpr|5|ng a pofFynucleoti era [y associ ated
wth a pronDter encoding a polypeptlde conpr|5|ng an am no acid sequence

set forthd F 291(%\? %char_{;ﬂo x]:rﬁer:fetm\l,’\%' versa ?g r?%{gjsrf er..yector
conpr|5|ng a rst e clonin Peh=ful clonlng site
conpri ses mdﬁsetobbommmgyraastalpblgmmsﬁ&aﬂadeBsSpetﬁblywﬁnsdc;aSaa.w{th H n
gLLlhlAsggz%%omE er eégg%ﬁﬁélanxggti ILf%akmmhnogfobdlfﬂ'ﬁéa&% cﬁ%a'l Eco RV,
and the other set of expression cassettes comprises a
polynucleotide, operably asscociated with a promoter, encoding
an anti-IL10 immunoglobulin light chain and a polynucleotide,
operably associated with a promoter, encoding a HYG-B

polypeptide.

58. The method of claim 32 comprising the steps of:

(a) introducing an expression cassette comprising a
polynucleotide, operably associated with a promoter, encoding
a polypeptide comprising the aminoc acid seguence set forth in
SEQ ID NO: 22 or an expression cassette comprising a
pelynucleotide, operably associated with a promoter, encoding
a polypeptide comprising an amino acid sequence set forth in
SEQ ID NQO: 20 into a first universal transfer wvector
comprising a first multiple cloning site which muitiple
cloning site cowmprises the following restriction sites: Bss
HII, Pme I, Sna Bl, Hin 4III, Asp 718, Kpn I, Pae R71, X¥ho I,
Ssal I, Acc I, Hinc II, Cla I, Eco RV, Eco RI, Pst I, Eco
0109I, Eco 0109%I, Apa I, Xma I, Bsp EI, Bam Hl1l, Dsa 1, Eag I,
Ecl XI, Not I, Sac II, Xma III, Xba I, Sac I, Mlu I, Bcl I,
Bsr GI, and Bss HII; wherein said restriction sites are in

said orientation or in a reverse orientation;



01091 Eco 01091 Apa I Xma |, Bsp EI, BamHl, Dsa |, Eag I, Ecl X, Not
I, Sac I, Xma III, Xba I, Sac I, Mul, Bcl I, Bsr G, and Bss H I

wher ei n said restriction sites are in said orientation or in a reverse
orientation; 61 (b) introducing the other expression cassette, not
introduced into said first vector, intd a second universal transfer vector
conprising a second nultiple cloning site which nultiple cloning site
conprises the following restriction sites Bss HI, Sgr Al, Xma |, Rsr 11,
Spe I, Sna H.n dIII Pae R71 Xho |, .Sal I, Acc |, Hinc
P G a0 regaithe LR oclibd ofRda (R adbrtsd0gtor AREPUERE E | Sam
Hl, Dsa | 1ﬁfq3daldE€hr%i vé&ﬁoﬁ,,lﬁaﬁ élseéﬁﬁﬁ|dd1ve¥b@&|trdﬁ@@erl, Nde |, Msc
I, Nru |, Pac and Bss H|; wherein said restriction sites are in said

orientati o‘ﬁe%'?or ﬁogpré%?%ea 5508 Bt orP ] O I PPoftT g cassettes from

the transfeilsiglieotsohing agiteARGupb) sétthart AR by akd A Meetioh conmprising a
third multiple cloning site which nultiple cloning site conprises the
fol |l owi ng P%%%%iction sites: Sgr Al, Srf I, Xma |, Spe |, Sac Il, Rsr II,

Pac |, Nrusds iNat, shr Ne dma MSCRrEr M,u dpe Pﬁp,n sha E§e @m Bas rH hsszr a,
Bsp RI, Bcl I, Bbv Cl, Pme |, Bss &; , and Xba I'; wherein said:

restrictiohlt®i thes arePph BA} -d,Xé’Pl ént%ﬂ oy d’rcq 7 aHF’é‘Q/e?%re Clgr ilenE&Pi on; and
(d) it rod! ngd e, aBpLif] AL OL8SE O B VRIS AasEl hefasserbes, into a

host cell under conditions favorabie to expression of the polypeptides.
Hi, Dsa I, Eag I, Ecl XI, Not I, Sac II, Xma III, Xba I, Sac
I, Nde I, Msc I, Nru I, Pac I, and Bss HII; wherein said
restriction sites are in gaid orientation or im a reverse
orientation;
(c} introducing the cassettes from the transfer vectors in (a)
and (b) into an amplifiable vector comprising a third multiple
cloning site which multiple cloning site comprises the
following restriction sites:
Sgr AI, Sxf I, Xma I, Spe I, Sac II, Rsr II, Pac I, Nru I, Not
I, Nde I, Msc I, Mlu I, Kpn I, Fse 1, Bss HII, Bsr GI, Bsp EI,
Bel I, Bbv C1l, Pme I, Begs HII, Asc I, and Xba I; whereih said
restriction sites are in said orientation or in a reverse
orientation; and
(@) introducing the amplifiable vector, comprising said
cassettes, into a host cell under conditions favorable to

expression of the polypeptides.

5%. The method of claim 58 wherein the polynucleotide
encoding the polypeptide comprising the amino acid sequence
set forth in SEQ ID NO: 22 comprises a nucleotide sequence set

forth in SEQ ID NO: 21.

60. The method of claim 58 wherein the polynucleotide encoding

the polypeptide comprising the amino acid sequence set forth



59. The nethod of claim58 wherein the pol ynucl eotide encoding the

pol ypepti de conprising the am no acid sequence set forth in SEQ ID NO 22

conprises a nucleotide sequence set forth in SEQID NGO 21. 60. The nethod
of claim58 wherein the pol ynucl eotide encoding the pol ypeptide conprising
the am no aci d sequence set forth 62 &n SEQ ID NO 20 conprises a

nucl eoti de sequence set forth in SEQ ID NGO 19. 61. The nethod of claim58
further conprising purifying one or nore of the polypeptides. 62. The

met hod of . cl ai 0 [ the steps. of:. . (a) introduci expression
cassette é%n%#?nsﬁgg a@%ofémﬁ%cﬁ%gt ?ldlél?glo%cetrladﬁ y e%%%%lea?eetdr}%r? & promoter,
encodi ng &EPoly pPEpt tde conprising the am no acid sequence set forth in SEQ
ID NO 16 or an expression cassette conprising a polynucleotide, operably
associated with a pronoter, encoding a polypeptide conprising an am no acid
sequence 6et fTid mekhod SEO ¢12 iINO581Buttiidr adnipkSkitgi yer SBtinr ansfer vector

conprising a first |tiple clonjng site which nmultiple <cloning site
g SRR BT

conpri ses“Y ¥ ol igP ®Sn sites: Bss H I, Pnme |, Sna Bl, Hin
dill, Asp 718, Kpn I, Pae R71, Xho I, Sal I, Acc I, Hnc Il, Cal, Eco RV
Eco RI, Pst I, Eco 01091, Eco 01091, Apa |, Xma |, Bsp EI, Bam Hl, Dsa I,
Eag |, EBF->d0e W6Ehpd @hcciqim R2n cPRPrisdng |thesgseps ®fu |, Bel |, Bsr G,

and Bss Hidj waiceh0isgl sh I SghideeliLANCSLdSS AcontRio3ah G of  entation of in a
reverse orientation; (b) introducing the other expression cassette, not
i nt r oduceRP LYY SoAideT | PRYTARIGE GFEOF R A WiddoRrdPUANY R Balencrdhsger

a polypeptide comprising the amino acid sequence set forth in
SEQ ID NO: 16 or an expression cassette comprising a
polynucleotide, operably associated with a promoter, encoding
a polypeptide comprising an amino acid seguence set forth in
SEQ ID NO: 18 into a first universal tramsfexr vector
comprising a first multiple cloning site which multiple
cloning site comprises the following restriction sites: Bss
HII, Pme I, Sna B1l, Hin dIII, Asp 718, Kpn I, Pae R71, Xho I,
Sal I, Acc I, Hinc II, Cla I, Eco RV, Eco RI, Pat I, Eco
010SI, Eco 0109I, Apa I, Xma I, Bsp EI, Bam H1l, Dsa I, Eag I,
Ecl XI, Not I, Sac II, Xma III, Xba I, Sac I, Miu I, Bel I,
Bsr GI, and Bss HII; wherxein said restriction sites are in
said orientation or in a reverse orientation;

{b) introducing the other expression cassette, not introduced
into said first vector, into a second universal transfer
vector comprisging a second multiple cloning site which
multiple cloning site comprises the following restriction
sites:

Bss HII, Sgr AI, Xma I, Rsr II, Spe I, Sna Bl, Hin d4diIII, Asp
718, XKpn I, Pae R71, Xho I, Sal I, Acc I, Hinc II, Cla I, Eco
RV, Eco RI, Pst I, Eco 01091, Eco 01091, Apz I, Bsp EI, Bam
Hl, Dsa I, Bag I, Ecl XI, Not I, Sac II, Xma III, Xba I, S8ac
I, Nde I, Msc I, Nru I, Pac I, and Bsg HII; wherein said




vector conprising a second nultiple cloning site which nultiple cloning
site conprises the following restriction sites: Bss HI, Sgr Al, Xma I, Rsr
1, Spe |, Sna Bl, Hndlll, Asp 718, Kpn I, Pae R71, Xho I, Sal I, Acc I,
Hncll, dal, Eco RV, Eco R, Pst I, Eco 01091, Eco 01091, Apa I, Bsp E
Bam H, Dsa |, Eag |, Ecl XI, Not I, ®c II, Xma IIl, Xba |, Sac |, Nde I,
Msc I, Nrul, Pac I, and Bss HII; wherein said 63 restriction sites are in
said orientation or in a reverse orientation; (c) introducing the cassettes

f th . . i i | Lfi t
romthe %@@%{@%@vﬁﬁ%{e%l ggeg s gfadoﬁf%n&ﬁl&g%@%ra% bk L e, vector

conprising at oning site mul ti'ple €l oning site
conpri ses artienfatiowi ng restriction sites: Sgr Al, Srf I, Xma |, Spe |, Sac
1, Rsr I Bss

I, P I ru 1, . Not |, .Nde .. Mul, K |, .[Fse
i, Ber ) Bap e g e apen S e Bl ottt yEBlors (PSL |
wherei n sand (bestintictamrmpilt salsie vertsai doopteitat koRhordimela ideer se

orientation; and i nt.r oducl t he anplifiaple vector, conprisin id
cassettequPﬁ%Bgaé%l%nwgﬁg mﬂhggblﬁxﬁ%ﬁgngnél %ﬁﬁpgﬁFgeFoth%Epress?oﬁagf t he

pol ypept i desdlohdng Thasvraidiadnofitdti m 62 wherein the pol ynucl eoti de
encodi ng %he Roly g$tide conprising the am no acid seguence set forth in
SEQ | D NO°9%%6 Eon%f' ses “gndcl B i be “¢€quénctsel! - £8ft A i i EEQ M9*™NO 15.
64. The nmathedeof, aiti m, 621 wher eigh tihe rRel YNugs£aidide serced] Ngsp tEE
pol ypeptide _conprising the am no acid sequence set forth _ _
Bel I, Bbv CI, Pme I, Bss HII, Agsc I, and Xba I; wherein said
restriction sites are in said orientaticn or in a reverse
orientation; and
{d} introducing the amplifiable vector, coumprising said
cassettes, into a host cell under conditions favorable to

'expreséion of the polypeptides.

63. The method of claim 62 wherein the polynuclectide
encoding the polypeptide comprising the amino acid seguence
set forth in SEQ ID NO: 16 comprises a nucleotide segquence set

forth in SEQ ID NO: 15.

64 . The method of claim 62 wherein the polynucleotide encoding
the polypeptide comprising the amino acid sequence set forth
in SEQ ID NO: 18 compriges a nucleotide sequence set forth in

SEQ ID NC: 17.

65. The method of claim 62 further comprising purifying one

or more of the polypeptides.

66. The plasmid system of claim 1 wherein each of said vectors

is in a separate container.

67. The plasmid system of claim 2 wherein each of said vectors

is in a separate container.



in SEQ 1D NO 18 conprises a nucl eotide sequence set forth in SEQ ID NO
17. 65. The nethod of claim 62 further conprising purifying one or nore of
t he pol ypeptides. 66. The plasnm d systemof claim1l wherein each of said
vectors is in a separate container. 67. The plasm d systemof claim2
wherein each of said vectors is in a §%parate container. 64 68. The
plasm d systemof claim3 wherein each of said vectors is in a separate
container. 69. The plasm d system of claim 16 wherein each of said vectors
is in a separate container.

68. The plasmid system of claim 3 wherein each of said vectors

is in a separate container.

69. The plasmid system of claim 16 wherein each of gaid

vectors is in a geparate container.



