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pronoter, bacterial signal sequence, and stop codon
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reconstructed. A mamualian pronoter, e.g., CW
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chai@Rgld Gidldotitd 8RB RIcHmMBELEOM) AREIRBSEN & aﬂse%%ﬁééléo&ﬁﬁh{éva £kt
. second intron is included between and the
introp; spig dirst @gprbwnmﬁsnlssaﬂ pcthded pipmotenind adegaahdgmal saledcesuee'_@mly
ol 80, FRIBEL 00,8 8408 4GRS ML Pt PB4

that ﬁﬂiﬂa&ﬁiaﬂ ﬂemSteﬂm& @1@@11 SGAEH dicteRprebsioR Mikeddivh htdQhe ;ﬁ:ﬁpldsmc
l'ight chain, In a second aspect, there is provided a

spacg efcspig Fakr dommagngs Ffé%kqa@hchém oasagfbllg}ibfé!am.uu@ba@@ﬁﬁmléanﬁ@alﬁ
mar i Sinl @AY a%{apy s A ol At i 3Pty chain or

domai'n e In
said Gghtrpinminsin A giam(ra)ianacelhaad @i) ivaén idivedter eadodesspidihead; iclai, a Gecond
. b). | ian pronoter and/ or enhancer sequence; . and
mt“’% z%m%d%m Heetl ngt%lﬁél@g%wslaa Phrgiddisve o Srpispes el second
introR aanebdamg b aah b4Bn, SAGMBNRGE mar QAR p?énﬂcgcr i cSpl:raﬁveﬁSﬁléI@aie@ Qrith
si gnal Sequence conprising a first intron, sai I rst
said nustepide seqrpe |em0dlgg wldiaaaneuhma lor prddigbt chrinand a bact eri al
glelgggtlsncgréc? ag’ﬁ P ere 1s rﬁ‘g td oalvvggt?g t%g%?ogg%sﬁ(t)rg? a pghg)gj%de comprising a

solubealoypiaph mdﬁmaﬁa.iﬁl’elli dndtthessolutlliagitialol e pplypEPAteh MBSl said
bacterial signal sequence direct expression and

VeCloLCOUPESINE i nto t he peripl asnic space of said soluble
donaln of _said pol ypeptide in a bacterial cell and
sdrl? brptsrisherigmoldERlkBt®  and sai d manmal i an si gna
sequence direct expression and secretion of said
pol ypeptide in a mammalian cell; and (ii) a second
intron located in the region of the pol ypepti de where
term nation of the solublebfdomain is desired, said
second intron conprising a stop codon,




wherein said manmal i an pronoter is operatively
associated with said nucl eoti de sequence encoding
sai d pol ypeptide. In another enbodi nment, the invention
provi des the vector described above wherein the
bacterial pronoter conprises a | acPO sequence. In a
spdbi # memawlrsdireragier and/heenhangensequsnce; prdovi des such a
vector wherein the bacterial signal sequence is a pelB
si dPah nepdsgtiénrsguentaenaaiiitgseid polypeptidé;isaid enddatidereqbgncd he
i nvent i on. PFOVIdES the vector descri bed above wherein
t he |IHHF'CﬁaIn sequence is genetically nodified to
conprls seque ce encading an epitope tag or affinity
| abel . SRR R PR TRTPisiRg 2 iRy wfpR.gpd first
prOV|des the vector described above wherein the
epi tope tag IfPnEYPHsiyg ahacteripd pomogar advabacisfialisigaal Feuence

- chain. In an af finity t
t he vector |§L%%hwgﬂﬁ g¥%g|neafelé&ge?ﬁmnéﬂFé?%ﬁgan%FOf
the Fd chai gaid p8Oeplidd, sucanat é&ﬂfbaﬁﬂéﬁ&l ipfdnfote ROl B Asignal
the vector conprises sequences encoding both a heavy
chain and a PFfdjpice €hgt prpresgiemangiperetivnyntp FH?IPQ@PHES@HC space of
manmmal i an an n
sequences. | galggoglﬁ}ﬁ e’!}(:'%léame(gc}JrS Hg&g’él% ge f a%fal 4 Cel and S%}d
chain or | i ghtamn@ligi promsteBand halﬁﬁfahﬁmahﬁﬁe\l’%am@heﬂcdmrect
l'ight chain. In yet another specific enbodinment, the
heavy chain &FPIesighandeeripnsd s prlgeptdedn pmgmmalipn cell; and
humani z he 016]
In a thﬁgd aggﬁgﬁ$ﬁ& e@%u%ggg%oggﬁggt %g@?a &gel
conpri si ng t kemipaiganef thegeluble demiip ésglesized ovpid, seqond éntron

speci fic enbggl, , the.hacterial cell is an E coli
cell. [0017] I&HE gjr?hoaspect there is provided a

wherdR ¥R Irﬂaaalaﬁe{ bromGiTPis bﬁérmemeo&%a ith $68 64 efaﬁ@e seg&ma/ee
In a specific enbodi nent, the mama |an ce
encofiggrtrid ealyneptidene cel |, preferably, a nyeloma cell, a
CHO cell, IdEK cell, a NSO cell, a NSI cell, a BHK
cell, a h%ﬂﬁleérﬁbomﬁlegtgﬁe ﬁl%r{tlo vi s%ﬂ:[egve& i de crib® bove wherein
fifth aspect, there 1§ provi a ce expresses
the @CM\I)}’OM‘&'I @grisks GO0 semertcb.eln ¥ epeidic eaﬁaodiefehtndxd invention

bov onpr s a.light chain nu eot
prov R b el WG Tt et e Pl Slistioacs, & other
speciib |eﬁnBocﬁﬁ‘1€Ht &5 BFerioh pfdes ﬂl@'v@cté&rﬂés&i‘%mﬁlﬂo%@ %h&gﬁ the light chain
vector as defined above which conprises a heavy chaln
Sequmelseemqtlwélys@qweﬁ BecompO@T8]uchas careding er epifopetag praffinity label. In

Odl the inventio ovi des e
R s R R N e
an HEV &ight e d- téﬁr@ﬁtoﬂﬁbﬁﬂd&halhfln%ﬂfeher speci fic enbodi ment
of this aspect of the invention, the heavy chain and
light chains are expressed in the sane cell from
di fferent vectors, at |east one (and preferably both)
of which is the vector described above. [0019] In
anot her embodi ment, the iMdention provides a vector
for expression of IgGin mammalian cells and Fab
fragnents in E, coli conprising a nucl eotide sequence
encoding a Fd (VH CHI) segnent of an 1gG heavy chain
or light chain operatively linked to (preferably fused
to) sequences encoding a filanentous phage gene Vil|

or gene |1l protein coding region such that, when the
vector is expressed in a bacterial cell, an Fd gene
VIII or Fd gene IIl fusion is produced. |In another

enbodi nent, the vector contains the nucleotide
sequence encodi ng the conpl enentary heavy chai n gene
or light chain gene, which is not operatively |inked
to phage sequences.




[0020] In a seventh aspect, there is provided a nethod
for identifying Mabs for use as therapeutic agents
conprising: (a) providing a control bacterial cel
conprising a vector as defined above encoding a
control heavy chain and a vector as defined above

erftfddi@hi e A6 BieloOthe Ldc@Nik a f@ididiné 0 2 GRALRGLhNEF 1R Fd
bwgrary of test bacterial cells wth an antigen,
rein each test bacterial cell expresses a vector as

[@af]i ned aleuwher amiﬁmleirrmgdiﬁxeﬁt,emvehaa:\zmp[&Mia@eﬁés aacodegt or

088 6l 3 aRENE AL bRl O bl Bl esra,
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c&ﬁlf ik Elblﬁlyierﬁfhedi}? Eﬁamt(ﬁlﬁ it @haﬁ?any@ﬁih&}éer Qﬂecﬁ(f: %Iﬁﬁ)ﬁlnﬁ:ﬁtl the @nd
relative i ndi affini
n&8) ChafRt el Senfope S b P 8 i P et fight Sy |
S@lu@bpthat if the binding 7 affinity of the periplasmc
[(EM racts Bf ﬁ'ﬂ?@ as%&:%tthe?ceis r d %%5 rl@lnéeh g:gﬂ%ﬁsﬁlggﬁeeéeh%f as described

thanthe binding affinit gerl c extra
tl'haeSpE%ﬁ‘fteF“BPd“B%{’étﬂ@er?&qﬂakcé I is a‘aﬁ(fo #fld antigen, then a
[d0atit eri al Incaetbllu'thaa)s]&bte&ﬁﬂeﬁg p%fb.»biedi $ madBR il ceﬂ%orﬂ{msmg the vector described

fi fi
T AT Y
CHEell, Elﬂéwﬁtaé‘ﬁ@ clf. 2 N%Uﬁ)ﬁ“@)ﬂdﬂ‘é@ﬂ; arﬁj)ﬁ qlLa 29{3&¢¢ﬁmr p A3 @Bl |

the vect Waﬂﬂﬁ&b@gﬁéﬂeﬁ S04 Q@elit\ﬁ%h exﬁr‘é‘és!es aqreavsytcﬁﬁn Ql‘ﬁl)compnses the
éﬁ%a &;ﬁn% e rrarrmal hgn cell wth said antigen;
{ PREST # Tﬁ@agfwlﬁ?ftdg Seqy§NCce-he

geneticall L&l Lgg sed in
cel | relatmy %/vtg!%?mlb gﬁgngeua ‘f%m ?ress‘és aqlgﬁPChalggwf qogyprises the

vetgy@s dpfped ajove mvhish C@mght:srﬁ heeyyechipin nuqlmdfeseq@nrpx ovi ded a
net hod for identjfy a Mab for use as a therapeutic

[004§e it ﬂne@ﬁﬁmcgiic ﬁ@bod(r%ﬂ}lt e avmprhxg’madeé afqll cempsis®g 8 ng

ha ncodi n ene III or
ve Rl M‘?h‘g“ %‘Efﬁsées%f’%% ("F’B‘ﬁ"ma?&cw sHficin 28ise (b)
spél:ﬁfﬁ:t embbchm@t af tml‘é akpedt 00 the avptiog) Ghe Hehx@'roﬂé’uy andS%htCEh&h@d’r@EﬂJressed in the
f | ura e ucit.n
sar%g cg%l éfllogl rﬁl(l:r}‘%r At J%ctors a} y Whn@fﬁeragl é tﬁéﬁl eru‘c i Fhe gﬁ:tqr ﬁcascnbed above.
[O4I9H CHI ) In agélwe embbdimérusthg ripvenivinciprovidey @ been fooeiptasdeh of IgG in
mirSthaAibd Yfls ztn@ Fﬁ‘tlf@ag‘ﬁﬁﬁ}g fn@,‘ ccfmc% ?nsmgVX' ntuaed'i‘i@e @gﬁeh&eeﬂ odglg)a Fd (VH CH1)

nmeasurin bi'ndi n fini
* st (B e BT 08 oREh BB GRFriONiTipd ) eapeoss cncoing
a flanntood phpg'e@l& VAl @r gené T Rdtéih Glihg r&ibmRudhfiat, whén thé'@ector is expressed in a
bap[lﬁﬁg Fglg tatngIi Ot Vltllﬁgr I h%ag: glgtfuas hla%Prpgluce %%a nothena EI%I]%;(%}II?GD‘Z the vector
CO&H&@'@E H}?EO@& |S%11u@m@ ¢ngeding thepemplamernsdry he@)opqhels sem gr light ¢ifain gene, which
1% SckhtivekSlin@ed (b Qileh&si S 1dentified. InaspeC|f|c
s 1 L he et hod fur th
[()Og@JO npri se L a sgyepr r 5RECly bhe{edi pI‘O‘fl(ing agte@ﬁ% ob\denu(yb()g Mabs for use as therapeutic
ag@lispcmsmm (d) prosiding Au@itrobaciesd] kellt dRpisiptaaectora®idih@hbove encoding a

coﬁﬁopﬁ&w%ﬂ an tal ve&ﬁj %]d‘% edz,atbgpe eglgc)dinggl%gnarglqu}tac?jgl g’% cortllactmg a library of |

test brgtepigl geflsijtherng 4nﬁ$epywhe@¢m gaeh teghretetial a¢l) Wrmdﬂ i V@@r pg @fined above
endd¥ipE £ &8 eehviy Bhdli\@ am@dmaé bdeMble én%bcﬁﬁg ¥ sl @in genetically modified

rel IV%E ﬁhe%g%gu;eavyf 1P gn lﬁb G o,ln(%)régelaﬂmgg‘l}f)gxg? Rg ty o? periplasmic extracts

of Tteshell @i pgjd antigénurelativietioythe bindiag 4fBuiiyall paiplabmsic eXtadts of the conirol bacterial

cdpﬁﬁﬁ@%%hﬂgmﬁﬂg pol ypepti des and (b), conprising the
vector as defined above. [0023] In a tenth aspect,
there is provided a conp03|t|6n conprising a plurality
of bacterial cells "conprising: (a) the vector as
defined above and (b) filanentous phage . In specific
enbodi nents, the bacterial cells are E. coli cells,
and the filanentous phage is an fd phage. [0024] In
anot her enbodi nent, the invention further enconpasses
production of cocktails of Mabs which are particularly
useful for rapid devel opnent of passive therapeutics




WD 2004/ 063343 PCT/ US2004/ 000462 of Fab expressing E

coli and phage from native and i mmuni zed hunman

subjects in order to isolate clinically rel evant

Mabs. [00251 In addition, the principles used in

designing the vectors for expression of Fab fragnments
e e LA PRI e IR B B biing iy of e
ppmﬂasm rxtolts af pardnirdikacriapecitiad said antidya,obera tactariaticdifegpressing Mab is

th Jpro te| ma lan cells.. For e | e,
el s vt T oot o RO BET s ot BB ey heghthod futr
caRekE] Hdr W (CFRMb ey f: i) Rydespind ¥ RERITntEard doll FRRBAIiRAted from the test
ells and a soluble fragment of  said polypeptide in
ofiiREER (°h ) Eanpaingdls Tmabprre g grid ;enaanr%&fgﬁ@?swa}g the binding affinity
oPthk @EdRi&fly Fn@ﬁlhédq@@ eQﬂ'essédbl)l thePndTRAIRRY LAMeiEve 96 Fhe Mndin affinity of the
replication, and a mammal | an pronoter operatively
copyeldgfated with a nucleotlde sequence encodi ng said
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nu@ Ir ::)tel dg{ an q%;ﬂ{] ect %Jerr]e 18%90v}/doe§ Bt | dtg(ibd %r 1(%11%% a Mab for use as a
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g@ééﬁﬁ éﬁ%z"eFdoWI?b%&ﬂ)eﬂsﬁee\é@l fefﬁona wlich bave been imprified reltivedo the control phage,
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per LD %S ?hgjéﬁ%aglgg th|§ %ﬁlgmggﬂg%ﬁgf& tgﬁ% a%g tlg]aér? zénggedl relative to the binding
afiraityne]thcasontpr phagt eud middantsmn Guchetharifl thealbindinegriiity 9€ thel @RiCiage and said
irects e ecretion of sajd, ,
ot e e T ar o, O B ol i S toised el roresig o
Mab Q88 @4 a iterapRE [sabdnMRddy nas §R& i RsbdMehibr 98¢ Biethod, the method further

nucl eoti de sequence encodi ng said sol ubl e domai n’ of

COMPFisEs, aﬁgq %é@{ theysteps P@@eqpressmg ing mamamlidpcoeld the veqigy dsolated from the test
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R e R 1R el R E 8 ofieonh D AR ncing atiny
Ofsthm@néw@llyamﬂrfﬁdslgfﬁ sxfFasyed is the ghaenmehian ¢zl rélative lotie ddingaffinity of the
a)&% nts, F(ab') fragnents, disulfide-Iinked Fvs

F %%? and anti-idiotypic (anti-Id) antibodies
[o¢a2ncl udi ng a nthGspectibrt isl fhoAdddiaROSIRBod QnpRlihdOHiBRy Sfbacterial cells

i nt er est and ep |to& bi ndi ng fragnents of any of
(@} WrWéb quwexﬁléﬁ%amé P, §PIDTISRE rhsa@fo&gs qefirer alpac -
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used herein, the term "dual expression vector

°°°§&?§St ok fYjebs wighy ¢ pagicularsefyl for rslg}%ﬁeéﬁpﬂr@ﬁﬂt Eppreize dpraneus tomultiple
taré%@l MREBIrI R s Gbed H%}eﬁlrrﬁ‘agftbe lu.f}:d ?Eﬂ'leg cells,

pref erably mammal | an and for expression of a

fragnent of the polypept|de of interest into the

peri plasm c space in bacterial cells. In a preferred

enbodi nent, the polypeptide of interest is an

anti body chain, and the fragnent or domain is a Fab

fragnent or an scFv fragnent. Most preferably, the

pol ypeptide of interest is the heavy chain or I|ight

chain of an 1gG and the 9¢ SUBSTI TUTE SHEET (RULE 26)
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Fab fragnment of an 1gG Therefore, the terns "anti body
dual expression vector systent and "I1gG dual
Weeeiton vector systent are also referred tRCTBS2004#000462

[0028] As used herein, the terns "dual expression

of Fabexxpuassivg &s el and phage fiont naiexgddinwianizedduinaan subjects in order to

. ol.ynucl eqti d ssette", used interchangeably herein,

1solaf)eec[1%1|xcaflgr§evablg}\§aﬁ§m| eotide conprising the coding

[0025F quenCRSadaition, el dsdBedin dddfoRimSthe fBEors TBUEPrEEMN of Fab
sequences required for expression and secretion of the

fragments/inchacieaia 2pd flldeagthsisGs in marunalisnicells easy hesapplied to create

voordhl BxSplito BE OB of fbiion AR roh pTSRRERSERINERM gpern

protedi in iak@hRLL Cellso Fob exaaplethe bivesticiPsroeides a hecibefor 8kpression of
cells. Such regulatory seqguences may conprise an

a secrgied ermembreng-baurd pelypatide i mgmmalisp gekdsand a solwlle fragment of

said o JFeHIRe i Byt e va S0 il () Bebfertl it bebiBasion, @)
a maingiliah osigihsireplications, st ¢t)ermnnailian pionotbropet Ailyassociated
as desc¢ribed in detgil herein, to al Low exp&essi on,

with gagcleatidesenuenes eneqding wng frepriedier emprngrbaurd paiypeptide, said
nuclédfig s¥dichGe &%&Jrgleng% @%@%ﬁgﬁ%ﬂ gig??lggggﬁﬁénﬂg °8ﬁh18%§ %f‘%?st one

expression an rent or
. introt.hsaidnintryp emhiprising @ bactedial peathoiensndiebastenial signal sequence

overaghiaseerah i atREs ey MR IONe AP spdiipentide,
such Hf oA bhBLAR D omERAGR! bibiets bhiiAkofllch firedidpleBiBigna

‘ant | y expression vector polynu tide cassette” o
- secretioh of said solablerdefmain efsahpndppaptide indé thet fresiplasmimspaonin a bacterial

erein the.pol ypeptide aof, interest.is.an antihod .
oell o G @ o EPPRE et G DA 102 rapnes el popression
and s8reflfn 8£4aNd f)él@?éﬁt‘ﬂb in hiakBNAIRA celld) SvHefdifsail @fammalian promoter is

expression vector —polynucleotide cassette" refers to
operaiivelyeashdaiaedwith shidumcloptide siqguencesngodipp egidsolablgfdomain of said
ol ingsrest is the heavy chain or |light chain of an 1gG
POBERHYhe Fab fragnent of an 1gG [0029] These and ot her
~ [0026]s Pect SAOhisddRrdih,ARS firmk MARTHOAPN ad ¥antiBEdieSt et to monoclonal -
appreciated by reference to_the follow ng Figures and

 antibpdiesihuawnized enrtihadiesnchimerippnifhodivssainrgiefobam Kys (s04v), single chain -

oS Q038 £ n BP9 B 0 B B i
(anti-G@naitibodies (iheliding; .| afibIdamivoaits tel aftiedils of fritdrebt)and epitope-
. .Stained; Invitrogen); Lane 2: human |1gG, (control); L

‘bindipg fragmenis o emy-afthe Inpagiguiarantibpdies inclusié igpunoglobulin

molef e R pcofoh il iy BB e UR i iomt byl bRlss. e,

- moleédlbdihiat cintdih 3ntidep@inding b jmimaplotalid méeaudesn@nde of any
ch3GBFab t o sCD16A. [0033] Figures 4A_and B._Design of

type (a1 1, Sy I8N 02D, 1A MdeXosiiss e lEGL, JeGRolekD, Igtaf, 18A1 and

| si gnal sequence in an intron in the
Igﬂmymﬁr%rckgéﬁ signal peptide coding sequence (SEQ | DNOs
[eo2g, 7, aﬂﬂu&ﬁ.hcfbgmglaméﬂhgkﬁxpgﬁﬁm tgeagr:syimm’i nefeﬁkélo a vector
Hi nge intron EQID .9 -12). 1 UBSTI TUTE. SHEET |
systemp{or expressiop et anmiyRsptde of interpstad o ybis A6 5S, nrefgrthly mammalian

cells, (%hg)lf&g%)%rﬁs%ﬁ t%rf Ec g}:ﬁ:ﬁ% ?fé?c ggg@g@i@g&flﬁefggtm iﬁg@ﬂé pEtifiadnic

space in bacterial cells. In a preferred embodiment, the polypeptide of interest is an

antibody chain, and the fragment or domain is a Fab fragment or an scFv fragment. Most
preferably, the polypeptide of interest is the heavy chain or light chain of an IgG, and the
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[0035] Figure 6. Detection of Chineric LCin E. coli
Periplasm c Extracts. [00361 Figure 7. Coomassie Blue
WOH4434%r n Bl ot of purl fied | gG expressed erﬁﬁfU32004/000462

Fab BT or (B L ifordife f ol Shfiflod] adt Bl Vet systom” and

“Ig(® uslrixipréshidh vEdtbSfysteln” EDAb kdBrEERORIER ON OF THE
PREFERRED ENMBODI VE [ 0038] The present invention is
[00Z§]]; ect et Wsed hgrsit thefgrms sdus] egupssion, wectas casspiie’ oor “doal

f I
expfERPE EctBl bt RRBRELABRP! ulel nipt AUEALE A ACRE G 8
polyxmaleptidenchrhpriding thie zbdingstqueapdsi ufaqmlypeptxﬁaog/mterest and regulatory
scayRGeabEn] (O SRPEFI A PSS Pehon AHE SO RReRBIEO T iBferst in eukaryotic
celld! ??efgﬂglﬁﬁﬁﬁﬁﬁ Eﬁ* célféd%ngfgrk @]&Zl@%ﬁ seEHeﬁBﬁ ?Q"ﬂagment or domain

I'es wt partl aracteri sti

- of tikspalyiseptids eflintdrest énto tleepdriplasntic spacesu baterig] celbs. Buch regulatory
on the Applicants' devel opnment of a - dual %FE{ essi on .
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and expressing and secretin Il ength anti bodies in

signabsequéencenpesiidred in mpmpelanfasbionymdasmbadba detailiherein, to allow

xR BEoh R EOD AHBOR P Asres B PkAEptsienllS Proferably

an¥RARE ¢eliB, dndExpRRAMYN Shd édcaéﬂfoncalﬁl fhgnit@b 8r déifi4in 3f the polypeptide -
bacterial stop codon is included in another intron :

of lm@:testésﬁdtttﬂmmﬂpwﬂbma stap egdon a sseorsd intren offdasequence

' e ess i n bacter
onodtiS et en A6 e intenSf) sShe Bfifladro BREeHh vstgrial cells. Theterm
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results in Fab fragnment expression, whereas in

- the igyestion wherein| ﬂl%polypﬁpﬂléﬂ 0§ Uﬁ%fﬁﬁ\lé 8n apfibagychain; and the fragment or

dom%@g%cra nce, fﬁiﬁ& \‘?\II5 a%x pre n %g?,?l% ‘ihg?m‘l fg ’%i-%gi@l vector -

polyhaéleytidy cassefiet’ rafbBitda Bﬁdﬁcﬁahbﬁkﬁmeiihwﬁereiﬂlhs pdl)j@bptlde of interest
pur pose vector is _designed tqo nmintain the structure

is thg heavyshein orlight chain obar igG.iand theHabagrentof andgi atory
[ooﬁﬁ quencép,g ?é edl{l%f’r asfée%ts oittﬂg B@Eﬁﬁ%{/ onl !vgpablegi?eb %ﬁ%@?&i‘atcd by
p

d spllce accC ite, eria
referende R maabllcﬁaﬂgﬁgm@és anElGDéiﬁ]ed[an Hesl bel ow, are
conpositions and nethods relating to the construction
and use of the novel dual expression vector system In
particular Section 5.1 descrlbes co o05|t|ons of the

i nvention; #-ncl uBREG

10039f ey yotfluRd Loghiedl ﬁfi’l&ﬂ&i@ﬂﬁa E@%%@%FRMGXSB) in

non YeRitReonditioh! Lahé'd; prbRifistakhdak ES&B%&@PIM@S&H{M Invitrogen); Lane
pol ynucl eoti de cassette, host cells conprising such

2: huaas kg énontrol); ‘IenQB)r@ﬁ(ade-kl ts conprising such

000! T Shnt A ol B sk Sk B vonlores. 1

Bl g6l 1RO G004 68ha 5 28 (mségaui’»e d&ﬁfdl}, 2% ONFA B THIOB %gGl).

use of the invention, incl di ng net hods for use of

[0032bvel vdiguse 385@@61&@@6681’@1&%3@]91% novel

(0033 | 007 Bt el ToonTR R SerRER R A PeiBCement of o
promied fid tilcterdb4ipnd seqien¥®in andgitrod Qﬂﬂfmﬁﬂi‘h@ﬁm peptde coding

appl ying_t hese prlnC|pIes to construct a du
: sequgméﬁ@g NQ&$G, ds and 8). B. Placement of TAA stop codon in CH1 nge

intron (SEQ ID NOs 9 - 12).
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system for any nenbrane-bound or secreted protein of

interest. 5.1 THE DUAL EXPRESSI ON VECTOR [ 0040] The
WQIUH/063bY essi on vector system having the sequUECWEBS2041000462

functional elenents outlined above may be constructed

0034 NT A Mahes! CorbtridBORHnd WefeAV Bt SR al P che (H@? bnd light

In a preféerred enbodi nent, the vector conprises:

chamdﬁqfi'élekmsmmm (2) a nucleotide sequence -
OS2 e BT o e o Pl e

[oo36]onal  SEgHeC @o@ﬁmﬁe Bhitgind(WestamBloséf puitified TgGeprbssed from
flrst intron conprising a bacterial pronoter and .

PMEX8%hI sequence, such that the bacterial prompter and

WHS”ZL o THRE B ByRURL bERoBR R ool i BerjBbiic extrats

to sCAGA Besined by et @G BLISA.t hat sai d bacteri al
pronoter and signal sequence direct expression and

“ secretion into the periplasmc space of said Fab
domai n of sald heavy chaln or sald Ilcht chaln in a
baét er i AETALEDBESERIATION G

. quenc [ i0 d f.S
O3S A5 5 oo s
expRBlof hhd sethstion 88Fsh Heghelts BBRNG R 6élsfle.BC FY Yok Béllsh andfor
second intron between sequence  ‘encodi ng the CHI and

 exprerdon phlgS hesyy apd bghttchmm&mﬁpaﬁ%ﬁ in eglémryotws%ﬁﬂe sy
mangﬂ%{ugf ce&lﬁ ARG 38 ' é % f ﬁsgcq(égﬁg IaAVlé'} c%% Caﬂggg Meglﬁ:)ds ??1: its use in

orlgl’n repllcalon a nanma

scre@fiing iafid eptimezatiorced monvclénnl aﬂtﬁbddneamthpdrﬂmlﬁwmmg mharactenstxcs
- sequence elenments,, the vector may further

‘As Gaqseateabpue, e RuASionds eseénmrr@ﬂa%ﬂxgrmlwa@iﬁ "development of a

| 'dualV%‘bﬁ'%%mh %{:}?P%E e}'@&}ge b re: UE gxﬁﬁgsnf;g%r%do}&&l%‘ﬁhg 11"1'}E She periplasmic

spadeamtibod piragmehieinidmetedit iand egpressing md secneting hlblength aitibedies in

.. seqguen or .addi fion of othe nucl eoti de sequences,
manaaﬂ% ?e?lasib t pimates apd signal Scgiienor ake included

G el L BRI o

gengyant adiﬁcﬂﬁaalss&qumdon manclmdeuh ip angilwir ydep betweaf the CH1 and the

I Nt eres eav chain or,li ht .chai
hinggdEFigh oa s oAl SoBesarc o e i PirBeription from
the Eé?:'iHHa!l pRMoté shll ft&’fmﬁdﬂohodi theaéwp bcfdohhﬁﬂﬁ%‘&b@f&iﬁtrﬁﬁ Qégﬂ% in Fab
heavy chain, a CHI -hinge redion conprising a second

fragmmt expresTion, thrsas in mepnsmabiaticallss sphivingaemovessthe haderial control

ele%ﬂé%ir bact t@ re&ul ator&_{ahse uenc &Ml C{pf%.issrioe:fct)fthefull-

lengﬂﬂﬁ(?héz@'y o BichiSohafsblypdptiab. Thes, 'ﬂﬁﬁfﬂﬂaﬁ Pulpbsé PEdt6 1 Pesigned to
when the dual” expression vector is expressed in

maintainthe stwcturcend funclibe op thethacierial andamarameliar ragplatory isequence

 clonity T HistirSolanene oD e HoSa oY i Sapge bacteial
proﬂm&ﬁﬁ%nm&%5063343 PCT/ US2004/ 000462 [00421 The
r

first infron 1s designed to be located within the
[003%hral i é?esgmlqudﬂeloweqm@mposgﬁonswgdmﬂwp@lam fof the genstmction

and {8 S hover RuilERolenpR ROTR! et BIBHi T SERn S, desaibes

comg_ﬁmﬂ&zsﬂdﬂthé Rventiin) ﬁfé!udﬁh\g’i[)m baxdlettds desiBndd ¥of Beal@ikpression of a
he first intron conprises a bacterial pronoter and

polypeptire of dulgrashine eukpiyetic solb andip fragmentdhereelindagiepgoyectors
comﬁhglﬁg thehcﬁla? Qfﬁrggsioﬁl vebfof? %fﬁlﬁcl@&qdeséag&ﬁla, st B@ﬁ%%nﬁﬁﬁmg such

cassettes and vectors, and kits comprising such cassettes, vectors, and host celis. Sections
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constructed so that they are "operably |linked" to the
pol ypepti de sequence, eg., the 1gG heavy chain
WQ 286843 or |i ght chain sequence. That is, tHRCT/US2004/000462

5.2 R E P PRATRIE for e BE R ARERp, o bt v of he

on o CFv sequence

novel veetot ssquancedfer ideniifyihg vwrel HRibbaies,aind $oreRictisn gnd seteening of
' verlap .the splice acceptor site so

.I'S positiopned t.g
optinuz @@@g&r@%‘w odigt inhqthy puksryaticeang bectspsysgiems asovelhes

gendi’n%iéﬁt@ aln t‘ﬁe f ﬂﬁg}t’ﬂll%ﬂ%ﬁ ? y cﬁlhgﬁe&gg@c&%%@% géégltogﬁector
systerh dortraytmerniaianeboural or seergied peateiand ittbrestoanmal i an
signal and splice acceptor site, the first intron
nuglieot THE DIRIUENPRESSION VIRSTORed using pronot er

consensus sequences, signal sequence consensus

quenc ghe IS xPlessibn Fhdt AP i
Hm@re wel | Ego%n ?nst ﬁ% grﬁﬁgﬁd as |iﬁlsgs rgt&gd in %‘tlw%nal

elemsnisutlinedrabgesimay be porstuctied usidg aFaricafighaiquesngvailable in the

e Sl.analc.sequence which targets .the Qolypepti.de of .

act. Tk Pefepred griscimieal, e vaslinyouprines: (A it i promoter; (2) 2

nuclé@iieseq@ince efidodingsi IgG HERWPERIIE or HEM chgint'sA8nudiBstide sequence
bacterial signal sequence nmay be natural or_synthetic

comprising; (R} mammadign sigoakpgavanss compaisivgieaifinst intropy said first intron -

comF 3565 KR 3y i promotr
- signflrsednenos ovealaphefispesplipt acoeplolvitd Aid/4re opérablyl linked 8Pthe IgG heavy -
o GNbl Gen., Genet. 221:466-474). In a preferred .

or h&?ﬁb@nﬁeﬂm‘ﬁ seqRenes ek thal syiddieteriaknrewgies ang sigpalsgquence direct

B3 1, A ) €3l P Ry i
- or said ligizlchsindn arbeeterialrcell ahd gaif asandhban proglotettiand sighall seqdnce
dirociprespopind T PCTAGLA) oy i 91 54id HEHtChlRy o mammalan cell; -
e 51010 B PN 3 W b e
| encodingdhe SHi1. andSkte Bings fe@iorbdlihy hedvy-chaint gene,seid sekanibintrgn
*confl AT S Bl 5 gt ) AR el
. Ce . & . 2 ) | t CC: I,
S4B AR 34 g SASASEREIR, B4 may
comprise palggtabsonarkens foroel oniog ard grofwth of the veotot irl bastgrlab cells, and for

sl e o i
multiph@elbhing sRe Sdqudhces fORIAitidHIf otheR hucleoiid®s seqidies, 88 well as other
Kai ser et at, 1987, Science, 235:312-317). [00441

sequawes of ingaresis The bequenemalements pregisharitiedtin detail horainbslawm
of bacteria may be inproved by altering vector
sequencgd,! oDERAIaBEXPRBSSIONVEECTOR CASSEETESEQUENCES

| e.. phage .. di spl ay of a.singl in i F
1004} TP, STERfariseisihedi Suseding A M nepifept itk maleG
heav 8haill 9 HghtThak! Rdesipghbd V%'a"%ﬁﬁlﬁnﬂlihlf‘ sigﬂﬁ rsif?(gge‘ﬂge \Cﬂrhich comprises

secretion. In addition, other signa ept odl ng

a firs§ $1t1SUBBIH I URScGMIERT eptideia hejvywhai(a4/HbBi348 region comprising a
oo AR A b 855 P B g 8oy
sequéiRet WHichIRRYEAPRSsToA A Sed¥Btih ¢¥e Pﬁ%@ftﬂetﬂ@ bhdtérial cells, and

. desired splice site. The nbst honpl ogous  segnment nay |
which gearemevadly splising whentheskal sxpression veetor issiprssseddn niammalian

oells T BiptiBHE s BLRR' CoBfboRion iR sF AR L AT B PRI N Bl
cassette ihdesctibedsinrdegiildreréiny be optim zed by _
12
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maki ng appropriate changes to inprove the
functionality of the individual elements, providing
WO Re04f063383 | onal ity of all sequence el enents, iPEI/PS2004/000462
nscr| in bqth bacterial an mammal i an hgsts,
{0 Oéélal ci ng ﬁtaﬁ@&lﬁ fesaened %ﬁ%ﬁ&ﬁﬁegmﬂa@#semmahan signal

. se &%%kﬂbdlﬁeﬁ%ﬁ@ﬁf th@?ﬁ\‘ﬁfé'staslfﬁléég tﬁ@ﬁltdﬁ{rbﬁmg@%aloszfgﬁlenfe

ecretion i l'an hosts, I's maintain
natpratigthes amiméroh gz firsbititfondslcqstricted oiing asy greambjrept DNésmethod

vvouwghst [ - e% I’Hﬁ%ﬁﬁ avolrﬁ\%ggpg_ e cI e@gﬁ&ﬁ%ﬁequeme
whiéﬁ%%erl&ﬁ%@éplﬁ@ ta%bi)l‘or @it&o’i‘hé ﬁl@téﬂ'l Efo?ﬁ&eﬁind%ﬁ%xﬁi%ﬁcnce are

. . Neural pot ent |
con‘sbrmtcd st they elfe ‘ioperabm Imked’étottbs pﬂla‘yelbmiﬂmsme,cb 2., the IgG

h Pr edi
e eRelp soPRR tFety b seenes: of it e hepeeiial promteminagsitioned
so &lto AkrectdranSériftioh of tHe Fb fragh®t or t69)seqichds in a Bdtital cell, and the

program al so uses a _neural” network al gorithm trained
bacismial signaliseqpenes is fositiongd toroverlgp thesplipeacsepor sitd s ascso result in

e e ey Ny

[0033]FVv, OrTé n&iﬁtamrth&ﬁ@vuo@lig: 6 thél badtét@al p@@iﬁbf%t g baRferial signal
screening protocols. In order to-insure _that these

seqpesiss apd thoapaumglignsigpa ang splics; agceptorsites e fisstiipiion nucleotide

sodel oyl deBlba SO BRESS UGN 5 SR8 oSS Wnsensus

seq&cmcémmﬂ splite sitd gorisagns eeyuens svhidtept ivkil lirogs inalie art, and as
t hose for ci:ph net hodi:lrea ts exjst that
llluﬁrqt@fﬂmfth% PYagay g errseRe m%ﬁ%é ﬁrée!saa@@eoﬁnmegny bieguenge which

| . tar%fs tﬁé nglﬁ;géﬁndekw 1 e gﬁﬂ%%cﬁ Bl b O C#G 'Ha@feﬁﬁlrfenplasnnc

tion o ypepti rame
meﬂihmnb,agayrhqh&edoﬂ‘habyctbnalg;ignal Seguepermay ke imtmi:il o.gsyhﬂletic in

 origify, L BRI OGO SRS REtE AL OF e periplasm, are
for g le, 'l&fé\xﬁrtsfdﬁ%ﬁﬂe m'&%mghlﬁofeﬂﬁ t ﬁw%%ﬂ#lasm (MacIntyre et

12, 715,18 or 20 am no aci d [ ess
al. 2990 :Mpl gien. Genebr223 0166r4 7p hmp@fermdtemimﬁheemahe s@ﬁﬂ sequence

enchied Rl 45%h o e Lo pria ety Eaeten raoptger. 1995,

Defl §561. Bahd. 34 2‘53'5 %B) Qm%iﬁﬁi seédrerobs akd WsdFaskib®y, including, but not |

: interest; or somal preparation of i nferest;
timiged tog the loadQISeﬁv@n E:em Bﬁm\ (Okaett alod985 Broc.d¥ash Acad Sci 82:7212-

165 A5 53 1004, o GRSl 116D, S i e

(HoBmadn KTWHERQ !‘9850 Pascemtm&ﬁ@seiem 82:3Y67-§ Plll)olﬂ-%tamasc
Evan et at, Biol. 5(12):3610-3616);

ag
(Kadauagg etal. ,alt984,1b %ol C@n&Sﬂ;@](@)SQB@t@@tom&{Monoka-FujJmoto et

al, R0V 1, Blov Lk, PeB728 SFRINGHCA i Slabh FgeStont iR (Abrahmsen

et aDULOME] Mublelc Atifs Regl 14948145 &Tdogﬁﬁnﬁd%h BRYEIE §lo ez al.,
VD 2004/ 063343 PCT/ US2004/ 0004 l%p a portion of the

~APRInEl|l‘(}sz1W0bIP§ PRI A292), 85 weBra@tam iglppd synthetic signal

ST D 10 M, . R bl 7,

Scienoe, 238B12+HTYgNi zi ng the tagged protein (12CA5)
Wlson et at, 1984, Cell 37(3):767_.78). . (2)
(0048 ¢ i on S;prqtqqg off fak ﬁ-agmﬁg,té of into the periplasm of bactena may be

el e ol oty S i VS P ma bt rbliple phse
dispdayt mfbmigrgle ehfug fiv icHv) witk vatigbdlilydnipoditced in e Eikhhl dehvane may be

usedlo seiect for Vggan’ig@vllﬂ‘l%%lproveh secret%n Zﬂm a%g Jt;on c))ther signal peptide coding
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(3) a portion of the bluetongue virus VP7 protein
(A n-Tyr-Pro-Ala-Leu-Thr; SEQ ID NO 3). The reagent
WQaMd/063313 puri fication is a nonocl onal anti bodBCT/US2004/000462

seqhaes a¥ial Hehtodifiahgrbtripd Ohieihis dakt, Jaldawvdé@éf Srdifd] Peptide coding
Wanet al ., Cene. 1996{)3@ 22, 169(1) 53 (4) a FLAG

seqp@lses aan pemgde andgompare wpelogeys
A A i et
Mab exg:esmmmmmloﬂ/ﬁ) HER Zﬁﬁa;ell(s Hopp et at, U.S. Patent
OSBRSS A St
mal@h%éﬁﬁk"o n@t"e cﬁ&nge& ﬁ}gifné) 0\% 1A SR HAl ?%12‘;1%9}/0@ Q}glﬁ)gnts,

nappl k ., 1994, Bi ot echni ques
proﬂﬁjnﬁh@tfmuﬁmndgy péai scgperm ejementd,d.el mransbrmt:bh & Both batterial and

magfHalR Ao, Pt PLTPRp S yehaleh bou, ciseerpion ot the

peripffth ﬁlq;acféﬁalaﬁa %é&ﬁmﬁlanﬁﬁﬁlﬁfhoiévﬁrxﬁ’émﬁ Retim zed
versions aof streptavidin that recogni zes the tagged

[004f1ot ei n Te predictwibiefher Brdified peokagyqticisignal pepticas winld still retain

et e g
neu i BEfbrR blgdkithm §9RBen B 4110097 ENG. J. Milal‘%vs 5813(599) The
Skerra et at, 2000, Methods Enzynol 000: 326: 27

poteztia) functipwalitgpt thp splicetsiseswiayibe @saemd .unmgrth@ﬁldme Sute Rrpdiction

oS B3R Bl ok R OSSR 4. Comon

Biol./1997¢4(3):321 28 OTls pidlgt @i als6 USEYd Seufdl netviaaR bRiorifm Haiied on
. codon is included in the polypeptide of the interest.
~humpgigenesit ron  is |ocated in the region of the

[00%' ypeptyj grﬁ Vﬁﬁk%rb% (feﬁi' s‘??{e éﬁrﬁp?ct)gélgﬁn?l? t?éﬁ (}g improve purification

rraln/frag

or 1dealt1tﬁlcalub1y0fd:he pblypeptiib,ee gePaly fegmentasdRynoolight be hgavgtobiaim, during
appr te.intron se nces nmpybe

I nt er est 0]
A i grdr Todears B3t thepsges b6 exposed on the

prot(e he ar Fé@ggornogggﬁn{ay e, Q%ps%g?erreg r%geégl ment, %ﬂetween
the ﬁlaquexm doobins had ﬂmp;topddaiﬁmtgrftag SEQuemITR. Pqﬁﬁleaaman fakclude

thosp gt Qo el eSS ok AL Ao Sle A igRian Of the Biged
pol&%ﬁﬁ&é bRt i bk Jnﬂﬁel? %0 Gt Bf‘llﬁérge?e ﬁﬁgtfuﬁétﬁﬂﬁﬁe tagged

ernatively, if production of a gnent is
polypeptideer fragménbt Fhertag map be of agy tengthdbatyredmits bingingso the

B N N T T—

mRNAS Uh'la grifetBe cmboditicht, ¥k @f id sdut 87 HEN 2PN 2 810k 30 9RiRo acids, is

[ 0049] "Dual expression vecfor cassette seduences are

less theat kdl 20525, 381 4Gont J0aminh acldfs,dmtuma:yrtw 100y 150, 208300p HOQ or 500 or

mor S|te accggmqﬂ@ﬂ .Igea teri a'I 15| ggal s % eaz@?g%ﬂaatdoesnot

o 8 50 YA

(3) whatexer sellular factionod mtmmabemg conlatted mmhwtebgem that bmds the tag,

Moif§8heogs e HRASE, FLARY of RSB IB 5005 BRIBEGE brpB8th frogmens
myc@pttapesa(rsvm el ar mlncau Ps1as(12R36 I3 618); Bk gmige&%sz 01996,

nces my constructed using st andard net

ue
- Geng Ag%) 1 ¥9-8%and mplyb@étélnsémfs(fé*@l@wrﬁtet ah. 3900, M@&ods Enzymol
326:245-54). Other preferred tags include, but are not limited to:
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Ausubel et al., Current Protocols in Ml ecular
Bi ol ogy, G eene Publishing Associates and WI ey
WO 2008063342 Nnce, New Yor k) . For exanpl e, synt hetPCI/US2004/000462

r ecggq1 r@q;{ggn ; Ve{ut Iﬁgy hgg}%bﬁﬂﬁﬁfﬁ%gﬁeh{‘g%@g o TyF-Asp-Val- |

Prmmpmyrmﬁq D m qgte The SealpEnt TREES f&mﬁﬁbmlaamfﬂaamal

reaction (' mplification. In this

aﬂtehngéﬁﬂ%p@&git‘a%@gamrgm A Wilbon db el o84, Cell 37(3)767 78).
! esgng ‘Ho'rf%h St Hﬁnéﬁ Eﬁg ené 5@ u-GE;hIéﬁgg Q%r-da l(I:%lu-Asp-Leu

pri Wer ‘'sequences conpl e un ary

SEQeImJN@c 2y Tiile raagehgﬁéedd‘gnbﬁiﬁlfaﬁoﬂma monctingal ﬁﬁlﬂiﬁﬂ?‘ﬁcc@hlzmg the

onucl eotides are then used as

tagg?de profeln (ﬂ%@fﬁﬁg}%sglpﬁ:%gcw GRll Biele p{1QN361P Qhpl i fy
‘ h
t e Q%o?ﬁ&%ﬁh%ﬁeﬁﬁ%é%‘gggﬁ HER (1L ggﬂt LBEy-ATHY 6u-Thr; SEQ

anpli'fi'ed region 1st
ID dént3i Bhegeagentwsdd fon porificiimatie a nednoclohali anﬂbady recognizing the

tasihpiofat 5T ey TP Wapieri Ceib oV b gy 60(1):53 §

t . I
Vo URTIE0 baRfisTel, AHLRAN Afh RIS 3P APYEys; EQ TD NO: 4,
Th%mg‘iﬂt umddfommﬁmtmE areanpnaeolrab pntibddies cecopnizing the taiged protein

(oot e M TS el Fiomp ot DSt B, o 13 0 atislod “Synthesis -

. ofﬂrafaﬁitwﬁaﬁﬁ@hﬁﬁéﬁﬁon ﬁa@qsﬁésd)dt&em 2198708120 d &m 1994,

vector includes a bacterial ori TETICG_tIOH

- Biotaghwignesa dpsd 6730 6; Kepppik at élarl 9momhnlquesﬂ|(¢) 754 761)

3L 85 Sl e o ot B A RO R PRSP B B o . |

- In amrefenrlet @mbadichda alstepddg P@SHdS is ﬁke’da The i'é‘aﬁ@ﬁt hee Y&rﬁu?i'ﬁcatlon is
strains or cell |ine @g_ be used. The i ce of |

- onedispyard aptintisnd veesiens i sbreptavidin thet xenegnizasdbetagged protein (IBA
| Gmﬁﬁ? l(Sl&??lta é?ﬁl 6. %U?Et‘é tSNoV\ﬁ 506, 98P el e ARl I e&ﬁg?sc\gltﬁ Elndmg

y'depgend on a Vel R

' acuizﬂyfdlfsa'epﬁwdhl muémpﬁil 95 IQDSQBkéz@ﬂeif f718 199@2@5@1!01? Eag. 16(1 4):79
g creti and screeni ng ogr sel ecti n a_particular i
- 86; % £

Tt 3@ (b Methodsi B f2q0ﬂ3;38§e°§11 04)-1. 2 METHODS

005 "SR 6 RS A0 By s s

-in bbqtenammu&eﬁ-tmﬂnﬂﬂhmﬁn the fulhdengit pdlypeptlﬂe oﬁﬁntﬁrw,sa Second intron
by chem cal , synthesis or

b
omiiy #D&%g'zﬁes naioinl Muﬁhﬂe@m#@ﬂlﬁ}m%mwwﬂ This intron

AR 5 AR O s

is destiwed ﬁmhtrby aoesdmtrnaturaélycaxim iathic deamiﬂ lpbmgm dfltl'mbratem of
hnol oqgi es, or a conbi nati exanp
intefeS SBPORER SHELASARGEOT IR 6 It 0 the drsioe P TN HEing
d,ﬁﬁﬂﬁ-] I r
recoh@ihit: 6 el INANGLHIARS WU vhl i e Fortiimple, jn.
preferbd cmbodlmem ﬂualeque(lﬁe lof] th8reiavg clikdin bHIgQ ComtifdS T Isd¢dhH intron

* tocafehehybast e P donmasa i fhe hingazezion, #ﬁ%@?‘ﬁ’oﬁ%ﬁﬁw at this site
in bhd’tend\@&ﬂ?d AR e :ﬁ?ésbﬁﬁ@f%?aﬂ?ﬂa&g tefb/:ﬂfvbﬂp {Btodffon of a

(El sevier, 1981) rences
- F abz ﬁrwngﬁ rl&d@dedmnnmfrm eoprising a stopi uodemmay beinsdydedihéhe

seaff PO P P e s%"S%ﬁaﬁﬁ%ﬁﬁEd%eﬁéﬁ' G fogirn This would

resultﬁﬁh{ﬂ}ir@&)bnoﬁbgtﬂeq k. antibody" refers to
antibody that is derl ve froma single clone,

0049} | (i Aipahpxpression vpetor cassgitoseguyracs ere tovted rigsure that the
functionality of the splice site acceptor and bacterial signal sequences are maintained. Any
15
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cl one, and not the nethod by which it is produced.
[ 0054] Methods for producing and screening for
W@ pdi0633¢3 ant i bodi es using hybridoma technol oRYT/B$204/000462

sequenmﬂhaﬂ@s Mﬂch/\ﬁééahkﬂ?%padl thdbiltylof (e fuifikygth TEG %o Béfecreted

from ‘F‘ﬁ’ﬁ‘ﬂi’i’ggﬁj g@éd’f@’iﬁ bg ngtgl{]eglgspga,r I glﬁgg nm%mﬁgpg&%gsezgences
cou]a%@?ﬁlﬂfa{ea £19Last B s&%f: %B@r g%det ected in the nouse

the nouse sple Yar vest ed and spl enocyt es
[0050] S oI at €d‘culﬁheecﬂnb ervomorgtingdlipS dnddiablenprssioy saiflehcels Iﬁbee

S ol s s S i 4

Ausuﬂéa'y br d1d d @Eﬁ%n@r@to%@is e@(‘ﬂ# EhRRS GiRknd Pﬁﬁﬁsﬁﬂ)g %ssgmates and

Utl on. The ones-ar e t eén assa

Wileyinterssitncd ManDrk)t Fer exampflersynthktis ot feedmbinantcDNA technolo gy
ptide. Ascites

ey RN o PRI e B B b
sequeriiel iAsHER olﬁﬁ&aﬁ@cﬁﬁf‘ﬁ%@ﬁ&fj{) 51?]" %%#%S{Tgﬁﬂu#nk{hod

positive Hybridonia clones
oligongeleatides arerﬁwﬁtemﬂd tor inviude sesnmtiou@szx:ﬁe sitasat ﬁtenrrﬁj ends, and
ant i ant i bodi

PCR kR Retieoes Bipitierta 15 oty Sodnensisist sn e Tieiistory and

codingSgnéice Agthdf BaBildldO OphesdbR cﬁiu@leoﬁ&éfa?é fehYised as primers in a PCR
t hehybridoma is generate usi ng spl enocytes
-amplificatip feagtion oramplify Mgﬁﬁmf{lm and cotling sequemgertiegion. This

amp LR A o T RSl i PG5S o oros o
rcphcatiloﬁ nad ap;krapnae géledtebla maikdrise@ibnedlifing Stahd28 ridleduld® biology -
anti g 0056é%Ant| bod fragnents whi ch recogni ze

techmelﬁé&ﬁe.eeg Pethpdsing %Wc&@ne déheheadsmicDressyy

sentnkE B 85 1040 L h@ﬂe A )

. transfqymed éntb ﬂqnblmriz:haamgbr mﬁpllﬁmi&ﬂgd) ofeld Iafgd‘ai’h@mﬂé &fthe vector.
usi ng S suc papain (to produce

- 10051k | 5 ne?fPEefw aﬁé’b?}‘ﬁeé {ndgpid hefew, a@ctpzmeﬂu@g dbaetgyial origin
of repfc@ﬁ@n,)a?ﬂ&flﬂlgﬁﬁféﬁ lﬂattu;ﬁ3 %Bﬁ%@fl rﬁgﬁre%%le%{hblet ﬁ?rk[eﬁ.eAs

I ght’ chai n const gl on onal n o
. the dudi @aplgesmdlmveutorl%grstbims:tascr&m himln isodtisigned o bemsedrie betht

i hventj.on, ¢ | so he erat.ed using Vv ous phage
oo R i Sator R s A G L DR e Ao 9L g9l e Mgy g wsed. The
choice ¢ @rtain %dtb&ddeﬂﬂeﬂcﬁs,‘éhéﬁpaéﬁﬁ oﬁgmadﬁréﬁﬂﬂhﬁzz pdsje 225, Wil depend

and in vitro “detection assay t ‘may
~on the thoigsef hostymrhid, i tirmrerayadepend droalvariety Gbfiptoss, sgh as‘lil}mmrs

i bodies are particularly desirable for, thergpeutic
required ot BXFeesE op Sebishia, A oBenine O el e HERCR RR e or

antibod{psianiyesp vari ety of met hods known in the art
|nclud|ng phage display nmethods described above using

ant i b I 'L@E (ﬁ%ﬂwﬁﬁ @W@nmaggggl obulin
sequences €e al'so and
[0052] 4, 116, Ardibodies dvhﬁtﬁlfﬁmrm&mﬁp&ﬁﬁbéﬂﬂfmﬁtdﬁlﬂazﬁi@bh Ear’bg prd@uced by
2 063343@%?%&%%?‘&1%%%3%%% o5, FoRAshawien By chemical
ﬁj{-@ﬁ 1; each of which
_synthes?@é @abl er el n "E@MS‘W"&C (fzsﬁ its entirety.

IS |ncorpora ed
[0053] [ 0058 Menarkonabantibioditis ean beprephied usingarwide @aﬂeﬂymf m@hmques

enic | n c hl e ,of e
Tenown i ARG e B Wt o Ipgie, and pHags sl
technoloXieE, %@ combination thereof, For example monoclonal antibodies can be
produced using hybridonia techniques including those known in the art and taught, for
exaiple, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
16
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human i nmunogl obul i n genes. For exanple, the human
heavy and |ight chain i mmunogl obulin gene conpl exes

- Woraep49e33dht r oduced random y or by honol ogous PCT/US2004/000462
reconmbi nation into npuse enbryonic stemcells.

Labpyatery dagssyand ed. ﬂﬂ@)hﬁmeﬂm &igi.e ity dpnonlonaldntihodies and T Cell
HyBrfBhid9 56 %gl gﬁl\é&ﬁ 3 Y é 19 Tsa@aiye(f%%flb&tlﬁ@%ﬁgd %gtrgference in

nmouse e ryo SN 1 On
' thelhemmum)d The ¢intn “nivmiccloged ratbodieasniged Rerbigdy Moidfinlitdd @hmubodzes

Y o T A T T
antub&l}f ﬁ%%ﬂ@e@fr n{E‘é‘Eﬁ{glé %lﬁ’&]ﬂ# aﬂ{rj }: i ‘ﬂ%h% c yalga’gc, or phage

horfol ogous reconbi nat n partic
-clcmeamimoirth@meﬂlhébgwmdgttsrprpuhmednts endogenous anti body
are

oduct i ified,enbr onlc stem cell .
[003% pandeoﬁgﬁadmﬁs PEdYFing pad serRe 10 forspe g@@tlhoghes using
hybﬁﬂ&ﬁh' ?&hﬁ&bgﬁ hteGotfirictnd Wil 1G1dwiE! the Wﬁﬁe 0 EmicB 85h Be

bred to produce honbzygous offspring expr ess
immhaieed veith 2 poatinmisine Thisgenand sgenan iminnge Esponsamdatenmﬂ 2.,

hi t | ect ed ti
antihfies BRAFE Ta! B8 dhlbni e e Boeiunttho SinB hertlf tneladlish silgpn is
harvabted aadi gﬁ nébyted Globted %éb‘i)‘lerfoﬁ?te@ Bfe tﬁ@@ﬁﬁ@@bﬁeﬂ known:
obtai ned from the i nmunized ransgenic m ce using

 techpigyenio anyrs@ptalply prveleaniecellslon sxoaple cailefromeal line SP20 ava:lable

o XA, Bl ERNSOSRE i BHRE B o St

* - clongs! manmﬁshyeawydﬁétﬂ@dsqmam ifi\thd &p fdig:eﬂmasswmté gntibodies capable

- - monggleal anfibedisarewell anaRibedivs Rerde

mut ati on. Thus, using, such a techni que

- of binding %P@ypwquoé@@&e& apch genera @@émﬁhlglg tsvelﬁgwﬂanubodles

h
can %Q% #ogyﬁ'ﬂﬂx 1il:)r 0 Iglﬁn &ﬁn&%@vgﬁ%&ﬁéﬁé’gﬁ%ﬁee' Eon berg
- [0058hd Hus z&ecordidgi9Fhe bﬂ:bent Rexentibnprovides nidhéds oI Epnerkidig a

det ai | ed, dISCUSSI n of . thjis techn y for .produging
ﬁ‘ﬂa& esnethesd GereRtsipg Chlturing a

YGRSl A o A S R e R8s oot by

- ﬁ;s@d;ﬂaﬂl’ﬁﬁtes asodhted ﬁoml&‘mmrsb 1Mm1£ed4ﬂi’ﬂ; 8 Adn-nfurine antigm with

633,425, 9, 825, , 016, 54
'myegl%%d@fgd t%wcéﬁeg@@ P Fegnline o glaﬁ%lﬁ@a fog iybridoma
 clonb&hf %P&e&%&iﬂbdyﬁbfe%b{nd t81the &?@e In addition,

onpani es such geni X, reemont, CA) and

[005@;3 nphanrtibady f:agments @hjclnammapgmj'm@aﬁmuhmmtms may be

gonclidF By 2Bk atmions KU fosorot il iniBe R Eoteiaae 4B dnd F(ab)2
v ﬁagﬁ:@ﬂt@%afb&ﬁ‘rbﬂﬁ’deﬂ%y%tb&?ﬁ& cleﬁv@e@%ﬂn@gloﬁum@m%tbcules, using

different portion5 of the antibody are derived from

- enzymdsfsucleas papmﬁﬁ@grodm Fab s‘ittgmenﬁ)sx repsih (tapredice Figahi’ s

* sregtih @ AR ot iR e KARAIG PO O g Epaip ponstant rgion

and RN dom?xﬁt &Qﬂ&héa% cRAiRJwaHRS 1Y dﬁﬁbbﬁeﬂ% the ?Eé'séiﬁ if¥chtion
known in the art. See e.g., Mfrison,

can @Mg&mrﬁe@m&gvm ahm digglag M@Eé@@m in the art.
I US2Q04/ 000462 . nc 229: 12 Q.. et.
1003 0 oo AtOF BB 568 i TR o B et B i viero

detedtRin Mee8ys] # pal Bk pebXeiabRitd vsk Bumbia e Bhinl¥eie anfibétiids. Gompletely
4,816, 567, and 8 16397, which are incorporated

| hummmﬁtbodms arepetionlady Hesitahisi for therapeuti treatmenieef; human subjects.

RSP o B e Py, BEoPBlcfe K ol o piage

dlsplaymmmgist?uéﬁbtﬁmbbmmig anibolip hbf]emw dedvedsfiréifl haman
{ t t .
imrimnaglobalin sequencas, Ses also U, §Wf9atent ob. 444,887 and 4,716,111; and PCT
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i ncluding, for exanple, CDR-grafting (EP 239, 400; PCT
publication No. WD 91/09967; and U. S. Patent Nos.
wG2386889, 5,530,101, and 5, 585, 089), veneer iU/0$2004/000462

B 54158, G300 SR 908 VM sz

WOS6/33799 Aand WOt 107 hpgach ef whirh7$ Mcofdsated Kereiuty refcrence in its
. %guska et at, 1994, PNAS 91:969-973), and chain
entU€hhf f1ing (U.S. Patent No. 5,565,332). Ina preferred

foos8fbodi %m%hﬁﬁlé%m%d%gb o8 AIRLitEBsgEntUNRe v@ﬁﬁ?are

havi ng an am no aci d seque any One ot the

mcapa'cslc eﬂexmesfmglfmmoamndogﬁlhunmﬁn@gidmm bug g‘!hmiman eXpress

o oA A AP e e R AT e TP

' umnﬁh@ﬂbt)ﬁlﬁl éé@@coﬂ BI&SIE:- RRY b@ Qﬂbbdﬁx@e@iah&émlyﬁfr?fyq{oﬁiﬂldgous

i nprove, antigen binding. These franmework
recombiixation dntp msambryeematmn ecllpAlternativity, Het hummabh: reglon

constsr it AR sty ~PBEF ol e Hyrodir i RoREG it sleifcetisin
- additi6s tcdme?zmmmﬂed@%d lifgﬁf claivt g@ﬁe irhe dioase By a8 UEMCEhain "

conparison to identi unusual framework residues at
© - immygeglpbilitegengbuay be r@lder(egé@nfen ionalaepaatedy orgimultapegusly with

tho ifgh ko s iy Bufingal il ARV RAL Blouy Bhegmtffon. I

particelag; hefRRygdus dbletion eﬂmeGEInegﬁn)pre\[eﬁmnogamhmnboup @roduction,
antj bodies of interest can, in turn, be utilized to _
The gadfiesh canbpenic stea sily pee axpendsddmd snicrpimestad fate blastocysts to

o AL R A
offsphngﬁérﬁf):h éﬁ;ﬁ'eﬁh%mmnbbdiss rfﬂﬁé uarihgétﬁc mide ark immmalzed in the

e norn@ai f: 2429é§é ﬁl;iogrép*eé(’ga " 0{ hgg%i bo?'I %%gtﬂ)re]gt}.ﬂebéﬂnterest
I s A aT—
) tranwhic miee efihg comvantidral hylxiddame geimmioge Hrethuniati intmyypeglobulin

g B R R Gt T PR Ei.r
subsBiiicn@$ '&ngétgg e%?]ét sltvﬁtéﬁﬁg arfdSolnaki8 §RRARn. TR using such a techmque,

' neutrali ypes or Fab fragments of such
© it is porsible th pmcjmmeé.herqmubealbswful dgGhigda pgiMiand IgB gntileddest dFor an

* overiet S s At Ao fuunt SRofies- % § opferg fnd Hoszar

(1993 it FeSY. gﬁm'uﬁélelsass 99); &t a deaileli distukdion HO%Ls teainbzogy for
© receptor NANT EXPRESSI ON AND PROT

~ pro mbmna@mﬁl[c@m_ﬁpd Bumen mrenoglearl atibodics Mpmwpbrfor producing

- suoh bR 38, e PN RITioRRA RO WO ROAER, o BOLMREE Rl o

96/3373253 Ghd J.SUPatdit NO8.h/4 13191 % 61423, 196! 5684182 30369B252% 66Y,016,
desi gned intron_ sequences, the” dual expreSS|on vect or

5 54&606,@814,311\853 And %33%98 b’léhlph awiseuporpiaddyanierensa bepigan their

entirbS SR Sl S8 ARl e Pt 56 s Cfhaces (s

Josel OR) 84l be e‘i%ﬁgecﬁoq;rowﬂb BumbBa hitiodie. difecRa hegdinst.a salvcfed antigen
'S |ncorporated herein by reference in its entirety.

using tpghpqlogysimalaptedhat deseribedpbe¥er red enbodi nent, met hods

[0052@I ch a % L:lllc %ﬁﬂﬁgﬁy ﬁﬁ?a mgu'i]ea ﬁ@ﬂx&?& epentt E?ﬁ.ﬁhé of 8 antibody

used ons expression ve

are defisebfrbm different iappieptdbulia mslaadey such ao @tibodivd having a variable

transl t| ona] contrgl signals: These nethod f ncl ude,
regioqngjerived from a human antibody and a non-human immunoglobulin constant region.

Methods for producing chimeric antibodies are known in the art. See e.g., Morrison, 1985,
18
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exanple, in vitro reconbi nant DNA techni ques,

synthetlc techni ques, and in vivo genetlc
LMABIAAL i on. The invention, thus, provides BET/US2004/000462

Scleﬂ“é)%@?é@@?dﬂl &t @t b986 BinFrechiingesad A4 IGillies deal., 4089, bmmunol.

M1 90508 ARG SBURSEHIG, 1 PR o A0S 650

ave incogpurated héreﬁrb}&mfdr&ﬁﬁ)in tHeirdnBed t? | CHinbdHRY RGbodies céin é‘ﬁ‘ﬁx‘@’ one
ME’ hai n operably Tinked to a pronote
or morg e{nﬁ}!gnwyeqlmqggf@ameruegl@@ﬁ frora agwgoman

SRR AR e b5 AU R H ot

includigpfor easrmpie, &DRSQéﬁih@IEP 239400} BT Pablvatiodio. WO 91/09967;

gﬁ A@% an the vari abl e dorral n of the anti body
and U 3B N 236 530,05 i Lot 5.587.08) venesring of mamgiong @2
592, 1o%nEPfs€I9'39GV1¥ad1au ‘i‘?bﬁﬁ{dlé 14:’1&&.5@3%&8{4}5) g@aﬁgé P& dnicka er

ehti re heavy and alns
al., 1994 Pretesi Engme@nng ﬂ(6)5806¥&1nsé1ﬁikeghsk@eﬁzlb 2994, BNAS bY:969-973),

R U AT R
anhbo«ﬁ@s Gt Dhudtan! (RS ﬁﬁm%lﬁ Hﬁl’m(f 06 | bfglé dﬁ{}#’ 6L HPRS
g a nco

host cells containin ynucl eot | ng an
CDR3 &isteil lim digblo 2 and men-butnan fratresgrie ragiortsh th framewarknesidies in -

ght. ch th t t
e frafwticRbiad Fillné it M%f‘%?%gﬁegpnoaﬂ&egé%?@w framedhe COR
donor @tﬁ@&ﬁf@ﬁ%%&ferdﬂ[%@ﬁe ahflgdd tﬁfx@ih ﬁ@teﬁ;ﬂﬁ ks for -

the expression of | e-chal ned an |bo vectors

substlt@mwé m}@emﬁqd bylmethedﬂﬂyeléhnbm ghthe attoe.gs blmodbhng of the

1ntcracﬁ(9 e ﬁ'@u SI'}%%Q?GW iR ‘ﬁteﬁlt%gdoeggfyo%{gﬁe"?% hify thgportant
for ant:&@ﬁ)ﬁﬂl]dm% andise@idne®toipaisod YS1RAG Bisi faklchWoferbsides at

express the dual expression vector of the invention

partlcu{ag ggsm@nsg (Seq ex., Quaen gt aiNdJ.ScPgent . Na.5) 385889 acbBiechmann e
en tr.ansf.o
o, 198RS o e By Rl OB RS )
_[0060] s eq uelFuﬁher, thepintibadiadioHinterds0 8ah, FOhRE, lﬂeeum&ed tH @mesle Add-
These include but are not limted t
idiotypg %_RS‘F dhats mimig) emtigensiisingdechniques yell kaowmdp those ekifled in

t
the art, 380E, f%i%gﬂ\fﬁ & B6nfl 1980 3RERRTOMUF 887 BUE N B Nissiorr 1991,
J. Immunod.t BITE8): 24@9@48?:1 Mrbhampb§3ﬁhibml : thyit lbiﬂﬁ t@)&{ad esmpaftively
0l.S acC OVI rus an ce Syst ens
inhibit %ﬁ%&f{%sﬁm Hitigen ghiterestdasd %m@q&k@ga)@%vq}blmw the art

aad distiGéed inSfjda) tq B ids; CRIERLERAS) {ahe Y or BB RAOIdIRG s o
“mimict as satigensf inerestibindingz domai dnd, 8y s tenseqience bind¥d%nd Heliiralize

K, .293, .NSO, and 3T3 cel | s) harboring
the antiger iR o ellgreenior %H&% pevtralizing @aﬂdmtmeﬁ gr Fab fragments

of RIS GV CBRRL SRR AL I e

exa:mplwsnds adi-{diotypic antibodicramticrused tabiad ap aorEEneyT intefest and/or to
cCi | a virus 7.5K pronoter). 20 SUBSTI TUTE SHEET

a
| b‘nd“s}(' E%‘iel’ 2004/ 063343 PCT/ US2004/ 000462 [ 0065] For
expreSS| on_in a bacterl al host t he dual e l%ﬁeSSi on

vect of-1i3h cREGOMBRN. WIAEHtHF@TE PRODUCTION
[0061] n eed eénf:é’fllzlg :dﬁﬁl{l éxﬁ)?éskig H@&g? %fongﬁg] %t | &Qse&&sénﬂl%flgé é'lst':ﬁg}mg a

: POl}fpePEde oﬁmterest |1gcanstrﬁcted;pig catdsseitel &qmd enexidpdremtibbdy
ler, 1992,

molecul§ iy o e ria SRR Bned o shptont & il rgbiog vebtor of te
inventionanobe lbrab@éaﬂt@rlﬁcd?ﬁﬁﬁﬁnt DA t38tgholoply@hkRideEchnidues Ml known

Non-limting exanples
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of readily available plasm d origins of replication
are Col El -derived origins of replication (Bolivar et

wOba4d845 Cene 2:95-113; see Sanbrook et at, pk98%52004/000462
supra), Ppl5A origins present on plasmds such as
in the ACYS, £&4 [.ShBateptaNod 633k« 5, WHIEB js ihcoperatet iaptin by reference in
%gl_ 1141- 56; see also MIller, 1992, p. 10.4-10.11),
its en pSCLl01 origin available for | ow copy plasmds

[0062]expr eSFdr%taﬂlbfé < r%m&edleﬁ@wmmam tH€thadd which 86k elFRiiown to
exanpl e, in one enbodiment, the origin of replication

those skillphin the aphcandisyused tareomisiauat $he duadi expressionavector prasshe with

sppros i Gkt el B aBE AR doRE SR EH LEARI e, for

-examplR Whvinelteedmbihant DIBA techiiiyies, spiitBet (26hnidlds| £id in ¥ genbtic
Short Course in Bacterial Genetics, Col Sprl ng Har bor

recom@amraﬂawnw@@y; thugyprovides ansxpression yeetpreasmprisingghaucleotide

i 8, A ol QOB 5 3B o B vy

light chvin vaiisbledombinaif ah amioilyeir a@@&i&ﬂﬁereog or @hedsy ordight chain
and haye. conveni ent cé rL ng sites. r i nsertion, of
ye

CDR. opsrahly o2 pregipteg.opyeh Vs miay tealudeshe nyclgetidegieguence

encodif ﬁﬁnﬁa%? teglon Pt fbd noleb i fscr 'foger?“‘f@b‘%h%%*e?"o

86/0580@; PCP ﬁ’ubﬁea]ﬁn WOLSH01036; anddf .St BatenidNo. ,1122,464) and Bfe6variable

domaifb i B R SasRpt e ot iy wER epler tueapieron bt the sytire heavy,
.theentF\‘E fj\f}naﬁf‘@‘ﬁ?ﬂhthéléﬁrréﬁe 89)amAdnbendiied. [0067] Wen a
evel

expression’is desired, an origin of
[0063]r e pI i CEhe dural éxpoesson veetdi wtransfm‘eﬂm&logweﬁdny cbnvmmual

techmcglgs Iﬁ%@é‘f%%’\ﬁﬁf’%a mﬁ]g%arg [}E{}\A%‘“-‘Efg E’P’&E’B{’ L fogtaqtegpﬁques l‘i'o produce

an annb@dy bﬁﬁ{drésﬁa TRk ﬁ[é iFALIGR Pchsded BbstaRils cor{tﬁaiﬂgwol ucleotide
977, CGene 2:95-113; see Sambrook et al.

encodlsgu an al}tleﬁW mtazr fragments dhereore opabsavyow light ¢1@§1 #kreof, or

portorf P 39 Bl fulafof B Sl hFRl bRl S0R0s

promottP /fh préfen%d‘éhﬁbdﬂhentﬂﬁﬂ thklekpreasion H€ dowt1s-0hdthéd Sitibodies,
1992, p. 10.4-10.11 Low copy plasm ds are_ also well

vectorwmwngﬂpotm@e &eavy @)drhgbk@hﬁmmay beersupresd dnthehesteell for

I a I per cell.
e@resﬁégé%lﬁ%bu%' ﬁﬁm?%to%gﬁﬁ és%iegay{/gc %@eﬁg\ye conveni ent
[0064]cl oni N variétef BoEt s9aems mayﬁbemhz«fd folexpestheithal expdsssion

pBR and pUC plasm ds, _since the ave conpati bl e
vector B fig TSI (681 5 aURbRoAENG 741 De/eh PO systems represent

colls AR blen TBAKBRe SXASERU AR e bRRHACALLLLAS: &

pli con ase

sequenbésasm:dss anf amtibedpnipleeule A iterebish sitar Ehese(:ﬁialha@mtete adt,
1987, Gene, 53: 283-286). 21 SUBSTI TUTE SHEET (RULE

limited g ymigyyopgsmisrassigh 8s actorigde@n 7. coli 289 B. peitdis); yeheke.gven

R e
mfecteMwhtlﬁfecozﬁBﬁﬁnt ims eRpreddiertiaials (e £, bacul@drus); pls dell systems
o e S T B

tobaccoY ﬂlro }:'vﬂ?g yl;l\/% ﬁ'anggxﬁeg \P%g agl ggbreﬁ%@%a?ss&ﬁ &%ﬁgﬂﬁéhan cell
systemP{eagl PO, BIEK, %0, BHKK 93, INSG add 8113 reellsyhattoeing cecombinant

cxpres%%? Fr&ptsgpégq.&llﬂgg%ta}@gn ggrﬁﬁ:;r%gn rorﬁgltn%r %mammahan cells

(e.g., metallothionein promoter) or from mammalian viruses {(e.z., the adenovirus late

promoter; the vaccinia virus 7.5K promoter).
20
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[0069] In mammalian host cells, the dual expression
vector sequences nmay either be designed to exist in

W@ R@4fredddl | an host cell s as epi sones, or nay BET/US2004/000462
designed to facilitate integration into the host

8§nom c DNAto create stable cell lines, e.g., by
[0068&si gni rEenemptession in: tdriah Rost] the dual Supfessien veior iféifdes an

. .0t h . [0Q70] E e, b .
R A T TN NN
For R ot col 28 S PR IGBA . e of

used as an expressi on ve

whigly ategvelblmoeyen indhe e (sendelillerplogze Al Stpet Cobrt®inBacterial Genetics,

US| ctranscripti translation control conp|ex,
Colf SEHAY Halbor 1hABE b, N toisizmers worem Slon-iming exampes
of réudily @ sitableplasmia e iFRis of r&REH R Yre (U1 REt AEG iR of Boticati
t_heyadenov?]?lus genone og§ m%‘?@%g or 1}&%&\7{&\3@{ ofrephcanon
(Bolivs ¢pgl k77 oene 18%:+4 13;0¢ Sambrookret e SEIRD) alprak gl M ofifins

presbton bl SIS piatsd (CHafl and Cofen, Tl5. duBasspolof54:1141-
56; seeptsoddilivg, 1992 p.a0AE1 M1 DA SSEIV m%%ﬁhgag%gfésfg@lo&ﬁc%%

see Logan and Shenk, .1984, Proc. NatT.
plasgids oxprnssion g1y all wylbknavimein the aftat i on si gnal s may al so°

i £fici . | at i f . d
(0088 s ool ik EBbodikieRh T i ofraligiEngFom s hish-copy
plasinitcis weed, tsheh ATGlasniii Coathindiy £ CIER -a&i*rea%ﬁfxﬁ%repﬁ ation
sequences. In cases where an 1gG heavy or 11 ght cchal n,
exanilfﬁ% Qﬁy@@h a{.eswg;l,\}ﬁzqvm mit‘m 2t fsee reokeiadl) BB supra; see also
2 Snort Cobe B AR abiiS, EBR g Shon Laopmtorm rss,

expressi on vec

NY, ghdjrefersncryhdrein)) c@nieekantideviay origifd frofASBC19RRI Bs & vatides

] f di [ ted,

(Vanfi R Rsrn" ol 085 cdosminint {04 iy GRUCKFepbors Gxis v of500-500
_ o 10 bt : b

oD e and e b cnftnt PRI hos Al o 51 e or very

high gkprissions Nveaiissnchras et 19f(Eulyah éesl 11084, if STHINW CldaMeNCe

_ Lati f ' ' . Th :
Ty 282 B e 550, O, o
the TT7 o SP&p] : | el both .

TSSO Pt SIS WL b i L

systemg(Stdics sheln d880.0lethnds Emmyimsli 185:60-89)andRnised, e
100671 1 el et o 1L B o g s i, on g o rplefismtom

erm na
diimn oFa2 , fun- iRl o t
medit 89wl 464 b, SrSbunf S0 abfh B4 o A5,

such gspl3R322, yvhichoitas ai ol B h denivesorigin o€ raplisation and ok f0apaR er cell
peci fic fashion

BolBl 3 BEEFO72, Chn a1 PAEP Shbresice? ol G0 seareih s PACHELS4, one
 of thepAC¥6300 ger{ 8 oBplasiRAVARA)haOb a?)rl t@%gdr%}% @fg @ﬁﬂ&&iﬁn 9HY exist at

be |nportant for the function o
10-1250ptes pepeelh§hang and Coleay $978, J. BaR&H6IT LBE] BHESE, sbdulEMiller,

6 41 CT/.LS2004/ 000462 ch i St
1992, 3200 J0A0 P LNEtd aficy e ool Brov b e Tomaparmpl,

pSC1@t, ovisiels haon 5801 01r60ibid, ia6a abSrdxRhat | .

%Pduct S., Appropriate ceI.FﬁPi n@%EQ?ﬁ@pggg?lgen@&ggr@CYC
and p¥a101 plasmmid vestorshave sonvraiens cloming sitsslahd cat dovexistrinl the same coll
.To this

L i the f i gn protejn expressed, >
= pBR B8 BET el b By AR Bl Bhe sl Gl Feliatien o e
selective ehtibietiy nfackery rOber sui@bRGAGGHAGRins! meplﬁ:%ﬁﬁ@fn\é}ude lambda or
h anscri t,?gl cosyl ation, and phosphoryl ation of the
p ageé’réﬁsplﬁf’&ﬂlfé Plﬁﬁs‘dbef%mplsmfm&mqs&ﬁmonw alg 1987, Gene
53: 288}y de but are not limted to CHO VERY, BHK,
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Hel a, COS, MDCK, 293, 3T3, W38, BT483, Hs578T, HIB2,
BT20 and T47D, NSO (a mnurine nyelonma cell |ine that
WQ 214/067543 endogenousl y produce any i nmunogl obutGUS2004/000462

chai . ]10072] For ong-term. high-yield production
(00681 51| Wi PHEHPS wBierng i¥ desire, ghe @RgR O€ Snligatian may be
obtained)fi6rhakd Bibterfa EOURRBNE (sof Vrilich 1995, sbhct NisdiBRIE.C., ed.
_ express the antibody nol ecule” may be engineered.”™

1987, Exheriehia colaand Stimgnelptpbinuaiumcatenican Socicty fop Midtdbiology,

- W R Qi pLigation, cel l.s. can be
w30 G b P SB35 53 o 1ot
BacteriophagessRi Olende)éd., Flerftin® PRIS, NévP vorle), B 801G 'synthetic origins

_.. enhancer, sequences, transcription’term natar ¢
of réplication, hacierja! promaters, pelacterial signalsegueacesahey babsed. mar ker .

Fol | gyi i ' f the foreign DNA .
(00691 20 bl ] A8 b AP Gmteafion kit Ranenpsbmaygither be

designed to exist frtht oleshalbai st col§ds b%isésnesg Br Mk be 'aeﬁgséa 8 facilitate

) .sel ectlﬁlg medi a, The selectable marker“in t

mtegratlpn, {to e higsk Sengmics INA. tomeate stablesiell lines; e.gt.dyt designing vector

to be linSFiz6§ 1 ¢ %ﬁ,ﬁ stably integrate the

o be lnpI asm%‘%ll‘%te%r%ir C %Iéhn%sa%f)ﬁes and grow to formfoci

[0070] whi ot example, aanmtize of vioaldithsed xRURRNEGSters M Belltllized in
Ili es, hi@}met hod may advantageously be used’to

mammaniag NOsERsTIS.c 81 §ases Waere g adenoviryp isatssd ahan expresstodyvector, The

dual expfERiSf Wcfor catéelte g‘?ﬂeﬁﬁﬁrxﬁ% ﬁeeii%atéci :B%gx éxﬁ%%ﬁq 3 S on of

_particularly use creening a
transcripgenffransiationreontrolatonipiess eac,t thellateplomota@ant babaraetlbadepi t-h

the. antibody nol ecule. ,[0073] A nunber of selection
sequencel, s g 2t Tk hen B a{lﬁ_?HP&gl Ve adeRotins gencsee byin witre of
in vivo rdt8fb@ftich."Rsrtionlih H%o%@é@nﬂﬂfﬁgf'ﬁe B8R il 8bRméle. & rogion

_ L1977, Cell 11:223), hypoxant hFneguani ne
El or E3pwbieneli ivoregbmbiant drmdhat(iSyisblel sl aaabbz ybalpstdsing IgG

sne et R 1 e, 5 50, 1 Vel s B

USA 81, 3855365Y). Spacific Bifiathh SERIOMEY alsh bk ks f‘?? Bor effiflenfP’ -

.cells, respectively. Al'so, antineta e resistance
- translatiop gf insertedsexpressiontvectoncassetts sequénees. Biresé signhlsdnclude the ATG

e SO USSR g R R BIER

including f8:o3@initiaflotiebdortindaldjaceAORguerded §s indatda i bri
USA 78:1527) Whlj ch coﬁ}‘l%rs rsegli st aﬁgt;ﬁctflgapﬁ%nate

- . apt,
expressiofyecign bA GAdicionsl tnghtiondl ganiral sz maydbdncadeq Hobatér, in
" : ) whi f .
- cases e By i AR 04 ooeSsied Yl s
© control sigiiq mc&dmg;qreﬁims,&hﬁlT@ﬁﬁﬁa'fﬁh%ﬂéf%}?hhst 398%«1%@9- Rev.
I gan

Phar macol , Toxicol . 32:573-596, M gan, ,
Furthermage; thg stiatingceogon guustbe inphasapithdhe readingdueneafithe daged

coding sodtigs efmuls QEREHLY B the LAY hlert s plnasipus ranslipal
control signalsangrinitigtiomc@BnSCREHE IEH FarftE BT of @h& Bofbhatie) and

04/,063343 PCT/ US2004/ 000462 (Santerre et al., 1984,

synthetic. Lhg.ci8eiency,9t exprasrion snaydrervhrgeadrbyithe inclusfon offapprofpriate

remapi g TP o L By R 507

Methods imBniapel. 6%, Siéss¥4)bed, for exanple, in Ausubel et at.
t Protocols in Ml ecular Biology, John

ds.),..Cu
[0071) \(,\f | 39@%%%‘%&6(111%3) may bp shpssn Whirlhmodvlates s expression
o the ; . | kt Qn..Press.. NY. .
f theinscReB B8, o ol 80! 0t BIR s HBRI O o 58 M.
desired, Sp@ugpﬂlﬁg@,ﬁp@r(e.garg.}y@splaﬁom}nddmmﬁm €4 &.¢ SleavhigByloMiroRin
products nﬁy%%%o%t(t%? %%)MC%Ll%?tﬁe%rotein. Different host cells have
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Garapin et at., 1981, J. Mdol. Biol. 150:1, which are
i ncorporated by reference herein in their entireties.
WOQwAAE3Hdr sel ection in bacteria, preferably PCT/US2004/000462

chara@txidtieiantl speci SmstiattnsToF e postAtMslasiBHal présteéin@and he
kananyci n resi stance %ene from Tn903 Frl edrich and

modifisgHion gHproteitsandgene prodpels. Appropristexsiidines or host aystenesean be

chose i G0 L3ERAT RIS i A BSPRIT O A5t o
To thll endneakaryotixelicstvelly whitil psdséss phoealtlldd machidtey foeledper

Iactﬁ\rmse gene from T Tn9, which confers resistance to

proceisg}ﬁq,f. ¢ PIAMpRYERnseni gelyersylation, anlrnhp oryatiemeithe gens, product
may bgg.g&f Nafchy! mqmaﬁ@; ﬁusgéhisuﬁmu 4ﬁdtmteﬁ§%§gh{ggﬁy9mc,

peni ci e genes
Hela, COS, MIDTH, 2933 T8pW138/BT488, mswnd{mmm@an@mwm N80 (a

INERITINS E@ﬁﬁosggg nlogRomly rsives Lﬁh”gﬁzgﬁg,'?g‘?@@hn chains).
[00721 hat Cﬁﬁ‘r IBﬁ gxfﬁxhdy@ﬁ% fisn Bf‘ﬁko&@ﬂfaﬁ{ ?fo?e?ﬁss LA

eni co ora eni co or exanp
expreﬂsfm ig prhfergads é&pm emplbmelldinlemwhmhmahly ekpressathe aniﬂioﬁbrmndecule

may b Gheihes %g)ﬁg*hért ﬁsel%@&%s”a””? G Bhichsaatain e auiing of
replicdtlon, Bést celR{daBbe 'ﬂﬁﬂsﬁﬁﬁé&)@ﬂﬁ DNA‘%bﬁl%iﬁadtB%r a??hﬁﬁ'fatef resswn

mai nt enance of the plasmd may al so be
controf elemgnis r(pge prometer, enhanoér, saquencestanscriptidnetesmingioes,

polyaGSRREDR T, sty SloreBlBn et ShiRSrint InsTyrnartbh Ptthe

foreigh BNA SenighietRd tells ity We alleed NERbWIThE PRI dags tf & e:rnched media,
revi ew, see Bebbington and Hentschel, The use of _

and thenaneswatchedstoc selectiyemediamIihe seleetablemarker infthe recombinant
| | :
o8 3188l &5 AEA5R KPR Wik Vs

into thélk ehrmdsaﬁies and ?oknhm foes foti whikd iaMimespIbe Tidied and expanded ‘
ifiable, increase in the |evel of

ant i bod
into cilHrﬂeéi gmamaﬁvmaeewy be usedgeengigper il lines which
e 88 B A S S A ity e
screeniugtand etylngorecf qongsbsitions thabintdrivet divetilpotindivettly with the
w 1.NCr asia (Crouse et at, 1983, M. Cell. Biol. ) _
an“b"éyﬂ@%weiooml . The host cell maybe co-transfected
th t
(0073 t Nt A%ufiiR) o F3CREASA gfsﬁ%ﬁ{sg&hg b uskd, difudih BB Hok Bited to, the

e first vector enco avy c
herpespsuhylpmpimsimyandmbﬂtmaseﬁmglemal Pr977eCedil B3y | i ght

hypoxgxg@iﬁn g é)gqoﬁ}og%’po p%ﬁms%gl &Mké%g%g{ﬁgg&é&%z Proc Natl
Aot SEEUSTEAORAY QR lob o SNBIIAPRGL 57, 6k, Co

22:3-10pganes cart beahployediin tir, gpitval aprt- aelis, negpectinidlly. Also,

autim Bﬁ%‘g%@%t%p%?%ﬁéﬂi& {5 bes osleseion Lokfhe folming ggnes: i,

which 8 efsfreéi& SHRERIWiBRr LA, fi9§6qwt1 d{ $<§{}§JSA 77:357;

ain ypept| I'n “suth sitdafr ons,
O’Harc bailn IQ&throlc fiNath IAacaé_cScb dI3A @811527hgnk w]:ud:faconfem resistance to

~ mycop é@%%@@ﬁss f tog’q@l%ﬁge&e?v}{ ch i.nﬁég%igéfﬁtﬁm

which é&rﬁgrs r&qétandlé%ﬂg an@m&@l?ﬁ:osﬁ@@-ﬂ@‘{‘“ﬂgaw R 9915 ﬁl@ﬂhefafiﬁ 3:87-

heavy a ght hai NS may conpri se cDNA or
95; Tolskgshey, 1993 Ay Memmemlc'&rxlw P2:673606; M}!llEaaanlﬂ?BdSclence

260:926839" Bl 'Pidt e ¥ A A Y3, Ann. Rev. Biochem. 62: 191-217; May,
1993, TIB TECH 11(5):155-2 15); and Aygro, which confers resistance to hygromycin
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For exanple, PCR anplification of gene fragnents can
be carried out using anchor priners which give rise
Wogo@aienent ary over hangs bet ween two consecRETU2004/660462

(Santtgfﬂw df.; 298 Wefe 30MA TN Methods draae bR knywh én tHenerd fedo@inant
enerate a chineric gene sequence

DNA ngllf’l V) %gf bta%w y 3ppYed tdelect ﬂlel\ﬂﬁslé@dﬁea?mhmémc@gne and such
meﬂwﬁ%féb@ésm%e dfor e ?Qﬁ%le gfgﬂgg%ll(_)eg}ﬂn geé heu elft%’%gt})trzr%lﬁ inMolecular

Mor eover, a nuc ive
Blologgaﬂohe“blegr&ﬂons;ﬁ\ﬁ’ (1993 Kriegber] Gene/Eansfer fal Expreisivg, A

Lavorkfogs bhe el St b ST Mt el Cnamisor 3 et Bacopol e af
(eds), @ﬁ%thPl%’tocEﬁs i Bt R éern@ﬂ 2 Gbhn h@ﬁé% Sﬁﬁ 952% Colberre-

fusing or conjugating po ypept
Garaplreql adn 9%, J. Mot. iBdald 1 01 ,awlack armincorpotated Wrbfer@ﬁ:e herein in their
U.S. Patent Nos. 5,336,603, 5,622, 929,
| em’“’%esssg 046, 5,349, 053, 5,447,851;5, 723, 125, 5, 783, 181,

908,
00745, 205, B8 S A48 S g Bt
such ag giakepeBlycin@e S SRR GRYg rovd DISABaedricrand\8Drians Clwl,?Genes
991 Acad.. S
Dev. $3EaY3E 5050, o8 mofis ot ol resblinee U5 ol R@oieosides {malpding bus

nSited 6
- ot linghe tg{au?tmr 19 2myg%lgg&tmﬁ i BUfifein, pabnetPendd HkptGfiin),

- the TEM443-laclgmase gmeet‘rqm J@Ppwhuh sanfees tsbistabge hoqiemcdhn émcludmg but

o, A 55 L R S e

.V) ‘Oftreagslenible etes @éc}mc'es hecladinB v abedinaed {0 gl 88hhences encoding
infornptjon available to those of skill 1Tn the art )

.‘polypeprld%sw ich spnfepzRosmacsistaacy (Hegedusare!. 1998, lﬁiéngciﬂt7i24é-249)
- Other &ﬂtfm!)ﬁ&)th -Egi?b?ﬂﬁ]!izeeﬁtal'ed%?neg By E&fﬁ e : n@g?q pﬁ{eglcf)ﬁesuchas :

' e tI usi on pr eln can
_ chlorankphémmdpfoe sxample, the coding s¢qUoREY fof bidlotmiheaisbDRarmhcdflse

(AT o Bl rE B IGREDR e 495 o e 1O RAARS 4 i boapprcciated by

-

 on AT, SRS OB S i

Cﬂ-

. may alpwbe hsad] sudh asofor. exqualswm%rdfﬁummphimmke@(m Sambrook et
a nbon, . 1981, Nature 290: 304-310), the

enoi st
- al, lgé)féﬁ?ﬁaeﬁué@?ﬂﬁﬁ et he 3' long terninal repeat of

Ro
[0075] Do u ? Siﬁ% i sk‘ibfl gﬁgggﬁﬁaﬁﬂocﬁ{%lgfe ule ;:glgge }ngréa%ed by vector

amplificytiomeor aatevactw s&@B&bbuEgton and NetischeCEisb usSOf vedtbi®bésed on
* omo g R e o B 4 B o clonin,
Vol.3. @Q&d%ﬂn&ﬁ:)ess NSy Ykar ) ! ﬂglglﬁg%ag @Q@%@éyt%%%?ﬁn aﬁgl

1995, Proc. Ac
expr685mg mbm&am ﬁﬂw ymrease i thedews! of RiibietREEEHE UM Eulture of

| = RU 004/ 0 43 PCT/ US2004/ 000462 h
host cel] g “ﬂ’é&eﬁegﬂ s iP%mB% of tﬁe kel BRAFre P 1569 glémhfféﬁ region
is assocl&@@ with tR€ antibidly get?@ go foduefibn of HeRnfibodiPwill’ &ﬁ%\é@%ﬁe (Rbuse

he tac(é)rormter er et at, 1983, Pro
et al., 1,&83\,01\11015 JlelESZ\W)SO 21-25; see al so "Usef ul prote| ns

007690 35300 e Rkl S S Rt S o i

inventicyy, M REsBOECtH éﬁﬁ@d AE a'heay 88ive i
e o e hair ARSI A ) sctbnd vector

encodingzightshaig densedpolymptidac The twa vectoisauay cungdin identicld
selectallTE farleré Srhich endPid eh{?eﬁ eﬁfn%gﬁaﬁ of ﬂéav&l?md light chain polypeptides in

maimmalian cells and Fab or scFv polypeptides in bacterial cells. Alternatively, a single
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phot osynt hetic enzyme ri bul ose bi phosphat e carboxyl ase
(Herrera-Estrella et at, 1984, Nature 310:115-120);

WORHHI6EM3 el enents from yeast or other fungi SBCTUSE04/000462
the Gal 4 ronoter, the ADC{aI cohol dehydrogenase)

vectop my(heé&spd pitich epresiss 5giy oanable ofi iprsesing, hotnkaayy and fight chain
I ' . h t 08
polyﬂeg e%gﬁglg &E ﬁtte?%gt %(a%?g% leidol# @F ejd]beh{l‘e plileaag chain to
avoid embgssl ofttexic ﬁy:e heavgramihl (Prdud¥eot PI9BBPNetre 323:512 asd Kedler,
r onot er gnother embodi nent, the expression

19800?r05 Iﬂgﬁ yﬁf@ﬂt $(an A TeglA73: dhe @9(11&5 seqenRssHpEthe heavy and light
PRI SORA oFpdbgicnRpvect oS contain ng nser (s

[007 'Z] hr ee gmiw@hdeqmmbaqhﬁhwed By statiddré recoambinhnt DNA techniques.
For exmeler bR RGco i ESE BR@MEds oBhbDFATIAL WSS anchor primers
whicl? gﬂg‘%ﬁ@ & corﬁﬁleﬁm@ﬁta.f)} 6v%}hang§95tﬂf?:8ﬁ1 twd BhsBGfvE %\9/ ?%gtﬂents

encodi ng a polypepti I'n an expression
whlch: can subsequenibcbe ahﬂsyled and siampdidied tdghrerate 2 shinmricyena gequence

(sce, B Ll BB MATFRI RS oD DEREe! 1 HsoriBh My Soms,

1992). %fh%v&eﬁ%ﬁéielc%ﬂfé?ﬁﬁélngta%z{cﬁ%m a;t}asegetcwdeﬁ ﬁﬁ& an

system can be identified and sel ecte upon t
exprepyion ¥eater emntziing thedcofonmain vaa fragmentidbertofzmak that thet bioartive

molecyl bt et RS e o ke opiacRRt L on body

[oo78]or mat |M€thbdd for m& atn@é ﬁol&péiﬁ%% thy céﬁkﬁmt regions of

i nsertion of a nucl eotl sequence “encodi n

 antibqgBes; pesdkrionk inithe ahcSereeolS ent$ DNasp$.836,6 3, 54i82,929,

5,359 48§ B O R S TR T FORR BB 3 s, Bna

5 uzygamt BP.307AC0TP BETILSG6; qugw sn’m gcfﬂmxbuemms wgcsdvmm hwo
fusion protein insert can be identified t he absence

- 9604388, WO Y(PREA, &é@i87/3%311@1&116W0|9H/Q4|8é3,t4ﬁlﬂ<§na§rpgfr¢dadﬁ9l Proc.

* Natl, A%Qc? rg%!l WA 8§XP65%§% %u\g?%%?r, {J ’gﬁcggd% '3@? 8&336, Zheng

gene

et al. ewpﬁelsimﬂnimyl tllﬂé 559@:5’60!) andVil d3af. 119925 Byee. Netd A&, Sci. USA -
sical or_ functional -

ed,, .for examl e, on f he ph
39=1lg?’2 pﬁ?ﬂ,e‘ghleh ajerjpcorprRisH herein by Feteience in tieit pritrgtiess

t
0TS S boce Tplsait %ﬁﬁ%ﬁ%@é’%%"lﬁ%&%ﬁ%‘%‘%&ﬁ? il o domain
or fragtuentrthmedf hay bt e bé obteined donoinyinforimatignavdiable totthose of skill
. ve O construct expression_vectaqrs
in the 214 & #ﬂﬂéGanwn@? iferaureeor o rutiap Pl?glsrtg Theregieqtides
sequehEAE5Hd fbtr glﬁegﬁcﬁ:'?ﬁ@foh eirP&BtHe segfe@ RS theAdith g}gﬁession

protein co equences hese nmethods may 1 nclu
vector.n vitro recorrbl nant DNA and synthetic techni ques and

10080, 16 RGP HBS VIvBFo e gh O IF ol Mesehe poptsplied by
any prOicRe itk Uelih Ao i T i e%&?g‘g Iaaree udl o

controd &@emepsmmmé' fixogenkb ancctdng fugien pmmmmludb ibghareaiod hmﬁeﬂ to,
the SYEamofs Fostch (bt and eimtione ot Sebre BRaGFS 10 e
promdtéx%iﬁltdiﬁk‘fﬁ i they 188 Fe?ﬁlﬂa?i'ép%gt dBRAR¥arcoma v1ruf 6}6am§nnoto etal.,

pronot er / enhancer e enment Known In the art

1980, @eaf?é’rw-%'?); the herpes éwna«ﬂme kplaespromotm‘f(\)\rabelf etadrt93 s Proc.
Natl. Rfad, 861, U S8 cadfads) BRALLOR sedtipfits PR SoelsiTophignein
gene (Bkinster ef al., 1982, Nature 296:39-42), the tetracycline (Tet) promoter (Gossen ef

" al., 1995, Proc. Nat. Acad. Sci. USA 89:5547 5551); and in bacteria, prokaryotic promoters
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expression can be obtained by utilizing a variety of
i nduci bl e regul atory sequences. In one enbodi nent,
W 20040533l e, the | acl gene and its gratuit ouSPGCTIUSED@/000462

st B 3B B ol 3

Usseqesrmas*;s 60l A Srubtad CDYBER atesmsemorsamﬂ rAé‘?ﬁdScl
via the 1ac regul atory sequences. A var i ety
U8 80i21729¢ seq s lgﬁeéﬂwx@?ms Qmmombmmactwomsugnnﬁc

b tl d
AmdRETIRD, 24534 ob Rt gVl ML a2 sy S ptble b
(HersaraBstreltner o, muhe303fao9-em)br thiéauliflowerRiosdis viths 358 RNA
different stren % 0085] _ O her_regul at ed expression
promagfes &t o 8Nl A g, SEHRTAD pd Chepremotsr of e

photokyHih nosm gue %ﬂ&s@ﬂ&%%@\%ﬁﬁ% ¢Eferd I,Jggﬁéﬂaeeﬁ 3, 1084,
NatuGe 8 £0: 11&@2@)@5@&@ eléﬂlmtél'ﬁb"ms};aitemoﬂ@? ifGases Sk dsethe GaL4
Hillag,@ég m M crobi ol . Biotechnol. .
promgicry yalcphl dehydspgsnase) promotsh R4 fohosphralyaera] kinase)
C1857 (Pi tt
prorfiéf, bitftho allige PhphamiiBoB o000 C1O5 T (Pt e

[0081B: 85- 91 a speeifict empbadiment] #he capidsdiowof aepmlgpandesslmgemed by a
Acad. USA

 cond DR TSGR S o S B seprsion
_Ofaﬂ@l%ideﬁ’gﬂgg%7lﬁ/@n|xﬁ@ddgléﬂfbrﬁ@é am 1973, Proc. Natl. .

Sci 071559-63 (Nokanuta et at,
- [0082bg2, J Exmsszommv}itors Gatiainingi8SIeTp, gend enchingempolieeptide can

e BR3B! P (SRS pole or

b0 BarkRdr® BBiieefimetibns) dirdl (3 R a7 -
e A ge PTg(Amnn(e)t?eig@és B JT AR oqueica I fhe firt

.. approash) G prespncerefia gere mc@mgaa nolape:pt@@ e m;prwm ectonegn be

dotetb B bl b@blb R hoif¥ brBBR bl ceisioat fhal i o
homblegéls tb an itserted pédeaticbding ﬁfa’pd@iﬁépﬁ&@ resplebtivelp.t IS Sécond
prompter is desired, the tac pronpter is

appr%?ﬁbf Bz rorembinant ueton/host systsnyean beidantified al selegtedhasad upon the
preoE ) oo AR BEEle bEYThache @20 URFRIARE B scviv,

remslaﬁceﬂtomakmtmn tansfosnationphetstypé, adclugiohdodd fﬁ@‘rhfﬁhbﬂ'm
m)ters are, well _known in the art, for exa

baculg H&ke.) caysediley the dnsegionpfiganiclestide &Qﬂ“émiﬁ@‘fgglég a polypeptide

in the S FOF Bxint3 1P heRR SERLEE o RBbAPHE A8 piotein s

inserted vARHT HizARaker §6886Juechos oiéﬂhls BHOT, Ir@comtﬁﬁﬁﬁssd:cﬁi‘l’azﬂth the gene
vectors

ﬁfiull | engt h 1 gG .heav r ht %haln
CHCOPAE (RAAUSIE PER G e gne %ﬁéﬁ v &g absanes ofdhemagken gene
functRin® TR Y& third h, %Eoﬁblmle%%@ssﬁf’?&t&s Saﬁ“ﬁgﬂ@ Hﬁﬁéd by

that are sufficient for nerase recogni
assayimgihic ggnapdadt (e.gLBBIo; pfﬁ&@l—dﬁlﬁieséﬂlb.)&ha @gcorifBinant. Such assays

%4/ 0?3343 PCT/ U?@r!‘g‘ly/ .0004 t ranscrl t i on
can be bagqd, for sxampleson fisphiypigal o5 2#l prepsebesof the fiinn protein in
in vilfE B GRRrld) Ble. TRl PHAH L6 bltfa%ﬁ{?cgﬂl'foiélsﬁ& Pg@?;ng and

transcrlptlonlnltl on activity o rase.
[0083uch setmpeotibs metyods pravieushcdésagbat forghe 1hﬂﬂmms pODBlAvEagments

into 3 Ykt 8% g o CAREiraR BaroRuig Lo SPRBiiRg & Botic gone
- GOHSIEtﬁ%%ﬁbﬁﬂJpnﬁf%&iﬁ&Mmmhﬂ el igndomid ﬁale @mh coding

expression include, but are not limtedto,
- sequeages. yThesp methods nmgm}ude( iBavin secombinanh B nnd a;eﬂ:lgtlc techniques
and it 94 rEcofrtiinaité (g%ﬁéﬁc rewn%bi% ff&Bt Gﬁxpress:on of IgG heavy or light chain
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contained in the 3' long term nal repeat of Rous
sarcoma virus (Yamanoto et at, 1980, Cell
WOQ200R%33797), the herpes thym di neki nase pr onoPET/US2004/000462

in maf08 el mal be eﬁ)p&secm?d hucld6 26 se@@ntcﬁgosﬁét the IgG

78 1441 14453 *° 1T regul atory sequences
heavyrstlight chdin isrexpresseirie a(Bst transformed withtthe A@8Rbirat DNA
pl ant expr, on ve conprising t
oo For R Abie, RSP G e B S dighh S ey b ouselie y:eny
prom&ér/éiﬁance%%%en%‘ﬁﬁé%@uﬁﬁ@aﬁog 213) or the caulifl ower
aic virus 35S RNA pronoter (Gardner et at, 1981,
[0084Nu cl . Resforably the nczgaligxpression ofiEab fragmente or ﬁﬂl—tehgth IgGis

°°m“§2@}8%%§5§§??§Pﬁ%m%g?‘é@Pwﬁgéﬁm%ﬁghO&p 12, 58 box gFe
‘xpropGTBiIte BAARTE Pyl ¥ Rty OfindidTEle raw%@%ge@%s one

embodiEtept forfxemple, ﬂm loabgese and gy sm}ultm ishcen WAG caovheaititized to

e [, BRRTR o PR L8 2 e

encodiﬂg@tmh pﬁlybb;ﬂuﬁkhre tEuribed G/i0ths /#0(RP re?g@lm&y%e@fences A variety
transcribing RNAin vitro_or in vivo, and are
of Othéfo‘ﬁﬁ’écilb]ieé’lnl’lyf’f&v aystens ase well knows de ghose efigill i the art which can

also bn(’ iALRD EQ\%}% bﬁjxlag ési%n ﬂgﬁ{ iéq dud '%ggnﬁl 5§5e??g§mrﬁje grgtg%ncan also be

di son
vaﬁeddi}dismgpmmomrsofﬂ;lfﬁfmcstrqmgtmn it may be necessary to

enmove,. add or [ter and/or, 3' untranslate
| [OOBSLor U1 oRufics reguiaed reprwsiomictems g rrhhe at%éz@@rlaclude but are not

- limite®, %Héxﬁt aﬁ@epm'l abfggigmw&e L;gl;é, ., Schleif,

nltlatIO codons or "ot her ences
2000, Treinds Genet, 16i569-5665), teTEE syextsm eemsmdoﬁ*eﬂa:ﬂrﬂmmtmeo Appl. -

i ol 5881 B ook b bbb e
inducibl@TRS\bA4 RlpYessor CIR5Y gﬁmahaflbﬁoﬂ‘ ém Lk QT?BP&tremo etal,

expressi on (see,
1989, Geae 18:869)1), t& molmmgﬂ;er argl trprepmssmesysmdnf&pnaneMJ 1§76, Proc.

et GG, SRR T oo Wi ol 1 Kiené oo 128 e Aoy

promof? {GAIb 6N ﬁﬁ@l\mﬁﬁl @973 t’?odwmﬂ A8d. seamdgew@m Sg) 1th he

presence of rIC domai ns can be reduced

(Nokamugaegt aly @M]J qué AppdGen. 11239299, the X7 gene-Q prammiter) phoA

R Baf o B R ABKE 554 Ui 13 )

the md}hasmoF@ra ﬁﬁmﬁﬁlon R6A6RE, SWhiSieRUSNEESle b9 THPG(Amann ef al.,
nces transl at’i on sequences such aS Shine and

1983, @amfg%ﬂa -78)s doresrample, arecabieommenty nsechgirang prespolgrs, tasolting in

e S ST ST, b G g
controliétl by eachgrb@bter| Monﬁé@r&ﬁ@ie@ is ddaftd, dh@tad Procisteride

gnal sequences which be natural or synthetic in

appro%matgbhten@l@ sirongeethan .l,a,cég/ e wilheegult in bigh baseline levels of

S e ey W i BT ot
is requirﬁcﬁ other HabRriklRSmotedt hre VRMlrde: Wake At Sor BRanks1E dnaltose,

Leader sequences, associated wth prote| ns natural | y

galactage,qriqtler dﬁ@irahlmeromfrr;{s%ﬁncea pésucharompiaipire aviitebimiron
0 eins to the
- GenBallk (Bllks'el i 130T, Mol bl R 14030720 21 “cener
[0086] 2 21: AGFor eﬁﬂﬂ')(otnt ax;ﬁeqsfoafc&' Ifuldambngﬂbltgﬂ h&aviy or liht tﬂiag'ﬂ fkctors
31 uence encode A protein | eader sequence
will in p&% tigrspeci gg) c%% ip§ andpropiptergagions; include

ﬁé)s endds Ghia!
el r S GATESA AL pOVRerECES b DRANELA,

et at, 1985, 27
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Proc. Nat]. Acad. Sci 82:7212-16), QOmpT (Johnson et
at, 1996, Protein Expression 7:104- 113), LanB and
WA Be3kbf f i nan & Wight, 1985, Proc. Natl. AsEniUsS2Bedi/o00462

| mcny §§H%ﬁm‘%78f‘5&@h¥% a%’g&é%ngl §“K ent eglgetngésl tﬁgt thodulate the -

recognitivhy bindiag g tramdeeiptidn iaitiatibl dtividy o RWA. poBiaerese. Such
266: 1728-.32), protei.n Afrom Staphyl gcoccus aureus
sequengesInaIRA i, a@tugaltr maydggespRpsive fetraps agiingiactors. Depending upon

o i of 6310l pr RN LSS AL s g

. may bealsechtd ¢ohiro]l Bhplaaxgression metide, Isutgmii:ot limited to, the SV40 early

 promotgerpgiond Bono %ﬁ?ﬁ%ﬂ&n L1081 Haire 290; %4:%10%5 PRI 7).
_contm%@ﬂi?&k 3AlBﬁ mkﬁhstétﬂ.gcoﬁ{cﬁj a{fd% (Yeflabid b4, é??SO Cell -

pr epar t|on co rising expressi on v
22: 78763@3 d¢le herpesdypmidine kimse prorhotet (Wegider |esals,dl98 hjirrec Natl. Acad. -

th tho descri be ove Such net hods. ., .
Sei. USis 714850, (e rebitory pemmcerrel sme it e s
etal, 1992 Wﬁﬁt‘ér@l%aﬂ)oﬁ]mﬁfﬂﬁﬁkh& v@é’t@:@% iné tﬁétase

cal ci um or “rubi di um chlorlde ran ucti
' promot@:fregm (HerreratBatrgla emonin1934; Nedunt 503: 2&)191%1[3) pathe maﬂxle%nwer

mossic Wit P ENR Botie i Gatel Fiel L98] el Kt e 282, emdte

: promotﬁ*‘tﬁ&ﬂé"ﬂcﬂo@hﬂféh@ bﬁ@hﬁd&{blﬂésc@}#ﬂl ?Hﬁe ¥hrbak lgﬁ{mﬁ‘efthstrella :

preferred enbodi nent roporation is used i
-etal, 1&%4 |1§at@rﬁéIﬂrléétlélﬂ),pcpm@tﬁreelpmmsm geashor gther fungi such as the

Gell 4 pfyrititd, 8P B Totkhho) ARl ARGl Oe 0 Dene ™"
[0087] Publ i ¥attogs tAstseatan Bsth aptonblee ind A tRHER B8 GMo WiBYh a
Yor k Preferably, about 50 Al of a standard .

. polynugleatidecan be aperativaly inked aseiyell kmowadn the ars Spehyepiors are
+ capabEELAERANA W bARIHG o L EPDES ol g fom

- sources Isuciem“ Steatageine (LA Bﬂla}/éﬁli{b)rand@rﬁmeggBib‘tedm(mMonym*s QM order
referably, used. In experingnts that require the

* to optingize bxpressiogandior it viiro HIRPCTIROOP o} BBYIS ltes?ﬁsaimp Egue¥eeadd or
alter 5’ h&@o tBnslated pOHioARbFt h{e%iw ftﬁ({gﬁk e c é:%PE%Ptlﬂ

transfornmation xper I men
: 1nappro1ma¢e aliembtivectraisintion ipitiatidn axlong\bt ether set;wtcemhat by i:trterfere '

 vithor| eagasgass%@se Bt Shp B st o ko et
consensheﬁau E&hgglt&ecfaﬁfbe 1£§éhle&‘ hhﬁﬁdiéreig &@@9 'tsﬁlét%ﬁoﬁfb

de t| henot ypi ¢ change conveyed
- enhances&;dpe@ssmbl(menagk Kozalg891 [JOBM] cmpmj 266:19867). hSimilarly,

- h : . oL d
e BRSPS P A 55 R B s
in order%8 hIRHRE RehdSticH (eigl iRt édﬁonkﬂefefb‘nﬁe 6668 hobttel %&ﬁ bbL F&)&L}irtged

resi stant col onieS that appear after overnight cu
the presendel of §¥-Eokich dmmmhyemdmtraihmﬂlmddhe likex] 29 SUBSTI TUTE

'_rﬂ

oor SHEET, RUL 0 43 PCT/ US2004/ 0004
[0088] < pcl fo Contiin éeg'itieeeﬂmcss igegost for protein
exPressﬁﬁ%smgmaﬁoﬁaf inBinflnhficd GShe IRBAST 3B oo 5&3@@%
such as the kananycin resistance gene rom n

promotet Fequstiedsc enhancer Sequeaces, tragddtion sGguergemich as Shine and Dalgarno
or s t hat .confer resistance to other
sequencgs, KNS DRRT Kt refHER By KA ORI eatF b and

temunat%ﬂ%igﬁ%iﬂa?% Pialeded, indBek ﬁlhéte BSIEON fii fhe vBALANYCI N
and strepto cin), the actarmse gene from

[0089] Tno T vestars lelflglsm@,qlgdaasi F%‘l“ep@?ﬂ which may be natural or

synthetié H@e#g §eqn§1¥cﬁ {évfﬂc{h a} &r%éf@bﬁple#ﬁ%s e.g., antibodies such
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penicillin O and penicillin V). Qher selectable genes
sequences including, but not limted to gene
W@ 2a@633¢3 encodi ng pol ypepti des whi ch conf er PAEBG$2004/000462
as IgG, te thedtsercell idedaahescan alsalbe usdd 9BcadGesequeites, 28 doc?t&) with

protein%a%ag'\ar@e . ].1? Qi}ségl:eg %(Igﬁﬁglt)gr?p o %éq.qb E‘@E’#xélﬂpiqi gﬂg\%g tg ngc% tltlehsaegretipn
. b R&E t hin f
of form% *Jﬁftéiﬁpfbetﬁé ﬁéillxplagn? El\gﬁéﬁﬁfy?\'& gt all, ?%%(%:,;Iﬁ{):lége%e@éﬁeﬂ%l. -

or anpheni col” transacetyl ase e utilTzZe
474). I Eipkefamed crebodiment] @i gnabsequai2:chBoded $e Omp Aproteibieader

i at i]l.ed. t,..oth ‘
sequondiofinds oF, 1295 BBy ol g BaRRSaB, e iinal seawenges e
also podsitfic,Fhafding, il yorliiled®, ﬂl%qgade&LﬂEilgg.?’ gglﬁ%?g%’é@gtﬂ Legclz_l?} 1985,

variety of auxotrophic markers [ é
Proc. Natha&cads agr@;masméﬁmpr (Yahnserugfrad), 1996 Bootpin Expaessiondt: 104-

113), LERE el e (5tfpled gl 88 S NIE AT R 107
5111), phReenda (Kidonaga & ol., 0984S J! BN CHed, i230:2309L5a% GhRabtbLins
protocols are known in the art. Lanbda packagin

- (Moriokabuitimels ek 1993 1 Rielo Chom2tts| 2832, prelegn A Formm
- StaphypbREE el tAbiitheeticl 1, SRR NEMABRE 118500,

endogluexiise $i9hoB, subtilisto bl Wppl. iBadirbiy. Mityobiel. 5A228NaRe), B well
..the art for purification of _an inmunoglobulin

as artifigig) and avathetie pigpal seacaces AMackpiyrea! & b%‘ﬁlny& gen. Gengt.
~AGENE , fiigRh t ey i, 1l y by affinity for the

- 2L _spélg??%?egﬁé’ilgg?f %??ng??%ﬁé%:lg %HA and si zi ng col um

[0090] chr onmAhy guetimdyinowndnithé drv Gatdelivering £ DBidepepadation comprising

solubility, or by any other standard, techni que far
the dual qrpressipn vPiteR ‘F%ﬁ_‘%@ﬁf’éf@&t’%ﬁ o2 Pﬂgﬁsuftﬁge Soiies gtttk
methodé?&es%%iﬁed’-’ﬁlﬁﬁ@.nSu?H‘ﬁﬁ@ﬁlbﬂQfgie%o%ﬁﬂ Wm&ihahaefbumggg

used to heterol ogous polypeptide sequences descri

limited terledtroporatiot lo€ oeliss prepitingwornpetertecds with calchum br wdidium
oot 358 B o RIS RS, ECEL SELECTL MG AN SCREEN N

eukaryoiEI0BRE Trdthodt Td (Phie Bt affYidt HabteTo ERLBdpork d,tlaﬁﬁgét’ibd With

and Fab fragments of the present invention nay be

calcinmghasphatepriccipifation of DA and/viedl packaging ringgreferrad ambodiment,

* electroppifionif ity CefS PSR Lo SoRPHa 19 S RGr st by
standar®inethdHE(s28 Ausubet br A1) ABRAYProfdolsia Mﬁééﬂ&@ﬁldg}r Greene
sol ution (eg., Houghten, 1992, Bi o/ Techni ques 13: 412

. Publishing Assogiates andaWiley|Interseiepps MNevs York)a Breferably about P pl of a
ish beads (L 991. Nat 354: 82 84
 standard py¥farafifn LSRR bBR ool i el Tttt oty B anif,
procedufdd. n eﬁ’%rﬁﬁ&ntd\@nat fequitdiht WhhsfobfatiatPs Rslitidr obikeuldr Vetter, 0.3
SHEET (RULE 26) WD 2004/ 063343 PCT/ US2004/ 000462

pg or meng of veptar isprefirably ssed7 In ex@rinnitbatrequirethg transformation of a

DNA prgpyfeftor o3 o REDER Dbt offnoll isprafiibivapdl (B
transforR@toPetpetimehf) the INNAG REEpreftdlp ﬁﬁx&%ﬁfo@%\léduﬂporhﬂaﬂ.i After

Science 249:404 406; Qnrla et _al., 1990, Proc. Natl.
eleciroppgatian, the cells apspreforably dilugedlgn culiwe medivms jand jmgbated for an

' . : ; .
spproxiiffely P s 3¢ oyt ecb s B0 Boftre IR BEE GRS

identify A piemdiypic chenge @avepddshy the selettabloatarka izne been
. identified to 1 munospecifically bind to an anti ggn of
[0091] ; it o r@Bbmally; dhe phegatypic shapgeismesistance to an antibiotic and the cells

are cultured on plates that contain the corresponding antibiotic. In this case, the antibiotic
resistant colonies that appear afier overnight culture will predoﬂlinantly contain the desired
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can then be assayed for their specificity and affinity
for an antigen of interest. [0095] The anti bodi es of
W0 p0e0es4#3 or fragnments thereof may be assayed H@Irus2004/000462

subclonfBSGREC Fb the Qéleﬁiﬂﬂg :E[a%k&,npr%%ﬂlﬂﬁ B ioﬁ@fe@fsﬁﬁé%ﬁ'éﬁcers are
cross-reactivity W th ot her -antigehs by any met hod
used, $aeh e therkangreyein tresistance goms fomsTnidS ¢Rriedrichizad Soriang, d 991,

Genes 0 53815 T5EFEEF b Ao RS At
(includifig GO iritod 6 dih3 e Iy ERD %étﬁé:ﬂﬁciﬁ SRR YIS SarSHBin and

as western blots, radi ol nminoadsays, ELI SA (enzyne

streptamysi the i dslastamase gens from Brdnwhickronfarsesistassatps
pic RSP b o B e B G P

peniciBEBO ¥id perdddin V). NOthep Sl8iAAY Bencs Q6qlefb® Thclbda b ot limited -

assays, immunporadionetric assays, Tluorescent
to genp AeANGBRES sagadingpolyRapiides Whish sorfst ggosin registanpe(tingedus ez al.

1998, Gt PHEN- 250" O B iy Alchp ) 3R Wi e e
resistaRtelocmeihenicols\ich asl tiloranihehiegly for\éample, thededing/se@iende for

Sons, I S i.ncorporate

. Inc., New York, which ics ( db
chlorappheiisaldensaseiviass (CAT) pan lawtilizer (Hikompanl ¢l 1991, Gene 102:93-

98). %%L‘%??ﬁ%%ﬁa%ﬁ%%sﬁﬁ%% It]%{] %r&f +t§%§g~]ln%ﬁ()mﬁ$ n¥ifodib select
for maintenmmnepf e ppisinid may ajso beased, Suglesse farl dxgmplepvariety of :

IS e R ER T T
[0092]8 ﬁ OXY ChOlBfir eﬂb&&@%&%m@a léd%lléfé@' into%? fodYlcsP g&\;\nﬂ'ﬁiﬁ%lucﬁon

osphate at pH 7. % Trasy suppl enent e
. of DN Artbaidias bpdngsackaged datoampbage paticlee & eoriNthansduadion afié packaging

oo B L o RS ERES b

(e.g., ftoh PréimBR! Madiseh, Wiye (e.g., 1 to 4 hours) at 40 C
eg addi ng %@otei n A and/or protein G sepharose beads to

0093}t he ceDnecd ansntibody meldsulei of dniersst hasdeen prodhead bymecorpbipant

expresfibo, ® gy n¥ R RS oy Ay B8Rie0 LnBy i Blebarp i i of an
immurdgtdbutiy nfledults faixaRPty by ehrondhtSsr@sHy (2., ion exchange, affinity,

. Lnmunopr eg:l p1 tate a. art.l cul ar ant I_ gen car] .be assessed
particularly by effinityéonthe spasifictantigem pfjeri Ryotetnd, axid siging columm he

ohromHabraff), Cesnifost AN, SAREMSF ol o7 R BB et Rommigue
for thepatifioaihn dfPpretéindN Fudhd, AR AntbsdiePGRht PRsORGNBAONEr fragments
re-clearing the cell |lysate wth sepharose

e.g.,

thereofyman iy fised o hewrplagouepalypensid sequeeesdicasibed hercin or otherwise

Is LR ' tocol s see, e.g., Ausubel et
lmowna , e%g?oe@@@@%ﬁcgnﬁ?r otocols in Mol ecular

To019 Mincpe I st Bt A s clmpE!

PCT/ US2004/.000462 00971 West ern bl ot anald;éEls

gener a-44 L’g@%%% m@&%ﬁm@wm&m RIZATION OF
e

el lectrophor_ I protein sanples in a _
0sa150! Y RS AR 6 Shg 15 fragfis BT o ERAPHOY

charactefieedinad wirietysofhpays, fin pastichier, flkisadh JdG ahdPalofhgrhentémay be

rane..such as nitrocell u|l ose, PVDF or nél on,
resk, $pich ap@ssay

nb
* assayeqhfosdhe aylitie tmpnmesnesiceHY BIngdR ap gudgen of] iy
! f T i Sy . B
ey b it B o Q0 Bk o2 R R 17D 95 o
solid suppottrsanie asv titicrptiterdisy, oramt bdadsiflag,HO9d WathreB54E2 84), on chips
: (FodorI : gﬁél)r? g&l%f 956)? 01;J Lgc%é(rian&] .g.ult’a]ctee.l{tN(Y.\%ﬂy3%9}, %en spores
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washi ng buffer, blocking the nmenbrane with a secondary

anti body (which recognizes the primry anti body,
W@2094/0633#8 ant i - human anti body) conjugated to a@CT/US2004/000462

enzymati c substrate hor ser adi shper oxi dase or

e.g.,
(U.S. Batea Now 5;3769?9835,&@35;8‘5 and 5003 466), ve phaskmdsj(@llkﬂa@ 1992,

o, S5 R S SRR B 8 O] S8,

249; 3816 390 D&l DEID, SEREcTI9:404/ 406} CwhilbLertil lW'P‘i'ochaﬂ Acad. Sci.
know edgeabl e as to the parameters that can _
USA ROGHTS G525 and R0l il vk 22808 G} (easiof heseneizences is

ool B A e gl S5l s

been i@értifiedad $mmi@Bshecifichily lﬁmﬂ P bRtiRh Df lnﬁer%ﬂ (ﬁ'ﬁiﬁ' ent thereof
Bi ol ogy, Vol. 1, John Wley & Sons, Inc. ork at .

can thembg assayechipy theispeatfisity apdifisity &ra@mhggl gmtqg@q#
[000sf O3t '6129‘11& D&t Mfa‘ldéglo?fmt e&%r‘ﬁ%gha gif {3-% ?&tﬁe{i’\fb} h

tigen
mmuﬁdhpbﬁﬁahhlﬂlﬁg)toamcmhgﬂi alfihtersso ambm@b-reactﬁfit;mm Bther antigens by

QU T O P e
bmdmg g chRd- ?ﬁctlbggﬁsk@éd?]ﬂ%@ﬁ& lﬁlg;c/étfg? mn?ﬁe‘?fﬁ% algé bl Sortupetmve

nti gen. e anti b i nt'er est does
- assay tystems usm@techmgmﬁgauddastwe@erd blats, tradibenmongesayd, ELISA. (enzyme

i.nstead, . a seco whi ch reco ni zes, t.he
tinked jmmusiosdrbept 48% : é%qn%mg%ﬁfrﬁém%s% Einigfien assays,
precipRETTRA s EBl b tﬂmﬁﬂﬁtr@a‘bh\ﬁﬁé limnfy lﬁiﬁ&#ﬁfszonbdg%%ad of

) coat I ng the vve e anti gen, e ant
, aggluthvatlom assapls, tcomplmem-tﬁb:aﬁdmssayssmnmradlomﬁmmt ﬂbmdscent
con

t det tab
 imo A e & iRD RS oo 110S B lun ek Sefyepgaputing and
well kh&@n ﬁpﬁfe@t (}éﬁé kg, %u@él bkl bdls, 1904, [Currtht PWO‘I’S 1B%olecular

as tO th ngar aneters that can

_ eab
Biologyo @il lo JohuoWiiey e Sows, live Mo Wark, pdiets batcamombaiby reference

i Y B SR i o

mtend@db?hayo@‘@htahﬁ%, Current Protocols in Mlecular
Vol. 1, John Wley & Sons, Inc., New York at
[0096]11. 2. 1%0@9?6%@% metoa@ls aenarglly i}on@mnsarly%nz p population of

- cells 1:?5‘ ﬁf’stﬁ é’s&&fjastlgﬁf\gg .‘E ‘6‘9 Q’E gﬁg‘%ﬂ 0% téog%g%

er ac Ion can

deoxyamay,so 19 8DS, AXESTH KaCr, 001 M%‘ﬂeihni phosplitash p1g 725 4% Tiabylol) |
a radi o mmungassay_ conprising the ncubation

supplemepledawity protefe ﬁh?sa@hgtase apd/oypratesse)iniybitersi(ae:» ZaﬁHTIbd%MSF

- speth, L Sl SR G0 LRSS TR Bl
a penddmfnﬁné (&.4.hetd 4hedre)yht 30° CUENIhg pioftei AR/ ¢idrblei’G)separose
2004/ 063343 PCT/ US2004/ 000462 antigen. The affinity

beads fgrthe gell Bﬁﬂﬁeb@ayba@pgtfweabs%@bmurloaM@ RAD &7, washingghe heads in

tyss bR it reRperifing B beAR Tn SO AHE B e ViRl ek havipoay
of mteﬁilsbio 1ﬁﬂmlm@rémpzﬁtﬁmd pﬁrhtulwmﬂgbh can Beﬁss&ie@bjul ae d?:restm blot
al so rmned u i noassays. In this
analysigq {ine og‘ﬁl%ifm theat yrou %ﬁ%ﬁr@@f oqBsable s &ﬂ@émﬁera that can be
t
modififl s o tRing SABE Bhady 20 gh ARk @' doBHAR g packgronnd
- {e.g., ptbltpring thetdell lpmateswitle sephfirdsabeaiaki Far farﬁxenﬁscmﬂomregaxding

. unl abel ed sec anti bo ] fer d \
IUngRERGHIRTRERE PI‘EP?QS%?“@ an#@;eg ?qy§4s 198, Caggnt otocols in
Molecitlg# BIdTbg}ﬁ V€L, John Wiley & Sons, Inc., New York at 10.16.1. o

g
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bi nding on and off rates of antibodies or fragnents
thereof to an antigen of interest. BlAcore kinetic
WQraHgedsss conpri ses anal yzi ng the binding and PCT/US2004/000462

; i ; pae f f i
t00ofh PROT, Wendbth Sloe BAOA AHERNS bomblitS EcRachb RENER Riiples,
- electtophovesis of firgrotemeampldidn BpolyRbS 1mEaE 281 \(¢igl[8%) 20% SDBLPAGE

ti bodi es or fragrrents t hereof can al so be assayed

A
depelil@% R themelgeylas weight ofithe gntigen) dransfeming fhe Brotein sample from the
poly Ry &8l 1o Dineibino st dsti@Sdliyfo, PYSF BEhGlop) Bipliing the

membraaei elpclipg baluorp(eas SPBY withe% BS@pé0ionk-fat milk), andshi@ihe
iith the antigen in

of interest ca Ze gt cted .the
membyane B Weshine B (€. BPSt eoR0)sisKking themmenipe with primary
antibbhPIURe ooty SCinterah dited iGTRSHe bR halifit e mofyfane in
wash?wl‘g budfifer, rdanking the Aty AR 1t1:m|a asaondstytantibbdy (vﬂﬁetn‘tﬂch ognizes the

. ow.cyjonetr oL ,a Scl nL,l trqQn . assay.

primary @PV@% Yot &5 i AP a{lﬂ@%{ﬁ?@lﬁww aaa%szmgc substrate (e.g.,
horsch AN FRAGIORS o SULBACHIRplil=d) & ralRhEEHARYRCERTBEL 350 o7 125D
dilutedyin dlgckingrhadien rwashingibe membrane ik wash beffer, and detecting the

. SOt anat r nm.ne h rythrin
T L AT ——
that chh BOHRBURT b créaRe Gt detbaied btoTedad® théb unfhoise. For
bet ween an antigen of 1nterest and its host cell

further disspssinn regarding vaestera blot pratecolsee; ¢.g., dusubsl et #oeise 0%, -

Cunc, B4R S8 ALY . A e N ok

10.8.xel | -free assays. For exanple, the antigen of interest
8Ean be contacted, with an antibody or Fab fragnent and
10098 he abiiLilP4hs PmpPries RrepPATHIEARtZeN, gARtingy wellofretf welbmicrotiter

ey SO B S Gl SRR b coponns
such asreni énagiyatic subatratt (aguhaiseradish pemkidase efalkalink phobpHtase) to the
ag‘gp ort _a%r;td t he ,antlgen of interest is |abeled with a _
well g e@%ﬁ’m_ OF GrhSEOM 81 e dletqcting the pretense pf e ankgen. In
* BLISASB 8 bod forFPUTEIR 130 HTIOR el Migpguoc
msteadm@umﬁ Tmtiﬂmdy gﬁﬁcgemmmﬂw raaﬁboc}yfi}f ih&r@&)rdoinﬁightl;ed% a
C ete urifi e.d., rtially or conplete )
detectgblgBompoudBAY b pdrdsp iusil oP e inbiead ofeaating ghevell with
 the antibéd, fes antﬁBd% Al 5% 8alB Yo gﬁ g@eél;.) Un S chdedh Seddnd agtlil?]o g

_conprising the antigen an mai n, su¢h™as a
conjugaﬁgiom detéotablecarpaind manbeatded dollovang ke diditionnyf the adigen of

e G S o S B T
P s e L B 2 ol s Yoy vaiations of
ELIS A kniowrsinghe ady For fugtiendiscussion ecgarding BAISAs &e, ags dysdbel et al,
hei yabilit. i,nhibit o regul.ate an
ods, 1968, ot RrBRienls i st Wbl Vol it iRy deonsotnc. New
York 4thagei.of skill in the art. The anti bodies or Fab
fragments produced by the vector system of the

[0099% nvent Thebinding affisity bfarnantibydyltcf oy antigen and Hiel 6ff-yate of an

o Lnhibit . | at.e t. [ f,. ti [
antiboltPBhffedh Hlecde R0 be AbEmbinG f PORBAUDE WhoilR s, e
exainpd¢ 6f a cAiipdilive Binddkl adi8y isla raliloRAmbReassESdBpdkil Ak ti)%cubaﬁon

.analysis, Nogthern bl ot analysis, and RT-PCR can .
of labeled-antigsn fags H or pr Divdfivithe antihadyaf dpteresbinghs presence of increasing

amoun@d b (HisHeRS ﬁﬁigigﬁggﬁ:tﬁ@ﬁ@%n REAELAGRBoBY vhilG 15568 Rbeled

system of the ven
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on are preferably tested in vitro, and then in vivo

for the desired therapeutic or prophylactic activity,
W@ee3/063393 use i n humans. For exanple, in VitroPEEES084/000462

whi ch can be used to determ ne whether adm nistration

. of i fi nt.i.body.or conpasition of the present o
antigefl] The BRERY 4 EHedoBRT e Bl o RERORY PR & Aagmeht deref fran
antigen of ifarestandihehinding 6bf-R6ds chh 58 detefiRiiRd GohSthe %ﬁ"ﬂg dcBtchard

an

cul ture, and exposed to or otherw se admnistere
plot aﬂériﬁ% pritiogypiEse sqcond antibody sapalse badeferniend ising and

‘s t . ' 0Ol :CO i f of the
oS, S, Bt Bt BRI OB s ailit oo
present inventiomorsa frpgmérdtitheresfivotjugaied 3o a labelddichRpoRSE@YE, T86r 12

be carri,ed ouf to determne, if an antibo or

in the preseRce of Isreasingamoupisaf an unlaboled seepnd aptibody. desi r ed
f | £ : fq .l he.
01001 SR SRE | S LB B 08 i ol Bing o
binding petaedoifrates of auniibexiics o frag@ents Siterést3d b anfigdn o HitkFcst.
as s and animal . nodel systens prior to | |
‘BlAcogg e fiialysis fpmRRisRy, ing-{hebinding snd dssosiation o6 amantigen of

. . ! _ e i |
s B O OB PO RS e
the Exaroplsrsdetitmgingiiz.h t he i nvention, clinical trials wth

: h n . subj ects ne not be erfor in.order to .
- (o0 RGeS B F5ets surichcas alse D daragey (mEbaip Rl bibit he
bindi : _ .
 indighf b e of a1 Qa0 AR SRS Do o
 skill inghe atd Femexample; cglis expressingdhe reseptor fopaniaptigemof intérest can be
L her.e can be extrapolaied to _ humns and .
contactg SATEHHh A o it sty o gy oy Pagpt tereot,
ie., theelPul/ Bigrhdie) adalié bsilit of thé Yotiods ¥ GapbhliQete8BtoQhhibitan

._antibody fragments. [0105] Antibodiés or conpositions
antigensf ipigeeshp bineiing ¢amvaeasnrsd byofor gxample, flow cyiometayroriascintillation

for . PO . ) I . N
. 585 O B S o Pl T i
detectablewsmputind eych. asan ehdicietivé Ribel(elg., I2PYB59) ahe _51251? @r Qg'luléf’escent

ant  body or conposition's toxicity any ani mal node
label (eg, sHuarescrBrIsOthipcysRate Fhodsming @hyesnythrin e rodrning acy

oo ABAE R skl 0 Rt rgcion
between an Batigdrofinterdstami iechuzecklbiccétor. VAREraativaly; tienatifityldre
Lnvention to inhikit [nfection of a gathogen, or to

antibodigs o drsgmentsdhersphipdnbibit ap patigan of ibtetesh fowdnading kpitoreseptor

can be &é‘téz‘ﬁﬁgg&r @%ewl-ﬁ& atsgﬁsia %Ii' ?f%fltgplylﬁe éﬁt?%%g‘?g‘i%}ﬁgﬁ cgn be contacted

] consi t herape C ere |
with anantibody at Fabrfragmen end therability 9 thet ibod Pér @tiﬂ@@r:yr ﬁ? ent’to

... ortality, and/ o tbipdity 34 SUBSTI TUTE SHE ULE
inhibit Sk3ntigep o8 intpiselfzorm being st hnsberdlAssepiaan Sideigprmined.

_ i 0i-Sis i f i . j ot | .
e 3 Y e A SR o amign
of interesh & labeled imithiof detidntable compounidn xltusativiely, theentigerlointerest is

immobifi 3P G 3 Solte BHEPRHII LR ABNOLY Br BilL egne it HBclodudta
detectatl¥ ééﬁgbﬂfd. 'rﬁe%ﬁﬁgu@ Bf‘in?é}e%%;?l}é W@i@%@gﬂg@%'ﬁﬂﬁﬁw Cg,

~to oné or nore anti gens.
- partiallyomqpagiletelynfeadf dtirgrobyaieptides) bepareef cell Iysate.t Fortlstgari n

i i e A B Rt
domain| WitdmativélyDPan Atiden chi b bio'tih?ﬁited dsiish teéﬁ:ﬁ%&is n%eﬂ%qﬁ% to those

.. 1L-15. Tecﬁni ques known to those of  skil
- of skill in the art (e.g., biotinylation kit, Pierce Chemicals; Rockford, IL).
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the art can be used to neasure the | evel of expression
of cytokines. For exanple, the |evel of expression of

WQ 0493363 can be nmeasured by anal yzi ng t he | eREX/GSH004/000462
e, RT-PCR and Northern

f cytaqkines by, for exanple,
(oG} R rihodis OF Syierbinpr Apampnis fereafioan alseibegpsasgd Giitheinability t
) . i fat i _ .
mh\j\hgﬁs?{er n blgo%%ﬁ/si sE a?ilﬂlioif'e % E%k%@%@%‘#‘%?%ﬁ?% to those of skill
in therprid The antibodies an Fab fetgments padiukedbyrthetvepton systan obthe invention
t he wvect or stempf. the jnvention is tested for its .
cani i Y55 TRLEE Bty Bipn s S areaniite G5 exprostomof an antigenic
polffiptidBCTeshuiucs RARS id IHB8ESo 0l {H B 8R! infRBinBCHARY Bfhited to
I'mvitro and in vivo for their ability to ffodulate ’
- Westemn blobansljisisaNoribedmbilotyanatysispand RT-®EIR san b wskd taieysure protein
human i mmune cells (e.g., T-cells, B-cells, and
KRBTl Killer cell s). The ability of an anti body or ,
(0103 The aiHBales oPFSPFERHMY Efdﬂﬁcééﬁﬁl_ Ak veutar §/3teni ?f the invention are
interest to nodul ate the Dbiological activity of 1 mmune
prefesahly tested ipwirgs sudsthen inyivadortbe idngjrediiberapgutio ot pmphgtactic

actidlthy B Jo.p83h BEMRE FdHoRRld 1B Sy rich PR B wsed 1o
deterplimcwhetber adatiigtratio: dﬂhesg@éﬂﬁe @h@bodyf ditehipasitieh of fHEY&sent

cel]ls,,or detecting the differentiation of inmune

inventionds indicated; mclude ix wenarrellsultniesssays i which & subjeattissne sample is _

_ f . i vities, Eor i
grofifin Bkt S cRhooB 33 B Gl ibe SRl il S31b00Rlgr pormggition of
the pregent diveatiom aad pies effdco of suxhayantibelyt dxmmgobilﬁuﬁ of &) present

, _counts. Antjgen expression can be assayed, for ,

inveplighypen hgys A ispsenved| Wayamigus susgificemabadimerits, in vitro

sl Bk e SRTB e 150 3ARl SPRERRAAI) SF st mvenion

has i desiredreffecbuvarspeifiy celd tipes.nPreferdbly sthy antitiddics/or (Rab Augments

i nked , i nosQqr be assay), "sandw ch" i munoassays L
o RY FIecRRIT SRRtr ot BeC Ay o288 I8 155 i B opaRpys g amienl
mod#l EfsesihORid6 SiMididthhiioR 36 hhRass. PR 98héd MBI with this

assays, aggl utination assays, conplénent-fixation
- embgdiasn, the trsmusofran thersearifived satayan bd éxaminstnhistological changes.

v protein (A ays and FA .
(o144 T SEREEEE wiBofe Givbpit. SPRLRLAR ViIh b tbisaedpetbe
perfoan@diabrderto HerRmsiittethe ProgtylGe M%éﬁa?ggfc efficacy of antibodies

el ectrophoretic shift assays (EMSAs). |
or Faln fragigente prasiucesbypthei vecion systém jofi therinesntionn Jravigre dnd animal model

s ROl o bbbt b b bt
- suffiefsmhior dedOhithiisls ehe BophViRBd &TIAFIE AP WEEFofMid fiftibodies or

.vector system of the invention can so be tested tor
antihodyifragmebts i ty to decrease the time course of an

PR e ——
for theif tdxivdiyin abitdbld Mnihdil hibﬁ&ls@@ﬁnishﬁmﬁidiﬂ%}ﬂg hoBRmited to rats, mice,

SUBSTI TUTE_ SHEET l(JRU.LE.ZG) WO 2004/ 06 _
cowhangnksys gud pibbits 2 Fopiarvivel testing ofiemantibody er ¢congpdsitiom’s toxicity

j [ t, | eas. %, . preferably at |east 50% at
any f‘@é@fﬁwg@&?%g‘% lpgg.&lh}éé/gﬁgﬁyfbgﬁfg%% at least 95%
[0106] Efficaby bptrefiBior prévenitihg vitillinRedo®mag be deRonétt-AM B ddecting

uced_by_the_vector system of the Invention can’'be

d
the pillly efanipodion oF Fab, biagmepts preduged by the vestapisystemofthednvention to

L. - i f i nf j t_| east :
i @808 o B2t Do LR SR Bub Y b REfymotoms
asso€ishyl with the antigent THMealinaitis corshickaicherapantictiNtees igf for example,
_ i Iski I in the art can be usedq to anal yze,kthe function
ameiraigRo 1% GHITE Y PRt S LEFEHE In Blortalfyaudiqr megbidity
\ 34

Vi Vo.
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5.2.2 METHODS OF SCREENI NG USI NG PHAGE DI SPLAY [0110]
As will be apparent to one of ordinary skill in the
WQ2e04/0633¢3 ¢ are nunerous ot her nethods of ‘SCrEEIUSEDO4/000462
i ndi vi dual proteins or other conpounds, as well as
following againistratigniof en entibqslysr Gomsosmorooflmtermnﬁuﬂhm‘sthe dregtment is

considf i BRrdbpft Boort W RSt i e i e Mo e

adminitraiga offiofe bamoreidi®ddies f)t»M FaRdntS dﬁ@éﬁ%ﬁﬂgﬁb&& &sfem of
dlsplayed on the surface phage partlcles whi ch

the invenfjanywiich impgrnospesifisallyin é&h‘&l@r@é@m’@r@@bﬂﬂﬁg them In
07 B o U BIERS S o A
ability tmrmdmnel theexipbiidn dffoytokirses sficH 34 TPNOAAFN-8I98E), ILEIQLJQNH, 4,

and VL domai ns are reconbi ned

codin V1|
TL-5, e GyRe Rl-SalLro.ih-166 B 13 ok Bt by tedrasaas kopandeithiose of killin
mean@agla&%&'mvlﬁsw {8 18hel opexp%bgsﬁ%,g@y&hq%@ dé&aﬁ{g?gg‘the Jevel

vector Is electroporate
- of expressidn dfsytokines tenlbeurtehsured peanabyragethe ng ef RN@dof dytokines by,

for exapfsy RATRGR Agd Metem el by, v B v e e af etokines

by, for é%ﬂilé Mmnhiio @f@iﬂiﬁﬂ&ﬁ YolloWed B Wwéltdth Bﬂﬁ Enzh §s BPE %@ Nfha -

or gene hage expréssing an antfgen b
preferr@cmnlmdlmm atbantitedy or Bab fragimee praduckd by testectifr system of the

inventiery Titpo B S e stmarBaound or 0
{0108] Aﬁ:ﬁb&heﬁoﬂ nipoRtlong of inkdragt @aidbe teRa%n vﬁ%ﬁéﬂ&' 115%1\9; for their

di spl ay nethods that can be used
ability tarmti’djdﬁib the tielogical agbividy eﬁnnmmmllsoprefawﬂydmnnh @tpenime cells

. 582, W BRG] e 0 oo R i i vgmen

producdﬂﬂiﬁhd vediBrisybiktn dBBicrdiets ﬁl@&ﬂhﬂéuﬂé‘bﬁ!oﬁéa] act%ﬂ%f 1§ﬁﬁune
| munol . 24:952-958; Persic et at, 1997, Géne

cells can ba asgessed by detesting thegupresgon of antipean detecting thmmﬂ@ﬂetﬂ@w

1841080 G P PO i

functloxﬁaf ok cellf) Al the\ MRS 2Atlatioh AT mmiRe Q8N4 SPsthniqhés -
95/ 20401 and W7/ 13844; and U.S. Patent  Nos.
- known 19 those of skill inshears cappbe usyd forsmaasyring thege activities. For example,

ot cofod i G0 B SR R e

cell coufits) Ghtiben pxmressiomnéaniiei askuyed, foneinmsie diycithmingiagia 2s Meluding,
reference inits entirety. [0112] Exanpl es of
but are petdimied 1p; ¢ampstisive P noR-Sampeiiyciassay syblems wamsmmlques such

w8, 35809 B e

immundSbrilent asS#y) StRHAWIELT Enfkibabs{yR ntmaspridEhitAda/ @@% Avbecipitin
PCT/ 004/ 000462 227:711-718; lepstra, 1992, J.
reactions,gel H s1qggtrﬁclpgggxge§qlgng,,grpunq@91f@{smg assayfg@glut@@ﬁ@n assays,

NS g o e e S
- A immunehssaysandF A @S apalysibafie axtivation 0f1s1gﬂdimg&m¢le&tﬂebycaﬁmél adghyed,
Y T TN KT R

[0109] &Hﬁﬁcﬂ?&' d2o: mgbsﬁﬂﬂs ﬁlﬁfﬁesgﬁﬁi 4l d@féﬁﬂeﬂ 36} Iﬂé;? dbii% to inhibit

ragrren expressed 1 n any esire
viral repﬂmetﬁqmnmgdmmmﬂ icad in & Vigrp, éxreivo and i Vivo apdagst Antibddies or

er descri bed
Fab rasfhrafieel he ket Wt §F e bGaLon SR AR fosted for theie
ability td-Gédpeadse tha BeERBIEe of an infection. antibodies or Fab fragments produced by

the Vector system of the invention can also be tested for their ability to increase the survival
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can al so be enpl oyed usi ng net hods known in the art
such as those disclosed in PCT publication No. WO
wQ2003P83843 Ml linax et al., 1992, Bi oTecl m qUEBCT/US2004/000462

) . 8 . . ; o . .
i USSPt A5 S S P

- 60%, pbléastdite of lepst E5Vp ot leasiP5b4; or ot leassI9%. i Furtheyj antibodies or Fab

i.r.etie 0114] To generate ol e anti jes,. P
fragnEfts fr6lcER by the Vebitey gt OF BieTorentieR sfo BO elidhne B ey
reduce € Hiospitaliation pérodasThudnahb ARG BaA MBIy RN4E60%,

the restriction site can be used to anplify the VH or
prefergblyat dapsh e84, at feaskaVecat denets?S5 %i 91l at JeaglP b0 keehpiques known to
Is t k1] ard . the "
those pP RAT if febue Aot e ARG e Mty g iRl o Pmpositions
of intéxgiesydiong a VH constant region, e.g., the human gama
4 constant region, and the PCR anplified VL donains

can be 5¢i nIETHODY OF \STREENING USING PHXGE DIV

region, e.g., human kappa or_| anba constant regions.
[0110pAsrwillhs: appatenicto\nng 0f prlinasy skillin dkesarh sherp areviungsrous\ather

R i by SRS gy 3 e o
proteinp osdthat congpoands(e. g yhage displag dibratesywriletify widledates which bind

neonycin, The,VH and VL donains nay also cloned into
to a pyHeuigeatgen 8k BRe8Yi ng t he necessary constant regions.

01 o SO BS54 ey W e e
of phdgepesidies vjedecatethspabinacleotide seqaerees efivelling thetas I paticular,
DN ERRTES o SRP T B38k Bkst sf Sl B
(e.g., MediH LSn R GOTTAMieAlddt I% lﬁﬂlziglggag)p mﬁgoﬁé W ve

In addition to its above- (
- and Vigbniainy axe tecotbineditogathdrvwthnansdlFv linker inoPCRsindtchomed drath a

ohase BB i EATAT R BAEES B3 i i Selpored i &

coli add e D @bl iinRCREASHitH Béiperphapd)i PhadeRB8&d inGtheseRfethods are typically
i nvention, nucleotide sequences encoding known 1gG ’

filamentaugphage inclydingsHand M eYHrand Wé donwinscare nsuably

LesSi.an vVeGt or an pected to. .
recomifhiry R84 B SRR R seOrer selp Qi SLRES ipréstingan antigen
binding!dnidie RObinAE tSAIMRIRER of BRI BE Ttdrdst i be stldted beilehEfied

screened in bacteria and/or human cells for changes

with aptigess gigadismg lehelessantizen ar antigen bopnd owgaptured to a solid surface or

bead. DEFANES S0HREE aRRS BllioBTnd Vb B Med Biinatis R i ihilfen o the
presenk foMAtibiinchire Midse ddRsed i Bhkldeh &Q4Y 2995 T0mmunol. Mcthods
ant i bodi es i mmunospecific for a desired anti ocn can

182:41580:0hmas seal:, 1893 J, k Methads d 84:1d7d 86y Kettleborough et al,

94 SHE SRR bS8 IO B0 NGE g purn . 199,

Advanbb@hﬂfﬁmd@ydﬂ& TR0 mippﬁbit?@ﬂ Noj BC'FAGBQ’UO 1 134; PCT
nucl eoti de seguences encodi n%vt his anti bod
I

b
publicqiandNeg. WO FLAR00 IO SUA O W 047 Wh92/38619, W@ 93/1

1236, 5 Y 5HSH4E OSOAAOYR WEPERS BRECICRAGR O B0on o,
5,223,408; 15403 4841 5,580,301 7,65420908, 5/760758] 82104 8CIT18698, 5,427,908,

ol ynucl eat 'é’%e encodi n,? t he anti body nmay be assenbl ed
3,516,637 (NS e 20 73 i s T43a8d 31,905 HI; Pechr ofpeich [sdneprporated
herei Gk Befs Lkt mei er et al ., 1994, Bi oTechni ques :

erem??:rgt}gegm’ V\hi%ﬁ,ﬁnb iefly, involves the synthesis of
[0112] Greanhsippofhage ﬂi}phprdi’bea:ieis desdesconbed iniSegitpod Simths 1980, Science
249:3865007 DIVRR £ 251986 $9ence, 249:404-406; Christian et al., 1992, 7. Mol. Biol.
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the anti body, annealing and ligating of those
ol i gonucl eoti des, and then anplification of the
woizgmuemml i gonucl eotides by PCR [0117] Alterrat/usmbyo00462

nucl eot| de encodi ng an anti body may be generated
27715 99767 dmpnl- Math; {325149- L8 Kay of ok, 1993 Gree 128:59

| |
63; m“:@' "“.9%%%‘2%‘*‘: AFOPARs s BRRA NSRS CU T
[01133 s d;asciybaﬁnhehnﬂbmve sefévences, afaerlphagﬁedbctlmltﬁe atibody eoding

obu m cal I nt hesi zed or
fe@O%f%IPEE%PnIF be sl ?e\étﬂn@ used, iopgenega! egWK olg gnighpdissomipluding
humafh BAOIEY Bf 4y “*B?“Zd%ﬁ@r et AR nlt tosld in aay
desiredrhpst, iinobuding manmhdlion e«lﬂw mctmglls Imant aclls, lyeady; and badsteas, eg,as

B T e NP T T T
‘can 2186 b&®pldYER "u‘siﬁ Zl?éﬂlo@s kAowh$n aze ﬂ’éﬁcﬁ as %gé didélobdiin P T

sequence or cl oni ng usi ng an ol i gonucl eoti de probe

'i’ubll@pen Na. v 9&2/22%4,;1@1%@& ebal.,d8p% &e’&i@:émuples $2(6):864-869; Sawai

s AR 3280 B P e DD A1 il s

mcor;gﬁaeaaye@reﬁmmhawnﬁreﬁ&)be cloned into replicable
oning vectors using _any nmethod well known in the

[0114h TP gepmlmh@ﬁ gbtibodiesRERasimere insluding WH afVE hacleotide

soauefifl, 28¥icthn S5 o HRllknk SPaltife BOH{E AERETE Ga Rl can e

used & lammfy fhetVI[EI o2 ML dequericeein stBWictunest Udliziak cmmﬁigel@éhtﬂ@ues
seq é‘gfs g reconbj hant DNA 't echni ques,
§ tna@e
198

knowsy} q ﬁ%sﬁlg PCBawplified VH&@@amsaan@mmeé into vectors:
b I ll_l qaﬁrzlhﬂ Ay
R Vit CW oni | u’ G ‘1’7 I’_g%or atmolr‘y n% aﬁ& % r?:%‘.}r,?’%gglthob PCR

amplied Viﬁ.gid:%hmcanhhﬂnmﬂmm vectond ekpfigsingg Wattwstant gian @.z.,
ubel at, eds 9 t Protocols in

hum ?laaﬂréﬁtmb%msagyreslyaﬁﬂ%wfﬁrgﬁfy JRstorsor expiewsiethe VH or
VL ddiifis é&ﬁﬁﬁ%@%%re@a i éﬁﬁ%@&gmgﬁe gﬁag d dohilg's Sfie for the variable -

‘entiretie to geherate’anti avi ng eren

domalamomtaat duhnws;mdaeeleﬁbmn mraglqep buchtas ncmmgane The Vi and V.

.substi uti o del eti ons, and/or,insertio 1191 In
B 998 et osﬁ’a)rssisu}a}hsnswamécmél?r@wns

heavy 'cﬂﬁlﬁrcbﬁderﬂoh ReSof ' AMABMARL Khai BEHVRRSortdchis Eﬁ%éﬂ‘go-transfected
reconbi nant DNA techniques. The franmework region

. into caﬂay:m to gamrgfalsta}o;mdtmmﬁ@eﬁrh?e ﬁmea@rﬁssffnﬂd_mmh b.ntlbodzes,
e g G st e iodn 10 Hon ot S HE o o1 575 a5y 470

bret or 881 M@&% TGN, eéﬁ@m%;a@w SEQUENCES
[OIISEHI'?:HdiI?dﬂt% NtsboldL eés%ﬁ %ﬂhﬂ&%ﬁ‘oﬁéﬁﬁ%{&ﬁ%ﬁr&%z}@@ novel

004/ 063343 PCT/ U r anewo reglons an
an’abomszsthe duddaaprmom Meatdnmiyy bh usedsfoegptimizatidn/ofdxisimgtantihodies

sl et s S

sequentel ehébdiﬂgqq{oaﬁmwéavy %ghgmsohaﬁmﬂl o ﬁ&ﬁ‘hé moﬁ.uml the dual

am no aci d substitutions | rove
expresannmoisty syspemny mldanbjleged o @hﬁimbalosr,aitlteﬁc 0&' geimtn:aniltagimesm to

S to ke am no.a tltutl
ater 1 B beIB RS perd e SoP<REs LRt ey B B piirenglishrecia andlor
humadd%‘}l!s‘i’b&%aﬁgéstm%hﬂﬁ&tbﬁﬂlds%f%ﬁerebﬂ“ rachai n disul fide
nerate anti bodg nol ecul es | acki ng one or

[Ollﬁlnrg ?p@lmﬂga%modmm antibedywan be obkained, andthe au¢losiidet o
sequencd QeRBMHRH HY Ry HEn8E BnSf WHERRE O nukdG 8L §368ce of

antibodies immunospecific for a desired antioen can be obtained; e.g., from the literature or
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invention and within the skill of the art. [0120]

Non-limting exanples of commercially avail abl e
wanresoeastes whi ch may be used in accordance viCTIUS1084/000462

present invention_ are found in Table 1 beI ow. Tgble 1.

a databaép sy asi GenRank-bSigce thermaino @oid seanenpes off VIIAXIN™ is known, -

e

‘in thé &9 chleéﬁ&aﬁﬁnnﬂmﬂaxtﬁfﬁbﬂ@ﬁarﬁaﬂﬁﬁmﬁlb R©ids afﬁasﬁﬁﬂbled n
CA125  BravaRex {get astatic cancers tunpr antige MUC1
such AYYaY<IGBEn RIS 2R Ie1G AT thakh ercodesthe prithody: iSych apolynucleotlde

: | P
encol i TS MREARY izl b kAihId SO RIRIARY, «fRNERAed dilbnyoteotides
(e.g.,@4Mscribed &t KetneiGen b 1994) BidBschniguesr: mmhich,dﬁmm involves.

17-1 A oPr.o PTCA II|b/IILa ReoPro Acute M
the synthegig %eml oliganyEiepH %Stqoet@@n@%rww of ihg seqprengeencoding

o o e AR e o

11gaterbai[@muﬂpetﬁi%5/bya?§iﬁbcl onal MAb, |ung cancer non-snall

T e M T T —
acid ﬁéﬁ%mt‘éﬁ@ sb@rce R[tta‘{?l@&b c%?&ﬁﬁ@ & ﬂu@fe!@é"c‘i@ éﬂcddﬁig‘egﬁaﬁ‘ﬁ&ﬁar :

[icular NHL R tuxan i nternedi at
antxbhdg iﬂlﬂc amlambﬁmzmeqme\ﬁ@e Nﬁ(b@@y mtéccmkt wikinowhEGRIcleic

acid iRl BRI A eGP b U epies ongftiined fom 2
sultalﬁgﬁﬁi'c&'gg Ei aakiboiRHN A ﬁbrayjo@ Q,Q,ﬁl\@ﬁ ﬁﬁflﬁy generated from, or -

/ US2 000462 - Conpan oduct Di sease Tar get
nucleic acid, preferably poly A+ RNA, isolated from, any tissue or cells expressing the

antibody, such as hybridoma cells selected to express an antibody of interest) by PCR

. amplification using synthetic primers hybridizable to the 3’ and 5° ends of the sequence or

" by cloning using an oligonucleotide probe specific for the particular gene sequence to

" identify, e.g., a cDNA clone from a cDNA library that encodes the antibody. Amplified
nucleic acids generated by PCR may then be cloned into replicable cloning vectors using
any method well known in the art.
[0118] Once the nucleotide sequence of the antibody is determined, the nucleotide sequence-
of the antibody may be manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant DNA techniques, site directed
mutagenesis, PCR, etc. (see, for example, the techniques described in Sambrook etal,
-1990, Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory,
Cold épring Harbor, NY and Ausubel ef al., eds., 1998, Current Protocols in Molecular
Biology, John Wiley & Sons, NY, which are both incorporated by reference herein in their
entireties), to generate antibodies having a different amino acid sequence, for example to
create amino acid substitutions, deletions, and/or insertions.
[0119] In a specific embodiment, one or more of the CDRs is inserted within framework -
regions using routine recombinant DNA techniques. The framework regions inay be

- naturally occurring or censensus framework regions, and preferably human framework

‘regions (see, e.g., Chothia ez al., 1998, J. Mol. Biol. 278: 457-479 for a listing of human

framework regions). Preferably, the polynucleotide generated by the comibination of the
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E- 26 (20gen.

Zevalin (Rituxan + yttrium

W 2008063843 or CD20 90) refractory,
NHL and Rituxi mab-refractory NHL |InCl one

B-cel |

IgE) allergic asthma & rhinitis g WEC

| ow grade of follicular,

fra@@ivgrit reglons ahd ODTRaC@Boddsfan &ﬁti’&lidyt el %&@iﬁbéﬂy sipdsto PR ticular
splatin

new y di agnosed

EGF
aniggen, EEl

withit'(he

kbl o5
Frap o OB, b By Vi A o PR s

etuxi mb + ci

met astatic
of fBetantibatyito Hsantigémt AdditiorBly, sueh widtheds rody epiised t@iriake amino acid

head, & E
subgifulighs ok qeetion
inﬁaeﬁﬁﬁmhiﬁdﬁgoa%ham

clsplatin

or Taxol

neck cancer

ensi ve

CD20- posi t | MEX/US2004/000462

ERSSRGSUPEDL OPE OF morgamino; asi wbptitaions may be made
improve binding

%: re'ceghgr . Cetuximab + =
qletions ghpye o mgityeablssesion Rysieme esidupgparticipating in an
Slerdté’ﬂtﬂib%ﬂ&?ﬂec{g?émesqﬁ&éﬁWOﬁmo

1ie intrachain
eck cancer or

recep

disuliieibabds Othenalieratinne bathegobmaskeotidelars eardmpmtaitivethe pyesent

B4

e

hnette ne

oma mmcCsS eri

| ocal | y advanced head & neck EGF
962 + Bacillus Calnette snall

) Quer .
ﬁﬁnﬁgfeﬁgﬁ%gﬁoﬁ%dﬂrﬁ&c_%’iz akzaswﬂ@&hibsgfg @vhgﬁgmay be used in

Baci

acogedagbe with dee @esent inventiazt are foundrin Gtable helowr with |iver

VEGF- r ecept or

met ast eses | monoCGen nuC242- DM

Col or ect dablghs (Therapeutit Antitodiat That CARBe Opthfized

| mmunoMedi
LynphoCi de Y-90 Non-

Ly nb@sfpdtl: tHdhe MstEGA6f th¥ TRYGIBnCD22
dgki ns | ynphoma CD22 CEA-Ci de

tati olid .tunors CEA _.CEA-Cide Y-90 netast
C@aﬁ% turr%r"é"c&EA CEA- Scan_a'f:e?§9ml abel ed_colore

es

dhighe

Akggmiger (r&#X-80Fagi ng) CEA dfapter unormab) CEA- Scan EGF receptor
AltaRex 99M | @hagk-ed Breast: cancegvardshadic&i Magi Ng) CEA tumor antigen
arci tunmomab) CEA-Scan (Tc-99m | abel ed | ung cancer caA12s

(radioi mygLng), CEA arci t UmpaRb) <. cancers

Antisoma

Bochringer
Ingelheim

Centocor/I&
J

Corixa

CRC
Technology

Crucell
Cytoclonal
Genentech

Theragyn
(pemtumomabytmium-90)

Therex
blvatuzumab

Panorex

ReoPro

ReoPro

ReoPro

Bexocar

MAb, idiotypic 105AD7

Anti-EpCAM
MAD, lung cancer
Herceptin
Herceptin
Ritoxan

Rituxan

- MAb-VEGF

MAb-VEGF
AMD Fab
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ovarian cancer

breast cancer
head & neck cancer

Colorectal cancer

PTCA

Acute MI

Ischemic stroke

NHL

colorectal cancer vaccine

cancer

non-small cell lung cancer
metastatic breast cancer
carly stage breast cancer

Relapsed/refraciory low-grade or
follicular NHL

intermediate & high-grade NHL
NSCLC, metastatic '
Colorectal cancer, metastatic

age-related macular degenezation

SUBSTITUTE SHEET (RULE 26)

turmor antigen
MUC1

PEM antigen .

PEM antigen
CD44

17-1A

gp ITb/THa
gp IIb/IMIa
gp IIb/Ia
CD20

gp72

Ep-CAM
NA
HER-2
HER-2
CD20

CD20
VEGF
VEGF
CDi8




CEA- Scan (Tc-99m | abel ed i ntraoperative tunors (radio

CEA arcitunonmab) inmagi ng) LeukoScan (Tc-99m | abel ed
wa@edm/ob3383ue i nfection (radi oi magi ng) CEA sul BSDUSIDP4/000462

LynphoScan (Tc-99m | ynphonmas (radi oi magi ng) CD22

| ed) P- Scan (Tc-99m | abel ed) liver 7 gemcel

dg%ﬁgé’rs APPIUFY adi oi ni agi ng B 4t r acel HumaRAD- HN"%*’#glat

yttrium RFe26d2'8&emde® cancer amrglmt}im&rﬁhi%ﬂ TUTE IgE
ISEEET ( RUZ5,R0Rin 20844063313 LETHHSRAR4Q00462 cp2o

Conmpany Pmgpuct Di sease Tar g@ﬁadr&pﬁﬁi&g;ﬂgglgo&gct al

i magi ng NA~ Medar ex NMDX- 101 NELladt BijuxhikBsdaadisy and

ot her cancers CTLA-4 NMNDX-21BHLher-2 Prostate cancer

1§El§n OV .B%hkh VDX- 2 J}@E

! nuhungje Vit ai?%h&é%%]ncer ﬂe% O%EE&E@;\E%b 2%5 T receptor
Various ¢ 5%‘&‘?’%" EeipltRe pt or 197y Jipsnosed /o rpymyant keath c SHGF receptor
Ep- CAM  MS%8¢fhi um Canpat h ( §"&H@¥&mab) chronic
| ynphocyt iCetukietk-egangitaBi062  NeswRxdignaded sittseitit avi di rEGF-receptor
bi oti n- Non- Hodgki ns | ynphonpan@GBRig cargipdngai um 90)
Avidicin t@ﬁxﬁ%@é’ ASHAL | oG RACE metWhic MR W13)  EGF receptor
Per egr i neoaw‘al ym i odi ne- de3ft ganbipn- Hodgki ns | ynphona

HLA- DR 10 Cot ara. | (;+ iodi nes 131 unr
mal i gnant (‘i ﬁg‘a“ﬁm& assom affé"% Bk %’i"’r’i‘?%%ﬁ%?”‘rraci ¥ receptor
C215 (+ slpap yl ococcal pancrea P hcer

Cor por at i Satwepeiet el n)  MAbbead &megkichrrar(gx t@avﬂzer |G geceptor
& ki dney cancer NA nacol onaif*taH Hcalfwoqa@we& col on

& pancreatic cancer NA stap BRSPS ent er ot oxi n)
"+ Protei n N@etugmabl+ gdiktion mal | gnkaeedly edvais©Bhead@dibaggn L alBSF receptor
"SMART ML95 AML CD33 carcinoma
BEC?2 -+ Bacillus Calmetie small cell lung carcinoma imics
Guerin ~ ganglioside GD3
BEC2 + Bacillus Calmeite melanoma mimics
Guetin © ganglioside GD3
IMC-1C11 colorectal cancer with liver VEGF-receptor
_ metasteses
. ImmonoGen  nuC242-DM1 Colorectal, gastric, and pancreatic  naC242
‘ cancer

ImmunoMedi LymphoCide . Non-Hodgkins lymphoma CD22

cs :
LymphoCide Y-90 Non-Hodgkins lymphoma CcD22
CEA-Cide metastatic solid tumors CEA
CEA-Cide Y-90 metastatic solid tumors CEA
CEA-Scan (Tc-99m-labeled colorectal cancer (radioimaging) CEA
arcitumomab)
CEA-Scan (Tc-99m-labeled Breast cancer (radioimaging) CEA
arcitumomab) _
CEA-Scan {Tc-99m-labeled lung cancer (radioimaging) CEA
arcitumomab)
CEA-Scan (T¢-99m-labeled intraoperative tumors (radio CEA
arcitumomab) imaging)
LeukoScan (Tc-99m-labeled soft tissue infection (radioimaging) CEA
sulesomab) .
LymphoScan (Tc-99m- Iymphomas (radioimaging) D22
labeled) _ -
AFP-Scan {Te-99m-labeled) liver 7 gem-cell cancers AFP

(radioimaging)

Intracel HumaRAD-HN (% yitrium- head & neck cancer NA

90)
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SMART 1D10 NHL HLA DR antigen Titan CEAVac col orect al

cancer, advanced CEA Tri Gem netastati ¢ nel anom &
wapEh6sed | CD2- gangl i oside |ung cancer Tri APCTAIS2004/000462

netastatic breast cancer MUC-1 Tril ex CEAVac

col orectal cancer, advanced CEA TriGem netastatic

mel anoma & smal |l cell GD2-ganglioside |ung cancer

met c breast canc -1 Viventia
l\h\;ﬁ%{ﬁb G?%-L‘ﬁ%# al.abhel ed Non- I‘iflogo ins lynphoma NA Target

Bi ot ech MIHERREGH C col or ect aplogetgfmeingat i ¢ carci Phm
Midtadexant i gm)x-lﬁ jordgy H (+ g@bdaile Bad oMt dhheell | OMR, CTLA4

nmel anona UnLobl ast oma ,Soni a Rl t uxan

Rel apsed/ rg (g; | ow gr adé™ % follicular -2
thuxanlnter ae&hlgh rade NHL CD20 ING1
adenoncar AYRSAHOMEACAM 41 S TUTE SHEET ( RULE BER-2

MQIZAGHY 0623403 PCT/ Us2004/ 00@4&2: 5.3 OTHER METHODR@g,
%MET Q\IWE HE | NVENTI ON 5 USE OF THE DUAL pop
OR SYSTEM TO E’§§“OTHER P
POLYPEPTI BBE-AND FRAGVENTS VifimEemedr01211 The dudip-CAM
MilEHnfE | OICAHPAL QlemfifikaB) Of  hi6nil REpiROHicldhkaRM | ON s

used t pre oly terest in
Pﬁ’%ﬁ‘l‘ml i an%ﬁﬁsmp%ﬂ%mgn%?@gneﬁ{%g%ﬁ&g?é["gﬁ W2 sol ubfed?
fragnment, o sal d pol ypeptide in a bacterial cell,
usi ng t he Avikdidalbumiescri bed tkstatiegrasarsi ng  ant i"boWA es
di scl osed YU&#h. The pol ypeptide of interest shoul d
prefgﬁﬁ abl yonbelym(+rigtider1ane- PodeMgme%mh 'HLA-DR 10 beta
pol ypepti ye,a solu B R [ et ai e
an activi %mﬁ?éﬁﬁﬂ?!ﬁ% be asgigjg/sg%&vqahrgarlf eailgr?% essed ﬁ%:i::smated
secreted into the periplasmc domain of a bacteri
(1},‘%‘1“!““" Dorfgi hie SBPhYFFﬁ"%ﬁl est mESPORCHICICESE, but are ndtA
CFRFFINOR ¢ SMBREEhi ndi ng domain, protein- protein
i nt eract i MAlgungkidrey caacek i nasbmﬂ&lmnwaancent her NA

enzymat i C nolyofdialeh@Rt242 R OLQbd . pdRfiRc Rancd:01221 T
dual expr esyRBoctdP briddtonin construct ed by i1 nserting an

tron |n the signal sequ the full Iengt
DEa%?I?%QtI "he intron is d2‘§clg‘ﬂ§’§“ﬂ"8 Sconpri se &bs
T al pronDter and a signal sequence overlapplng
the spli cSMIRIAI%r sequenceAdHd in frame with tHED33

codi ng regmqqﬁ)m he pol ypeme{e of interest, so ti@{-DR antigen
t ranscrl ptdE%} from t he bacterij.al

colorectal cancer, advariced CEA
TriGem ' metastatic melanoma & small cell  GD2-ganglioside :
lung cancer
TriAb metastatic breast cancer MUC-1
Trilex CEAVac colorectal canter, advanced CEA
TriGem metastatic melanoma & smallcell  GD2-ganglioside
lung cancer
TriAb metastatic breast cancer MUC-1
Yiventia NovoMAb-G2 radiolabeled Non-Hodgkins lymphoma NA
Biotech
Monopbarm C colorectal & pancreatic carcinoma  SK-1 antigen
GlioMAb-H (+ gelonin toxin)  gliorma, melanoma & NA
neurcblastoma
Xonia = Rituxan Relapsedfrefractory low~gtade or CD20 -
follicular NHL
Rituxan intermediate & high-grade NHL CD20
ING-1 adenomcarcinoma : Ep-CAM
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pronoter directs expression of the domain of interest

in a bacterial cell. Methods for construction of such
waeeauom3es are described in detail in the exanatBus2004/000462

provi ded bel ow. [01231 The conponents of such a dua

exp$.8ssi OTHERCMBTHODS FOR USE) WETHIHEINTENTION n of
replication, (b) a mammalian origin of repl I cat1on,

and ( ;:) ﬂFﬁHﬁUSEIW'é‘WEXPRE SMW?@RSYSTEMTO
operatively aggpRE p#gr@ﬁﬁﬁ
encodi ng sai dr 5 HER @L ane bound pol ypept! Nge

sai d nucl eot i dﬁﬁsequence corrprl sing a mammal i an si gnal
: [plﬂﬂq’l]@ﬂh@l cxprpssics vegtoa sydten of fleriasthuttinventios aiay boised fo express

ey R Rep RO B B b mBriAlR) ool and o senent pReler ol sqlele
_ ﬁ‘a@ﬂﬁl@ Qif‘%ﬂld%ﬁ!ﬂ)eﬁﬁdléjiﬁ' dhactfoaPedl, Aling ﬁieg'n bAPER géad for T expressing

such that ‘said bacterial pronmdter-an cterl

antlb@dfa% dl@dosadl hegsin. 'é'h@ptdypwmtdewﬁ mtsmstrshouldrprmm bb a membrane-

bouf el B0 4Rkl i o s BEiEBledogut wiinh Tetging an activity which
can B8 AERERWhE SRéB6d AsceAiieH IR B bbﬁﬂasrﬁicgﬁﬁjxalﬁ‘ Sﬁ&' géh‘i@nal cell.

directs expression and secretion of said polypep
‘Domgins ef wtesest hayinthede but fro Floteklptted; to, E{NA-rblmhngrdd)mam, protem-

o o M RRB S Al o d Soi

donpéil.ypepti de. [0124] Exanpl es of nenbrane-bound or

secreted pol ypeptides of interest include,-but are
[01324{The;dvpl exprassion veetor issopateuctedchitinseting pm iittan intp, the axgnal

sl b L i B RO S B b s i

promoterinda sigal gtquente oedllappinigke gilice atcepld? 8bqueatt hnd in frame with
40.. 747- 758 and U lrich, 1985, Nature 313; 756-761)

the cpelipg rgianpfthe pRivrepsds of iperaitpythatinanseiption ﬂm@@ bagjerial

| BB R PGRy R LI e
_consBuictionSPsueli se@RAces @88 dgscribadinatesaibin thé examplg ipeovided below.

o RT3 A i SRR ARG s o
g DR oA P

eXplﬁmmmparmb{ assocfmtaﬂ with a nuctdotide sepuencecmcodinggnidsetreted or
| ch.et 1984, . 309: 418- 25;

9}}(05 Nat ur e,
meniifieoind Rolypeplid &eid RucBY HdLEaaRP copRRsng ATaREIR signal
sequeAcd SmylrBip/M 185t e inkSS dipmd\ﬁﬁHﬁ €o éﬁﬂﬂ? iltb%@t)en?l | gromoter and a

anphi r égul i'n/ schwannoma-derived gro act or
bactgindsi seqyme eberalively ns®RiatedSyitk nce@4ce apdingak) soluble

dom%i?lpog'rsaf& polyg nd, Eg%é?@h%@ %ciﬁ‘%aég%?m gﬁ‘aél H ?e%hi Q/lgnnﬁ sequence

I
ittt g S O A1 B

penmﬂr@n@paczm abaclsnalm)ellsaudlsmdsnmahar(mummdsmdanmnmahan
i 5 o ) et ki romot
- for eic 6®in thadihlatien bEI% Y 8hétativdpRssodimted

pl atnel et - de?lllved ’ rgvvt h %‘}Ectsgr (P%S%Iéelggg%%rﬁe seqience
enGOflm solubde demeig Cd'sa RFPG:MQ s & Carrington, 1993,

o et SR Yo bt e

not Iﬂ:ﬁ&i& toNedlLuefabdrkc e;ﬁﬁrsSﬁdlud ngﬁt ndt Bifitee kd, ﬂﬁ@é{ﬁrﬂfropmetm receptor
receptor Bi ol . Chem

(BpogS b /517 591, logd TRARAME 25 5eths inguli Fecepior GpsRy Ebins et
al., 19553:('5911 46: ‘7‘&7-‘?5’3 r%ﬁdggﬁgcéli E@éﬂ W’alrﬁe 31§ 996-78'1? Gnd lﬁ?e éumor necrosis

Acad. Sci .
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16); the TRK receptor famly, including TRK and TRK- B;
and the EPH ECK receptor famly including Elf-1 and
wed40d3eng & Fl anagan, 1994, Cell 79:157-68; paTI0$mM04000462
& Hunter, 1990, Mdl. Cell Biol. 10:6316-24); nerve
fac@r alphinrdcaptoot TNER G of wibhol 980, Brioc. @B Acair S¢ticUBARS::7380-

100 10 . Joh t | 7:.545- . -
738 B o s SRR Rttt Bon el gy (LRI cass of
0, 8
mﬂé’?‘i’gm‘iﬁ?ﬁ?@&#ﬁt O I A D ot 1985, An.

o Re‘mBl@qhérrwRﬁSPK-éBﬂh T big clgss ineludes: @p@e@aﬂi gsowth fagter receptor family,

o i o RS 7, S 5812 st

et aRgNete 279:88588)] varhdy %Wﬁctor@r@ﬂﬂ etlalQ 1985, Q‘h‘atﬁafe 313:491-92),
which is |ncorporated herein by reference in

ampliregpisn/schwangoma derigeit sowily Sxciar (AR @ SaT $phameh ere:l 1989,
Scuﬁﬂg‘ﬁ% -'IB?‘& Ig’ﬁg)eh&%i’l%&i ng%éiif hﬁ%?g?@[%ﬂ?ﬁr e e’ 1§?sh1yama etal.,

ransmenbrane c
199(1 ES@encetQISGE 9G6H139), shemandiffemstisliasfacef (NBF?WG&T et @I3195),,Cell,

69:506 ), i o Berogut (et Li@‘?f Giengs €x0-L405-T0)g00h a5 Her2
(Coésseﬁie&%‘?t 1983, $fthee 2@’?%%96 &é}@?é{: ggtg%,rPr?Ma&ll zekcad.

opam ne’recépt or,
- Sci GIfISAIQ;l 17993716 ﬂmmmﬂmh&cﬂ)'f& ﬂlﬁlﬂy, Holudimg INSRaias ali®&fand IRR;

the PRIl s Vel gwds F L DIOK] robep g Sty inclugibs S AP GER LRotis & -
Carﬁﬁgt$9119§§; Dw'ﬁﬁl 108, mmrsmm (CRT &l E\W @’nn§g‘éﬂeqS :1051-

in"their entiret Y, ref erences Clted’t erel 1 on
58),(BSHInBI(e.2. ,Mﬁatbn:fmld]gt alb 498% dNathwie 304 235-89), ciibstem cellFactor

RO 3ot 4D 0% dr BRrigime T2 1 53470 84S tatgrowtn st

eg&éﬁ Fmgﬁnﬁbﬁﬁ (HRS EPad a1¥@99@%9@3§143\cad Scl U.S.A. 87:5812-
CT/ US2004/ 000462 and t

L

rec

e NHEI and NHE2 Na+/
16);¢he ARKgreceptorfamilys inslnding TRE and IRK-Biggd thmEPIE,fEﬂK receptor

QNG 36 i iy iy

- Huritdi 19502 Mo1e061l Biole13:6306:24)5 ndrve growrhthdtor iBeepiér (Waﬂemz 1998,
Channel s of Excitable Menbranes," 1992, Si naue
Protaingrd 41 Q6-1Q s debnsan gt alM498@£Qﬂe4'{aﬁ45 -S4 And m:ntglythke growth

fact e@%}? @Jﬁ%{cﬁf&?g ’I%%%r% Mﬁlfﬁﬁ‘ 5%?03 %‘gﬁéﬂr&%ﬁ' d98 Breast

rety nces clite

Canbdirdlal Theat. AR B3GR Otitee nieﬁﬁ!ﬁ:ﬁt @If thé m-ﬁkﬁfalninQﬁ‘ ré@ptors can also
hatase fam_ |y, or R-PTPs, includin

 beuRiiaed ey e a8 dereRbeldie PO A Rey (el) Bk, 100834y 337; and Herz
- eraR1097.3. REGo A AR R0 17870706 BH of binfbhis intSifrated

hereﬁ:l Bpfeferefice indGlendfetyfundefofencacberir. at ed her ein by
reference inits entlrea menpers of the cytokine

(0125} Lu goosher epppadjmenty the po weﬁi;@eoqzﬁ interesbEBYbe 2 m@mbwf the 7-
tranggpcenbidnd s ehsederfors U8, 1 GorotfhilBhel ) of didpror (GPCR),

- inchpling the\f3audrgnetdie rgrepior bErhonn@amlr, d98Q tSeicnse R4S 111118-20f see |
. Huaﬂg? g}raélo qgg.ﬁts]lec C ; .g%}lggag iﬁ%&ﬁﬁhs%g% é&cﬁggr&% ¥ olpgfagnebryceptor, eg.,

dop R D2 TRE A (0 CRREIP, Gnoithics TR375 118 Budiifer gly 1988,

- Nature 6&@t'l86-’()mgdh¢1musmmm acetyltﬁﬁmne seqepioy (seb ﬁtradd:m al., 1994, Ann,

rov ubghete EIPI"T2 555K b ndart aler ok B plbieng e foip cpfrety, and

referdhees ciOS therdiB); o Shfis, ﬁ@ﬁdmghﬁﬂ:rrﬂﬁ Uiy ttﬁ th&RY P B¥otassium

stlnulatlngfactor recept or eto et al
- chanpel(Kath ef al4 4P, inggum eportsmMed. Chem., Hagmatm ed '32:181-89)
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somatotropin receptor (Leung et at., 1987, Nature
330:537), glial-derived neurotrophic factor (GDNP)
WO 2W0d{0633#%, such as GFRa3 (Balch et al. Proc. BER/US2004/000462

L 0l B ol G5 904 P

Chem(mib’:}m&)nwltag&rgateﬂ mimmﬂmnd famniywimﬂepiorsg amtﬂrdfsltleng
t hrough JAK

sensitiye ﬁlé' Dt ngét_in&g_'_z %{n,lslgxg |t(%; ¥ ai;hlge? B. gv“Topig4 hapmels of

Excitable Mé&@?hne@e |lb925@u?a%5rm:ates¥ SdrefeHah ) mobgﬁérall W.A., 1991
enbodi nent, theggol ypeptide of interest nhy i
ScienqegkdBA98¢1 50R.cvhigh hxsdncorperatediherain by p@fenensmmdhémanﬁmty, and

| sdar.f 95, Cel
roerach Ste iy BRABPS 2 blaEbariy mhEyro plsspiatass anily, or
R-PTPrspﬁxenﬁnfgaﬁu fbt Beitéd &y EDA3 (drrl&m&yﬂeg: hPﬁ% P 1h gt?CA) R-PTPs

ors (see Beato et at,

cept
& B, T R OREr (bt BTt E #o 1696; Cell 7 éﬁlz-ﬁ#ﬁ@shenaamd Zinn, 1995,

Cure 3905, B 605 e 10
membér@ SﬂmeMﬁﬁe fetgdor ibl@lﬂy theds-1 ?ﬁol&m@:?ac eptoflfangf fl?x%d IL-

hiin, which are incorporated in their entire
16; Seeaﬁ-gp&egﬁrsc?fml 1297, Natge 38 3861190-1Rkthe gsed. cyRkine
ne and
oS8 0 R Bt
charactéﬁ@edﬁ}l hipfhly emseratd oysleings iSvdlvadin IRymodid8rdzation (WaksWich et al.

63;451- 86 jch are |ncor orated herein
“Proc. Najehea a,s&woa%a Hhedhulyiactodseaet oM ERChweceptprNagachi
etal, fgﬁlgi{v@:‘gb . n{ltA a’ﬁso Skl @%ﬁ%ﬁ% (@%J?Jgél{ia '[I]ac{.,\fbgg",_rgcﬁ]ence :
. 243:136@bdmm‘ohcﬁnwﬁpmﬂ®d®nmml&%§a I 53%5, CSEIﬂ?e gramilocyte-
_ ich is jncorp er ei ref erence
colony, sﬁm}uﬁhng%ﬁ PRACGePIoR (§etost g? eﬂ%‘@s J IHI PO as

om0 B Lo Mol T gt g

factor (4% NED@@@pt@snwhraeGFRmﬁWW Rm@ﬂéaﬂ meaémcm% 5801-06),

and mafly ol s (s Eutey TR, P el b oling rggepaawntalrferon)

family bdegnbieed, M%cﬁfhgaﬁdlﬁiddﬁigqﬂhy ﬁ{&uﬁ@ Hlmé}%ﬁbﬁ ?&J‘&tﬂvh@ﬁi‘%?
het er odi meri ¢ an

in that t hey represent famly of

JAK kipases (A gaet |eeak,ek9§§x 6¢1hjmm0pmda&1zwa dli wwceﬁﬁe 225¢234).

10126} 57 By b, B2 PO o Bty B8 e oF i nmcear

hormonpaleydsedt su ?@r,falﬁilﬁ tbea&z &, MAﬁ%ﬁQdorf éﬁﬂs QggﬁtdeﬁrBSf%Lﬁ which is
pr ot ei n, ranscrlptlon factors include, but ho

mcoqurqtﬁqi hexgin in itsentinty, apdetfErennesceitedtthersin) uwheimg the sterold

 roeptofied Ao i s 0Pk B 81 nigh Mol e i ipentivey,

and reféi'éﬂceﬂ‘,ﬂ@d fibleinPeMeocdriesid (HolenbefPb alC 1988, Nah88 %3
ence 246: 922-926; see, (Eloso QP% Exanpl e%lr%gs,—(el—ns'tt?es'd‘5 4L

see alS%TéY% 989¢ Repanh Prog. Hewmi Res. 48 %Iaiﬂd rfefer_emesduﬂnnmhmh are

nconpofBd o ARS8 a0k ARy, YREN, o,

86:327-8), aldosemetie] progestennsangi Iemsge}ﬁ*ee r(GReehd & AEA1086] Kature
J; oteins in vi vog&Lasser et at 91, Cell 66:305-
320:134;39; seg alspdjspi & Balley, 19%n dani stv Bioshsan. 634 5heA6, Whinhare

mcorpoi'eﬁ!ec% et Jﬁﬁlértgt:nﬁgt] aﬂ&e?&gfé%éts%g g}e%i&, g#(gg{%'hggeﬁodunem

receptorspmpotuding thyrdxim vitainth DgsitainmsA,deﬁn?ddQRﬁ\RQ jmmmt’mgumld _
oun epti ol.ypepti de

o A B ks

reference\th Wztls egiriﬁfi '5'8‘81 Ea&l\ﬁ?&%%gfl %&@ SR ﬁ@aﬁéhﬁéiéi} fictor
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5. 3.2 DI AGNOSTI C USES OF ANTI BODI ES.[0129] Anti bodi es
or Fab fragnents produced by the vector system of the
WO 2804106336h can be used to assay antigen | evel BCT/HS204/000462

HNF4 ($1addkogiof. 21 9960 Gpbed e, BR3GE 55,1 Offhah ¥eeptoRd witninqaes‘eaﬁasses
met hods .as descri bed herein or as known to those of

represeng mﬁp‘ﬂ?ﬂy ipieresting seguepces whish pan ke pidlizedias part of thpgyethgds of

vl R B ol AT T o

homodlmmtdmdeptms ecfhobe pﬂativhalimlﬂs @ rot Rhewn. gene expressi on
0127 o RSB e e P s -
secreted %Blﬁ)zﬂtlcﬁ“ bﬁcﬁ% % n%l?fehpﬁ’giécm Sy gto%%ﬁ;i"r ?‘g*ﬁﬁ%lednrfa&gﬁ

d i nclude  enzyne |
includé, bt uktdisyited 4ol Fos/Hot (Bwhsjana uc.hl &;mmel RR&: 1886292, lahd 1A)gel et al.,

1988, NG5y D Grel hadREbned 1obh ARG P, cons

(see, e. g]§ We 8%nll, 10R9) Bbené‘é‘%ﬂ‘ 520056 G648 taléoaﬁl%lfﬁcafr%%f&%ted lef)w

| Jorescein and r hodam ne, and biotin

Section P helirlloos hekixi(HIH) demaintproteins, foh exzsnple Myfc (MiwTesetHl,do89,

cell s6: 7744 fpd gﬁ%ﬁ%ﬁ%@%@ﬁeﬁf Yot apo L5 St

heteroolipierAGibh VithBAQHS47- llkdﬂ% £iaSAve{Laser @fhR) 1@91 QP41 66:305-
noi ety, for a human subject, the quantity of

’ '15),asweékﬁsmwnwpuomf@tqrwemmpwnmﬂwaw range from about

1018 b i, 5B R e

amino acid réshiﬁeb dlel‘&teti dFon® ng Mlehhraderiund @ beréted gﬁgpemmelpbl}tpepude
protein. In VIVO tunDr i ma iis described in
listed meublmaé# agss, gich as,fp ﬁghﬁgws&’ﬁefﬁu@ateﬁase (SWISS- -

o, A S A R .
T B s 0 o

[0129] AatiibodielBSEONfraddrits fiodgcdd oy thé ¥8&8) systcti Sflthe Dapatiok é’eﬁl be
' on several variables, including the type of |abel used

~ used to agsay antigendsels #r a binlpgical suppleivsing oméwﬂ Ipaynohisialagical
l
methods lag gg%\gg&ﬂhn%#@c u %.g\:ﬁbv% E@P’Jo%‘o Q{rl ﬁl@a{'tt(b %t’ {ﬁlkatnen etal,

O prereren conce

1985, 1. €cht @101 rlOl 026-988; ancitYakkaded eraly rmsfn r.'f dCelabBiod.di 05:8083096).
round level is 6 to 48 hours or

dtohb
Other aﬂégfe@ Eﬂﬁe e@fl@dapsetﬁ?ffgg ﬂgtecmrgtem BeNS FEPIFESIOR erent

| unmuno%s@@rst s} itk ag ﬂ%ege'h%g:h 821@3(&&3) ' es e n)"é‘gi’li’@At) l{egel ed
radmmmmioassay éRbﬂa)n Snitabletantibedy asna)t Iabels uatq lﬂmlwmalt]mgartrmdmﬂhzde
In.vi,vo scann Rt.hod

n art f.Qr The
enzyme féﬁ%‘érﬁada ﬂ%e xjfiasepradioigntepes gt o igdna Gl o2 Ds eahQn

1
(10, sulflt €D iR I il (116, dridReARR AR L 1Bin0Rnt Bbls,
such as lunirtol sreengl ﬂmeressmni labels, mechdisdpocestein and rhosidmind, abdbiotin,

01301 Toghi vadi %wﬁf%%ﬁs et the ahis %&3&56@% iR pysinn

used w111‘(5‘t19t i ¥ht GRS BPifniéDuE% Oléé%?ﬂ@é?feﬂ% ?@ﬂiﬁ&dsﬁ@%ﬁ&s

-
faud

, and songraphy In a s eci
In the casendfadiadieisbtope nwiety| for alhaniag siibjeet, te quiantityaof radicactivity

e Y30 0 e i o S Sk DR s o

antlbodyﬂa chk will tRah ﬁfé&“ ereiPallybactdhuldBOat thé beatiki &fdells which contain
odi ment , mol ecule is | abeled with a fluorescent
the speclﬁc protein. In v1vo tumor imaging is described in S.W, Burchiel et al.,

“Immunopharmacokinetics of Radiolabeled Antibodies and Their Fragments.” (Chapter 13
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conmpound and is detected in the patient using a
. fl uorescence responsive scanning instrunment. In
WaQAWKHAER4Enbodi ment, the nolecule is | abel ed WRETUSR004/000462

inT ??@mnufﬂ]“néﬂ%s&wsaﬁ%@n'eﬁ ARG SO RAChiRl 3B A

Rhode@fhﬂ'&hﬁiasso%rNMbmﬁ tne, tfgg Sml ecule is |labeled with a
par amagneti c | abe and i s detected in a patient using

[0131]rﬁmdmg ongsewraliveiables ghelgdioRibe type o%ﬁﬁsE&andiﬂﬂa mode of

adminfstin e b bl ol i sdipiskltion B rbitined g aboled
molecifl¥ p5 pefor@iially chadenirbte Et sxt&% thediif el:gzgud for Uﬁ?ﬁﬁh'l%led

cells, thefollovmng | imnary ‘studies
moiect}i@tq'aﬁme tavackgound eweﬁao 48 hotrsiartéete:24fhiqust or Gto 12

of, | ecul e co a
hours. {5Shither QhedtREGTRE e ShipbaP oot s hinysralian et foige s or
5t01001abrbs Heavy chain and |ight cha| n cDNAs of either

hi meric_or humani zed versions of an anti CD16 Mab

[0132] fapsencrelfbe l? eledimelagude eandrecdetacind indbe sibject peing Stethards

no 88t B PS50, L e B St v

SklﬂedW%ns Rilbbe ablatid detéaside tHeGipp e ieth88: fJﬁV&esﬁﬂ% Z?aﬂﬁﬁlar
_ St,r g@ig \Pﬂﬁ\/\hl ch i nd| VI ual |ight chai %&
label. ﬂw@ eieps\hptandy heruppd imtie diagagsiismethodppfthe invention

e

position Woﬁ@mﬂ@aﬁﬂﬁ(ﬂ%ﬂ@nﬁ%dﬁ%ﬁﬁ@ﬁ%&@?ﬁd@oﬁbgaﬂy '
acPQ Th quences al.so contain
[0133] i‘é ﬁ?,‘gﬂleﬁtg @;ls lglée,l?ﬁ Yith awa@mgsg@pp@pd is detected

~inthe tiéﬁtfuk ta 1afia Ao r sﬁ%
: pﬁ dent i ifh%catl on. %61 Thi vect or vvagfhl}g te'toalég:§e atent

No. 5,4éﬂuoﬁﬁ} ilo aoothhnmhmchmdntaﬂta mélBdifle iFdbbéled withiefluorescent
BL21 or XL1 Bl ue) at

compofi 18 Affpdieq i et 3, quw@cemp@flﬁlgp spging
instrumiht) dh RboMes edbédimemid Ehe\‘}ﬁﬁeﬂﬂé istaEéiecf wald b| R éﬁﬁ‘ﬁhﬁlg metfal

extracts and anal yzéd for the [Tty t

and is dgfscted|in thapatientusaig msﬁrcmmmsmmmmgraphscﬂh@et amother

embodifiti e ofert i uBist ity brfrmhadaefs el adisdercsipdin ppgtient

using m@aBhétR reSorfanée 1 @sRPs a single 25 kd band on an SDS
PACE gel after re uct| on, or a single 50 kd band

wi t hout reduction. Ehis igRel that the product is
di sul fide-linked. gw m—%&gt the bands are
6éactm_§@bw‘ﬁ WBCDCG&UAMIg_g ant i body,

nd Fd .chains are present.

0134 J{.ndl ca g %at hot.h L
1 T8 Pioide 4 Pesis F despmine 8 ufl Rupressian yFelan jor pebieonen ofiab in .
coli andqg(h‘sﬁl mhRdliad \catl] HB fﬁﬁ?ﬂﬁg ﬁﬁ?@rﬁ_nﬁ‘é’%ﬂi \%}% afeffl)ﬁned Two

|'éngt h heavy chai n enes
vectors Mgreehnsiguctedniirsihe veatdr orgxatession of Rale mmbebupdsdn &0 coh, and

second, 9@’8{5%‘}' %%%%np%g%gf‘%gm%gmt / hanc r in M&%@
cDNAs 6068 chitbrR bRl RS vERR s%?%ﬁ:‘ﬁﬁ? %%HB wePéJugg hgon

and was found to be very re or secreting
VahdﬂBWKgﬁﬁﬂamdaﬁqmavy chain sequences from a nunber of
ences

d| es con t aj ni
10135) Yo 6 cbross Kt BalebiEs iy £ s Felive ey B ibpenbea by
Barbas (BaE# %5 oK, 1991, B! Khfl. fcades sl Ufsi A. 88:7978 7982) was constructed,
in which individual light chain (LC) sequences and VH CHI (Fd) chain sequences were

-each fiised to the pelB signal peptide coding sequence under the control of the lac promotér
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in nore inconsistent results. Light and heavy chain

plasm ds for either chinmeric or humanized anti CD 16
wWoOrew/06343 ansf ected i nt o HEK 293 cel | s. Gener apdyrusimodéhosc2

g/m are secreted into the culture nediumafter 3

operatota¥xPC) O TBE Fd Semndm sefueAtes ol donfihedrseqidnoés ené6ding bdth a C
t est ed f r binding either directly in ELISA or

tennmgﬁiwf%@r A %@9&9@9 ap GISV epitopetagoier ﬁenbﬁﬁaﬂqag of

013612678 0ot PRSP RATA i F AL BRCDIO P RS W

periplasinuadi/ g0k (straxrldﬂﬂm &k 01 Blugh abigpreximatelpl aeh/l oofest this
The

e} 161 Bl GORHI B 0 3e P e GomPoNRIAPH pFaFirand gralyaed for
the ablﬁNUtB GikePd s&‘ﬁﬁl&%ﬁi(ﬁpogﬂa% E:Plﬁqg e?ﬂfr#ﬁﬁ)l?)fm %%ﬁhcﬁ‘!nzﬁ:ﬂLﬁSA ‘

carbonate buffer at 4
or to irhiit the bindig of CIT B Itmiume RB&Pldxes. A0 slmwmix@ 1r dem

purifiely SHRIEE 4 Riepen s adinele A b headonsn Sbg'?#”a@ﬁﬁ&aﬁearﬁumon

ora sn:fgé Sdk@ Bé&{d Wﬂhtftﬁ? kéBuctioe Tﬁg‘aﬁlﬁcéﬁ%ﬁﬁﬁe pﬁﬂﬁcﬁk‘ Hisﬁiiﬁé-hnked

G (as positive control),
On westerg blvetasthﬁ b@raisuav@reamm bethragtidiC andeHSVrtaQalﬁﬂiody, indicating

nt ai nin .5 ug/m sCD16 & biotin to final
thatbo?xosﬁg ??g H%a]ieﬂ"&% ed in the figure and added to
[0137]&1&?6){%{3 6] HdRAdud] REctbiFWRE cERMRACRY 95 whithSeflecss
was then |ncu ated for 2 hours incubation at room

encoding:thsdpthiangth hepme chain (i g bghts@mdl@genesowem fospdtthe murme

VEL sigh R EO R Fibpliondih i bl e NAF PORI G SRR B,

vector pCTadce@reidegapUBRT mliihe VEHEERal(feplide Mﬂé’i@g&%ﬁ&ﬁﬁaﬁg
/ US2004/ 000462 |ncubation at_ roomt enperat ure, TMB
natural g')%cemg ipjgen ssbwanfound tnbe vary relinblesior seareting botlplighicwd

ooy R SR B RS T A TP S,

contamatg tlhe eipnhipepadafromethé Oanﬂaldfbgmrrltﬁlﬁ@e)fpiess@fdi) Becretion resulted
4)ment Tereatlon 1V\Aggpi?éope by, 0. 18M of
in m"“‘s’t‘}F‘P‘Eﬁ‘ fent Zesus. cithey chigperigor

1 1 e O S 3

secretedmotheanlﬂturetmefhnmlaﬁma@lpyate that had been coated vvlth

o301 8 e o s o s PR b B S

ELISANtéﬁlﬁlﬁeﬁ ahd %ﬁ cﬂgf‘ lrﬂlglﬁﬁagES)P?wgﬁfg dclf@@lﬁk 55 HMune comglexes

mper at ur e. etected using
formed zbﬁtwemLﬂmmsEah Hﬂi@anﬂmhmgm EGbthimesid vorgichiMg the anti ﬂuorescem

v 823 RS R S5 B350 S b 2.

| F A
Tl e R AL R S imiribcptate el F9) wip bbated with

500 ng/pellad BSPETFQ in Qarbor@teshufﬁr et4°Craecrmighl. Tbe ph&wgmblaokbd

with 0 £ A YRS, S ol o FBe Bty o el f g 20

a-xummﬂrgd}gfwds Qe o TREPRLE A inSflaled at kéblﬁ 'Bérﬁpe%mi&%ff? fﬁbupe‘o form

i'nvention, to obtain efficient expression and

- the lmnwmcempéﬂx iThe pooified 3 G8iab, {36 &an gomt;vet ¢rmtiol)s arhbuman
Ljion co g
TgG1 (a gty BPuetl Ber e BT s AR inifing i vkl sCp16
G2 bioti 10THMAL BehceMeations iffiCaedRl th @ﬁgtxfedﬁdrméd to the wells containing
the immune complexes. The plate was then incubated for 2 hours incubation at room
temperature. The binding of sCD16 G, biotin to the immune complex was detected by

horseradish conjugated streptavidin (Pharmacia) in 1:5000 dilution. Afier 30 minutes
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be functional; and second, for manmalian expression
and secretion, the nessage nust be correctly spliced
W@ 200463343 oget her the segnents coding for the BITUSd004/000462
S coding for the bacterial |

incubati SporS LERRAHE o STE (SGRR) e uied pesheavador dplertan,
Belwee% PLRLRY abobé, e pl&i&@vﬂeﬁwﬁ%& 1\2%5@2 ?ﬁl&}%@tﬁifﬁﬁ?i@lmcfgn 20

e consi dered toget her. e pe si'gna peﬁtl
(PBST)c ddierpiate wigs ket at foountepipeefire iass UG exnaes foricelp datdopment.

 The reacfiit V5 Ainr BT LN o Rt o s srepgimed.
[0139] ASRROWH Fi%u@ ; IS RIABHEL Fas 2186 LoRvedn r(’ﬁrectsﬁiﬁ(ﬁng ‘f%‘#éﬁlﬁz&.

retaining {d ophobic residues In the core o
. Solublegnenvaners<iP 1 @iwas quptured ool anduhnsioplate that hxgl been coated with the

. t | ani Jo . GCC .1
s CORBARNRTE, AR A er o
- were added foetht pkipd het Wik thbilirRdBatbd 2. 1ht 8t 13bBVieADeRANRE! gﬂﬁﬁd"ﬁab

_ splicing branch point upstreamfrom the pyrimdine
was thes deteeted Using agoat andidumandsh)HRRB sonjhgaty dollawed bysTYIBTC) .

s s e B S RS

Figure ositions -1 and -2 which would nost likely retain
functional activity in both systens. To predict

whet he IMOEKPRELSIONNAYPORFOR IRPRESAONOF BB IGHT AND
still reta ' &899 Sl
' sequencésa}\/\lgﬁfgﬁ;nai yzeg Ey %I gnajf‘gapr ogr%m Q%F% N E COLI
[0149] Hasfollowing sixatagy wasgeed fordegish ehd eonstrirction ofl:0dia] expression
ral s. 8. 58 99). The. potenti al . . .
- veotor 3t cXdFediBh ol Seroing BEF I Remetts i Rflend of 1eG inmpmmagion
- cells. Th kisis Sbbditcdt 6BhETRGhESH, 96 oGRS BRI ¢ e stoRlag seofetith in.

SUBSTI TUTE SHEET (RULE 26) WD 2004/ 063
both systatyyy a9sowiing ooba Bstantinyewtisu, o Gnditiensiverf émposedbfisst, tfer E.

i . . Bi o). 1997, 3):31123).
colt explehin JE8xHon g o{poal SR ting 36 el pPbifnyde hist
be functional; aad sevond, fopmagendn ekPrbéddn ditPscetctivh] e HRGEMe énust'be'

_ pgi;XMS contains a mnigene codi nrgﬂaffso_r' a humani zZe
- correctlyspliced tdom together the seamenis Fadingfos thasipeal soquence. Piaee the

vegon B e ey AR BauS ks LB i et B

site, the dedigre of fhesedttomlerhents must lectonsideted togdthercodon at
' p i de eavage site (see

osition -4 tqQ.the,_signal peptide ¢
101411 Fhequsiaa SlepalpepiiaeseoianHapmde fEum BERESE W& HSI0 SR (g aiaer
7 . . N : | o [4:
sin a8l AN 25O O, T o g Bl
maxumzfi(ﬂalmhgy mtarcoltisan_euk 3’rnﬁﬁcgla_§'ﬁﬁ lnite,ashite @Beinihg Kpérophobic
.. . ftragment, replacing.the T7, pronoter, generatin
residues i b 3% oFhe PieRumentide o Hin abroResgsnhuitIGRE leueing cplams (CTC)
o o AR LRRIIG0E 5T oA L o Mg e
- for correb;mplﬁehrg. tr eddition,fto agrvide 5 pbtential sphigig banch ppint Gpsigainfrom
o oS e o) KBRS D6 AR B
oo A ey 88, B8 PSS g
- positiongyrloaeb 2 whicgmiumg lﬂﬁdgrmeitaim ﬁntcﬁen:gwﬁvi%tﬁmﬂmﬁlg sy¥dths, To
. ri,ners to join.the segment i ,or. the mature -
- predict Wigitep niotied nyplaryotic sigmal pRptiies oveuld shlbstajafayocabie erice.
T . ; ! .
e il i AT S Y S0
R algonthn.gj@ﬂ@}m géaA,fIQQﬁeIrQJ X @»}egtal s.c§, 58h&99ht Thepoteysial fmctionality
of the spii&ns?ttek Ws %Eg.ss%h %Ql%lg tl?eegﬁllicdeesﬁlé%le&ction program at the Berkeley
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af fect expression and secretion, expression.of pMaX121
was exam ned i nHEK 293 cells. No deleterious effect
WQ2094/663383 on expressi on, as neasured in an ELI&A/USR004/600462
whi ch human 1gGis captured using an anti human Fe
Dmso;ﬂlﬂalﬁmdmed?rdjedatfdﬁlmc(sehﬂme analq Ut CothpaRBid1£ 997, 14(3)d311 23).

t chain HRP on ate .J 0144] In order to provide
This Prggg%ﬁlse YEF5R ey é%@grinetmhuman EESCHL
{0i42]f’Flfé il ve@or ﬁ@f'ldlS' »hfaFH?; a‘éiﬁﬁ] g%éﬁ%rci? ?gr ﬁﬁrﬂ ized heavy

121 betvve CHL an regli o gener 1 ng
chain ip ls}@tﬁman(abm expirgssion vEBlor pIEh aeo. nhnrthis n&m!:gme fthe tmltyl mﬁon is

within Fie 3Pt seEa Tor e s30H nebtid, R BReri S5 Gy Mohg 1 looated i the
Gly co@d&?ﬁt'p%@ﬁbﬁ%%?ﬁle stirla®peptide Stk it WG Sies g‘ﬁ%ﬁ%l e

performed to |ntroduce a stop codon ‘near-th
designesk segmient showman ,Flgqgafm wastintredged asﬁ:lhms fiest,ithyn ind psmnamr and

b LB SR i B S
asaB ggﬂ Xba e StRSEH 1 m'gb:ﬁé( €7 p-lrc;iﬁotef ehrhlifpIABe102d The lacPO

MGX579, was then sequenced and expreSS| on 1n HEK 293
sequenpesiogethexwith theps!B sign ssqm@ewas then@uplifipdtbydMGR nying

PMGXTORAERHge 2 el PR b8 R o

pMGXtIicipisigg thee’ bﬂ@Patheeigﬁmsseqmﬂs cliu tﬁé\@@pmem@ and

conpined wth the humani zed |ight cha| n cod| ng

the heaxy ghpin E¥HHy Y1) resrestivelpising oveHapping BER: clheralteratiops in the

signal SolRHEECrolits S0 8B il AudiYBRRE by dedlBhi%E shcin i 0 e
overlappingtH(ER prinwecusel t¢ RGBSR codilgElr hBdduré 6V H Wthe segment -

2004/ 06334 CT/ US2004/ 000462 the CWie pronoter and
containjg thﬁga §8 mlﬁ sequenfr.  Sha resplitmg fragmest was elonesdinto,the

S o be excised. This
exPressng‘Hcﬁ) %\l/(\:n/;g\eez’ége %‘m. %8146] Expression of LC
[0143] ﬂ‘n aleterinine if thesalterhtinn of theshted, apli¢ajuheich and. sigal peptide would -
strai,n XL, 10 ol d, harborir her pMaX506. or
affect cRpeSEia A1 {SF ot XPFRISIOR AL WMGRI i v indPE293 ocls.

No delé?éﬁHu% efRtlas Bh bﬁ e %;rcﬁféi ﬁﬁﬁﬁﬁe@ﬁﬂ%&ﬁé@&% PR egﬁ %an

fraction was |sol ate mat er
IgG is caplired usingardantblimanFe antitiody and tietectpd asing an,iant: huimard heavy + .

- oated with goat anti human Fab (Jackson). After
hghtchlmﬂj'g%g e roomtenperature for approximately one

0144 Bﬂb&ﬁ 0ay
[0144] bound %Iﬁﬁfmc ﬁafb% da(%I?Zfdr\%asc %2?%%% Si nﬁRFI’-iﬁﬁagmcm)’

second mbmlmtmtno@md into pMGX h2inbat@e¢rBCHS emd dhag hinpge région)gtmarating

pMGX AT serighus 5 (eriioron G ety gene 38 Braied from
genomlé DNJQ B¢ aé}fekt%ﬂ P@E@éﬁ@ﬁbﬁﬁ&% the bhePsBsthéifts U§ b’é’&lz?}ﬁeﬁ% PER. Site

S04.  The results, = shown In Figure 6, tonf
directedempliag@msmnwasfth@rcptfrfomed ¢ointrofinema sthp socﬂﬁm the beginning of

R
retentioh BEtieisphod sibRYRERE Wh@%xiﬂdﬁ‘ﬁh S the Oﬁbgfaﬂ?%s%ﬂbétf alo¥E The
after cotransfection of this plasm heavy chain

resultmg pleymid pMG X539, wasdhen seqpenced ar_g@ expressionsin HEK 293 cells, when

co trans?e%ﬂe?% ?Qﬁ(ﬂﬁlr‘]{ g-‘r]aﬁlé%xﬂ% gsé‘g%@?nﬁﬂ gvag ﬁ?ﬁi‘?@gn of Fab

[0145] Togerferate alsimitard ¢ @pridiisrpplahidathe GRinkBintro i cs@8ihing the lacPO
contains both HC and LC eﬂq?r ession cassettes, each
pelB seqpeneesifm pPYGHI Zb wes pombiopd withdhe bwmanizablight sheingoding

- sequenck Wéﬁ%@eﬂﬁﬂjﬁn§ﬁékrp‘?ocedure and this fragment was cloned into pMGX581,

which is identical to pMGXS579 éxcept that Asel sites have been introduced at the 5° end of
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expression cassette, CWie | acPO pel B LC SVAOpA was
exci sed by digestion with Ascl and ligated into
WQMBXB8341 Wwhich is identical] to pMaX579 excep!clrh&zlnomoomz

the (tllbﬂh@?ﬁim&bf £ndWShe 3° %ﬁ%ﬁﬂﬁ@:i@cﬁyk@ﬁe ?tﬂtfj engpé/éx%ressmn o

pronot e he expression of omthis
caSSHaStOBEGQXGISGde Thisypdhstyd Waamﬁ@imMﬁ}XSSﬁ 0 HEK 293 cel |

10148 iR Ll Wi Aprmid R e pe o B cS Bl 8 10

goldChiBohh C%emww@xsos SAEABE2 (NC g%sﬁﬁ&‘a%eawh\@%ﬂmpm

bl ot . omassi e Bl ue staining and western bl ot of

Thrq@dnours latgr,|oglts wrrerqodleetad andihe mmﬁ&&m ﬁradﬂEt( w28 3sadatbd.sThis

ety e 27 el Lo o0 S Siyhoon coatea
withQgoat arﬁﬂﬁﬂmﬁﬂFﬁJ’Uadl&@i)Fam&' incbBateatdeahasmpatiks op)

was used and devel oped by Chronobgen. The results are

apprexisiately ne hgm thenmbpunlugpterislyassuashgd ont meihe hound lightichain -

N T L

hourdneibation at wopytenibetahie, the plarpw &ssdevelopge Osing VB Pdagsti sitd color

G‘E{maCl (Novagen) was provided. pLacl is a
dev BB %Qﬂf apBEONisRalFlY IOEI“BBWF Ysing £ 1 8MJZR04. t Fhe results,

I

_ slgnnﬂeantomm the kpywdrera seCrpidGT3Re LEivtothe B aaisf)@ipmeh indit#ing that
' the E. coli dcolonlesselet{gévmthan‘plmlllna
the Séﬂﬂab$eaﬁﬁ¢f«‘f§ﬁ¥ drrersiop ot lgla pliegpoivamsteption f this plasmid

it T PN R R BB P AR ey o

[014PCThe placdid WM@Z% vpnsruommmtﬂdan exdardo hssessthe axpregsich diFabin -

=l FRAE W b I

casséHEB,WAkh HfithRE u&b@%@m 1rﬁfb§ﬁ<?ééhuéﬂc%m’l’o%n‘stﬂﬂ:'t' G2 the entire -

i nduced (I PTG were used. Commercially avai
expressionrcabsgae, CMa@ pelB bGrSMtI@pAmtmised bly wigestion with AscI

s Y R B MR s s was

intro@dediBloaHe SXBHPSTTMRicPromster). "['Hé%)dg?ésﬁ%%ﬂg@ f10f this plasmid |
PMGX583 pl asm d i s approxinately
‘has hegn confmeridy teansfectippintas HEE 295 cellpmd ﬁDWGdlblY m agfChuman Fc

a7 5l S P 1 B o i3 ity "

analyeMBP SBS P AGE MeY Wédkard Bht.oUswaskic BNe sﬂﬁnn%éxmﬂ@zﬁem blot of
MEX208 + ND ND pS.ﬂMSXlls pM5X582 + ND + sane

purified g expressqd from pMGKSH3 iniBK 493icelies qutem avag lspalpzaskis SDS

r
PAGETREF I ColloR” I RletRosefn tIBE 50D Rl & et gt hman
IgGFa YO AP@bnfuigated @deRsbny was isddrand'deviiobéd By Ehibnidpefit Th@iesults
Wi t hout reduci ng expression or secretion in mammlian
are shqwn in Figure 7.
[0148] Expression of Fab in E. coli (strains BL21 or XL1-blue) from pMGX583 was also
evaluated. Since pMGX121-derived plasmids do not contain a copy of the lac repressor

gene, the plasmid pLacl (Novagen) was provided. pLacl is a chloramphenicol resistant

plasmid that encodes the lac repressor protein and has a p15a origin of replication which is
compatible with pMGX121-derived vectors. pLacl and pMGX583 were contransformed
into the E. coli, and colonies selected with ampicillin and chloramphenicol. Transformants
were grown up and induced with 1mM IPTG as described below. The Fab from a
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[ 0150] Enough Fab is prepared fromE. coli obtain N
term nal sequence of the LC and Fd fragnment. Mass
W@ pastsisstEopi ¢ anal ysis is performed on the i neEUsIead000462 -

. . | ' ’
periplefhid tactlag Bk &Y 6901 80 fnfattiB) B 6 iaiunddn F(ab)2 FRP
conjug?iﬁd r@?cgsmb,)as lslmwmnrﬁnghrle&? 'ﬁ:ﬂhdame a[n_ibhlﬁilbfﬁaiﬁl%mﬁte asigact from

_ sec n,level to the periplasmin bacteria,

o g RSP ekl R R e
was used S\HntDE WIS &ﬂﬁtﬁﬁis%pﬁﬂﬁ%is agm}]i%%l eflfti-: d? ous construct, as

constructed. The am no”acl a nu posi t1ons
shownweFigured evasaxed 25 4 $tandacdinThe estithateal éxipecssionloB Fak fupsriptasmic

bel.ow. Pel.B MKYLLPTAAAGLLL.LAAQPAMA (SEQ | D
from P?@’%E%\ﬂaﬁ%dﬁ PPrOUmALGY ibﬂm 1 ‘ELLLL(TC,\/HA ( SEQ
ID NO 14) >seq2 MKYLLPTAAI GLLLLLLTGAHA (SEQ ID NO
15) >seq3 Nkahle 27 Axpression of fgfwAC, apdHab NO  16)

> 4 YLL | GLLLLAATGVHA (SEQ I D NQ  17) _ >seg5, ,
iy GEE@@E%@/AQ%%%%Q"F‘E? N B 2 b Sprsion n
MKYLLPTAAI GLLLLAATGAHA D NO o oeq7

MEEBAA G0 GAMA (SEQ I D NO 20§p >seq8  np
X5TAAAGEMAEM20d GVHA (SEQ | D NO 21kp To predi qip
whgNides7e nodipMaaatosi gnal peptides stilNpretain ND
f aaMEHDbe SspMGXSBZ| eavage sites, sequsbces were +
areM§X¥d by Siagmal P program The ‘i ndi vt dual +
nodi fications have 51. SUBSTITUTE SHEET (RULE 26) WO
[0149] A0 préltivindy WREK/desiziied 2B0RAGR deheastragiithappmdkatyotic -
' tested.in the both, bacteri al %&ﬂ manmal i an

, . cel |
transeripfiep apd ranltion;sypmals £ah de iprncpdinio thg signal W%Ii%ﬁé’f PRig@heavy
cin o g alSORARER Y3t RpUGEk S S3BRI Mol gl

[0150] Encegh Fatt is pecpByed fromthiceli whipin Nhemidasequdnot obthedfC adFd

' nutgti ons to incregsed. secretipn can be assessed b '
fragmelfh s BocffoScas BASILis A NS O G 1WBEHEAbAS Pl e educed
and alkPREdIMIAME] A SoallbAftatysid R peTOHIE drAlB ?Pdcﬁx%éd Rmsi&dify ihC

.~ -gene can be co transtected on a second plasm d.
mammaiaisietlst i ons of nutations will then be made as ,
o ictated. b he results. of .the.initial "anal ysis., -
to151) o hBbe s ot esyEon 1o Rup® pniSam i hedtBth Kitelilnce

modiﬁdahmyﬁﬁ?ﬁ_&é it thé bacvad 8ighl SdqBbiRle ref6R hhwBeen Besigned and
exploit this possibility, and to capture any

construgieds dép awins asidseat iaqwimber afpositions vrege rqyetad teethatgantaiesd in the
pemseaﬁétq&:gfag%gogﬁﬁekirarl es of E. coil nmutants are screened

8t abili ty introduced into this region.
Thgpe are CONNRWITFTAAAGIAIINRORPARMAr . SPEAD §0: 13)

ol i gonucl eoti des and screened both a colony |ift

b
Hinitia gequetcdsy MESH IR AMKHARLLLEGNSHR ng (SEQ ID NO: 14)

e . ‘ T | . ¢ )
PEteal; 2o Thr MR TARRIEERLERGAHRY L SRC PRO: 15)
[8skg31 Mat er i aMKYAIPTVeATGIUSLLIVETGAMAAr € BB ENC: 26)
i ntroduce new genetl c elenents wusing basic clonin

meteddds, over!| LA TR Gl b AAT! ite dSEQERNO:17)

M39eNeSI S MRYLLPTAAIGLLLLLLTGVAHA  (SEQID NO: 18)
>seq6 MKYLLPTAAIGLLLLAATGAHA (SEQ ID NO: 19)
>seq’ MKYLLPTAAIGLLLLAATGAMA  (SEQID NO: 20)
>seq8 MKYLLPTAAAGLLLLLLTIGVHA  (SEQIDNO: 21)

To predict whether modified signal peptides still retain favorable splice cleavage
sites, sequences Were analyzed by SignalP program. The individual modifications have
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(Quick change kit, Stratagene). Al new constructs are
subjected to DNA sequencing to confirmthat no

waipwaktsa mut ati ons were introduced into the SEUESNEH000462
during construction. To assure the stability of the

been mads #pfl g5 testedsin the bpth beplerialead suammakian cellaysigme. Mutatiops have
- been iftftiltuctd iMRE RROATOY the BEIF RnB HPY VUG A, SufAFRBLLE cDONA

plrasm d or on the con 0
with thel crigginad IdeZayelB gegmednt Srofy MO0 (1.8, Wi pSIBYEDH thid wdy, id h
.glucose present prior to induction, 1n order to )
contnb@l.tl@vei {he aptationsdp ingreasebsacstiop cambe assegppd branalysis of antigen
.1 Lo et Soof d LRAUGL .
vinding 8y BN AOIlph S LRI b B, o L
- gene can bgtetransfitctedon asdeotid plabmidl Cgnisihata tof mtgtions evill figen be

{ t t, NadCl lLit . Th i ght
made 5 fcted by Shhepuiocd b ot BRIV ant i he ul ur e g own
[0152] qtlocﬁﬁ(ﬁsﬁ% 1B afdb%atn ﬁfovg?@ﬂﬁﬂﬁén@@%@ s)ﬁc&sgfu} flg% bgﬁ gignal

point, the culture is ided Into three
peptideswd cogxploititiisqodsibility, lané td tapturd afly uopredictabld Wifigtion which could

oS L IO LSt
variabiliPiieolBebd iRBHhiS rédiéh. NPHeLE af@&n@tﬁgctémim a&%éneiaeé&! Joped

fraction isolated by osnotic shock. The resulting

oligonyalentides and screensdiby othar coldny lifh methwdaad by highbthogugBpiSA

and by .western blot.,, In the ELI SA assa Fab is
sorcent 0f BHIRERIE X051 T PPoRGFAA" oF GIOKEN 85 s RAjcularly useful
for thisdRk&pingd Wi th nouse anti Fd followed by a rabbit anti
mouse HRP conjugate. Purified Fab, either that
{0153] Materipls end Methads. Meelorsaramogifiediglinodise npwigenglic elements

+ using G AR EATIE oV ERng R WRHhd; B SOF Bt BRI
- (Quickrohbagakif) Stdatagend) 0 Allxievt bnsfradts ake sibjebtedes DNA iselgﬁ_ncing to
_ bi ndi ng ELI SA assay was, appl i ed. e purified_Fab _
“confirm thatno dpwanted mugations wepinfreduced tatoithe seanercea duving:t i on

consegi AT A Sl 01 I o
laclqt byd,Hmdcessaty, ldoliisprovidedon 2 cofpatilsle plagmidor antbe bonktruct itself..

' .(Jackson),.. The c rcial ,purjfied human 1gG was used
In addlﬁen li#@g&rh%ﬂ& ABS g.ro‘fapgyfﬁmslm PEWith afu@as%g@ﬁ% ptior to

mducﬁﬁﬁ,QH‘OWier@é}rtQﬂdcﬁong ewﬁqogﬁbﬁrmr Egﬁﬁfo%gaﬂ‘&tocol

secretion Ievel In marmallan ce
is followed forr inductionas ekprdisimt, eCelismrd giloven dvernighteat 30€ froas edingle

cotony i b 00 & o BagloMarions. o yoEr saicach it NeCHoB otk on
ovemnigh Btire%08ted 1480 i 488 AuATERE(SL 0°C RP| DGO B¢

pl ated on D l'ysine precoate I shes (Becton
. approxibhatklyrsnit this poidiDhe caltius/isl divided 1o thres flaslesoand tevadaie induced

o s SR G i ek

sk il i, gt s g gaet i

periplasmicuiation isotatedshynesnwotintshocko iThe reswting fraction iBiabsayedifabibe
proscic i R DY P ALOO Y OGN sioty b 6 HLISA Aoy Fib Ricppipeod wit

Goat aftPRRh&XBshtcRaih ahfetttied WM mbiReha %@Ml&ﬁeﬁﬁﬁ Sdbhit ﬁnti s
| d Iy

conpl exes were direct added to the cells. e cells

mouse HRPeconjugates Rugidied Faly zithenthat dserihabin thepelivninary tenlty Sction

hr ow. t.he r.econbi nant . 1aG secretian to th e
or obtafhed ot & o i ot TS BERrRE st LS Bt d5fent e
[0154) Byspaasctionvfiieetaisihg hgfotion obtheEabSd\captakelanii S biliiak BT ISA
: In the EL'II‘ SA a%sa¥|, 1gG (in_the conditjonal nedium is
assay was applied. The purified Fab from periplasmic or unpurified periplasmic éxtraction
: ' 52
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captured with goat anti human Fc anti body (Jackson)

and detected with goat anti human 1gG (1ight + heavy)
wolRR40a3gaIgat e. Purified human 1 gd@ from conrerci/as20vamods2

used for the standard curve. 6.2 . PHACE D SPLAY AND

SCREENI. NG METHODS [01581 Screening nmethods for th :
wagggniwiet 2y isoR 16@nd Hetscipd by grat anbidninand (B hHRP @@Jugated antibody

(oo Rl Yo 1 Y SR8 o B e v

[01%5]) analysiglof Bﬁiféﬁbn fom tmdnunaiihn cells. X Béransashtibg theexphation and

i b e RO S A 0 e
exphERsed Er%ﬁéléﬁt@r‘?n hthah SbRHid lhgﬁélj 293 el tﬁEﬁ%ﬂ?ﬁ? ?rg*lscfectlon with

I'ncorporated into the constr I'n two™ ways
L1pafwmhhﬁNE(2m03Reag¢m (Inmﬂmgen)s Theallyibefire transféctidpccallsiweze plated

| T . Thi d
on a8 e irropted BRSF Peerdn Biokinsakat sS1 pslsleidh rog ). or
eacgrdléhoéfi cells 3‘89!1 oft&ﬂmA"\ﬁés diRudddhdo’ P#’hﬁ#fﬁ)lﬁgﬁﬁ%l{ IR ¥duced

ay and this strategy has bee

age spl
SempmeMicdiugi {Invitiogerdn 56 phoELipafect ANMIGIE Rehpertdlnvittagewas diluted

intq Lot QETTER LRy SoRi Shecis S ingbitta, B 4 apins at room

tenletAWe Difufid DNACAIIIPSFEOT ANING Rehgin® wRiA@8n combined and
particles, but not in BL2I1(sup ), the favored strain

incatted-atyoomtgmpereiurhior 2Piminsitor véhwmmmagesﬁp @omal Thy ENA

 Ling iR BR paliBemaleaeh Ve isebl) atBAsp B Xl sl were

incd¥ated it B7€CTn 580 ,456%5) %&b&i&ﬁfor 72 hEQ alIowWNEe rébdinbhsint ILQG
Arg Val ‘gly glu arg prao Anb Stop (SEQ I.D NO 25)

secyetion AgteardiasT Thecondittomtmerdium is assaved doi-ihe expramiqreiesl of IgG .
- byhPrisA%ha ¥ %\f‘és eﬁk BN ﬁ“h‘é%ﬁfSAaasgaSrsgﬁ {:‘ih&ﬁé‘ laltfonaP i g&‘iuﬁﬁ is

sequen

capaﬁédl wlmrgoaf ammtttﬁmﬁ?cemﬂfnady dhtlkson} shd dedectedSivith bittahﬁmuman

Asp II&%\s Arg_Val glya%Au % pro St 08 (&SEQ | D d\gl)waggysedfor |
ﬂ‘e?ﬁ@dﬂé‘ﬁ@% Val gly glu lys leu Stop (SEQ ID NO 27)

GIT GOT GAG AAG CTT + HS\/tag Hi s6- TAA
Hlna2 ,
fromfil

—~ , fRor! E/L'e'ne
101568 $rpine @%ﬁgﬁ?é’&ﬁ@&tﬁ E 'rsqa?@y* ol G
exp?éssécf'FaU: Gindl Midnfrihilan %gﬁgtaretéhc% Besll bgﬁ?@ﬁe&‘ﬁﬂﬁvenhon

ments are construc enes re I sol at'ed
A éd warsioh ef PET25h 1spiulé|gai to;:sapremﬁatg clnethatéabe SholC Wisarot

o Rt end B i S prestaitth A G B Y g Klfowed by o

hexahistidine tag for purification. This sequence is incorporated into the construct in two

ways. First, an amber (TAG) stop codon is used instead of the ochre codon currently
present (TAA). This allows read through translation in a suppressor (supE) strain of E. coli.
Such a construct is particularly useful for phage display and this strategy has been used
previously (Hoogenboom ef al., 1991, Nucleic Acids Res. 19: 4133 4137). The amber
codon would be suppressed in a strain such as XL1 blue (supE44+), allowing for
incoxporation of Fab into phage particles, but not in BL21(sup ), the favored strain for Fab

expression.

CH1 intron ;
Asp Lys Arg Val gly glu arg pro Stop(SEQIDNO: 23)
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segnent repl aces the hexahi stadine tag in the above

vector, retaining the HSV epitope tag, between CHI
wara4bbis4gene H segnent. A similar construct PGI/0B2064/000462

with a segnent of the gene Vil1- gene for nultival ent

@AG?JSAA’G AGAETT m:ngGA(Phﬁ}jbCﬁmaTm s GRQIND: 22)
t t
SRR yerse AriySiaboeiiis Se” RomRe ] A% Stop | (FELL TANP: 49)

Sl
GAMPAGR YT 6 1 AT DGR e eg KL AR SEQ D

MQp24)xi mtely 12 hr. Phage are isolated fromthe

cul tyure supernatant by PEG Na cipitatipon and t

o AV iraRA D crtfter fich b it R R efo, Y ol for
sub&éﬁﬁex&%ﬂﬂioﬁro?eﬁiﬁﬂieyﬁﬂ)rﬁfﬁﬁdy't%.for the presence Fab

on the surface. I'n addition bound phage are el uted
f r cdHil Hatrémmunopl ate to deternmine the binding of the

ReBolohc ARE VRS et B, himd ool REE B o
. GACCARGAGA ¢1T GGT GAGAGEOUA TAB SC(SEQ INOA2)t he

atter. Preincubation with sCD 16 Ig In solution is

- Aspdlys ArgcWabi sl nglu Elya i daw of Ster (BERJERNG: 27} om

he. of . . ) _
CAF, Rk ATid GRFHG) ERG Agend Bk S TAR gD
(BeagmyiNds 28§ e plated with XLI Blue on anpicillin .
containing plates for determ natjon of titers. (Fab!

[015'3 GewsdH apd vV HlHeora filpraaniousphage. Fpionsita phigsn qaghiesge VIID or.

e GRS S S5 b BUEOPOLE e ot g oty

' Fusioins iof éreeFd SHDCOH ) e septhent ©lcach obthese gulBSEEmLifttasdeStructed.
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(RULE 26) WD, 2004/ 0633 1 YS2004/ 000462 P.C G
Thegepesareasoletedbyr &ﬁgﬂ@rﬁiﬁ@ ﬁ@ﬁ%ﬁgﬁmwrﬁae segment -

ookt LA R0 R e Mo
‘segifibat eplacest the hexahistasling tag irethieiabdveeekcior, rtaiping itye HEY epitope tag -

specific odi ts . desqgri.bed which are i,ntended as
bethergH 1 anf e e L0 S6TRFIL; AP SHPSET8e . B0E P fcstient of the
genEﬁMﬁ'gén@%rmﬁﬁ%lfeHﬂl;mﬁﬂl Fab. €qui val ent net hods and

conponents are within the scope of the invention. .
[0158}dtege wnalysis Stanstard canditions repised fier phage preperation and analysis.

PSSt o7 AR B R E kR e ARl By e
infeoRESA ﬁa{)gﬁgﬁgé WSV 381l cuRtGRaBAapProginttepln s, Phugare

~modi ficat are intended to fall within the scope of
isolatied froap frerasbiureciupemstant oy BEG/NaGl pregipifationsand dhe rgeniting pellet

e B 2 P R S REB LIS R s
Fab(dB4hE sdifice. In addition bound phage are eluted from the immunoplate to determine
the binding of the phage to surface bound sCD16 Ig or an identical preparation of sCD32 Ig.
Phage bearing active anti CD16 Fab should bind to the former molecule but not the latter..
" Preincubation with sCD16 Ig in solution is used to block binding. Elution of the phagemid
from the plates is performed using a low pH solution (glycine HC1 pH 2.2) followed by
neutralization, Phagemids are plated with XL1 Blue on ampicillin containing plates for
determination of titers. | '

(Fab’)2
[0159] For the expression of Fab’, the following modification is tested after introduction of

the hinge CH1 intron at the appropriate site into the HC minigene (SEQ ID NOs: 28 - 31).
5 ..
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Cains 1. A vector for expression of a heavy chain or
light chain of an 1gGin mammlian cells and a Fab
WO pgieasss porti on of a heavy chain or |ight cheiTiuUu$2004000462
coli, said vector conprising: (a) a bacterial origin
of replication; (b) a mammalian pronoter and/or
enhancer sequence; and (c) a nucleotide sequence
encodighg Sﬁl dch ayy @al sau% light chain; said
nucl eoti de” sequence conpr|5|ﬁg i) a mammmal i an si gnal _
seque COGIGCCOs GGTIAAG COA GUC Hidhsh ClGdushal CHIRinge SD
conprising a bac Icgl ronoter and a bacteri al
si gnal sequence é@% '%5500|ated with a sequence
enco caeerGec vy 0 i g
li ght@(ﬂghal n, suc R at ‘%gg g’?l a t%E ﬂ?ﬂ{;orr%éhd
bacterPaIFS|g®aI.Pseqﬁendﬁ‘dutegm&expre55|on and
secretion into the periplasnmc space of said Fab
domai n of said heavy chain or said Iight chain in a
eri al
1300 21 | 2 Taverfiof et BE Niftel B scbhg BY U spffic Shinbaiments
d@enbe!l Wbmh@te inteaded aesingle dhsimtions of amdiwklu@fn‘spetdﬁﬁbﬂhb fvention,
an cel

S o g e e O o g dnvention
Inu@&i mﬂiﬂs hci R0 oL ShvRRAMY, if &ﬁi iflon ﬁ@ﬂ%ﬁm%g%esmbed

second i ntron corrprl Si ng a st 0 ereln sal
hemtmmlﬂu beeome apparent to thospelitied mhgf mﬁmnnihatt‘emgmnghiempﬁon and

oS8 SIGE R A B2 e DR e A e

g@aﬁﬁmamhnﬁe conprising a squbIe domain in manmal i an.
cells and the sol ubl e domain of the polypeptide in E
{0& 81k | saiAdl seberses citeshiareisiangincorppratedycrearende heréipiim their
(b) a manmal i an pronoter and/or
t&%@%ﬁéﬁ%@éﬂke and (c) a nucl eotide sequence
_encodlng Sald polypeptide; sai d nucl eoti de sequence
conprising: 56 (i) a mammalian signal sequence
conprising a first intron, said first intron
conprising a bacterial pronoter and a bacteri al
si gnal sequence operatively associated with a sequence
encodi ng the sol uble domain of said pol ypeptide, such
that said bacterial pronoter and bacterial signa
sequence direct expression and secretion into the
periplasm c space of said soluble domain of said
pol ypeptide in a bacterial cell and said
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manmal i an pronoter and said manmmal i an si gnal sequence
di rect expression and secretion of said polypeptide in
a mnmalian cell; and (ii) a second intron located in
the region of the pol ypeptide where termnation of
t he soluble domain is deskﬁ@gg said second intron
conprising.a stop.codon, wherein said nmanmal i an.
Lor onBt et @f&ﬁ@?ﬂéﬁt@%ﬁo 3 heqyy Gbain op feky shainofiag 12G in |
Ak CHE ardSAN ERRAEHGHIBE of 2hEh i UhYRER tiaflechath in B ol
vect or gf é?ain1l or 2, @ﬂ?chofurtﬁ@f JOWpfﬁsesaaln o
savd kbt compoisingi n of replication. 4. The vector of
claim1 or 2, which is not designed to exist in the
manml) iadnctedel drigimsf @pliegioapne. 5. The vector of any
one of clainms 1-4, wherein said bacterial pronoter

CoNpP{b) aafardmbRGHZosRM aRd/er erfhandd?@ediRbENAn®f any one
of clains 1, 3, 4, and 5, wherein said heavy chain or

sai d(d) iaGlit1c6hdd fqbéncd ety HRANWAVG RBAR 0P Kaill iugﬂt_t cHaf@ifla
sequence or humani zed heavy chain”or |ight chain
sequenaewicleqtideHequenge tempissinginy one of clains 1, 3, 4
and 5, wherein said heavy chain or said light chain

is a chin@ric hmamynatihasignalrsediepht carhpriiging e fiose itenn, aid
The vector of any, one of cl.ai 1-7, wherein sajd. .
pact er i al si grisFt BEHNEMERITEE @éﬁ@ﬁ%p@awﬁ% gl

9. The vector @fnRRqueR® dpbraibvalyBsobided WE L StdheRdl d
pronmoter for expression in manmmlian cells is a CW
pronoter. 10. ¢hsedingthedrabalormmityobnit nfavg chainer 4aid Bght4,

5 6, 7 and 8, ;wherei ai d.,vect.or encodes, bot h . heavy
and Iight chaifem suchhat S%ﬁe""%@&%oﬁ”@f’&éﬁﬁ}g Bifdery sienal
claims 1, 2, 4eqglenchdirdet elpreSsiaNshdlddcretiB b heSRkiBlasmic

light <chain sequence is genetically nodified to )
conpri se a secuesce %ﬂcﬁﬁ@idﬁ@aﬁnow¥my chaip oppaid light chain
affinity I abel, Lhe . clakm1l erein

The opi tope 1 df Aecteiitel S StidMloth iR ol Sl

the Fd chain. m@nmiligh sigedl équehcecdirict ekpreswibe bad Seckdidn of
affinity label |s a hexahistadine tag at the
C-terninal of Sifeheryy eltn At saidilightichaipde e srangpalignegels and
11, wherein the epitope tag is a polyhistidine tag,

myc tag, (UFLAGheagaideatogghendensad beayy chaist a sgrond gntron

peptide or a k) u ir P7 protein ..15. The.
vector of cl aﬁ)r%Hgée\%ﬁg? §|H aggi?lbe Bg%gbqnioggaﬁdéeﬁa%ﬁl
anti body. 16.sefieficy,@6idGkcdd ififréh BOmBrising£Et8h Roddet, d

pol ypeptide is a Fc fusion protein. 17. The vector of

Wlﬁ#ﬂélin giﬂﬁ ngai(rmﬁ!ﬂi’.finrﬁim%ote'Ig is dherative AQkiRed WHE LS AubREtide
sol ubl e domai n
sequence encoding said heavy chain or said light chain.

2. A vector for expression of a polypeptide comprising a soluble domain in
mammalian cells and the soluble domain of the polypeptide in E. coli, said vector

comprising:
(a) abacterial origin of replication;
(b) a mammalian promoter and/or enhancer sequence; and

(¢) a nucleotide sequence encoding said polypeptide; said nucleotide sequence

comprising;
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of the polypeptide retains an activity which can be
assayed when expressed in a bacterial cell. 18. The

vect or of ;any E o .
wher ei n tﬁ SO ﬁgwgﬁﬂgﬁgﬁﬁﬁlgguéwB%X- Pﬁgﬁﬁgﬂﬁgﬁ%?ﬁfmd
pr ot ei n- pr ot ei first iftemaotipoking arbacteriakproas ter dodrabactatal
enzymati c domain. 19. The vector of any one of clains
2, 3, 4, 5, 8 SEERIGCAUGAET R ﬁé??ﬁ%%t”i‘ é Sequenge
cel | surface rggRRin the S10HEREMaRl oflsHid pblypeARRTERIN BAtSaid
class receptors, or ‘a nuclear transcription factor.
20. A bact er i abadt@idl prongied anidibgetetia simat siquedceatinectone
of clainms 1-19, 21, Thﬁ bact er.i al . cel | of.claim%o.d
which is an E G304 sSEFioninip e pprinlasmig space of sai
conpri si ng t hesole®lk dbmain msﬁdgﬁ@p@f)ti@d ialaBactbridBecliZdd said
The mammalian cell of claim 22 which is a human cel
or a nurine cepammaian preoterandepidanameleliandiged] spquence
which is a nye ; ¥ HEK ;cel | .
25. The cell o{;lﬁ’éaﬁﬁgfpg#gm&aang@%r%@é%ﬁ%ﬁ Igjbvl\;ﬁpe gld%rﬁwe
vector conpri seamaahkskbeltande sequence for both heavy
chain and light chains. 26. A cell which expresses a
heavy chafif) angseen®irt®adodnal v ekd REioafof #pdMARpalic where
claims 1 and 3-14 which conprises a light chain )
nucl eot i de seq@EREationgf thy solpble dlomaiihis ehsieedpsaid sreendyintron
light chain an ' vector of any of clains
rie T8t

| and 3-10 whicC a heavy chain nucl eotide
equence. 28...The cell| .of a f clai 20- 24 er.ei n
wRSEASRE st oBlter i nf el odui ahi st nutiShas
seqERE fcalimOday P héEideonpri sing a sol ubl e domain. 29.
he cel | gggtlaﬁﬁygg?mherein the pol ypeptide is an Fc

3.f usi PR RICcRE @ Blaim 9 -or NG hMAGhMer RprPRY, mﬂ%n L@ﬁa
and 3- 10cv\hereia}1 seoau’ences encecggilﬁlg a?]scyl}g \a}lﬁl nb
reghgtient of the | gG gene are operatively linked to

sequences encoding an fd phage gene VIII protein ‘
4.codi Tig: veetpr ofickaing It o Ratvhichhenottdesign@lfoist n s piaaaAslthn
[,n bacterial cells, and fd phage gene VIII fusion is

CCOF BUYLEYSO™E . The vector of any one of claims 1 and
3-10 wherein sequences encoding an Fd (VH CHI)
S.segrdistvestor phany 6 Wfetrmar 4, syherein paié bgetptial peemeter

' an fd phage gene IIl protein
“@ﬁ%#§§§§§%§§%¥gﬁg' that, when the vector is expressed
in acterial. cells,. and fd, pha ene |11, fusion is
6 or od T aolos T i SARf TS L e ARs Py geiR SMSIeREY Chidor
saRiSlight bHMH &REMIh 1@&@? th&AR BPTiiRI Adin sefibhc®@bPNiridheavy
control bacterial cell conmprising a vector of any of

chaingir fightichagmgeqgenc®. encodi ng a control heavy chain and

a vector of any of clains 1 and 3-14 encoding a
7. conthelvetioghf amyhaierof clains ¢ ohtdoeaidi 5y gvhardin kaidhyavgfchhiastr said
: terial .cells with an antjgen, wherein each test
gt chiBpiC sy 208867 Db B in Bkt of ol ai e 1

and _3-10 enctodi ng . L L _
8. 'The vector of any one of claims 1-7, wherein said bacterial signal sequence is

a pelB signal sequence.

9. The vector of any one of claims 1-8, wherein said promoter for expression in

mammalian cells is a CMV promoter.

10. The vector of any one of claims 1, 3, 4, 5, 6, 7 and 8, wherein said vector

encodes both heavy and light chains,
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a test heavy chain or a vector of any one of clainms 1
and 3-14 encoding a test light chain genetically
dified relative to.the contraol heavy chai.n and. .. _.
1P o HE el &by St BEiIPigl B SOt ing et g Sigsaid lght
chéh is@uaBdd i6 gendticalt) Sodified td EsihpresRlal seqifhce SiodimdHnl PRBpe
relative to the binding affinity of the periplasmc
tagqragiznity label. t he control bacterial cells, such that if
the binding affinity of the periplasm c extracts of
12he tTheveater df clamnl 1daivlieretnthe gpitopicsagyseattiV tdyza theHe-
te%n%iln?ﬂi%&figi.ty of the periplasmc extracts of the
co 3 gcc &M al cell and said anti gen, then a
acterial cel] expressing b is yseful as a
P or ThE G Gl phirath e gftiniy,latoh fn fegahistadine tag at the
cLdehinhf HthOr@cMah for use as a therapeutic agent
conprising: (a) providing a cell expressing control
hag i d - ]l 4. (VI
V) THEDERG Py 1T, NCHelithd SRR od i PTG ey ag
FEAR tagtlienggglutivimiiey, adftrep tiphpapeidk obs Blugtongaé dirhd WP Apibtein.
conprising a plurality of test cells producing test
Ihhagehenatdioty an Fd ot CHiiergiangidlpolypepti@is nbfad Mrdbody.
CHI )-gene VIII fusion, which have been nodified
16.el athyfect® off BRIm Q8 MW hQLinRARIS 1y piblifle A IR BrotéiR)
nmeasuring the binding affinity of a test phage and
ai ' | at i . t he, ki Bdj L:0i .
! Jlg on ;}{ 0 ép? E’Z 3 g 513% %ﬁés%fiecl g‘ﬁ t2f g’e4ﬁ % g gié(ﬂ g’t ‘ﬁ%{rb]?ftﬁ%/%ogﬁblg Hgmam
ofthepdlypepdidt retainy anhethvity wiaeh cphagasaed virh dxpretsedémai s
b hﬁea er. than the binding affinity of the control
‘% tgbhcelhd said antigen, then a cell expressing a Mab
useful as a therapeutic is identified. The net hod

34.
1%t T Yicp obanyaane ofiglaimer, 2dhdr § 9nhg, wharelarthesalyple dymain
Y VRARTP g IRERTSA e O BRI S5y

engpma@ctomant he mamal i an cell with said antigen; and
(1) neasuring the binding affinity of the genetically
1900di Theagbclog 6f Bxspérssrethimt 2, 3,08 SNREHED,| vilier&iftthe Fotlsiptide is
to the binding of the control 1gG 35. A conposition
a gelyFipes negeniotp b meaber 9f e Tnismnseemiranesldss receptprs, or a nuclear

L5805 i Fab pol ypeptides and (b), conprising the
trvgctpg%ﬁg?@%lﬁy of clains 1 and 3-14. 36. A conposition

compyising.a plurali.ty.of bacterial cells c rising:
20 oA bRASGU R bty v £RE iy ione T sl B
fil t ous ph .. 37.. The conpositjon of claim35 or
2136 JHhErernpReRd clani2g gl 1iehdr cok ool i cel I's. 38,
The conmposition_of claim36 wherein the filamentous
22phagemegugaliga|cpd comprigag theagetorpbansorrsoicldimg 1dO- ¢l ai m
38 wherein the hel per phage is selected fromthe
23. The mammalian cell of c¢laim 22 which is a human cell or a murine cell.

24. The mammalian cell of claim 22 which is a myeloma cell, a CHO cell, or a

HEK cell.

25.  The cell of any one of claims 20-24, wherein the vector comprises a nucleotide

sequence for both heavy chain and light chains.

26. A cell which expresses a heavy chain and comprises the vector of any one of

claims 1 and 3-14 which comprises a light chain nucleotide sequence.,
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group consisting of fd and ML3. 40. The conposition of
claim 39 wherein the hel per phage is fd. 41. The

ONMPQ@SL ki . .
s Sl S ST 0 B ol g YR e RERP R laims
11ah&TFHINGvREH Comptises @ Bemiyodhainl mcleotid@fequéidal EXPRESSI ON
VECTOR SYSTEM FOR ANTI BODY EXPRESSI ON | N BACTERI AL
28ND WAL o ANy CEClafns<AB 0%, wiickdad 1R ecthr Gomptiddda mubikbride

<150> 60/ 439, 492 <151> 2003-01-09 <160> 31 <170>
sqoaeRssithat epegdss s polypoptidespmprising asplube daggein> PRT <213>

I nfluenza virus <400> 1 Tyr Pro Tyr Asp Val Pro Asp
2%yr Bhecelholzlaimd$; whereapthe polypeptideiip an Prfusign@stelbno

sapiens <400> 2 Au An Lys Leu Ile Ser AQu Au Asp
30.eu The Bect@ of aftyt One @ ct@tnb @d kﬂ@he@ﬁﬁeq@&@% encoding an Fd

(\Ellg %8—&13 Aegm ueen\{ Iorf fe Igé4g%gg are operatlvgly lmli(ed @)I sequences encodl%gsan

fd phage gene VIII protein coding region such that, when the vector is expressed in

bacterial cells, and fd phage gene VIII fusion is produced.

31.  The vector of any one of claims I and 3-10 wherein sequences encoding an Fd
(VH CH1) segment of the IgG gene are operatively linked to sequences encoding an
fd phage gene III protein coding region such that, when the vector is expressed in

bacterial cells, and fd phage gene 111 fusion is produced.
32. A method for identifying a Mab for use as a therapeutic agent comprising:

(a) providing a control bacterial cell comprising a vector of any of claims 1
and 3-10 encoding a control heavy chain and a vector of any of claims 1

and 3-14 encoding a control light chain;

(b) contacting a library of test bacterial cells with an antigen, wherein each
test bacterial cell expresses a vector of any of claims T and 3-10 encoding
a test heavy chain or a vector of any one of claims 1 and 3-14 encoding a
test light chain genetically modified relative to the control heavy chain and
light chain;

(c) measuring the binding affinity of periplasmic extracts of a test cell and
said antigen relative to the binding affinity of the periplasmic extracts of

the control bacterial cells,

such that if the binding affinity of the periplasmic extracts of the test cell and said
antigen is greater than the binding affinity of the periplasmic extracts of the control
bacterial cell and said antigen, then a bacterial cell expressing Mab is useful as a

therapeutic is identified.
33. A method for identifying a Mab for use as a therapeutic agent comprising:

(a) providing a cell expressing control phage encoding an FA(VH CH1)-gene
III or an Fd (VH CH1)-gene VII tusion of claim 30 or 31;
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<211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Description of artificial sequence: FLAG protein
1 WD 2004/ 063343 PCT/ US2004/ 000462 Asp Tyr Lys Asp
Asp Asp Asp Lys 1 5 <210> 5 <211> 9 <212> PRT <213>

a v B8t e S iomber L0 e ity Bailbrifols g d plitaliy
Aft i fi Cdf&ést &ﬁﬁ%ﬂdﬁfbmgﬁ%é’c%aﬁé@&d@g%ﬁ IFARYIEPOH®S-gene 111 or an

artificial sequence:_ Manmmalian_and bacteria signal
pept i deFHMIT Cil1xzene VIlkfipion, whigh haxpboen modified ngytive to the

530 CABRS g SRR Rk (500 Z ééOZgZZtZ o gl_tx "
2oy B fndebing dle Blufiredndodties AP Redind Midanigin [Rivego

15 gotineB@eEE JFk@A6Ae B ol phdgdand shidtagagat a
tatatgggtg acaagatctc 105 gcaacgcaat taatgtgagt

sucAdRAtGPMhE birdlidALARAE 61 (he 3G0Plkdeb And 34H LhAEAGs LRater than the
binding affinity of the control phage and said antigen, then a cell expressing a Mab

useful as a therapeutic is identified.

34.  The method of claim 32 or 33, further comprising, after step (c), the steps of:

(d) expressing in a mammalian cell the vector isolated from the test cell of
step (c);

(e) contacting the mammalian cell with said antigen; and

() measuring the binding affinity of the genetically modified 1gG expressed

in the mammalian cell relative to the binding of the control IgG.

35. A composition comprising a plurality of bacterial cells
.(a), expressing Fab polypeptides and
(b), comprising the vector of any of claims 1 and 3-14.
36. A composition comprising a plurality of bacterial cells comprising:
(a), the vector of any of claims 1-19 and
(b}, filamentous phage.
37.  The composition of claim 35 or 36 wherein the bacterial cells are E. coli cells.
38.  The composition of claim 36 wherein the filamentous phage is a helper phage.

39.  The composition of claim 38 wherein the helper phage is selected from the

group consisting of fd and M13.
40.  The composition of claim 39 wherein the helper phage is fd.

41.  The composition of claim 39 wherein the helper phage is M13. .
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ttccggctcg tatgttgtgt ggaattgtga gcggataaca atttctagaa
ataattttgt 225 ttaactttaa gaaggagata tacat atg aaa
WO 240634t g cca acc get gcg 277 Met Lys Tyr REHUSO/000462
Pro Thr Ala Ala 20 atc ggt ctc ctt ctc ctc ctc ctc
aca ggt gtc cac gERPUEHEE §ffTECc 325 I1le Ay Leu Leu
<110> L Oge Li%lél U Thr Ay Val Hs Ala dn Val Thr 25 30
4’5 aga 331 Leu Arg _2_ WD 2004/063343

<120>PQUA93§%Q99%§§CT0§2§9&E% ﬁ)%liﬁTﬂs%Dy%Qp%Esﬂg& 713>

ArdchrzRiaal nne G RReE A <cD: 3> Description of
artificial sequence: I\/amml | an and bacteria signal

<130>peptiedeodsybes d <400> 7 Met Lys Tyr Leu Len Pro Thr Al a
Ala lle Ay Leu Leu Leu Leu Leu 1 5 10 15 Leu Thr
<140><210> 8 <211> 24 <212> PRT <213> Artificial Sequence

<141><220> <223> Description of artificial sequence:
Manmal i an and bacteria signal peptide hybrid <400> 8

<150>Neeto/%¥ érzp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr
1

<1515A 151015 Val Hs Ala Gn Val Thr Leu

10> 9 <211> 27 <212> DNA
<160> 3

<170> " PatentIn version 3.2

<210> 1

211> 9

<212> DPRT

<213> Influenza wvirus

<400> 1

Tyr Pro Tyr Asp Val Pro Asp Tyr Ala
i 5

<210> 2

<211l> 10

<212> PRT

<213> Homo sapiens

<400> 2

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
1 5 10

<210> 3

<211l> 6

<212> PRT

<213> Bluetongue virus

<£00> 3
Gln Tyr Pro Ala Leu Thr
i 5

<210> 4

<211> 8

<212> PRT

<213> Artificial Sedquence

<220
<223> Description of artificial sequence: FLAG protein

1-




<213> Artificial Sequence <220> <223> Description of
artificial sequence: Mammalian and bacteria signal
WHHGEPE84hybri d <220> <221> CDS <222> (1) . .PQIATS2004/000462
<400> 9 gac sag aga gtt ggt gag agg caa gca 27 Asp
Lys Arg Val Ay u Arg @n Ala 1 5 <210> 10 <211> 9
- Asp Ty@3LyWigp 2604£06834By4#CT/ US2004/ 000462 <212> PRT
1 <213> Artbficial Sequence <220> <223> Description of
artificial sequence: Manmalian and bacteria signal
<210>p%ptide hybrid <400> 10 Asp Lys Arg Val dy Gu Arg
e211- G Ala 1 5 <210> 11 <211> 27 <212> DNA <213>
<o12s Akificial Sequence <220> <223> Description of
<213 AlgkbédiGlglasegyence: Mammal i an and bacteria signal
peptide hybrid <220> <221> CDS <222> (1)..(27)
<400><400> 11 gac aag aga gtt ggt gag agg cca taa 27 Asp
Lys Arg Val Ay Qu Arg Pro 1 5 <210> 12
Ala Trp Arg His Pro Gln Phe Gly Gly
1 5

<210> €

«211> 331

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of artificial seqguence: Mammalian and bacteria signal
peptide hybrid

<220>
221> exon
<222> (1) .. {45)

<220>
<221> D8
<222> (251) ..{304)

<220>

<221> exon

<222> (305)..(331)

<400> &

atg gga tgg age tgt atec ate ete tte ttg gta goa aca got aca 45
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr ala Thr

1 5 10 is5

‘ggtaaggggce tcacagtage aggettgagg tetggacata tatatgggtyg acaagatete 105
gcaacgcaat taatgtgagt tagecteactc attaggcacce ccaggettta cactttatge 165

ttecggeteg tatgttgtgt ggaattgtga geggataaca attictagaa ataattttgt 225

ttaactttaa gaaggagata tacat atg aaa tac ctg ctg cca acc gct geg 277

Met Lys Tyr Leu Leu Pro Thr Ala Als

20

atc ggt ctec cott cte cte cte cte aca ggt gte cac gea cag gttt acce 325
Ile Gly Leu Leu Leu Leu Leu Leu Thr Gly Val His Ala Gln Val Thr
25 30 ‘ 35 40
ctg aga ' 331
Leu Arg




<211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Description of artificial sequence: Mammali an
WORWHIEBEEri a signal peptide hybrid <400> 12 PEFUS$2084/000462
Arg Val Ay Gu Arg Pro 1 5 <210> 13 <211> 22 <212>
PRT <213> Artificial Sequence <220> <223> Description
<210>0f7 artificial sequence: Modified signal peptide <400>
<211>138Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gy Leu Leu
<212> Tl ey Ala 1 5 10 15 4 WD 2004/ 063343
<213> pAFFESHI6L/ B Ala Gn Pro Ala Met Ala 20 <210>
<220>1 14 <211> 22 <212> PRT <213> Artificial Sequence

MR i R Y L

& tl
PeP ro Thr Ala Ala lle Gy Leu Leu Leu Leu Leu 1 5 10 15
<400>Lau Thr Ay Val Hs Ala 20 <210> 15 <211> 22 <212>
PRT <213> Artificial Sequence <220>
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ile Gly Leu Leu Leu Leu Len
1 5 10 15

Lieu Thr

<210> 8

<211> 24

<212> PRT

«<213> Artificial Seguence

<220>
<223> Description of artificial sequence: Mammalian and bacteria signal

peptide hybrid
<400> B

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ala Gln Val Thr Leu Arg
20

210> 9

<211i> 27

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of artificial sequence: Mammalian and bacteria signal
peptide hybrid

<220
<221> (DS
«222> (1}..(27)

<400> 9’

gac aag aga gtt ggt gag agg caa gea 27
Asp Lys Arg Val Gly Glu Arg Gln Ala

1 5

<210> 10

<211i> 9




<223> Description of artificial sequence: Mdified
signal peptide <400> 15 Met Lys Tyr Leu Leu Pro Thr
WORW4RPH4I | e Ay Leu Leu Leu Leu Leu 1 5 10 IBCT/USA004/000462
Thr Ay Ala Hs Ala 20 <210> 16 <211> 22 <212> PRT
<212><ZR3> Artificial Sequence <220> <223> Description of
<213>aﬁﬁt$f%ﬁalf%@ﬁﬁ@ﬁte: Modi fi ed signal peptide <400> 16
.. Met Lys Tyr Leu Leu Pro Thr Ala Ala Ile Ay Leu
Leu . Leu Leu Thr Ay Ala Met Ala 20
S g;%rg 8% Prdas alii aainar o I PR L8S06R Gt Gaonal
< T <213>, Artificial Sequence <220> <223>
<400>Dagcription of artificial sequence: Mdified signha
‘peptide <400> 17 Met Lys Tyr Leu Leu Pro Thr Ala Ala
asp Lyd erfdwallely bew Areuclewidla 1 5 10 15 Ala Thr dy
1 Val His Aba 20 <210> 18 <211> 23 <212> PRT <213>
Artificial Sequence <220> <223> Description of
artificial sequence: Mdified signal peptide <400> 18
‘21°>N%¢ Lys Tyr Leu Leu Pro Thr Ala Ala Ile @y Leu Leu
K

<211l>
<2125 ‘Leu Leu

<213> Artificial Sequence

<220>

<220>
<223> Description of artifiecial sequence: Mammalian and bacteria signal
peptide hybrid

<220>
<221> CDS
<222> (1})..(27)

<400> 11

gac aag aga gtt ggt gag agg cca taa 27
Asp Lys Arg Val Gly Glu Arg Pro

1 5

<210 12

<211> 8

«<212> PRT

<213> Artificial Sequence

<220>

<223> Description of artificial sequence: Mammalian and bacteria signal
peptide hybrid

<400> 12

Asp Lys Arg Val Gly Glu Arg Pro

1 5

<210> 13

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of artificial sequence: Modified signal peptide

<400> 13

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala ¢ly Leu Leu Leu Leu Ala
3 5 10 15

-4




1510 15 Leu Thr Gy Vval Ala Hs Ala 20 <210> 19
<211> 22 <212> PRT <213> Artificial Sequence <220>
wWa20B3068dacri ption of artificial sequence: MdJdPET/EH2004/000462
signal peptide <400> 19 Met Lys Tyr Leu Leu Pro Thr
Ala Ala lle Ay Leu Leu Leu Leu Ala 1 5 10 15 A a
Ala clhber&AaaMia Hig Ala 20 <210> 20 <211> 22 <212> PRT
<213>Aartificial Sequence <220> <223> Description of
artificial sequence: Mdified signal peptide <400> 20
-6 WD 2004/ 063343 PCT/ US2004/ 000462 Met Lys Tyr Leu
<210>1 d§ Pro Thr Ala Ala Ile Gy Leu Leu Leu Leu Ala 1 5 10
<211>182 Alg Thr Ay Ala Met Ala 20 <210> 21 <211> 22
<722 PRI <213> Artificial Sequence <220> <223>
Description Hartificial sequence: Mbdified signal
<2320> Peptide <400> 21 Met Lys Tyr Leu Leu Pro Thr Ala Ala
<223> Alpas GHpthenl deetrdi@uclal sb@ibncd. okfrild skgith1 ThEGhY
Val H's Ala 20
<400> 14

<213>

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ile Gly Lieu Leu Leu Leu Leu
1 5 10 15

Leu Thr Gly Val His Ala
' 20

«<210> 15

<211l> 22

<212»> PRT

<213> Artificial Sequence

<220>
© «223> Description of artificial sequence: Modified sigmal peptide

<400> 15

-Met Lys Tyr Leu Leu Pro Thr Ala Ala Ile Gly Leu Leu Leu Len Leu
1 5 10 15

Leu Thr Gly Ala Hig Ala
20

<210> 16

<211l> 22

<212> PRT

" «213> Artificial Sequence

<220>
<223> Description of artificial seguence: Modified signal peptide

<400> 16
Met Lys Tyr Leu Leu Pro Thr Ala Ala Tle Gly Leu Leu Leu Leu Leu

1 5 10 15

Leu Thr Gly Ala Met Ala
20

<2310> 17
<21l> 22




<210> 22 <211> 27 <212> DNA <213> Artificial Sequence
<220> <223> Description of artificial sequence:
W@3MP4{0p3343 for screening tag <220> <221> CDS PRDES2604/000462
" (1)..(27) <400> 22 gac aag aga gtt ggt gag agg cca
<212 a&R27 Asp Lys Arg Val Ay Qu Arg Pro.1 5 <210> 23
<213 prsifgeiad BRyuPpRE <213> Artificial Sequence <220>
<223> Description of artificial sequence: Construct

screening ta <400> 23 As Val Gy Qu
aas] L e i B be L To0T &iehoR0 ihattiatas bnal Reptide
<a00PCTLUS2004/ 000462 <211> 27 <212> DNA <213> Artifici al
Sequence <220> <223> Description of artificial
Met SRAULNCRL KNSLS Uel A0S ABLMEENEINILLRG ey Bi0TeS24L> CDS
1 <222> (1).s(27) <400> 24 gac aag aga gtt ggqt gag agg
cca tga 27 Asp Lys Arg Val dy Qu Arg Pro 1 5 <210>

25
Ala Thr Gly Vval His ala
20

<21¢> 18

<21l> 23

<212> PRT

<213> Artificial Sequence

«220>
-<223> Description of artificial sequence: Modified signal peptide

<400> 18

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ile Gly Leu Leu Leu Leu Leu
1 5 10 15

Leu Thr Gly Val Ala His ala
20

<210> 19

<211l 22

<212> PRT

<213> Artificial Sequence

<220>
© <223> Description of artificial sequence: Modified signal peptide

<400> 19

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ile Gly Leu Leu Leu Leu Ala
1 5 10 15

Ala Thr Gly Ala Hisg Ala
20

<210 20

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of artificial sequence: Modified signal peptide

<400> 20




<211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Description of artificial sequence: Construct
W@ 30449633ékni ng tag <400> 25 Asp Lys Arg Val GrGT/AGE2004/000462
Arg Pro 15 <210> 26 <211> 27 <212> DNA <213>
Artificial Sequence <220> <223> Description of
Met Byst F¥¥ diedl Lot uefdes: A30Ad4 rilet Gy Les dreeeiinget aga
1 <220> <2215 CDS <222> (1).109(27) <400> 26 '15 gac aag
aga gtt ggt gag agg cca taa 27 Asp Lys Arg Val Ay Qu
r <210> 27 <211> 8 <212> PRT <213>
Ala %&?F% %%SI]M%eahaence <220> <223> Description of
artificial sequence: Construct for screening tag
<400> 27 -8 WD 2004/ 063343 PCT/ US2004/ 000462 Asp Lys
<210ArgiVal Ay GQu Arg Pro 1 5 <210> 28 <211> 24 <212>
<211:PNRA2<213> Artificial Sequence <220> <223> Description

<212pf PRFti ficial sequence: Construct for insertion of the
<213> Artificial Sequence

<220>
<223> Description of artificial sequence: Modified sigmal peptide

<400> 21

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Leu
1 5 10 15

Leu Thr Gly Val His Ala
20

<210> 22

<21l> 27

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of artificial sequence: Construct for screening tag

<220>
<221> CDS8
<222> (1}..(27)

<400> 22

- gac aag aga gtt ggt gag agg cca taa 27
Asp Lys Arg Val Gly @lu Arg Pro

1 5

<210> 23

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of artificial sequence: Construct for screening tag

<400> 23
Asp Lys Arg Val Gly Glu Arg Pro
1 ) 5

<210> 24




hi nge CH intron <220> <221> CDS <222> (1)..(24)
<400> 28 cca ccg tgc cca ggt aag cca gcc 24 Pro Pro
WOPpH4E y Lys Pro Ala 1 5 <210> 29 <211> SPCHEIZH4/000462
PRT <213> Artificial Sequence <220> <223> Description
<211ixpf 23rtificial sequence: Construct for insertion of the
<212x B CHI intron <400> 29 Pro Pro Cys Pro Ay Lys Pro
<213> fTtifiglal Seguengg <211> 24 <212> DNA <213>
g rtificial Sequence <220> <223> Descri p:i on 011: .
r S nst i nsertion o
<2230 b i lor BRIy R R e QboadI3E B0 Resgfig cag
<400> 30 cca ccg tgc cca ggt aag ctt tag 24 Pro Pro
<2205Cys Pro Gy Lys Leu 1 5 <210> 31 <211> 7 _9_ WO
<221>200# 063343 PCT/ US2004/ 000462 <212> PRT <213>
<222>Ar (3¥..dRBA) Sequence

<4Q0> 24

gac aag aga gtt ggt gag agyg cca tga 27
Asp Lys Arg Val Gly Glu Arg Pro

1 5

<210> 25

<211> 8§

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of artificial sequence: Construct for screening tag

<400> 25

-Asp Lys Arg Val Gly Glu Axg Pro
i 5 :

<210> 26

<211> 27

<212> DNA

«213> Artificial Sequence

<220>

-<223> Description of artificlal sequence: Construct for screening tag

220>
<221= CDS
<222> (1)..(27)

<400> 26

gac aag aga gtt ggt gag agy cca taa 27
Asp Lys Arg Val Gly Glu Arg Pro

1 5

<210> 27

<211l> 8

<212> PRT

<213> Artificial Sequence

<220> .
<223> Description of artificial sequence: Construct for screening tag

<400> 27




<220> - '.. <223> Description of artificial sequence:
Construct for insertion of the hinge CH intron <400>

WQ 20090633 0 Cys Pro Ay Lys Leu 1 5 : PCT/US2004/000462
Asp Lys Arg Val Gly Glu Arg Pro
1 5
<210> 28
<211> 24
<212>= DNA

<213> Artificial Sequence

<2205 .
<223> Description of artificial sequence: Construct for insertion of the
hinge CH1 intron

<220>
<221> CDS
<222> (1) ..(24)

<400> 28

gca ccg tge ceca ggt aag ceoa goco 24
Pro Pro Cys Pro Gly Lys Pro Ala

1 5

<210> 29

<21i> 8

<212> PRT

«213> Artificlal Sequence

<220> :

«223> Description of artificial sequence: Construct for insextion of the
hinge CH1 intron

<400> 29

Pro Pro Cys Pro Gly Lys Pro Ala

1 5
<210> 30

<211l> 24

<212> DNA

<213> Artificial Sequence

<220
.€223>  Description of artificial sequence: Comstruct for insertion of the
hinge CH1 intron

<220
<221l> CDS
<222> (1).. (24}

<400> 30

cea cog tge cca ggt aag ctt tag ' 24
Pro Pro Cys Pro Gly Lys Leu

i 5

<210> 31

<21l1l> 7




WO 2004/063343

<212> PRT
<213> Artificial Sequence

<220>
- «223> Description of artificial seguence:
hinge CH1I intron

<400> 31

Pro Pro Cys Pro Gly Lys Lieu
1 5

-10-

PCT/US2004/000462

Construct for insertion of the




