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present invention provides a dual expression vector,

and nethods for its wuse, for the expression and

secretion of Fab fragnents in bacteria and
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vector conprisgs, uences

for a pol ypepti d% o%% eresmi%rt%eﬁy or |ight
chain of an 1gG wherein a bacterial pronoter and

signal sequence are included within a first intron

| ocated within the sidBLD GRTHENNYENTIONe

pol ypeptide, e.g., an 1gG heavy or |ight chain gene,

[estd] when Thhpremnom%nmmfprovudﬁs ardeﬂtexbxassmmreetot had nexieds for its
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fﬁfa'cmﬁimeaﬁ fdﬂ%lteétr e.gop hegvyor hehtchainiof an 1g6h whegsin %b%chmal
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shausney ¢fathe ralmentide pei om1gG beavy oelighi chain gqte b wbmeme protein of
nqtg sttheag mopéal{h Bhe iffrod Ig g%h&aglgj Qﬂaulfx £ btal;]tgn%l%?ogyrkgﬁon is included

ron res In expr
: vpdiny pe@bndimfron,e. g, the mtba betbvneetgthe R 1 dmhmlreasl thanhmge region of the
na lian c renoves the bacte
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fOERAR Bick&ial el miBnmElianaslls la@mqiuoﬁaqu enEEr, m@delsélwﬁlge markers.
expression of the full-Ilen g 1l:?‘htlde

.g., 1gG . |
Thws RhegrexpregsRd indiaglea. e ciegialaroigist akipppination

aY ﬁfetsafp oS ﬁrﬂl&@eodaqnw&ﬁ‘ésdlﬁ i @)hﬁ&shoﬁ 0fa 865R61 of B pB8Yeptide,
nonocl onal antibodies, as well as to optimze

errfolkAbdrrameah Mherses 18 anauspalisn selisrglicine EFiOVgEthe dacterial regulatory
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exprssasoithe fubldergth p@m}1d¢, g5 JgG bEavy oahahtteﬂnemmbmbntndqg The

d;u% ’@*"'@?E"FQ s s@% es g'g ?ﬁ’e eggésj%nlfiéc I'SO ypegg’ngaonal

mubmrhespammlt mb optimize moBsd{ARGhINDdEF-fof bilnding\Ehiftigehic molecules

0002 i na ressi an ns have b .Lo
AT, SROR R A TR SERe 8 s SensieALBS fosemtihéd by
etfoeEkﬂ? Pihy(or SIQ) EHTRHIS lahd tHeQBsuRing FaB ¥NREShElBculs can be readily

one W%gt and heav chai n genes of an IgMor an
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and testing of chineric Mabs contai ning human const ant
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nmet hods have been devel oped to express | arge anmounts

of such reconbi nant antibodies in CHO or nouse
woyedsarssssgel | s for the prepar ation of hi ghI y pmcmfuse(d)4/000462

material for hun'? test and _ even

reafbbs of B IHREEDRILS Wb GE. A g S DU in S fiogrties with
ver%e g&{ ch@h19fnhRb aﬁamn%an'sﬁsjee@(me&;m498@%mre 321:522

I'n for cancer ‘treatnent,” Synagi s
525 Qmemeti ain 1889, Rsm Natle Avad Sci. RERiA 66100289 1093?3ét Mptoduf:lble
t oi,d art and .Zenapa reventJj.on .0
meéﬁf)a? VrﬁéieS’&{i Eez‘? pXpupssjpree a%%%{s ‘gﬂ‘d‘ %%‘“h%’%“tzﬁ‘gb°dws m
@aéltrﬁbus%tm oma cél%%@r th@'i)%i)arzﬁﬁh'of purifidd mbteFalfor human
89(10) -9; Johnson et “al J. Infect. D s.
testixmrmzeysnmamle Qhstmaremowi a nunllm@f symhd¥abs\ehich hayebeen approved

Iy TS ———

for Yie préveriion OF RIS¥SinfRHbA, R&GICHUCHL EehttlchyoFkRmaRs®akritis, and
m crobi al systens Iedrapldlytothe devel opnent of

Zenapek Surprevention of gra8 reinptiondRsilest ¢1.oH9%% Blarg) 5t44#5; Carter ef al.,

| 0 [ r u .
BB, Sl e, LA WGl SRS g D
1761215 ﬂﬁ&gQu&ii & af.c19892 PHaQ Netl AcadiuBd. AN.SeA 86110029 DE33; see

Proc. Natl. Acad. Sci. U.S. A 85:5879 5883).
Taldghbi natorial |ibraries of VL and VH sequences were

[OOEIQLB: ﬁlgl h@&ﬁ’éeeﬁl%%n{ P&ﬂt&ﬂ%ﬁ@vomgﬁ%hhﬁwer Pﬁfimu%@ules could

a particular conbinafioll to ant’
be axcesfidly exprasgedan mhiewbianl bysidmsatked agpidhite Gheedeafclopmbﬁeé)f methods to

w1 exmresgion gD I dibse Fariet eV Bren . peftbnces
(SKeE el f 38, §i &efzupqmww EIRCS%H.] 0988 8Bichte 268423 426

possi bl’e to’ se ect i ndi ng phage coéntai ni ng t
Hustenesak ,dro88 Rroti Natl. dgad. i dAS. A 8515829 63Hn éromhiniteral libraries of

VL SRS B 1 Yol Do e g

of %Mcﬁ%rr gécmbn[{%t?ﬁ&o ng%&ﬁ%geleﬁé@uﬁﬁ aibﬁt@u% gﬁ;ﬂgséa?f(ﬁigg% etal., 1989, .

Scithes :’m 127t5y8 1t Huseletet, waehamtqchawogz %éaﬂ éB$)ovF&dteth¢§ng either an

scEigy T3p cavuk s b il e Pe B s b g Spget or

bm'dii%rﬁﬂ F&' caRtsiningahabenes &rahObivd@igregibhifh theik gbﬁorﬂ@ttélng panning
e to isolate antibody fra

0SS nment s b| n W t
tochaaB A At 1996, lgamesma# 34 Hiopgenhootet al., 1991, 19:
41%;&1{979 @311{1 e(;rr} a d8§r Se&'e 3 49?9{(3{1% g,r%nagggft ?géc‘?‘i\%tl. Acad. Sci.

0ds have a een ope nprove

U. 8{ Al 88: ﬂ%@ﬁ%?ﬁ@h@@lﬁi}ﬁ}f wagmemmebmmmaremt aNewddihe dgomious
nmut agenesi s of the CDRs and screenin sel ectin

divegsityjcoptaiied dn lﬂrgmlilbrgn@s(ﬁfamog@rﬁa(@ew? &duéltm%mbers 1@%%6@10%(1 to

T T

bindirgakith eeisaiubld 4ffitity tooalinabt amy psoteinacoons entigennfray atags diverse
for the i dentlflcatl on and affinity maturati on of

baﬂmha% tibsary. Metheds havg also begp davelersdip iwprpve dheatfigity of

6 HepfNAY 1098 oS s achills pEARCIFRG g SReopffEor
selﬁ(ﬁ%ng\/ﬁ ﬁﬁmmﬂaa%gg Mt@aqsmaw%z199@?ﬁgviaﬁhﬁtj%ai 268: 551 567;
w%w $o dfee N B SRS L4 Dt 7ebed) b varent 196

Frpar ed Bp M"S‘reﬂ&ﬁz%‘d?lseiﬁtusl%@}?abﬂ? QcElea R systems Igor the

ference " between the affinity of the i ndivi dual
1dea,tlﬁsatmomﬁwéﬁmw miatuyation of nevdl gg;aqlﬁclhgs; ifull length IgG molecules offer
several advantages. One of the key features of an IgG is its bivalent structure.
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pronounced when the antigen is also nultival ent or
surface bound. The anobunt of cooperativity is nore
wpnonmsssied when the antigen is present at hi gleremr/us2004/000462

d
Coqp%g %antﬁé)@f&?eﬁhg[’?eZ a?—%ﬁé%?}%n 'I%? :J\fgplrxggﬂn#'l gh&?enﬁ%&ds% t:ax)fngher
avidigy 6fd Bivaloit IgGrbo@iqmi&ct ty théuneatvalleht & alblh'ﬂ)‘ha\dége@ bfuifference

betlorf IS0 ARG EFABTR RSt iDL Ees B most
proﬁé%r}cg& e He elﬁ'tlgPré f"soa‘?éb% kiv¥ichdor suﬁ&éi uﬁ&it The 'XHRunt of

be nore s&lective or areas o anfi g
cooflensivity 1somsqaq1rmtb1moed Wwhen the mnégenik presémeat tmghneednnsﬂy and less

RS0l P, L RS et e
cerf(?,lelf?xrst{gélk‘/g gsthfé’gﬂdﬂ‘ a Vb With h?gﬁsﬁﬂm@}%ﬂ% 188 coaﬂﬁﬁﬁﬂgyr will have

re expressed on tunor cells at
thedams avidity bsia Mabehaymg Exbsarohs gvith moderate agfinityt Wéng}acs)operatlvuy
wel hus, t.h hi h avi di but,. noder at e
Thig ettemr vdﬁpe Forigleete oty %’raftt@ﬁ’aﬂew‘yﬁommd to the

forfef Nb. @ﬁllelﬁn %ﬂﬁﬁl%ﬁ%ﬁd?&cémhé@‘éitﬁwaﬁ wauld¥®ddvantageous. For
ensity. Likewse, during viral infection, antigen

1nstaa§73, Berparesieryt fevntraesnoétransigensni. ¢ antigens whichareexpressed only on

t ed f t
tonfe gl BT SHTRSEd bR iRl ArR bighd Rl ppl A shilfssed on
. othbPEYalpdsnR wall. Usm4iMaB it Kigh aeidity bubinbesratendfinity ﬁ@ght be more
ant i or, other areas of |ow antigen density, and

selﬁmg %cm tfgnfnpr than dornpuanal eslls sapressing thei gs«;n %,t@nlp‘a/ﬁreémséy a
il gl U Y, M9 A5 B0 AR GPBF oy et

celB! frdf RetetsRl m@‘rdelﬂﬂlim ﬁnﬁﬁﬁﬁaﬁzm}g Wbbebctlﬁs:ﬂ'év afekisl dBhigh@tantigen
at, 1999, J | munol Met hods 231: 177 These
- densgysowld drgetdhe visupangd infrgied,pglls Fgher %& @Uﬁeﬁl’éﬁlomf-‘é@@as of

o Bl o 0 Sl S P 0 i
affinitiydvéats Maﬂloﬂhhavdﬁagn dewdboped th aslectfogingher av1d1ty fragments using
e e

L 28 bf’lt77 'TQ%)( Tle@@Q NREEs aFARS Bt fnh ?hbteac@ﬁltaté{j/ I'é{Shcate the

nverting t ['ength 'gG m ght allow sel ectlon
awﬂny pravidesdrbgl linkingyF abcarimsiusingdo et okddxmﬂs,e@nmasdwmyt to first

idep i PO PRIoB A R ooy Bhve MR RRafa iR Eerdpgance, in

the EXambpl 696, lone '?mgﬁtt %ﬁﬁ "t‘o §di6erfor PRALcABaRZation but find that most
i mmunogl obul i n nbl ecul es and specific cell surface

mornewpttcﬁabs bad Litle actingtys cpiviertingde flhlengdnlgls mighi gllew selection for

fect f t 0006) Th th
ne‘gfaé’%ﬁ“ggctﬂ” *gu?té’glgé?%ﬁ%gsylgﬁ 1gG) pregre(ra]t alr(ra] hu:rgﬁs and

[og0gflent s, IBihecRES cfBSbOfmtech by bRtdquired Qoﬂiﬂtllmal fotency of the
(Ravetch and Bol | and, 2001, Annu. Rev. I nmunol

bingigg rggkgh;ule Rhe 1ptegg:élnn bginquﬁ escEa portigm gf mw@qglglg:é@ molecules and
speé:atné%cée,]]lt egr%ﬁn?%grs\%lp%g{lgle goﬁlpp%flﬁf zﬁ{uﬁg{f b dﬁlnﬁg effe? or cell

furddkishe! ets, neutrophils, macrophages and m)nocyt es,

and binds to multinmeric | G(lrmune co exes
[0086BST| TUTesHREthreeglp: %ﬁsent in bumans and

gse
rodef M L Ay o?"‘%?ﬁ’é?‘g @%i%%s%‘gdﬂb‘@?%@“ OBy Rev

Imirh@ol. QQW) ORI @irédent ortunonadytesaini amactdphafds, Binda to monomeric

omai n or ' bltor RI.IDb
Igﬁg Reipgh P }einseset (ﬂtw SRDs oq(}%"ﬁwc}@ﬂ%ﬁ&eﬂs platelets,
neht®yfhils 3h a&&ﬁﬂa‘g@& AOmBRsEyteR Al ifdto multimeric IgG (immune complexes
3
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receptors on a given cell determ nes the response to
i mmune conpl exes. B cells express only the inhibitory
woanmwoshldabl , |i ke RI I, b| nds to mul tinmeric | gGpCirmosuewa/000462

or %gg@éﬁé@ 7 w1tﬁl or i (Ig? GEWW%%W Hsb&i, g#feﬁng by the

pré&ﬁcaﬁm@eaﬂembtm%m(l@hﬁd)rﬂhdom&m&r$ngnﬂab1|tmg (I’l’iMJ)llg]ib domain
Rl,.as Il as.through RIlIlg and th E.recept or

onwth%u%nag%ﬁ}lwr@rm s ompips, Badilatiyp Sevel ot #TRUNS Aok johibitory

re&eﬁgfr?bﬁ‘ b &meﬁ:ﬁﬁin@s 88 rBibonSDRATMIER: coﬂﬁﬁéyﬁﬁ’ th:%ﬁs s express

cert n T cells. On NK “cells, signali
onby the inhibitérydernt.hBIT,Aike R, dindsctd muliinkfibI§G (1mrnum: complexes or

st ) ¥ BodPtds ShnOARRS e B o4 BBOR pERL, e rTaM

doﬁﬁ?r}/ on Jt_ﬂe a%béc?a“te Fgﬁmﬂﬁ OlRdiA it aGtg IﬁifoﬂQPRIf% wfelll 28 Ghrough
whi receptors are unoccupi ed

RIbIaamdzﬂitﬂ EcE mceptntseTh@slgmlm melagie RiBapisesiatss “mihdlss ITAM

I Ki f L. t {
conffiTiBE ABE RS N PR TROPREESE g SERe eolsr OnNK
ceﬂ@ts@ﬂﬁﬁg by RITITh bR nﬁfol\feﬁ i) DOR28A chbia) Kb Ted n6# kighaldg form
direct cytotoxicity, the clearance of toxjc

and ihexpaessed on fnmanh Beytraphila as » P {inked malecalenat or y
[0{) ponse. Iﬁ’ g}hég%if}} !Rf&?% | ¥e Ine?al r}é c%gﬁ%&b??ncﬁfoh‘e%c Igé while RIT and

eracti ao et

RIPR8sptdrs EX@uﬁ&duﬁx&Baxﬁﬁal@ﬁZBle to frteradtiwith inhﬁuﬂf&cdn‘iplexes Cross
responsible for the long half-life in vivo slggt "
df we

linkingefstixatingdiq rereptors b¥ apdbodyranfigen cqm@em@aﬂéﬁ

SR I R YO0 S iy,

thé alegiahce of toxieaabsaricamand the indiation ofisn mﬂainmatbry resyoinee.
be .advant age ous to test agents for, cl earance
- Additipnally, Ph§t ntaﬁ’éﬁltéﬁ{% fﬁP‘ﬁ‘&'ﬁl‘?ﬁ’g‘”lt’P ﬁ°mP{?§%en&‘é%‘EP°n§Hts (Tao et al.,

19989 EQM\PedbﬁlstdB‘i 687e! Bhssd tl'i@i?@ﬁ%s%ghﬁbfe%fi the6Mg half-life in vivo

i nstance e chinmeric anti t uxan was °
ofdeGe dtreuiglbas;mdlﬁmnuermlhmwmhghsmw gelaedBcBRu réoeptoy (Ghetie and

Wa&gg)zag hurranlllgﬁégldgslljﬁ ef f et al., 1994, Bl ood 83: 435

ugh the anti HER2 anti body
[obgicept i nCRiASH ifit-Aaek \bh&'élﬂﬁe 2Rl d BiBteHhPo catBerb cell, it

Ilke receptor on tunor s, recent studi es have
wowldibe ad@emtagcaus toueth rag@ﬂbfoe @ldammce or kiflingsatherthaeulyhiading. In

b 3R 6% vt pe PR el ol ERls BLEF oho Wik, Y Shigperc and
N S o T ot | DL e haneoonst human
B eells (Refinrd. d@%omag@ £33 4ft5>ageq%m@awsahmegh e HER2

anf o8 Bii2plir a8 SN0 el g chn P BB kcbsptoy o tumor

cellb) Bedit 8fudfes heveindichicdithif titier prﬁttﬁﬁ)@{ 1sQ:§rgM3rﬂB: mbdhﬁilad (Clynes et
can be tested at this stage. Thus, despite such

alj, 3080,dNat. Med: 41443 44Dhnol ogy, as yet, no effective
O T SEP A ok S0P

antibvdied psilg séFv SURGEYdteihE. Tking the ﬂRblh:E]&@és diﬁently available, however,
2004/ 063343 PCT/ US2004/ 000462 00101 GCitatign or
theresuling sohv oF Fab Hagrapnnmmstisgiclpnsd atp arysetop &or expression of the full

B A L T S e

number of Mabs which can be tested at this stage. Thus, despite such interest in the

technology, as yet, no effective system for selecting and improving full length Mab
molecules useful for human therapeutics has been developed.
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[00111 The present invention provides a vector system

and nethods for its use, for +the selection, screening
wendo4sps4essi on of optim zed nonocl onal anti bod#CceaiS2008000462

vector system can be used to express and sel ect for
[06E] f r agn@itdtnion disaudsioni of a rpfeedree dloteyn $hallawk be constriied as an

cortespondi full length antibodies (e.g., 1gGs) in
adggm@p? Cﬂgﬁim@f a&"%ﬂ%ﬂgﬁﬁ‘)&ﬁ’dﬁ%‘i’l}-an cells. Using

this system screening and/or selection of the initial

bi ndi ng nol ecul es can be acconplished using E. coli

expressed Fab of sc%@%g@di ng

nol ecul es can be quiCKI'y expre I val ent
[0ark]i bodi €Bhegfresentinstertiongutovided y pectbrauystennyand mettiods for its use, for

testing. [00121 The inventjon.is based, i t,, O
the FRICCAGH) 1eSeERES g eapinPg oL Rl imised Erogaiemal SBRbOieR, afhe vector
sy G ol B foss Ul SRk AT S B pRHeably £ o
anfircagegpundingrfuld Zangtr indibadids éxgy keG) nmewlndyotie cells, ipngferably

full -length_ 1 in mral i an cells. In.this. novel. . ..
gl o L Sy PR et G pelegion o e ifieypinding
m&REIEEETd RBormplished uéihg m?w &ﬁggssﬁél EhE bt &FOVAId BB resulting

sequence el enents required for bot proper processin
binding g®l¢rudas\can helquickiytexpressad avibivalent noibaddesofslridesired isotype for
secretjon of 1gG heavy and |ight chain polypeptides
f“f‘&f“’r?&“?ﬁﬁ‘ f@n cells. In particular, a bacterial
[0B1Z]TOt er BiRSinvé&itidAds baedUuapas, éd thel Alieaas discodbry and
intron |ocated within the sequence coding for the. L
deyelgpaient efadush expression vieateraystem cappblhebgxprasping aph ecreting into the

hain.gen i; & ‘ .S i
pelBisPu SPGs w8 ARBERE bR afiP PibResiig sh SR Ayl tongrn
IgGia meamyliahedlls. Gethés novel veckdr, fegubiltdre felbaicentserequired for expression

enmbodinment_in_an intrqon | ocated between {he hinge
andasgergtion aHF s Eagments igdraiern OveTRSeanpss ei?i‘}!ﬁ“@ﬁs@é‘éﬂ?%for both
o ot £ ]
priAG Ebccining EFIEFAeRY ol Eh UFalT NASE bR o SRR of 1gG heavy
andriight ohaie polypeptides fradhammmgiae ntllse ¥ppegulan a bactebiatprerdoter and

.periplasmc space, .whereas .in mpl ian cells, . .
SIGHA FEQURECT BRIARDIS i b ITOBPEHS S BiRgh alies spgfag for the signal
Q I . .
NS GO 207 BTN o codon's
inbladed) inoanottieg irttrontbatweepdhe GCBdtanddhe Minge ragiont afithe hesay whain gene

of. the vector jis.the.structural and functional .
(oBnjB A RS PSR 4R Y P PG s ey rogion and the CEL
doRAHE TR SWRER SipPesséd 18 baclehi8, FRIBEHIH fréth BB ackeELHRERter and
and splice acceptor site, and the bacterial pronoter
tepminationatthe stop wednndy thessecondiintrongedulis én FanBiagment ekprghdion in
bfﬁur of. t hese se%V en%e.el e_mena:‘s ig mgi nct.ai ned. Sl{hﬁl sct il
FORRERAEP ST YRAEE MIEFFAS BHOAPIRANED, P SPHAINRASEIOSPS e pcteri
profivtér Al SRRaNREEnek bild fogbiirbteO RThARMAREH BndlBédHeAdd) allowing
the functionality of these four sequence elenents. s

expUBSIPR PE e felidenptl fud keavy)or\ighbdoun pelspentide. An important feature of

tog R B IR e Ci P e ek Ongt Vg P Bl $id ffimppption regulatory
seagéﬂce elaniitd, @B.atheMaEmARN digieal @éqdeht@d;] g@ﬁglibé&@@ﬁtﬁf §ite, and the

en expressed in bacterial cells, acteri al

bastesirb pramaterandsignakseanancss, on that theiwetionalibrofallfoyr of these
BRSPS 1 B ESRIG  ABR b et

anyeshangésanadeatitliin tiHPbVElapFegion udisainthe fnbiadaliof oftthese four

introns within the mamal i an si gnal
sequence elements.
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sequence and between the CHL and hinge region of the
heavy chain, and hence the bacterial pronoter,
wbaedsrssaB si gnal sequence, and stop codon arePCErus@d/000462
and the mamTaI ian signal sequence reconstructed. A
|
[00 tart 1?13 o%?& % eerﬁgnnlrlragw a%ldgsl@g%%&?mgéeﬁxg 1&&1%‘1@5110% of the best
fundiiéret Mabdg férnan as thepdpeatic adents. bt otpressed quast&rml cells, the

ST RCLR SHPSah oL e e s AU ARG
scrééén?& fo? g@%n @&Jﬂgg@@% bﬁn%;g;;éﬁg tegsﬁevérnwha@em@gg@d jnan

e I nvention
mafmedim asiis splicingerssalts 1haamexqi 1of ¢iss introxs withinltbamnameiedian signal

or |i chain n cells ang.a F .
secppnegr A Oeser CBR ac Mg SEIonal fhePa1 S GHA b e bacterial
profffidrShi a? & gq?lvs%gﬁéi’l"ce,%ﬁﬁfdpsdoﬁgn afeek)snﬁv@& @he "tlheaxlnammahan signal
orlgfno t a manmal i an origin of
sequegde Ieatnstmctechnﬂ marmmahm'almmowm 21, OvDY e)romoner is located 5° of start
%@éeSSI on 11 nce sai d Voo tor_ Dbei ng o ﬁg t%
sitealdpe mapEppligns s, dfeiog faesatoB RE b fheliidg sgavence
enddAfEYth€ Hédvy RhinSR1ight &t oCtBIEG niclédhld) WAl Bftis] ME full-length heavy
sequence conprising: (i) a nmanmalian S|gnal sequence
chain nphglm chglneigﬁl m@t:culﬁ tsrexpressed ig the memnialian gell.

[Otﬁagﬁ;: SIS %ﬁ Ig\t }Iy; éf‘ enfl tgg %Egog?%agsg%tcﬁe%{orgér ex gressmn ofa
heRRGAGinNG hghh@naﬁﬁ@f A0S M redmMalish 8B \wyid alFab fraghfenSgdrtlon of a

| "ght chain, such that said bacterial pronoter an

hemygaham @é@bﬁw in hasteriaesair} vecierHoOMpREings (3) @thagteriphprigin of

erd\pJ

e 183 cgn g},} allﬁgrgﬂn%hitpgﬁgnﬁg{ecﬁ%gtﬂ%??ﬂd gcf) %g?rgfrnl {]Ilél%:n?)ter for
expraskiGieinctelts waidl vicator bahg wpérativelp dssocipredl witle g necieatide sequence

di rect _expressi.on and_secretion. in mml ian cell,

enaqding se#LbRAYY ChanO" A1d LighEEhatny Ad apglatie eptt ea%?aufrme)comeamg Da

fhe@é [

b Y s RS R Risg P g0 4 Mt SROAR O nER bacterial
prenoter eba/yactdral signal eqqunceopm'an\(tl)smsomdted mtithomsequence encoding

ST AN T T RIS XNV CY S—

s1@ﬁg§egﬁét{c@ '2111%&' | SpRLHGS ahE Qc%oﬁ?ﬁ’t@ Qﬂéﬁee ripldsnA6 9hdR8of said Fab

ment, the |nvent|on provi des t vect or
fragewat oftsatd ladauy chaii er ssiich 11ghi@hbman arhaglerialgedlamdsaid mammalian
ses a,lacPO s nce, ecl.fic enbodi
IR HECHEbACHIPEA et ORteon 4 Sbgr gl SRAREIAIES cellof said
hePAFARIH 6 safd 981R khﬁﬁ%ﬂﬁg?whén Sai@ Qbdlosértoats TR Ehain, a
I'i another specific enbodi nent, the invention

sew@unmlsmuwdxebveenéb@ € cndabobingoragion of qanbhqam glaain

G548 LSO ATAGHIRER o RO b BB Ly 5 end o

intkdh, ¥@dh mam;ii@raumcmt end$ Bfter sﬁidetﬁhgé)ﬁgwh@éqm‘ée t figanother
vector described above wherein the e pitope tag an HSV

embadinaent; the invenigonprasides thervgetor deseribieth abqvﬁ Vd}%@lﬂ dhe t@Cterlal

SRR e 50 B RS LARRR, eiprpoppois

sudeg Y &dtor whéreinai@bictdriallsipRalt saguetice tsft&pé]Bts@ﬂ‘l mhelw‘e t[thmother
Fd chain. [0015] In another specific¢c enbadi nent

speaific embedimsht, §1€€sm§@¥§k9éﬂ%@‘§d%5rfb6 HEGieF d%%*ﬂlrﬁdaﬂh%%\werem the light
chm%gﬁxﬂe%gg 1s%eék%§ﬁly fed ﬁ‘)ac%ﬂ‘l ?@r 8 é érf%&iﬂgtaﬁ epitope tag or

affigigRBele dn ybimnathet- Btﬁbodimmt fthecmeﬂhrmh pnmdes theeedtemdegceribed
chain or

chain_is a Chl |c he
abPY@Wbel@Hh ﬁ%plftﬁ*?%& ara#é%fés a& ferramal g e %af?’amt i another
6
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heavy chain or |ight chain sequence is a human or
humani zed heavy chain or |light chain sequence. [0016]
wono@nesidasr enbodi ment, the invention provi despar/us2004/000462

b i al [. i S . t . r.ihe
e 5y 0 e 5 G, B S el g e e
cha) E. coli cell. [0017] In another specific

enbodi ment, the invention provides a mamualian cell

[00Epr i si gnether spesifisrenshodiperi e Yseiopcomprises semienges encoding
i . i i G- hu . i .
e i

profiters arai $iial e@juences. Ebanotherishecific BiKodiadnt, the K¥aBy chaih or light
a 293 cell, or a 3T3 gell, [0Q18], In _another specjfic
chaghis gEhHBEHS haaky Ch?%’{}@h{lgléﬁr?hﬁ‘glo&? aé*sanaﬂteéﬁn’ec badimgntythe

Il - Whi .
heal§ EhAh of AR ch AR SR i Dh S ARG TPATY At SO ohain
seqaéncehi s aspect of the invention, the heavy chain and

| ight chains are _expressed in . the sa cell fro . .
(006 f ¢ eni ApRLIEH FEDOG{mCRL T inyshition fravifivet erelia) clbeomprising
the g%%tﬁﬂ la§ Bes%iﬁed BV & 9 SpARCEHRREMBROUR bakb@BadellliRan E. coli cell.

er enpodi nent, the invention provides a vector
[0003) exprInsmiother epecifigembadimentythiciinyentioh provades afagmmalian cell

fragmepnts in E. colj .conpfrising..a nucleotide sequence .
corgpyRaE 15 Ve PEASORPRA I VE ORI Bipefibriete praaRy ool is o
hurf¥4n bt HEinEEN, PreBitab19! 4 MSthmal RHESCHOD cdiR FEHIe EABIANSO cell, a NS1

uences encoding a tilamentous phage gene

fused to) se
cellyp BHE nelg@r@gs leellr 23edel], ordl heelk-egi on such that, ‘

n the vect.or Is.expres e rial I s .
L R T S T e
vecldtWeb@ibed AboEH Whidh exprossey Bethalie heuvly@hiia ahl ¢ighticHatintind@other

sequence encodi ng the conpl enentary heavy chain

ene

spegific| emftpdimentiof tlg%mpct\mﬁtg%ny@ntm thedisayyehajagd ﬁ&n chgins are
‘ . r ; .

ook SR CHE iy A58 kP BB Blyhfo ooic
is théregodgraiebéribed@bovess i s provided. This method conpri ses:
OO T DR S
1eG framfiilin pARGRETRY FebRRIOE LllompHsifORhATLITN sBquence
endodinig acéd (VIE (I Dssgment of en 1gG héary ahejr adightoha opey@ively linked to

l.an,cells and Fab,.fra nts in, E. coli_encodi .

(Preferagly BFHLiE) sebeoar sarading RLAAmQHs HSe g Tk rcgene 1 protein
codiﬂﬁe&fcﬁ) sulE ARG, thEGectdH i Qkﬁ}@ssélﬁ lﬁﬁ gh%d(erﬁl cell, an Fd gene VIII or

pefiplasmc extracts of a test ce sai d antigen _
Fd igethealll] fusionas produtsda dinagotherf dnbyridiment theerettor eentaios the nucleotide

s SR sy SR LB o3 in v
op%%fﬁﬁ%%%ﬁ{éé&ag%égomw affinity of the

eriplasmc extracts of the test cell and said antigen
[0026] gr eat br antailear asprest ofthe divientier, faimethgd fir idensifying Mabs for use as

eriplasmc extracts.,of the,control [l and sai
tnclipepfe feinia Ron i TohpBad SPRYFiSs: 5 prrafts & Botlpol con
coﬁlﬁﬁ:ﬁﬂ@ﬁ YEdt6r fof ekpledidd dfA8G ih atfRIes dells akd B ra@ANtOfn E. coli
this “nmethod, the method further conprises, after step

enqoding a ¢nmtrol kg6s; (o conticting plibeasy afitestcells witdiraveantigen, edierein each
h tor | d_f { : : .
tost 71 RSt d Ve PG expleich PEIECE R e ol Aaleb fragments in

E. aaﬂer{obhin:g?qgm genetidaily nidffiéd@lative itdrite)confrol 186; (c) measuring the
enetjca
binding affinity 02/ periplasmic extracts of a test cell and said antigen relative to the binding

-

affinity of periplasmic extracts of the control cell and said antigen, such that if the binding
7
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nodi fied |1 gG expressed in the mammalian cell relative
to the binding affinity of the control 1gG [0021] In
wenoddness4aspect of the invention, a phage di splpay/us2004/000462
screening nethod for identifying Mabs for use as
affinitie ofthepteriplaayraxéracts op thevied eell amthsaid etigends exsaisr tpoghe

bindiftk sERURLOIHA Berib AR Blirfin Gt cSRl ST wd afla SR cudthen a cell

exprdéésinkia M BécThiss I%hﬁ@@peutﬂeﬁﬁlehﬁﬁéd f s PBcific Rinbodiment of this
contacting a nenber of a R age @él ibrary, said library
¢

metbedythe mathpdfughercomprises £ |the stspmfu (d)egpressing in a

maffiEn BO B BoFipol Ynf Y o0l o ieb o W shabsi e
mamgiéatiah el wnm@hfdl A@tgdeland (fy ané&uﬂhg thediadifg afﬂiﬂ@&)f thé gdnetically
an antigen; measur i ng the binding affinit

a
modidied Igﬁa‘gereaﬁeé s theqnammpiancellgelative to the bﬂ#@&ﬁﬂﬁé}ﬁbf@f the control

G{aff' nity of the control phage and said antigen, such

"hat if the binding affinity of the test phage and
j00sH d ant ipsothes aspgeisitthe invehtion, til'pha@ display sﬁéémmg gthol for

t he control phage. and said antig hen, a ce A
identifyingsMiahs;tos ustds therapqusc aggntal&mewés ut hig method comprises: (a)

pol 1 bRt g BRSOty ) SRS pa
gen@t[ﬁm faf ﬁ(ad»enmnp phagsi-rggne VIH fmimn(b) comtapting atrhemberatf aphage

... 1'sol at fromthe test cell .of st " , .
librash Sy SR HSIRG IR  eshee i oiing fastphaee enppgling a
hgt{tfcgagpﬁa%'m gviieaD éﬁmpérfdnrmw}pémregaﬁr\em ﬁ@idnywhlch
ied 1gG expressed in the mammalian cell relative
‘havedeth endgii fixall nalpting fo the cyntwl phhage, withtancintigeG.(c) ea@pting the binding-
i.de

21 Pl g el Pofof et S8R e SRS b dgoppyot phase

- and:s'%lid mtgéaeﬁfch%s 1ﬁBéVBﬁlﬁﬁingﬁﬁlg>eof/ﬁ§ téat ptﬁa:gre a0 pAiASAtigh is greater
of 1gG1n mammalian cells an fragnents in E

“thanp the bmflmazn@qlmtymfau@mm@h phageang ﬁ@é@mlgma Vs ol exprggsing a Mab -
usegtgga}/s Iézr ﬁ%rlaseuqf%@fﬂ%hufie% I‘ﬁ ﬁl: glglb?or %ta\].}ﬂst%et%d the method -

conmpri si n e vec or expressi

further EGxeptises|Eteeleh 46), the|ste§s oﬂ n@d) Eﬂ{heésh@imrmammhﬁl cell the vector -

coli _and filanmentous %e expressi ng Fab
9

isolgtad femgithejtest cellof s@p é@» f9) contaciing the mragmalipe qsl ayith said antigen;

o) e Sl A0 A1 RO e

maiivaiiahi ceil réluﬂiteftertheammmgafﬁmsr ¢fitbelomttiobBig@f cocktails
of Mabs which are particularly useful for ra
[00d2) | opreihe PeRsel daesntign alsp &F ﬁ@@ﬂoéltlﬁﬂlct’g’ﬁpé‘ng a plurality of -

bactrtr%iag %Hi%?x Essifl E‘F‘gxﬁg lé/g E&%ﬁ% %Hé vEor Zﬁr e{‘/i%?éés&ﬁ of IgG in

et
wd

1

res RULE 2
maﬁﬂﬁ)&liaﬁ&@ﬂd&d’ﬂﬂﬂr@ﬁmﬂdﬂmwﬂ of Fab expressing E.
and e fromnaive and i ni zed human su
100331 o, cor 18 A0 esh (5A R FTvERSn AR PE et & om0 S sopprising 2

plul‘éilt? d¢ b&%t@x‘i‘al cEl'Fseco%Sﬂrﬁﬁnghg %eéi&eﬂr EXpre@{Inddr1BG ih |ﬁ§‘ammahan cells

vectors for expression of Fab fragments in bacteria
andifab fragente imE heoligid ﬁlmrnmtmaiihagﬂ exyokdsmgRab mléymbﬂ%e dn

 soestlic eRbh el obEbRrtoril 6L B Enc e ionnd G FftaeAgy Phage is an £

phdpeOt €in in nannallan ceIIs For exanple, the invention
provides a vector for expression of a secreted or

[002d}br ane b enmuerpmbppnmntdbe inventgemfurthenensetmpassgsproduction of
coc%(?m% f‘i\dglgsa\g}ﬁeﬂ are%artlculaﬂy useful for rapid development of passive

therapeutics to multiple targets. The vectors described herein may be used to inake libraries
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said polypeptide in bacteria, said vector conprising:
(a) a bacterial origin of replication, (b) a
wornmmledmB origin of replication, and (c) a nmaPOCEILS2004/000462
pronoter operatively associated wth a nucleotide
of F&le @Xtﬁeﬁﬁigem Goftiand phagedirait tlhReedd dhnnmived Anmabsubjects in order to
peptide, said nucleotide sequence conprising a
18014?9?{%%@@1%3&‘1"@?? quence conprising at |east one

[OOiSEt ron, &(ﬂtlbl? ttﬁ@gwgﬁﬁ'i@g bistdd dBsi gx"ﬁﬁ% Bid \?é'cto% RFkfiession of Fab

d a bac erra sequence ativel
fragﬁ&ﬁtscm hh(&d‘la/\mtdfuﬂ-lm@h ég(ﬁsamanmnﬁahgn eallsatan d)B appleed to create

ectgiRJab P & 2P0 ApBfichlauRam R aaiera g e fali Tength
protéihl Hxé ?ﬁ%x:lrgﬁhﬁ%lls SF&Hé?(taif%gb tle 1§@+rﬂron§ﬂ$ﬂﬂésea VUG 1B Qlpression of

sal peptide into periplasmic space in a
a sebmteﬂejrmadmbrmad-bmmdd)oi;;q:eptldmmmammahm oelistand asolibissfragment of

i T LS SSRISTES Gl S PO con, 0
a mEGGAD oﬁ%h &f @'ﬁ@ﬁidna Bnd f(ﬁ ARhfhmhBan PR&HoAiriopetatively associated

assocl at e h sai d nucl éoti de sequence encodi ng said
wmsmhunie@d@csmmc@enogdm sajslieqrstast araremiproneBpunskpalieptide, said

el ik HOHEIES ARPREO8 AdRmRaiams pud sSeBo s plad fne
. intréH] tshlaqgﬂr&’ﬁeor'ﬁrlbﬁ&lgea Bdviérinl brsindteednd a bawtdial sighflatduence

ant i bodi es ab fragments, F(ab') fragnents,
operitivellyrasshsidted i aswepwwpdmsmdeﬁﬂu ¢ dorBaif @f said polypeptide,

ant.i bodi.e
ouh i BB bRA B ] Seflenc St Krgon nd
secietibflbNéhid scighIe dbmaidf ofaaid Iﬁﬂyﬁebﬁdahrw Ehe ﬁeﬁph&mid spabm a bacterial
anti bodi es include i munogl obulin, ules
celliapthgridiergrsabianpramofey and paig mrgaleﬁn 811 PROYFRAS iflyeqts expression’
andbrggérgﬁ(% 8issa%d pcﬁ%ﬁ? @g}g‘fnfalfaﬂ% 1€ Wi s ggﬂgd?ﬂgxﬁ )}Jromoter is’

n no eéu I'es can
opetram'ely( &s@lated with siig h':nc]legMie segDencegAcating sajd olublealomain of said
lgGl, 1g&, 1g&, 1gHA, IgA and | gA2) or
POIWgﬂ%ts [ 00271 As used herein, the term "dual
[OO?Gijr €SSi RDuYaGeRS ]gn She fefr% “be%ﬁ?’ bt Sn¥iB6dieE” refeY ¥ Bhoclonal
k r expression o ypeptide of interest in
antibudias, Jmirianizeéd lahtsbodmseé}umhb yntiteodics| smgle-obeim Rys (sofw),fsingle chain

anq% 5 ?@b?’? o n{s E{agg:ﬁa&tnggxh 1sugfglgééﬁ)ﬁe§% gspgn 8}1(1 anti-idiotypic

(anfi9h) shtibbilicd (REIGARES % MWWalestt@almdw@wmtéi@smfand epitope-

Interest is an anti chain, and the fragnment or
blndlmgtﬁagmcstsaofliwwfthaghe‘fﬂ I@rpaawu%mntlbpézg udesunoglobulin

mofShilen g mhypelowR g S fets o iinetoPuls Ralbaky e
mo%@tﬂa%ﬁ@hrﬂ%&%@?@ﬁé%ﬁ@ﬁw/&&@&ﬁ& cahid®? of any

fragnent of an ore, the terns "antib Y
typd (=¢., Eg(higEslizdh Igl@dgé\r ang kgoalasse 2., T8Q L 18021 12G3, 18G4, IgAl and
I presbs on vector systent are al so referred to herein.
g%@ﬁﬁ S:used herein, the terns "dual expr essi on

[002?‘Ct or CA§asddiRreif)the d#ﬂi “duaMedpessSiot VeMOE §ytem” refers to a vector
nucl eoti de cassette", used i.nterchangeably herein,

system &xr expressiopef @/mlm@@flp @bl ll’é@ﬁﬁrm sukagyaticecellpgirpfgrably mammalian
ces D f
ool oL EXbr i SRR JF8 pol B RS B eo] B i Ylaomic
spal®in/RREdriaticelBl Ih Bpestaséd emb@:lﬂnamy el polypeptideof interest is an
preferably mammualian cells, and aI;‘or expressi o
antihody ehataAndron PEEGHOR QoBRINiB AR HagmePh Foth Sgemae. Most
pregéeriﬂélg,t tﬁéggﬁpéﬁ{& JriiReRE it RlARA T cRRAGFIIER BARldEah ¥ G, and the

regul atory
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sequences conprise an intron wthin a eukaryotic
si gnal sequence, preferably a manmal i an, signal
woeegquars®a3 wWhi ch includes, within the intron, &CT/US2004/000462
bacterial pronoter and a bacterial = signal seguence, .
FayHagmpginfanilpGa Thgielqretha ferpg sptiiedy 483l fXPESSSIR estar system™ and
« jh ' W, ' secretion of
S e Gt LS LR
[0028%f er ablAs usediherain; the terals ‘Slualeaxgression esstboeassettt” or “dual

sxgpson wra popaucliRcaed eey inwrhamgsabif P SeibnSian
po[ggﬁﬁe&m&_ doprRRhglhe Miﬁn?%ti@ﬁh‘éﬁ of 8 B6RPEMMeldT8nterest and regulatory

ypeptide of I'nterest) i'nto the periplasmc space in
sequancereqlireddbt expressivh and ecaretionaofithdpolypeptide of ditenast in eukaryotic

colfn Bt A Lo AR AP PR rstoB oA Spsog) Sh gt or domain
of S l?aoiﬁ')h&bﬁéé of ifitefddt Y tHRPYipBRId bpadd'Fh BabRrihl GIRE SuclPfegulatory

I's a Fab fragnent or an scFv fragnent. _
seduiehessi compristan intromwithinGa enlarpetis signal sequence, preferably a mammalian,

. pal | eoti.de. tr.e" ref. t | i .

sieBRkRTRS Y R T 1B 47 PR et A Pigplolor and 2 hagigrial

sigR@Paeuéilta] pbsRionkd &Y patiailar fAkhian, Asdiescrived i Beaif dbrein, to allow
fragnment of an | gt(l:-;e ?0029 These and ot her aspects o

f
exprigesion anskseereting ehthepalymepiidar! iperastin eukpryetr selds prsferably

a5 o 4 A R B poypepit
of 838 (add@erintindd pdsitividiisd stobodonsinal setdid iafrop of ihkiseghence '
Ch3&Fab [ non reduci ng .condi tion. lLane

3 P@i pI\/G)_<513t), in 1:
engnding:ihe polyvpeptideriinewsy) dup thapeiplasiic srage it hagtera) Gells ; The term

by RSl P et St 3Bt i o
thecinwpHtioresherdih thd-pulg@btidaufiimterty @ an antibody Chan/ardGh¢ fragment ot
do%?g‘agg{sévl'%bcf%%%ér’ 251}2 s)cgyl %ﬁxglzab’ Btszld]gg@,é !3 gq%ggﬁ}[eggr%ggion vector
poﬁn&l‘;’fe@ﬁdé&sfe@ﬁ@” Eéfex@?éh gl!tibc?ﬁc eRbdBMeRtHNGBMARe plypeptide of interest

cement o a pronot er and bacterial signal

is edwevicehaimorlight ohain of amIgl endéinnkdh fragményoabn gt i de

i ng uenc SEOQ | 6, 7, .and..8). . .
(0§8c orrenc e TP AR Rcosit iffentan wiflbp tcr appyeciated by
refefntE¥o fhe follcddin re3 dRe Defdiidd RehgtiddRULE 26) WO

2004/ 063343 PC‘I’%U 004/ 000462 [0034] Figure 5.
Construction and nonencl ature of heavy chain (HC) and
light <chain (LC) expression plasm ds. [0035] Figure
6. Detectiondof CBRIEFDESCRIPATIEGN @B THEEIG Sm

O % T phe SORRR AR PGB s

nogir&!l{c?n chn@iti%ﬂi. N9nol; fioRiBstmtard gSée@BﬁM@fﬁﬁs;StfafrﬂH} I&\gltrggen); Lane

erip mc extracts " to sCDL16A measured by anti

2: BunaA\lgG (cdnirol) (Labe PRSCRAISFaD.ON OF THE PREFERRED

10472 ov cliewal kB8 SF6D) Bde bindERk baemde CompiodES. 1

Hﬁg@i eRFh MRN8 CChE UIOTadhedaiPe ESAHIE Y Ehitib; BICHSGRAIgGY).
C S E l'i cell and for

I'1s, e.g., col 1 S,
[0032] Figure 3. Binding of ch3G8Fab to sCD16A.
[0033] Figures 4A and B. Design of intron sequences. A. Placement of lac

promoter and bacterial signal sequence in an intron in the mammalian signal peptide coding
sequence (SEQ ID NOs 6, 7, and 8). B. Placement of TAA stop codon in CH1 Hinge
intron (SEQ ID NOs 9 - 12).
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expression of 1gG heavy and |ight chain pol ypeptides

in eukaryotic cells, preferably mamalian cells, but
wel28@/06834g. , i nsect cells or avian cells, and POT/US2004/000462

met hods for its use in screening and optinization of

ocl on
wogggr act e?l%l?em &%&él scus”g(feh(tié’[i gig\b/@ofﬁ ;gg’:dzl\%gln@%) and hght
chdikﬂ@ﬁ(o)exmsp@hplasmma he Applicants' devel opment of-a
dual expreSS| vect or tem e of expressin
0038l secr E’cg% F"GCW‘H’e"é é ﬁ%&@ngﬁﬁﬂé]éﬁac’fs .
mo?gflgment Fi ant | % hﬁle@ﬂe%ﬁ@%ﬁtﬂ@l&%@ﬁ)?ﬁﬁé&%@prressed from

| -1 engt les in mamal i an cel
pMFXAS8B. vect or a bacterial pronoter and signal sequence

(00326 uence HiiraSAinene SRS RESIGmaioRsH? o P blimic oxtracts

to &%ﬂﬁeﬁﬁqsﬁe@ﬁf&ﬁfcﬂmmqsmodon is included in

another intron between the CHL and the hinge region

-of the heavy chain gene. Thus, when expressed in
bacteria, transcription from the bacterial pronoter
andster erEHtALIDEDEDES mﬁﬁdﬂﬂﬁ PREFER RS EMBOPIVEINT
results ip Fab ‘61% Ssi on,

(O Bhral | a1 Peorpett KGR iy r EHrgVee o 2L FaRpision vector system for
ex@%‘i&f)énd s%Eﬁ%FIEﬁ‘BﬁFMaérﬁ&ﬁé‘ﬁf&"c?e‘ﬁaI bl r@ I banceilsgﬁﬂl for

uence expression of ‘the f I ength
exﬂsresm)n off IgfG lefavy artdahght phmmpebtpeﬂtgdesm adsaryduosce&ls,ajreferably

e oo OO SR IS 11 ALimtaf fomee e R e i
scr%@rﬂH B optBhBARIH SF méndRlonal ﬁkﬁlﬂﬁﬁmlﬁﬁﬁrﬁdﬂﬁ%mdmg characteristics.

~.sequence and splice acceptor site the bacterr al
Asmxsmesedrabavm thysi igventios ésased dn partowstie Amplieants ddevelopmgnt of a

ositions and t h
SoFSTBR TGP B o BBl HRel b s o
spa\t%%ﬁbo&;y ﬁ&gﬂéntd i Haofetih atll 8xpresseey dndiselrefingl @l fenpthsantibodies in
-conposi tions of the invention, including DNA cassettes

magealigrecslis.ofn @isaiovekysetos & hgsterial promgtsr ﬂa‘é pignalcsegyence are included
i ntrﬁg)@flé?z{tgq @{‘;@%F@{ %{gﬁdl% nggﬁhse %@Wﬁxﬁ& %t?:( élE:e S(?rgf t chain

gel€ Ghah Hasleyialtdpoedon és ibaluded ireanofies introml Yeswesanthe (Hilnapd the
such cassettes and vectors, and kits cpo i si.n
hingggsgion &€ thahsayoshain geng- Hiws, when exprassed; l%eteﬂa anSéiiption from

oA Riel By e o rbingic o W AR g g et i P

fragaenbéxprsidnpwhertasin mamobliah cdlspsplicng semovestbe badteridi gontrol

S S eSSl 0L P gt
ler%?lg i%@g nes 'Ti%ﬁ{ &J%ﬁ{ n%ﬁ%tésp@iﬁg' $hud, Mibahdl puﬁiﬂﬁé‘ K¥&@bt 18 designed to

cterial “syst as generalized methods
mdmtalmhplsguctgretmd denction of iths lmstmal mkmammhamrmmtory sequence

r essi on vecto em for an nbr ane- b
o B 3 T Yebln SUPA STl S TR RLSUAG BAe G ggeei
pr %%&g%ﬂg]se(ﬁ%ﬁcgual expressi on vector system having

e sequence and functional elenments outlined above
[om be cdDedcribet brdow,sire gompositivnstapdsethedshplatipg to the construction

ang 385 o e doaConefsion Vier SYoFerh s, S5{hs. dcribes

coﬂib%lsﬁi%hé e SRMARGE nﬁ!]ﬁd'—iﬂg mINA Bads&ﬁshﬁﬁgﬂe&m dal®xpression of a
l'i'ght chain; said nucl eotr de sgg;ence nEr|S|n
p

poéymphdabfmtﬁreat gnaculsepticrsel 20 agBieRtfhorep] indbacicriay Yechor
Lr f L {
L

ca@ﬂfc&@hﬁi vehsts, aatl gliatomplisiag sechaassettay vectdisy aid lsgsl calls. Sections
acceptor site and are operably linked to the I gG heavy
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or |light chain coding sequence such that said
bacterial promoter and signal sequence direct
wexpiarsi4en and secretion into the periplasm cpepaxseom;fooo%z

5.2 ki derprbegat ol S ot hitodtim g Pefhops St ot e

nov@méc&irg ent& FFSRGRifyiAl h6Ed InBNR&S ﬁl‘lcpﬂ)r 8816ctfRCdriscRRning of
sai d heavy chain or said |ight ain in a nmanmal i an

optmeIZd:d monedor(al antihgdéss is hpth enbatyotic emtbastéerial systerhs av yell as
gengahfteg PR R AR g esk PLEBis TR Saur T Semasidn feptor

sysRRCoR ny RlefibRaneOURA bf sdeteted Pragdif bf Mierédtop codon; (3)
a bacter| al origin of replication; (4) and a manmal i an

origin ofpeRALAXBRESSONYHGTOR (o the foregoing

sequence el ements, the vector may further conprise
(0036, 1 2 P A KBl P B A in BN A ec 8 functional

elergeiteoiifliaed ﬁﬁov@&hdﬁbé@&eﬂrﬁ@ed iny & Oﬁﬁi&ty bﬁtebhlfuhues available in the
bacterial and eukaryotic cells, ., multiple cloning site

art. s iy prefarged GRDOMBERY B VE§10B EarBprissla B Mamalian pameter; (2) 2
nuc e lsé ﬁcé)érgs&ng %.E ‘i%@ cq;aln S lghg Iéltrl]%lé R ﬁ%‘i’éﬂﬂ&@ Sequence

erren are desc et al | OW.

coniplﬂmgf@ RERGHhANIMEGTER sQABREL E@Wmﬁﬁrﬂ[ iffrdd,] saithiérst intron

nucleot de sequence encodi ti
conp R b e A Pital e, B M ot promper and
s1gxga‘? §éc?.1@ﬁ6€ weh'aP I%rﬂgt?c'EBﬁéé AReptbPR! andSHISRG oI to the IgG heavy -

conpri ses intron,” and if the sequence encodes
or lighh ety coding nequanceHfuch Hiahsaid bacjerial promplet aidisigael sequence direct
. . second |ntron first, and seco
exRiESIOD dod St b BeRE afie PRt e Bomel Ehpei hoavy chain
or MY 15dht GhAiB Gl 2 BXRERH Tel An@SEd BRETRAli@bréhofel 8nd signal sequence

pol ypeptide in bacterial cells, and _which are renoved
dir¢sis exprdssion gn%mttqm@famélhe@vopdws powid/ Hght shaingn a mammalian cell;
: h
o BT it YO RSP B gl Endid bl Ben AUl
enceidiche Cdeﬁlﬂttlﬁ@luh fb@&mrdfbﬁéihéwvyféﬁﬁlﬁl gend) 84idi seconlidntron

SUBSTI TUTE SHEET (RULE_26) WO 2004/ 063343
compeingsp badered step 2odom §3)4 backial prigin af genlisation; (Aandregmmalian

ori é ﬁ of ?eg:hg%g%} Icia\g'dﬁlgﬁo? 1 ﬁ1% m% s@t@xeﬁg%gl@mﬁné SRESE ftgr &fay further

compriseatlestabléanaiers Ifatd]dnahg yndgowaln of thbwector m Bdctegial cells, and for

intron i s con cted usi ng any rec
gropyy apd fekectior © 29@1 s befEng ﬁ&eg&ecwﬁm bpih ge?’ Dg'\faryotw cgf,s,

muﬁﬁ)% 8bhiA % shE & Eﬁcfes b dRit A F HRANEOES: dé’!@gﬁ&ceé’ 1S lwgﬂsas other

the e acc ptor site. The bacterla

seqaélgma bf Bﬁmemn dhe anscpxen@aoaimnenm trediesarittet dn dd:thﬂ hemwinbelow.
"operably |inked" to the pol ypepti de sequence, e.g.

the |1 gG 5heavPUATREXPRESSEONEVECTORIOASSHETE WENO@S
That is, Bhe bacterial pronoter is p05|t| oped so

0068l di r ecThe puslectideseauscosncofmeaRplyReRE e At injgresb g, an 1gG
hea?? g%i%ﬂ%? llgﬂt éhaﬂfi‘fg s I:d Githla Jn?rﬂﬂlahﬁ?flgﬁ’ %cglfe'él@x% which comprises

uence’is pds |t|on 0 over I ce
a fisst dretprimo andbifitke squarkcetencades alhtavynchage arG—Hl hnnge fregldnecompnsmg a

sec ka8 ke ond IS arg SRR AT e BROIPRA redulatory
seqtlaﬁfcfegwmh aféemp%ssmh%d@é& 6t @éthég&?ﬁ% ptidS§fl Bsaa@aﬁeﬂs and

mamal i an si'gnal and sp I ce acc site,
whichras¢ remmivied by spliding wheie thescblqhem@smawebter meatpgaamd in mammalian

celf> 1hg RE AP tg@%ﬁ%z%%glt@g%g 066 e B T EIERESR veotor

casS@RUS deRsibed ircdetall Berb@l | known in the art, and as
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illustrated in the exanple presented in Section 6. For
exanpl e, any signal sequence which targets the
wpabypwpissde of interest, e.g., an anti body suelTAS2004/000462
G to the bacterial perldol asmc menbr ane, may be
0043

bd. Thdhefsstantren isdrsigned todgdeqted Tthingh ewm%uanéwgnal

sed e B b perblop 8 Bhq pRRAE, VREEHER F A Sucnce

naifaily hab an irremyp ifiest MrmWs cbastaicted afsinigranyseaineiinan DNA method

forei r of.ei stothe periplasm clnt re et | .
9‘9@@1&9@?‘ mmseﬁeveba&*;e P1i°ﬁﬂ ;ﬂnérségna quence

e
P 1 S e R B
comstruaded so 118 they aibeVopeBibdy hnﬁdéirhoithe&bl%ﬁhdﬁ Squenideheg., the IgG

i gnal sequences are al so poss but .not
heRYAPRELSRIECE GE DB e SR L Toe bt pRpster b pioraics f positioned
SO %Q%sdlréa ct Rgnscgﬁﬁén oﬁﬁ@ fab §§. 8- of 2y séhﬁ):nce%_ﬁactenal)cell and the

ohnson et 6, Pro ei n. Expression 7:
bad:iemzﬂ segmell {aqpﬁlce(m-pcbsimd&) wértsptthe $i9B% aceupbar. sitilao ks to result in

Se‘g?tl% °f§ﬁie%‘xpepjl%% %}%ﬂ%ilgé gpal)z‘%i%g gagc‘tenal (Kfdonaga

[06f3] €T Ot OXioNAailifdRd ﬂl@ﬁdﬁéﬂﬁhlﬁ?b@ iRt bacfrial %rl)%ﬁ)ler the bRiteHal signal
Chem 266:1728-32), protein A from Stap Kl ococcus

sequenenand(thb mamrealian signahand spliog accepios sise.dhanfrst intragucleotide

se(ilﬂ%nc?,edf 1%%‘5 gg QO%%n fogl g anﬁ%gﬁs@%@ﬁ%ﬁ?ﬁg%l ! Sal(s‘%(g ewé? ponsensus
nédstantlisplicd s1t%rb6n§eh§ﬁmt1hﬁlcés @hith ar& #€ll &A6WA in the art, and as
Macl ntyre et al., 1990, Mdl. Gen. Genet. 221:466- 74
| xlhneara@érm éhe exampleygsenteddaiSsetion 6.8y exampls, Ay signa 4equence which
. tar§$t§ e Céo?fpegﬁdg gpgﬁér@é@h‘pg E)én %[t%)%ﬁg\rﬁudﬂsqg (/gcttﬂg bl Beriplasmic

mEETERY) fes, beased The bavitéri A kiguaslsequencs nyde. nakal or synthetic in
exa l'e, phage display, of. a si.ngle chain fv

cpdeT S&BP‘FW’F%» BN iy proteinhatusalfy dest g@&&%ﬁfgepmasm are,
fop&an%?cﬁ %5\9'11 ?}@gﬁfﬁ‘ tﬁeosrecx\éﬁf) ap Fo?elghg téﬂ?'ﬁ asm (MacIntyre et

Secretiron tion, er Si ept e co I ng
al.] BDWIBEI] (el EeBeERT 1 (4&6)[4&4)26)1 a\;}@efbﬁ@d/eﬁﬁﬁémnt the signal sequence

PCT/ US2004/ 000462 nc al so jed an
enges ihe Reld spencs 6 STIA BIGD 1oL gHetoe bab el ol 1995,
D&oﬁiﬂgstaﬁ@ %915%‘3262§ aOtlI%f siﬁﬁ%e@ﬁ%c@@ﬁﬁ%ﬂs% possibReincluding, but not

desired splice site, most honol ogous  ‘segment nay
liniteelrto pibe daaderfsifeean Ef caieBh@t (Oka étal., é , oG Nath Arads Scn82:7212-

165.0BT (s F4. D095 RertFio EXPrSSR 7 e U W 2 O
(EREBRIBY, WMHthi 985t Pice. NBdI AhdBY. 18 A0PE:5 10728 1§)B-lactamase
maki ng appropriate changes to m&r)ove t he

(Kfadmaga ehal, |119§4,df BncHeChq:m; 289140 mp©x1nS;§N@moaa~Egmnoto et

?2%133?%3 R o6 7AE a2 PEAHET B! SHERMRsackis e (Abrahmsen

et ab] 1986 "Budlkict AGASRES. IIK57487L7Bwbnahdo§mohﬁ&biﬁ;onﬁBdsubtﬂls (Loetal,
secretion into the 2gen plasmin bacteria and

Appd dEmtitonnMierohio P4 3287-2793), g5 wiel agartificial sed synqthoiceismd
seRI BRGNS, 0 hi’éd‘ﬁdaﬁfolptggﬁé Bt b51:35659) KR@&téttQFSl987

VOr a |ce C eava

Scigel 356 2ry).be anal yzed by Sl gnal P program whi ch
uses neural network algorithm N| el sen et al 97,
[0041%1 J. Ngegresionof Eab Gragments gn e periRlaTT af bacieria may be

proved 'b?/'ﬁ?ﬂegﬁ%/ végtoﬁs%éﬁ eé,gr éégﬁceséﬁ ﬁlﬁlm&tgﬁs%t %‘ﬁfjexample phage

Ice I'ction program at
digdaked gingde ohzup v (seFGewithwattrbolitydntrodbived it the Sipnel segemee may be
usgé toasleléct f]o'r v%gg)(g gw'ith improved secretion. In addition, other signal peptide coding
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Biol., 1997, 4(3):31123). This program al so uses a
neural network algorithmtrained on hunman genes.
wpQOgk/k3348 may al so be desirable to add PCT/US2004/000462

seddBhdRRAAPAIED Bd fbdifRd and RiddTTTh &S cid! 4 HAGB4sk @R sighil peptide coding
I dentifi'cation of the pol

é@%%tlde e. a ragnen
SEQUERRES can be mpide and comapary te sirefl gpliae s1tcp uFher m@%tthom?h@gous

se Scerda %%é/qggg%o}élgﬁﬁgﬁﬁ]ﬂ&e%ragﬁfor ecg?t{oajc{f?@& %%i' é&?gfd retention of

M4D éxpirdskionland kesretfondh ETRIC 293 vells. as GGGGS are introduced
between the functional domains and th

[0045i t ope/ dndividnalsequgncs glsmentsakithipdys mgéoxt mgy be gptimized by

r
o 4 oprlsP2SHRngto Abiloe B RO RN kel el
providihp @gnfanttionality effatl seqhidnce Elententsi D] baﬁscﬁptmrrﬁheuofdebatenal and
wi th_ function, of the tagged . pol ypeptide or fragment.

mapNBaligighastsy splisng o éwysqn ymemmalianhests, @%ﬁ%‘r‘tm iplg the
peﬁﬁl?s&l? 1 rBﬁ&ér?a@ tsﬁgreﬁbﬁ‘ﬂi lggmfrﬁﬁ’igﬁ ﬂBst%lqy afififified!Ot

e Wt e ta prot el ns I Ng to the

[00MGNA. | n B0 psredaﬁtewheihlerenduhﬂedrmw{arybhe sigagl peptlddamad)ul& still retain
10, .12, .15, 18 or. 20 am no aci

favppyible aplicg fleaypeeiites, GeqiRnies WAy gg m%medlw;@@a?g @rogg@ which uses
ne'%%pnet%gﬁt algglgthﬁ %\5919 ePét al TROF7, aﬁﬂ rloNéﬁl‘aﬂSyé g, 5@1”95@3 The
e tag na

specifically a reagent th
pottatisl fuocttionalitybfdhe/splioerpivesamay bé asséssyd u$ing thel Splive Slte Prediction

prograt o5 e Btk bDrSoRfiy SR ne BIoTGA Wb s (e Befe & 4. 1. Comput
Blbleu@m 04?('35 -3¢t 21}, %ﬁﬁi‘@gx‘aﬁﬂﬂ%‘hse& faaieukm Aétsv ot 8lghAfhm trained on

l'ecul ar"tags ‘may include, by way of exanpl e,” and not
hum}nlgemst ation, protein A fragments; nyc epitopes

éﬁﬁg :: Ig{nay a{%/g &k desi @En}leBto%lélg fﬁ&&p@é@w ta%% %c? Improb@furification

or id¥nyificgtidniMke pdli\ﬁ?ﬁdé 89% PRl ShgéntpdcFy, @000t oMiav9@Bain, during
Enzynol 326: 245 preferred tags I nclude,

pusﬁpatm@rrﬁsteenmmpr@ecqls; hlqrderé,@mcr@mh%@s peeApeseryn the

er@fnl Qcﬁé%%3ﬂ5ﬁi§feﬁ’§&99§éqﬁ%%§ fh(a]s)G@G%@rJré ftrAhcdd Wetween

uenza virus
the funetidtiab ddmaindand Wl eprpe/ ﬁ'mt?yag s@qaencSEQ’d:Ijﬁde@gs Xhn include

5e P RSB SRSt e BARH Fhele oA eaHonts the tagged
po%y ﬁ&’@o @hent bh? S unfikbl é/ 1o frihiit SGihtefRle with Finclion of the tagged

I on o human ¢ nmyc gene
polygeptids or ﬂrg@ndnmil?hel teg Bay beof aid lﬁng&lrihmmnnﬁEb}nﬂithﬁ)the

RN T T e Yo R
mRNA I a ok ?ét ed V@l'bo&ﬁ{eht BhOlag iAbbad 8 31@)1(?2 65, 183} 28 amino acids, is

portion o | uet ondue V|rus VP7 protei i

lessGhant T5;120P25)-30) 40 oxefif) afhinp asige) buit tmaycne B, 1502004400 or 500 or
used .for , urlflc tion is a ocl.onal. _.a bod

iR aRe 2rifip i Rsih: 160 ms TRy SRSt HFagent fas does not

bng% i o co(;nﬁﬁt@ﬁt oflglg ghe': c%gl cﬁ'@m’c@@gﬁ, %} (f}% )gﬂysﬁﬂ'bal ﬁreﬁn‘%ﬁmQ of interest; or
(3N@hatéyer centtnler fre@tgmruf lm.tsr@at if Eoplngwpmfactcdbydiha rgagent that bmds the tag.

MEREG RSO SRR 7o BB S fnemens
mPPepitbpéd@ivaf 4 aze rMblt b@ﬂ Bisly B(lh?36ﬁ0-3@f6)p rmigegwmg &l 2m996,

I dentification tide" issued Cctober 27

Gagei 960154652 polgustidinesrastcBommluprei st aissl000NlefhodsBuzymol
32?52)4@9@? Hﬁh&@r&‘emd éhg%c 15 B RS #,ﬁgtek?g 4):754 761);

rg Hs Pro G n
Phe Ay Gly SEQIDI\IO 5)
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In a preferred enbodi nent, a strep-tag peptide is
used. The reagent used for purification is one of
\Neen@mmkmopt|nized ver3|ons of streptaV|d|n t h@CT/US2004/000462

ar - U3 &6ien PEine AR P LB Homdeelinie PRI (RO T Ap-val-

Pré2ih LT(}&%L\MA SE% lmmbng mtrbygehvuéearfoﬁwrﬁwaa&m f§ d'monoclonal

I ssue Aprll ; Skerra et al. Bi onol .
antibesly reeqyerizing the ta%sd ps:t@mr(éZ@AS)a(W;ls@w@l mz!h 66l 37(3):767 78).

En Zy 2%} P?rﬁaﬂg E&% 2}*1%?_?% c%gpg §%%8%W§1%/}E”§F -Leu- ei{e‘f’g% L@fueGrlu-Asp-Leu

SBQ<ID B>, Thérdagéit@kédfor puflfitatiodrib ﬁ'hliﬁlﬁaionﬂ dﬂﬁbb@ﬁrecogmzmg the
full- Ien% HBOl ypeptide of interest, a second intron

tagesdproteindGE H) kEkanestich) 198% M@l&nsthé NHr3ed8®)i n t he

Y
o {BERhASn i By teBh Sie VY pholell (U3 ped AL 8 i, SEQ
IDiNe: spl T.HH reagéatmsed forr Agifivation iss Wesddlarhl ahtibody redaignizmg the
does not natural IEV% exist in the desired | ocatio

tagaed pieteindPd 1 gpd/oy BIQ(8éang ¢4 ghy Gpie: é?%6 Feh %h@(&h%ﬁb es
on §a FLACYMEEE O & Red TR A58 WsBihpPAR-MSPT4E, 80 D NO: 4).

Tlieh&@nt used dor ;mnﬁmuicm are lmcmochmeh‘ aembedﬁeerﬂnogmmgtthe ﬁagged protein

(e oA Pzl Rl o o Al Ot PHSHENG. 4050Rb REAGE Symthesis

of E)?&élﬁ%l Tﬁl?ﬂ@x}ltﬁfdaﬁ&n ﬁ)ﬁftfﬁen dsheoobbdn A 1981 E331?izﬁrd et al 1994,

acteria results In e expression of
Bigtethniqgudsi Apt; !6(4) 73(05; dﬁmappuloet adf 1994, &dztﬁclﬁnwﬂﬁ@)ﬁﬂ 761)

e (i St e b o e Qi PR G AR BB GsEQ D O 5)

In B9kr¥fRRE] Eﬁﬁo&iﬁx@ﬁte a 3REh-tdpSeptide RARBI.NThe'Ria eﬁ%’%édjfor purification is
result int eproductlono the | arger Fab2 fragment.

ong 0 s&/erabeatimized versiing of e@mtmndmath@ewmng@q ﬂ@rtewdenr@tem (IBA

Gl kel of 7 Ui PRI 3,506,025, bRl sibioR peblifes Y Sifiding

acﬂwmfoalsﬁeﬁaw&mylsslﬂéa @JBSQTI@QH FSicdnbtek of RIS, BRomMOEng. 16(1 4):79
2004/ 063343 PCT/ US2004/ 000462 seguence changes which

- 86p 8kerra ¢/etly 2000 Mathads Engpmo]. 2000826341 8k - 1 ength 1gG

[Ob&éfbﬁl € %r?ﬁle shigBIE e/t ta?ﬂﬁﬁt]ecw the é@gﬁ%ﬁ&% s &%5 expressed

ough m nor con nces coul

in becteid fsrmzot eélierminal edthithé fill-kagbeolyigpide plintsest,[aX366]d intron
c rcul ar. vectors incorporating |gG and Fab expression

cogpgisigadnactesyl hep cadonds ingluded lmﬁxerpglmeaﬁ%mhmt%as This intron
. t
s KRG 1y G o 55 PPON ARt Bhrhiop o i rsgmen

is Besitedg ¥ arﬁxeem dod3wiok nathrahlg eﬁ&tmﬁatdemedﬂdcatiéﬁloé yhe protein of
. Interscience, New York). exa e nt het.ic or .
integssh ABPIORARtC mzentsgaws%wy %%‘é\&f}/ the glegjprd location using

reSRRHATRR byn t]?et%%ﬁﬂrte ek %Jeﬂ%ghﬁby et Xﬂreeiﬁfnaﬁzama

vVector casset sequences i s n mer ase
prefesred embodlhEﬁRﬂ)e seqdnict iof ﬁtel leavy theib bf Eanaimmnises a second intron

ol i onucletl s.are s zed10|
logated aru Bert e SALL drinain AAQ by grdogion. TBABLAIOR temiptin ol this site

in BhétRA re%ﬁﬁﬁ?ﬂﬁ@écp?%%h%‘ﬁaﬁ[ Fabfetth A IRPMIRRLY if groductlon ofa

sequence regulatory and coding séquence at
Fabh&agmant iedekired Tdmantfom tomyprisicg 8 stopaedormmay bhancludeddn e

seif seeer IS oG bt e pinge meL B ST iRy fnis would

refiiPinithé mdﬁa&wmeﬂafgéepa&lm gnto a vector
cont ai ni n]g mammal i an ‘and bacterial origins of

(0041 i cat i 1wl &mre%spm Ystar spesetie FAIERtss ereigstré fo insure that the
ﬁlﬁ@cﬂ)lﬁgﬁﬁreo% théJs?h@g sitd &@gﬁwmm%a%?eﬁaﬁlgﬂl %&’L%ces are maintained. Any
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techni ques (see e.g., Methods in Enzynol ogy, 1987,
Vol unme 154, Academ c Press; Sanbrook et al., 1989,
woeupssaesaad Ausubel et al., supra). The circul CT/US2004/000462

sequea&@aw;ed Wwhich @8gativeBa{RENRE abilitPoffibe AAT-letBiFItPlolbefsREreted

anplifrcation to yield'|arge anounts of the vector.
from pposn3liapcelisyvaplidybe not be nsafuk sktkprigh neiseniunciienabgpnsegeences

c‘“%&ﬂ%faté({]thégsq%oxasgbeaé%t er 'u%%?s%%'ng' n of replication, a

and one or nore

[oosoqel ect altik@lﬁazebtemnconp@rauhg Bo@ i FEX@pREssioRse 3@&&% may be
ystem described herein is designed to be used in bot

constﬁ@ms;wt@wardda@tﬂleds knowibis the ard (seg Spmbyoakt e igde 1 289, supra;
Ausuﬁélre?l af‘ SCﬁ{e ‘f?tcltoédl@ﬁl mYecQﬁr gﬁoch%y taégene%%ilgl%ng t’\ssoclates and

or sequences, e oril

Wlle)}’ Bnémﬁ&tdepﬁewefmk)] Cu, exmnble, Syafilestid or @ébohﬂﬁnﬂh DNA tehnology
host, which, in_ turn may depend, ona ariety of
may l?ea‘éﬁeéf & 01%‘?31’11’99%‘“15‘58? b’?‘§°r QC“ERHSFE&JI uah R’ﬁ?ré%sé‘?tb\‘?"tor cassette

e e B R iR T ROR QBRI Blsamethod,

oligoﬁmmmmmmm@m feStricfiGh SlzyAret sitos ai their v exds, and

[ mTunos eci fical bi nd t‘g‘&%n anptigen can ? E%q?ducrd
PCR gyymer 554 ﬁ%&eﬁ BRMRISBIRALAT A the bopndary,sequerees OF am atory and
codm% ?\%rﬁgtfﬁhe 3> Bifs! THEAblig oﬂﬁcl@&ﬁ{&%ﬁ!theﬁﬁm qu?rﬁnét’ﬁ ina PCR

o

reconbi nant” expression tec
amplifea6&] reauum:ﬂo mnmﬂlfyaﬂtel Ingegslanoanamﬂe:odnmqwcaseglgn aThis

aanpifed Fegid sty iRl » VRt nor e mmmian gud ipgnaliprkins o
replidafi6h ﬁﬁ’cl Y6 friat®sel bt Riadt s&fue ib%r@e‘i’ﬁdg stEﬁHar& i&fb‘[&hfar biology

nonocl onal ‘anti bodi es can be roduced usi ng hy doma

techniqeh (deg s Metbpdsdindinzymeagyk Vommmwaﬁcademw Press

o, 95, RN By A e
 transforinkd itk e20hia\b0V FOPANPIBEcHEidn Wéma@%mmme vector.

Laboratory Pr ess 2nd e 1988); Hammerling et al.
- [00531n:  nodeferbly aAﬁtSFWG‘il @sd%ﬁébqb‘@eﬁlp veplphHicHisiena bagerial origin

of reﬁﬁﬁgéxggﬁlgw% n roé n%ﬂllat 0316‘%1%1 {)r?ef %gtglegts le n‘IL%rle(ers. As

the diid renpremocémablstamtdebﬁdged hegeinl maii:sigﬂecbtorbd &eddﬁ both
_limted to ant)lécEJodl es prpg,duced throughefg%/brl doma
mampngia Fddeppteriehbostss parishy s bpesrrad! sirain B egll lngmay beuiged. The

v
ch01c|@ %g cgrgéﬂﬁ 89(2%1;/ §e§@i glres; ggg{: 4s tgn? o&gﬁy gt"i‘?;iﬁcg%r? sﬁggﬁ%s will depend
on the kheiee ofinudt, witich, hnemmtﬁagdiepgnd/tn Tharidty oﬁfaproum lsneidas factors

[ 00 4% Met hods for produci ng and sct een

TequitadefOF FYRICSIIRN; RRGEATION, 3G SEFen iR SElSFHPE & @rlsrggplme@ﬂde or

antib&g%ﬁﬁ%r&f‘d wel I known in the art. Briefly, mice can
I nmuni zed vvlth a non-nurine antigen and once an

Lpeor T S P2 METHADS BORPRODI BON GRUNPASODIRS
[0052fer u rrl AJﬂﬂoﬁk&s&ﬁfﬁirﬂﬁﬂnm@gﬁlgeﬁllgdﬁmf?Saei{jméngpi\}\;m?hqg:gﬂuced by
any n'e%ﬁwﬁ}ﬂ&y\gsu& e alﬁ ﬁ? ?%ﬁ 15Rfem Bﬁ%élese il gam?\blar, @y&hﬁr@%
synth&;ﬁ/% B’f féi‘E'&lgeAgJ rel: ect gg%?&ﬁgabh?& ufd om the ATCC.

onas cl one limted
[0053]i | ut i denffdimdhyMbadmmanbb prepsredasingtaeide vssatyed tdohniques

ds_k th f | | s, that t
knowiip s Sefhabe b ofbrifinagesoBung Hept Biest fisplaves
technbldgiidt, orEsHbiARS thédedf, dHerbhmplelinBhod16y: hatiBddies can be

ant’l bodi es,
produced using hybridomia techniques including those known in the art ard taught, for

example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
16
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can be generated by inmunizing mce with positive

hybri doma cl ones. [0055] Accordingly, the present
wOnvenisszas provi des net hods of generating nonecirasado4/000462

anti bodies as well as antibodies produced by the
LahmtthPr@Qﬂ;ﬁnd sd.Age8Y Hanmierling et &y in; Moneclerwl Untibodies and T Cell

ti i) f bl
B Riritons 00 Gy S8 e} GuioteRegioRhntombit iy efeagnee in
thefrleffitetie€D W3R thrifrttAbcetbndl Atibddio s veedibfeiRidtnof Bmitet tdantibodies
myel oma cells and then screening the bri domas

hy
prori\mﬂ thyoygh hybridarpetechnalesy. fidie tagmar ‘Tigspélonal peady? Fefers to an

antﬁaggg gia? Rﬁébr@?gg 'ﬁ%&fjé’ s1§§n t%{c,otn\%hﬁc ﬁlﬁlﬂe@angn]a %’}é%«g,gﬂ?karyouc or phage

cloﬁ@fahd@m’[&Erﬂhdtﬁ@e‘ﬂhﬁhytlbpmcmeé&rat ed by any technique
known to those of skill in the art, For_ exa Fab

[0084l F( abMeghods fergpraducing.angd sseecpingdior aRecHiF g nl@?@éa% Y8ing
hyb‘i'id%ﬁYaatgan‘R)fl agmfm%e ngluev@n ggg&p% B mv;gﬁa}y G She

suc to produce ragment pepsi n
imtatmized wmbhca&wﬁ(mtn‘n)&antnfgemmm&)an ifnalnie)r@sponswiswetested, e.g.,

contain t i abl e reg t.he |ight chain, constan
antihogjes speci gfqrﬁée Mtigeny eﬁectﬂd ipthe wggwe%t e mouse spleen is
hn&fﬁé%d‘ﬁr{d sﬁéh%c?t@& {sBRtidernefs ?feﬂ&ﬂésezﬁ'g Renl f1%RAYY WA Kt

enerated using various phage display nethods
teckmiques thrany lveitable my¢loos cplls dor sampleicals, fram célling\§P2(havailable

tofsabg ARG HaBAgam 4 Sl T dBu ity i pliop, e ypridoma

clofdl A8 ihch ABdyel BYnRhodsRIBWA e the arlorBallsARAt LedteamtiBbEies capable
particularly deSirable for therapeutic treatnent of

of lbmdmg aspedypeptide. Asqma ﬂualn whirbageasrallygonteinyhigh lgyels of antibodies,

(AL TSR AR bl Sl g, P o0°

[odsspr ar i excderdinggd ﬂflé prasdnY fenti SR tes ethdds SE getRpaiey.
See al so U. S. Patent Nos 4,444,887 and 4,716, 111; . and

* mopeylonal antibedivs asyvetl ax-amtpodisg prodiesd yyshs gasihesepmaprising culturing 2

byt e e S Y SRR R g0l s gggerated oy

- fusHiy spchiddytes ivdland Bdnh hrfetibe iremunizefl with £hori-murine antigen with
|ncorporat ed herei n b&er eference in jts

- myelymrpielisand theasereppag die hybsidgmas resultmefenie Q@' traglp dor hybridoma
clo%xé%@xtﬁgfer&f e %}1 gxgtbﬁeﬁﬁg GB1edS Bindith ¢ logn Of expressing

I ona us i munogl obul I'ns, but which can
[0086pr ess Awmibady Gapmemnts whitl mmg:ézmemﬁo ipaticalap bgijopek ay be

ge@%?r}g& Q§§§¥ igee kil fubet araRHbmIb ot EOr Aols Faband F(ab)2
fra%%t sy e[?i‘ﬂdﬁd’éﬁ‘?}g'ﬁ? SSlyROBley g{%e‘bf%ﬁmnﬁ gbbdtin molecules using

human vari e region const ant

enzyagEscuch amplapam/(é@ piodyce Eapi foagmmengs)ng pepsin (idqm:@hlce E(ab )2
ﬁa%{sﬁ% gﬁ@{);ﬂ i C shtglmﬂc el I glvg dd| ti oﬂ}?telg?&’&; EHH c?r?séarptt region

and (R OH 1 OGO tﬁ@h@aw cHARE FuAhy, BR d’nﬁB&ﬁé@@hﬁ@Present invention
functional separately or sinul t aneousl| y wth

can also b gendranad v$ing uamusmhngmdigpleb maethopds (kopwnyn the art.

I ogo r econbi nat art| cul.ar L
oBET: o or S5iE s Pty it PixeEe ot Sitiies I EOEtR By viero
deifé&@&ivsdsb it may ¥ prBftdbleod REBNARA o€ chibific @flibsdia, Completely

expande and ri croi njected into blastocysts to

humao dutieodies are pputicnlady deshiableclior ferapshiie kreatment ofdwmysa subjects.
Hu% tt'%o e galljnct?e m%m@/ Q%ffety of methods known in the art including phage
display methods described above using antibody libraries derived from human

imraunoglobulin sequences. See also U.S. Patent Nos. 4,444,887 and 4,716,111; and PCT
17
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of fspring whi ch express human anti bodi es. The
transgenic mce are immunized in the normal fashion
woizbéwm3sel ected antigen, e.g., all or a porti egTafS2@4/000462
ol . . ! :
pubfiFaeBE OB R VR 0435 WO B B, B0 RGP O feLa40se,
WO 96133735 6hd W@ B1'$0PHI; each efawhich isdncorpemetediheraih by reference in its -
hybridoma technol ogy. The human i nmunogl obul i n
entifgtnsgenes harbored by the transgenic mice rearrange
rin ; :
100585 5o 2l afltOlRE SALAE0 b6 Brodibcl P ARIENE ice which ar
incapablefenplessing fnbmomb endogehoisimpusmighibelins bpt which ean express
t her apeut j %al,l y usef ul

e T e

m PRSI BP0 Syl oy bip
recsihbinaiai into mbudetenbryedt stetroepilsf didtermativelyctha dutnanmariable region,
‘ant i bodi es apd human, rmnocton%é antj.bodi es an% . s
congiaB TSBIoPs BV P BEATEI P bR R g BiodRouse Sbryonc stem cells in
] hRsd i 28883 THn8ideItaHPandisht \Phdin '
addgg?’}’stg%? B R DR LY il &g 413, ggds, g‘?}gzs, 3%16, |
. inuByre@obidis gefes5asy, Bowndered on Gwgtiond seppsatelyer simultaneously with

NOETET EERTE W T

parGAIRAAbBS7yBEE dalstiOERRE JH réglén pfdve@e RBAS genéify antibdy production.
Genpharm (San Jose, CA) can be engaged .to provide

Themodified snibbymicsenicebe ae e xpapsded sad migjnieatetiniblpgesysts to

' . hnol L '
ol LR A ey S BB
offﬁiﬂ?%@ﬂﬁﬂi eX}Rédsihaman ahtibdtiesa IMHehntiggenic micterre itmauhizedrin the
i

erent i nmmunogl obulin nol ecul es such_as anti podi es
normel fashion witly 3 sghicled anligenye.8 Al FapetigneLa polygeptide of interest.

i . . - ' eTal i . .
B RSP MIRR TSGR kB RESn mpiv
trafsgemio mice tsieg eonventtmal hylgidonwmhr&;lngy. T8 fumatSmmunoglobulin
. SUBSTI TUTE SHEET (RULE, 26) WD 2004/,063343 . . - :
 rapem T poRe S EERS e Jergrange JuriRg ﬁéﬁﬂérff?re%%e?, and

L T
it islp@itibl&i0hroduve thbrapet6EALY, usehil 3G, IgAe IgMaod gk antdwdies. For an
o R R SoRTE5ho rSS bt  Ta r

(1998 k. SEevA RAmKANENBS b53), Rtira et difed Wi ufki GRtARAechnology for
I mmunogl obul 1 n nol ecul’e can be produced using a

prodacing hymah anididissqud sukmo wrenoplonakantibpdies arad pratasgls fepproducing

|l e, CDR- ' > 2 : L catki
sucheR BB S = B 1 poteaof Nps D o358, Ry 668154688, BRa wo
96/33 75 2@ U.S aebnbNB8 55, 98923, 69285 926/51693, 428 SL560B25151661,016,
(EP °592,106; EP 519,596; Padlan, 1991, Mlecular . =
5, 51580607, 343 183 audt 5,932,898, 40t8ch @enenrpatedby referencg bergin in their

Protei n,Engi neering. 7 ' 805- 814, a S I
entir Gy Tn BRESk oGt SicH as e inc” Dt REOER) Bhd Benpharm (San
JosBaC AN barl\be erfpapéibtopravide hitman prittodidselireetol againgtatselected antigen
chineric ant]bodies conprise a human CDR3 havi ng an
usingteshnelegy sigilyn o-ibat describpgl aba¥e.of the CDR3 listed in

le 2 gngd.. - A . i-ans: . ]
(04598 o 7 huEH; R 5§ FERIERLIE ATl bt of he antibody
aresdédivtd frohediffetenhiniiencpisbdinpnsldeules sueh iasiadtitfodiashhviag a variable
CDR.  donor antibody to alter, preferably i ove, .
regin deyised BiomaP REmaT R dy pathe noR UMY gglobplin gngtant rogion.

Mé&%ﬁ%ff‘f)ﬁ%ﬁ%}l&?ﬁiﬁlﬂﬁﬂé aHEbJdisRYRndWn th@e Aft! Se€e:, M&¥ison, 1985,
18
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interactions of the CDR and franmework residues to
identify franmework residues inportant for antigen
wbi2n@limegzsand sequence conparison to identify urgsuskoo4/000462

Sc1en<fer}ﬁ9&31m)t2k<0l ezsaldlle% BioTevhhiques 4 214 pGilies ond, IQ@?E Immunol
U S.. Pat ent

Mo 2R, S pabaor h 3R T aod s (7, which
e kSRR )RS 5 SHG067 bR S o
or motaCDRs feomuhuthiz gpbcies ane ﬁamaWerlareglons ificbiog ye-human

ant.i badi e mc¢" antigens u5|n techni es wel |
lmmuwaﬁﬁ%m @s cai by Piogueey siis srte ye%@ehm@ueg own m the art
1nclucﬁ|\§|5§g noff 1991 grah%?é’(EI’m 1f‘:§t70rﬂlé§ 8‘;1.@%(499967;

i47( 1 2429- 24
and Uk azmneNoarﬁ,Z%cﬁﬁ%s 580,401, ind 5,585,089, veoeqing drireskfacing (EP

592,10 P o, 207 BB 091 Npol B bRk 2BUTD TG A Studnicka er

al., 19@4813&&&@@@%&5&@7{)5) 805-B14 aheqiogﬁgid et wcmOPNswmbm 973),

used genRerate anti-idi otypes t hat mm ¢’
and chain slgxfﬂm@fm S}tP@teaﬁNObf,ﬁﬁﬁ,ﬁ@Z)d dmaipnefarrad emboci;ment chimeric
. onse ence nd neutralize, the a en ;
antibodfi) REHBFREE el oS Fnd b pehihe Rt sebitheRior o e of the
CDRBhMted indT4bi¢/P 8ad fdn-ndBard fragiewoiiSregidins S Of@n, framework residues in -
anti-idiotypes can be used in therapeutic reginmens to

the frazggworkregians wil behtubgfithtedrith ﬂa@ﬁgﬁgmnd@g@mdue from the CDR -

donorfibod NP cforBbly TR, SRERBNARY, L6l e

substltlﬁmﬁp hrerldexﬁzﬁbd By iethdds VAN A PIE BSEN. g\l\@ RSBl f the
[0061] Once the dual. expression vector

lnteraefmsawf mer@DB and Jeagiepvork gesiiugs to @ﬁ% iframeork gesiduep imprrtant
for ang%cogllﬁ'lgﬁl%%dl é‘{‘fégo dyo‘n#gfn‘gé?n Fidenti é\?aff ﬁ’aﬁa%w%ﬁ%%&ﬁ@s at

g-an an eW|t eapproprlate
particdles papitéehsi (8ee) n.gs €peemesd,, U. EePatelaINce >5;ﬁ8§;(BmedvIéxet:lunann et

al, 195 AP N ARGIBES o BT dtpo SR s cpUtcs)

HEET
O0OFET S, Bt BSAY BETR 2o T RIARDI e

idiotype antitwdigs dhat (" mimhé raatlgenswsngftmlnmmgs well knbwndo thiose tkilled in

th e 1R8E e CngBi o ot dSeEASEAT, 7 GERS Wb VR Yoo

J. Imikgh I SRH (8)2420818 R} RorleR 8mpleaintooRTes st Bﬁld"t@ Gh® Eompetltlvely
cassette with appropriate transcri Stl onal and

inhibit therbdnding ofan antigan pﬁmt@resj rﬁ@ﬂ dﬁt mysoml knownuigdhe art

end 5SS B g BBt Ry

mimfc® @ Biigat ofdhterebhBinding MokiafNand, By coldeQidnd€ Didto and neutralize
expression vector conmprising a nucleotide sequence

the ar@fg@m@nda{g igrhashed!bsesptero | Sael neytralizinganji- ld:otypeg lgr Feln fragments
of suc g S RipeS Rl e Sl fther RPubflet B g por

exa.mp)lé dulcﬂ hatiddiatypic dbibodiepeinetid) uset tabiad ah Qnﬁg@i@mteﬁs@t and/or to
Such vectors may include the nucl eoti de sequence

bind ijshostieeklgeeapdote onst ant regi on of the antibody nol ecul e
(see, e.g., PCT Publication WO 86/05807; PCT
Publ i catl®n WW@N&T EXBBESS@N%N&RRQBEN PRODUCTION

[OOGIﬁB12 %81%% ai% s%f %Ic{a L goml Ain] aéaslgoe? ggﬂeﬁl& ?xyctoﬁglga

polypepfttdefdi 11|it91&¥tyis coﬁdﬁ@cﬁﬂ,t é. gea lca@bdte sdgaente eftoding i inhtibody
entire heavy and_light chains. [0063] The_ dual

molecula;wih theAPPIRREIatY designed Al seghences. shadial exrapssiagyvector of the
invenfG6 8 bk BRcuced by recombinant DNA technology using techniques well-known

19
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techni ques and the transfected cells are then cul tured
by conventional techniques to produce an antibody of
wonvewwsi43 Thus, the invention includes host celiras2004/000462
containing a polynucleotlde encodi ng an anti body of .
in thejart; Seestg-ob-3- PatsbNe s6,8 Bt B whid isdnenspergted hereinypy reference in
usmn ﬁ)n thereof, or portion thereof, or a single chain
i body of |nterest oper abl y linked to a
[0062]1et er olFogexnplpin B:qirﬁbrred empédiient, @ttiigl adiicteat svelldthown to
the expression_of doubl e-chained anti bodi es, vectors
those gliiHlgd, im@le@&qan pe @Swéawnw theglyel eXpRgssion yggtopeassette with

oo AR ety il S PSSR,

examploOimAkitrdracaribatayt DNAhtashmqgfst gmthetietedhaiquies,|and édvivo genetic

expressTéhe dual expressi vector of the invention

reco one e inygnion, ;!éf SeploVv. s ag emgzss;oﬂ;yectcg&gﬁlpﬁéglg anucleotide
r

cesuelfSLE TR SR SERA pSBLLE M) oF B MUENARED By o

light chmip rearinbls, damq:m efan antibady oha gyrtivnltkerad 2 ond heaw@r éght ¢haun ‘
i nclu re not

tu
CDR ety Bt prgfinten Sush seaPrmay s idednd Rugleotigs gegence
encoddtiPihk |cbﬁ§tant)f§ﬁ§ﬁ of Bie AntibodF2REIBAIE (8468 g.PPCIT b lication WO

transforned with dual expression vectors i nsect cell

86/0580%tRGTE Publiation ¥¢08OI0A 03 Gsod . B abatentiNa &, @64} ancbihe variable
domalfigfe BB mmaRcripRin W BBl L sxpdirioiiiis gnice heavy,

the erftRe Hght chaid, bf bstitic dhtisehdavy iahd tight@lds. t obacco nosaic
virus, T transformed with dual expression

[00633 as s et tThs; dugh exprassign ivestoris|tTansigyred tng hos cgll by comyentipnal
techmr % ad the rﬁ%ﬁgibctg@%llsaapgth%;[ %ul‘[ﬁﬁju dt i/ cgﬁ'\;c?nﬁﬁhﬁ%chmques to produce

expressi on cons con

an anﬁbmﬁiﬁ&reﬁe r TMBchfa iowentioe mhm%oﬂfcelmmlnmg aqmll}hﬁlcleotlde
met.al | ot hi onei.n pronot e

r ro m
encodmg @se%tlhoéy@f InteTRg OF BNt Lt}aerrgoft {5‘? ft*ﬁgl thereof, or

M ol M b

promeoep r bemefenred renﬁo&mmmltsrﬁoathermptesswm of dmile-ehginaisaitibadies,
vect or, i ncl

of replication, ich is
vectoffuairaing Bpt B P drd el thagisaRRbus FoRarseim BF Hofh gt for
expre‘éﬁ&g gf }he chfife iflnAfioBbbaRA nﬁﬁ&ﬂﬁg ad hamiddvdewcol i, any

origin of replication is used, exanples of
[0064}hi ch aA earietlylof kosheystéms tmiay bamtilitedie, expess the duglogxpression

vectof G i {Agh GiBr PP Sb L eRbNOoH BT 21 B SHEREOR s opresen
cells WRRh! ha¥, W tR%FORh&For tRinsfetRd 'vhth 1AY ahprdptifte ﬁhél%@@l&‘a coding
origins of replication are Col El-derived origins of

sequenegs, expressom antiBody malecdle @untere&tsm pitu.Cehesedngladelng arse
nbr.ook et .al

9
timitesF g e i e 8 B & BaB A B, Sl s 5,
Sacchbxorﬁyeés%}ﬁb) trah3fbrrhddith Wal SPeessiof Vedtbts, fisect LR aystans

L and pSC101 origin available for |ow copy
mfectpﬂaﬁth mo maetssnl@ ISXPICEsien veoiass (e.4: nbmlqvnrus}; plant ecll systems

F
infeet 1 P aep B AR b s OtR B Bl el e
tobac8o RloR&id vikus OTVIH) Blaf€fornddow it dal ek pREsion C&Sdstte@f or mammalian cell
rellcat|on exanpl es of which are well known in the

systome {e.gs GOSN JIROLBHK) 293, 0680 and 445 el darbgrigs recombinant

oS58 P 360 oSt

(e.g., nedtslithioasintphaneter))or fiooemamanbiae virasaafe.gr, itlgi adehodimsiite

19 and its .derivatjves
promoter; the vacc?ma virus ‘? gk promoter).
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(Yani sch-Perron et al., 1985, Gene 33:103-119). pUC

vectors exist at |levels of 300-500 copies per cell
weandodnsym3conveni ent cloning sites for inserti eaTafs2004/000462

foreign genes. For very high expressi on, X vectors,

such as Xgt1l (Huynh et al., 1984, in "DNA C oning

[00‘65]:hn| quist expyesioh in AbRstaGAl S, tlﬁﬂﬁf P&lessi n@e@tbei 1
49-78 IRL Press  Ocford). apéifiosion ¥eaMP ncludes an

onﬁﬂé’é églﬁ%m avhich i né@ﬁﬂiorzwnh@atmnmgd 15701118&1(873@ the plasmid vector.

L e CA VL R -

whichwvaee wieHxkmbwafin ehemia@ed, Milles 1993 | & 8€lort Wdueii@ Bactefial Genetics,
{92%4 afi n froma _mediumor a |Ow co y may be used.
Co *HSSF bostory PregseNe nd rafergpces thareia). aNt)n-hHQUnglexamples
r r
ot SRRt o bl Y AN i g rptcin
(Baiival; etkg.{ 197 6veme 2:935L1B] Sce Sumnbrbokrbr 19K 989, sabra), ﬂl%&g?ngms

YC184 he pACYC 100
presith of PlpstHigueN v YR 541 Chansomdioohes 198p] s Hasterion 134:1141-
I
36: 3008 Ml 09 . TG4 Q0T SIS0 orl AP For 180 oy
Plaﬂmm expression are 2l Mzﬂ)lmommcthmgn pl asm ds are al so wel |-

h pSCL01, .which h
1005825, ' SForgableif s suihme: (osrienptseplaion dom a high-copy
pladdeiidhis ﬁé@v@cha@q RSt doRhiRa{E ﬁcxmq:%&ﬁe& aﬁgquq*}ypﬁl%&&

cl oni ng sites and can co-exist In
exapplesf o vellrknown is ihecast (she Sainbrookepahal 98] fupra; see also

T TR AT -
NY[ am fe€atnc@s thensih). ctand xahiite RMan RRAIBORLUCH ARkOR &%?ﬁ&é?ves

asm ds, for exanple the Lorist series (G bson
Y amsch-Pfgsv et ¢lor1885,53pne 333 03850). pWC Wtﬂmlﬁbﬁlﬁ 300-500
cop{gigeFodindthive Bchiurc A Heetiey Pugrionod Torel e pony. For very

high @mrbssam Alvectass, dnfeh ao Al [yl eral, hgsbaﬁt‘pwablo
| er, 1992, supra; Ni "edhar d (%

hr ono see 1
Techpiques: i‘g‘gﬁ aetical ARpraachsl D. SHlevesdmmped- 78, IRLPress 0xf0rd), or
e Y RSPUHLE OB AN RPEURnOT SRR crpresion
syste@8 §Studier eL@'1-1933 MethodédEnzyinoflf 18bh60-8Banh deusghages,
00@ Cal e r m Press,, New York). .In
1006734 i on! '}ﬁ?%"trﬂ%"e P¥ Qipressiontis desited.can grigin of eeplieationl from a

mediﬁlﬂrwta%\%*coﬁir @%@%&é@'%gﬁpﬁboﬁﬁﬂh’ﬁ% ﬁrew 1 BSwh§%ne: -art,

[0069] In mammali an host expression
suclyescpBRR3 2% qhdcichss ar@olE biderinead drigin dﬁmpgaz&d)ntaﬂdemlﬂ) dopies per cell

ol TRETRY B b5 575 2o SufPATH: 1. ikl spACYC184,on

of IOV C1008ericd of bﬁ&hﬁlssﬁﬁ@h‘-ﬁa?@ l‘li)ég}\%?%hn hcaIBXn and exist at

desi gning vector to be lineariz Vecr ore h e
0- I romiesipst e¢lb(Ghang al[ld)ﬁth‘.]n FB78,dxBagitwol. i34 LIH1e56;6¢e also Miller,

199%14; 107, SR GRS i 5 Sl Bt it 60 o aaraple
pSCU6E, dwlﬁ&h hﬁ!s £¥PHC B Sdripin, \éﬁataﬁfmoan_ﬁﬁely@@énéi?gf €381 8%t pACYC

vector cassette sequences may be | gat
and pYEARY Plesmid vqcf%lme.cpnvmnt clomingsites amtm aoedmst in the same cell

ronopt e nd. trl jte | eader
o= pERIBITIC Bgfhnide, e B nd) s ominaf Brrdigisa ortich on i pmique
seled:th& antibiooici IrmarBergeOﬂﬁ&E siiableplMirhiddriPins dﬂiep’lic\éﬁon include flambda or

conmbj.natjon, Insertion in a non-essential region
phag xepliggn Baéﬁ%ﬁlgsmléls,gfor exasgple the Lorist series (Gibson et al., 1987, Gene

53: 283-286).
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El or E3) will result in a reconbinant virus that is
vi abl e and capabl e of expressing 1gG gene products in

wonbemicesizhosts (e. g., see Logan and Shenk, 19@¢71/USe@a/000462
Nat|. Acad. Sci USA 81, 3655-3659) ecific
[0068] j i t | A¥hesFveR L FXPTA%|OTHE desited, ﬂw@@mgrxyaf[ Teplicagibh inwiyeet

;
obtainell AP a0 A I X RIRE AR MR BRRE T C
1987, Esdwmhmzzaaqdasaénonalaq;mmﬁuml Angepis @ SudietySorNidr8biology,

Washingffio -G ¥ sz s M o Sfkceliere; N, 1 % PPedp -5 m Nel. 1 of Zhe
Bacterzéﬁﬂzrggp R, TafendeX RS PRInAM Pi‘@gsr Rlew Y Zdﬂl' dd ﬂg)% %@'é’ origins

transl’ati onal c¢onfrol signals may mad
of repli¢ationchestegiahpronetens) or bacipna]t sigral séquiehess ngy enghedd

sequence is inserted nous transl ational control
100691 5" na Fmarala i el IR GLE] CXRTESSIoRS e spatieness maxeifer be
designed¥® Exxbﬁn@ﬁé)ﬁ‘lhﬁ%han hibdtichE 208 orﬁ%ég’f o1 mj B?&éf's?‘%l g%I ?acélgate

must be in phase wth the re
mtegratmantvgths bogi @m@ntcdbléﬂstq ceeate siabde a¢ll binespé. gf, bg desighing vector

exo nous. t ansl ational control signals
tObehd %"Icg %E%%WI?:% B&Mof a variety of origins,

[0070] bOt h Fétté#%ﬁipl@ﬁ%un&)éf‘&f‘ﬂfdl—%aséﬁ@{p?é‘sglbﬁb ks ﬂ{ay be utilized in
expreSS|on may be enhanced by the |ncIu3|on

mammalign Qﬁrcielh eln capesriglere pn pdamowivhaismsed ad aanmeprassion vector, The

t Bi,tt t al.
dual exiys GV GoR Bt HbRReR ey Bpfpardi3e S dgroNie 71y 1
transcnptﬁdi/ﬁ'amlahoﬁ cb@sd] coftiplexs b.igdithe TR prBMotdr a8@ Ripiite Teader

Iat es the expression of the inserted sequences,
Sequencsr hymeric gong mnoher beinseried ipethe acﬂﬁnom génomethy in vitro or

in vivo Se@@x‘ﬁbfda fod. aﬁﬁ%ﬁﬁn ind d65hk ?s%ntla%lf%goﬁrgﬂ vzrgtll s g@ 22 rhgion

I'ycosy rocessln
El or Eb}wﬂblresult mreoméumhblnmwlhs thatpoviabletand @ﬁpdbbfﬁoff d;kgﬁésblﬁ

pro Different host cells have 22 STIT
gene PY%CEIE bt bey's (k3-8 ogpmandShanky Lo Brycodigtl6Acad. Sci.

USA 81SB8SA5659)1 8hbGreRiHARAG: afs rﬁﬁf bng% {ré?& f r@?ﬁclsqt

post-translational proc rca
translat]pn of gisertedenpregsion vpctorjcnssette séqmrmasf | Piese Sighdls inoh@te thé ATG

initiatiohogﬁ& S%@Iﬁ% can be I;gsen to ensure_the correct
A8 e ARG JBiCAYPs STherean e gayy o lighteshain,
includin@iRoasiaftiation @oddH snd ?ace%?ﬁéi?.&é %s inSHedSfito! the é@rS iate

possess the cellular nmachi ne or proper — proc
expressign veeter, pp.adﬂxtwnalrtmms]@hmmi coxytglcswlsanayjm needed. However in

case A LR P B B BB e

control §Kals, \&E&'ﬂiﬂm rha é"&h@A’I@?ﬁﬂ )
BT483, %‘?ﬂé FRE2. . BT20 and 1470 N§15§ gpro\r%dr%lﬁne

urthermug) @ﬁﬂnu@mqn ¢qdne mushbe iqewsewithdiniegding fisme qfitheldatred
0072}, For | ong-t
coding blerc Y HRAARMIRof RPIFR Shiie it aphest rnsnnes trovlagpeal

control @xpileatl mimahSn Po@I8 IchiE e oFQI/aﬁét? BPbﬁgm§ %ﬁl ﬁétﬁ‘r%?aﬂﬁ“ ch
stably express the antibody nolecul e

Synthetl'é nyheefEeeacy shenpsession apay ks enancedrbydhe xmlwsem afiappwiptiate

t f r Ilcatlon cells
Aok Sty BB 0L Bt Bt s 159
MethodexHregmob 53c516-544). el enent s (e g., pronoter,

sequences, transcripti on term nators,

enhanc
[0071] o1y da@fitians rhost pelbgrainmay pe chesenavieh moduletes timipesssion
of the mEé%{JId%é@é%&é@ B #gﬁfﬁ%g ng& bﬁ@f:S%ES g—@? gﬁlroa}ug Ip %ASBG(&%(; g’ashlon
~ desired. i Such mncehiﬁcra@hesj(e:@dglycosyhndn)t deipracessingiéd. g edatagePof protein

I I I Kk he
productsfrg%yg e ﬁ{m 9 %or the Eﬁcno% oefct.{léjl gro%enrlm Ir)lf(ta‘erent hotst cells have
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plasm d confers resistance to the selection and all ows
cells to stably integrate the plasmd into their
wohneyeszases and grow to formfoci which in tupPoTA®RRM00462

chara&b@ARINARPe &P H2eRMisthdHoP tHe§okt-trhmi@stiond] ﬁ?ﬁcé@f‘n@%ﬂd may
advant ageously be used to englneer cell 1ines which

modxﬁoappn of proteinnand gmdy:rmbéc @lpprommeéﬂgm@e hest systemns can be

| f
AT BB Lt RS
To this'éﬂﬂ r tivhbét ceewhith pofieshthaetiaasd actiféty 3br d}ﬁ'ﬁperb y

nmber of selection systens nmay be used, inclu
procemmg of the pemaryiransaeipt, Byepwintionngdphosphaerylatiny of thergsne product

T U T R S

Hela, (CB9,MbEKa 263 3713 3 B3, Bﬂ@@ ) Hs5P8TCHTNE BT204:dd04785 NSO (a
USA '48: 2022 and adeni ne (ﬁ)}hosphorl bosyl transferase

mum(eu@y@lox@@ ce] ime thapdoes met en g@o@s %@@yé@m@@ globulm chains).
[00722| mpl Oy%r ltl&lﬁetén% }Pgl? érfeld o&x of‘}géolngom&rﬁ Eihb, % ﬁ{b‘l’e

ance can be us as th

exprebs’ism B piréfeﬁedl eBor exarmiply, célhhnésovlllilohvsua‘glmpms t}whfntlbody molecule
whi ch confers reS|stanceto nmet hotrexate (Wgl er_et |,

may by enginegtrd, Kather thandisme eéeresm@sxechrss’évsh C@%rvgala?ngms of

rephc\%*%on hl)g@éla is BAiPGe rNRErmeASAkh Dﬁ% cont x? %g%riggnatg Rkpression

ers resistance to cop eno
contréll\d%dwtgm(e g?«, ﬁen@xerlﬁmnc@,mquenhbs, Itnander@aion SaimindtiBs,

polya IO iser o) 8 £ S PR . R edh SHistapon of the
forelé 1§IZI'A %ﬁgmé_é?é@ Eé]l%riﬁa\’y bela(iﬁ)%ed'?@ @rovsRﬁif l-f Bays®@alenriched media,

32:573-596; % 3, Science
and t]Qcﬁﬂu@ mn@&ﬁ to arsdlemregacdlan hwnﬂmtzﬁdmmanmm tlmmonﬂamnt

plasrgl SRS e s 1 1 e e 0Pt Db T RV Bl

into tRdr ciRbReibnmbild o Eoftd-focPPhickih BRA 44068 8kaed and expanded “
PCT/ US2004/ 0004 (Santerre et al., 1984, Gene

into {: hmsr) Thivmateumay adicsatagequsbire used to engipeer gell lines which

e QTR meRills] SEFPLBRGITYhct B StiatRY S
screefiBighad Sval g dasbhlpesitiohDihatixat dlrc¢tly Auadivedtlysritiathe
, Current Protocols in Mlecular Biology, John

anuquy@yie&ulgons NY (1993); Kriegler, Gene Transfer and

[00751< 8 rg 8? SA %Uxanblﬁn &‘%%Percﬁéxg SQ’S_IL%?S'}H%L li%%e Citlo s o‘% @\fﬁmt TWited to, the

herpdseiiiplex €itag mytnldlnekﬁial@ébémgler b, 9GENEell ¢ |35,223)) h n W | ey

& Sons, NY (1994 Col berre et _a
hypowﬂnnwne@e@mm%w&ém%@%ﬁ&?é&éfﬂﬂ%ﬂ%f@%ﬁ@c Natl.
Acady SECUSA R 305, dnd ERbink phi Fhorib Y e leplec 0BT H 20 J5B0, Cel
22:8-03pgknes satcha amnplofed inaha ingpit+orrapsi- selis) oasperivelyf. rAlso,

antimgloholis FpesigRCe G todied o Hapes 9? ot fok tar Qi episs: A
whicgi%hﬁ!@@ HEQSHAES Gtk e TWibiet or 4101980, WAEAhQ. Sci. USA 77:357;

rostreptonmycin, gentanycin, Reonycin, paronycin
O’Haad: calt rlopt Mryc.iNgtl. AchdeSci RIS A 78:-152T); gpﬁs&én@mwférs wasistance to

R R T R AN

whw{fl)%Blleefd ﬂeéllstance% rih&adﬂdoglybbm&ea;l@sl(wlnaxﬂi wmd 19%1) 'Bid)thleﬂaﬁy 3:87-

her sel ectabl e genes sequences i ncl udi n

95; Todstoshewi 1993, Aon. Me%@q@@dc@@@ic%ﬁ%ﬂé,d}dyB@m 1&(93:, Science
260450653 S90S e BEGH Rnd FSnS |8 Rob REP BlSciftin B 19295 My,

1993, TIB TECH 11(5): 155-2 15); and hygro, which confers resistance to hygromycin
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O her antibiotics that can be utilized are genes that
confer resistance to anphenicols, such as
wohbewessgaBeni col , for exanple, the coding sequeatast@ma/000462

t6ié & ATMDSNIGerlk 3b11ATP AvRENGISS “ﬁﬁﬁtﬁ»@awa
(San( |krrannsg4]et at‘33 X :?i Genc'(al 1%311190%%%0 fécéfiﬂmant

DNA dgahnelogyneay hwroutm@y apliedal s¢lactithedesined rﬁzqonﬁnnant clone and such

SRR e T My BBL 5L, 0 PRI ool

B1010¥?,fJoﬁhWVﬂé y &SRk wm@m{qeglsr Gene T@éﬁgkcl)é;gﬁ& ?ﬁﬁresﬁbn A
e

. _supra; Ausubel et al lhé
Labotajqsy daiigh StaskianePrets, NY @ﬁeb)gga«? hagtrs 45 62 | Bracopoli ef i,

(), R R cla 0l il GRS BB st DO GO e
GaragR @eaRM9B1 fJ. 3431i Binl.f160: 1t dichare afdtprated by‘ teteRfcIeREs in their
in mammalian cells in DNA cloning, Vol. (Academi c

entirefiggss, New Yor Kk, 1987)). Wien a .marker |n t he vector

stem i- i
(007415} pe T SEERH R $atpla, BoeRbrabl ARG Bl ifined GRS used,
such athk kandrhydimeosisemee péne framTnd0d (Frisdpick and Sotifie, mwkﬂenes
l[ified region js associ ated w t

. .S h
Dev. gﬁg?%ﬁg!?& gyéf'g@ﬁ @I‘P enderrerisigRcoo athea aamgémyw (mcludmg but

ot li5R43 B BESEh AT i, mednifcn, BftomyCRiand, fllomyecn),

the TRM-h G-lactanhiasd geax firoas T rwhnelm tamfsrs aésistheee to pmaumlumﬁncludmg but

s S e ENRE B B BACUR L AR g e
V) @tg&' de1&eible/ §éille§’ @qﬁ@&fé& irﬂ:?udnﬁ‘ Dut W& Mﬁi@éﬁb%eﬁ@é’eqﬁl%@ eflcoding

entical Selectable nmarkers which enabl € equa
s polypen@d@smdn crmfemamy reamarlqegbheg@\auenab é?%ﬁmz 80%:2#h-249).

Otherbaélglgaq,tllcg pmg 41 lie u d E %%a@ﬁeiﬁvy cﬁ&gjylﬁﬂg tgtllc% 0 aimphenlcols such as

chlor hlicdoy Ter &hﬁ% (tﬂ-&dﬂlli@éeq‘d@xo%%ﬁé}ﬁ Benicol transacetylase
/ US2004/ 00046 vect or @y be used ch encodes,
(23]

(CATéﬁan be u@h@&ﬂﬁdﬂm %prle 5391n renp 4 OB IBOR)- yAam!ll bt gppreciated by
one sﬁ@l@h Th gﬁ%!r%/ 3)‘1?1@%19 élétéﬁ Q%g‘ #lor e%tq’ éaehéc? B5m nai 2 ten cg otf the plasmid

may ﬂycobcduﬁﬂ sichas Sfoﬂéxatm'}m & variee off Elmdtro@hﬁlmhrkﬁ’é @sedSagibrook et
Nat ure 322:52:; and KohI er, 1980, Proc. Natl.

- al, I%QagizprgeAusqyg}\etﬁ Q“PIQ)D The codi ng sequences for the

eavy
0074152, 08k ol 1T oSS EE BN oA o
ampllﬁeatncn‘D(fnﬁmtevW séeeBBhihmglelS and HentsehelTHeaise Bﬁ%ctors based on
ficatjon of gene %{ﬁagrrent s can be car ried. out

anp
gene E@PL\J@C%WG%? the expression offlened gepes injmanpmaliznsahs dxbNAplpning,

O¥Y&, WeSNY  e0e
Vel i Czﬁl%fggﬁl%%s equ ehﬁoygﬂf ann eg?ézgggér}?n&% anp | | f%?séecfnt 0
expregsing autitody is mpkfiabde, deonenss dtherleel of mbéhitoe present Guculant of

o DGR By IS5 it o Shr et
is ass685H With fe3h g%ﬁe, éd‘alﬁ:%ibﬁ oﬁﬁﬁ a!ﬂﬁb nyg\pﬁpalécf%@reﬁ& (Crouse

expressi on vecto con ai ni ng t In or
et al. f Y983 nbhul. Celk Bealf 3:26%h t hat the bi oact ive nolecule is

i nked .n-f t he F [ n. F in.
1007831 P S oD b oo B i el FRphcBon wetorsof the
mvenaehytﬁs Bikdt 9860t éhcb {gcaqlreﬁ&@malﬁ 6%&@?0@% {)@&t ARt &R ond vector

are known in the ar See . ent Nos.
enco@ngg tigbochainsdesived pokypeptide. The two vectors may contain identical

selec ]g gE% ‘*ﬁgég%jgf?g%l% %%re%él%n o? h&%?r ahd ‘Li’ght'5 ch7a§n3po:&ypépt1des in

mammahan cells and Fab or scFv polypeptides in bacterial cells. Alternatively, a single

24
SUBSTITUTE SHEET (RULE 26)



5,112, 946; EP 307, 434; EP 367, 166; EP 394, 827; PCT

publ i cati ons WD 91/ 06570, WO 96/ 04388, WD 96/ 22024, WO
worhBAGU3 and WD 99/ 04813; Ashkenazi et al., Pe9AIS2004/000462

Proc. Natl. Acad. Sci. USA 88: 10535 10539;

vectoFmaayrischoed wltickadncpd<sO@R] is N?paludeof @@igs@i«ﬂxgaﬁ:ﬂ_l Kbie/ryq:ndétght chain
polysepides. iaguch Aot i iehEghais Should be blisabhefure s fcavy ohain t

avoiddl EXbedy S toRie TR NedhEchahSPRbRLDY, 19862 NARES 32@52%drxohler
entireties. [00791 The nucl eot i dé sequences encodi ng a

1980p Prmc NatleAoasl 8eiulU8 AaTiti2 A7)l hecnoding sequentesfgrthetheavy and light
t her eof %é Bﬁ}ﬁ%n be obt ﬁl{ﬂ&d fromany information

chaing My pPRASeS Yo SEEFIomR inthe art (i.e., from

(007 NbankpotyPeptidet BarPbe irBducet bYstdnduid r8Corfibifiit TINA tddHiques.

nucl eoti de sequence coding for a pol ypeptide a fusion
For gxavwpks, RCRaampléfidatiow pf s@euﬁ’ﬁgmmmcamalcaawéms ysing anchor primers

BTN R
wlncﬁ%ﬁ BEteqeéntrR ankeutal andtedrhptlified to g%ﬁ&ﬁféta&ﬂﬁm%ﬂdz géhod®Muence

be used to control the expression of the

(see, @i odument Puetpenls grMolacular Biglogis Ausubel gf &/. rfgﬁ Johxy Wéley & Sons,

0 the SV
19925 bR AT QTR Efigh MR eEE B i3 o an
expréfivnaiedfd comainigg the Ft dogainaurrs fiagmeng fepdof @ﬁclﬂhdﬁthe bioactive
sarcome virus (Yanmanptq et al 1980, Cel |

molegplezg finkesyn-frame.ia{he E%é"’?‘ﬁ‘?rﬁ@%@“ﬁ%gégﬂﬁ% moter

09 o 8855 R o

antibodiea! arekhownén the agte rSee,(d}.| USS dateat Nab..5,3360E3, 5)632,928,

e L A T R T S

5 11%“%-' 1Bp éﬁhﬂzgp 367 RIGLEPA0U K2 PP HEbHcafivns %ﬁfo&ﬂcﬁ WO

ULE WO 20047 063343° PCT/ US2004/ 000462 such
. 96/04388, W@O(%szﬂaw&%w@m&om WO/P9/048 Ka dsshlosriazicer adl 1991, Proc.

Nt R 561 DRDRA53 IR Topungpier 3195088, NMlred 7 b4 88 Zheng

et alXQ995, thmundl. PsAsSH05GD; AR VARE4R) 1992, o6l Nitl ABELSASUSA |
fromreconbi nant bacteria" in Scientific AMEr]| can,

89:1183D),11341 whictparp indorpqyniad hereint bisreferprcerin fhisiy ¢Réireties.

nt het ronwt er redio rr I
0B "S 355 BEIBAS ol LR E AR Hitich o domi
or ﬁ&éﬁeﬂ"ﬂ‘fem@f lﬁﬁ@beﬁn bésigined froin @ly. infol@8fion MNuilableA6 tidse of skill

Res. m&v and the pronoter of the photosynthetijc
in memme from Serhank the Bisrruteeord 10uiipe eleaing). The mucleotide -

sequ(ek@er n%o?fir?g 15? rgg ,}J{P%’tf e aaﬁlsron §?c§é”n ca%l% rtg’&ﬂrtol&é cfh%péxpressmn

pro romyea un| such
vectbhe Gal 4 pronoter, the ADC (al cohol dehydrogenase)

ronoter, PGK (pho cero] Ki nase) prom)t and
[00£'|1e al kﬂhpﬁéprﬁm@rpﬁ&baﬁ ypeRSifistia pukqrpesiziqells may e controlled by
any BRBdE gﬁg&a B ErdGmHRELRE! PnRferd WARIMAEPDE fed to

regul a constitutive pronoter, suc
contﬁi\lﬂﬁl@évfpi‘éﬁsﬁjn of |t]lie £ne tehﬁfdl@‘lﬁnsdmmolbm mtiade; bt gesiodlimited to,

d | d b d bl
the Sy efetedropus sezien @i aRaramAIETS. I SFRFAEYALEAO, the

prorﬁiteﬁccgﬁﬁﬁe ﬁlnlotﬂg 5 nﬂng tfﬁ‘ﬁﬁ‘a? feg{eh ot} saIQSmg &0E (VABREMEE er al,

ree general approac I c aci

1980yy(Eell 202:287-797), thehprpes dyendiee dirase pltwmhftre(\?\tﬁgnémm&e 1981, Proc.
Na t‘sgﬁg‘él;#ég‘j b 5‘7{&.924%j 712 lg'-té%) %Jeprggu atlo?yse%];lerllcrég of ﬁ)e metallothionein
gene (Brinster et al., 1982, Nature 296:39-42), the tetracycline (Tet) promoter (Gossen et

' al., 1995, Proc. Nat. Acad. Sci. USA 89:5547 5551); and in bacteria, prokaryotic promoters
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approach, the presence of a gene encoding a
pol ypeptide in an expression vector can be detected
woyoswisbaBc aci d hybridi zation using probes compmnstgmmM62

s G PP s A LAk B RSB, 5
U.SeRPR7e.37315, d%ml@ ?f@ﬁﬁteﬁ’(?fe‘ﬂb"ef boat 1985 Pe60. AR, ARad. Sci.

i'dentified and sel ected based upon the presence or
U. Sabs&ﬂaﬂeZﬁfsec elso dUsefuhprokedns' froya mecombinarit bactelia’ ig. Scientific

Amppiih, Fo8t 2> BASE AR A b e A S S e PhaotB e
HeB%fdJE%Hﬁlé? al. thatuﬁe :mwdzlby of 1R chilB®éWérGRoRic Wrus 358 RNA

nucl eoti de sequence encodi n%ﬂg gol yioeptl de in the
prome@réﬁardn@ret@ka}&ﬁleNuﬂ Acis Regch:3871)dandsthg peorgeter of the

phoﬁ(g gnfzp %g%&%g%b é)?]%}ogﬁ}?@e %%?.)8’ Es%:(fé]g ]% {ﬂg ep al., 1984,

NatGfB 18k nlsnmq))hﬁoﬂ@fee elegtARdrdil ye4e of bheP QicBial the Gal 4
insert can be identified by the absence of the marker

progetes, the 4G (alephol dehydeogenasehipropnterabEK ﬁwb@snh@glysmol kinase)
fied b th
prof SR SR B A SRR BB | ) e cosed by the

[008HcOoMbi rany spefifiicenboditycht, theexpresshasefth pdlpseptide igrtgulated by a
on the physical or functional properties of the-fusion

congfitytise nrompter» suichias ths %&%’a@roggpéﬁre A anqther emlkﬁ%ﬁ@fgthmemresswn

t 0083] Any of the g
‘ Ofﬁ}l%%gggﬁeﬂsglgu@w%gg@@ &%orm?{he insertion of DNA
[0082Jagent Bxpression wectoestantaining hixerts 9€d gbne emmosingagiolypeptide can

be @gﬁﬁ@?qyr{gxe\éfg%tg%é Qp%?(?azg I A I(ar}%uclelc acncﬂxybnﬂzanon (b) presence or’

abskARBTafler® Eéﬂe/ fhAARRS, 3l Qébaéx F38ioh %&‘ n?s'eﬂ&f‘&eﬁué‘ﬁ&és t ﬁmethe first -
protein codi sequences. se nethods may 1 nclude

approuch the presawmf iargane emu@mpdypﬂphde ircan expiressipnectonnah be

detosid b ByciC BEMa B Bttt e g M s ot e
Tt o VRO AT E09E AR o S

manmal i an cells may be reqgul ate a second nucl ei c

appmﬁch, @eqqc@ndoen@@ vmﬁ@t’hqsm'stegt;axrh;eatdynt@ﬁed angrselegted ibasedgipon the

e SRR R T SRR i,

resistaﬁ&! tofdnﬁbfd:tﬁ@)trahﬁ’oﬁﬁitidnqiﬂeﬂ@kybﬂ okBltsion body formation in
pronot er/ enhancer el enment known in the art..[0084]

bacployiras. . ) causerkbisthe frsertion of agisleetide sesuencsencediges polypeptide
n tg% géﬁlgéljé ﬁo? P}g%' J%le,gl? tﬂe%ucfegﬂaé ?Aﬁluglgcebeélcg‘&ng ﬂ%ufghl% groteln is

expressi o

inséried veitliin Grsmarkef gehcRequEntabihe vb(}'totj &eddnzjlﬁwatsacormmﬁg Yhe gene
of . i nduci bl e regul atory sequences In one enbodi nent,

encpgingdhafision Pretel ingext cagdrddentidied by the ahseneefshe matkes gene
ﬁml:tfl?c;l;le e ﬁl‘fr g#daé%bea%o‘?nblﬂétﬁ legpﬂegﬁéﬂf%éﬁs %galdeﬁt\fﬁé&s’by

expressi on ragnents I n
asssying) thecgeae prodacidiezg mmompmméuy)o@qptesd@bﬁm recontsingnt.b8ach assays

canerhened, o1 FAFPLS, IR RRSHoyCH M HORRLPIRBH i besion protein in
in 9369 Syl | & it Vi MMt doBI0moR AR iUy | Zed

Leve expré&s’si on §rom g expressi on vector
[0083kt em cAny af the methodsqredodudhy desstibed ﬁxrchlmQJmeerBombf DNA fragments

different strengths. [0085] Qther re ted expression
int 45 framin e RO BoIsUPt SRPLIOPR SFCtas pniig AR gene

codsisﬂhé 8Plaﬂp%pﬁdi‘@tr%s@gptﬁrﬁﬂﬁhﬁlaﬁ%‘lhp&du%l blgﬂé@ il fhe ?Yotem coding
ar abi nose gzssysee e.g., Schleif, Tren

SEqUENTes.. Tmewsh ay inplada @Vt secombimit DA avd sarthetiedechniques
and_lnlxjn?onfecgrgg&anﬁ‘a&netw recombination). Expression of IgG heavy or light chain
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M crobiol. Biotechnol. 33:657-663), the pL pronoter of
phage X tenperature and the' i nducible |anbda
woepigssas C1857 (Pirrotta, 1975, Nature 254: ptdABi004/000462

in magrfrhél ERERUE hne e regu}eﬁ 83b %&%n&{% :(cBa]cnne:qFSn c'sf that the IgG

er an TES or Ssys

heavyl&x(loght iChaif is e){}éaédsed ﬁcéahbst ﬁmsfdﬂﬁﬁd_i(ﬁﬂiﬁﬁ lrcdi)'fnblﬂﬁﬂm)m
al ., 1986, Gene 46:103- 112hﬁ the. lacUVs pronoter
moleguls.| Bet xaiymle, puRtssriomef18G heavy or ight chainangy begntrolleghby any

é'{:% et al., 1982, J. M.
promi%r/% %ﬁméygcgmgérgl% the T7 gene-10 pronoter, phoA

[0084]a| kal |Prefep:ttﬂ:y3|cthaba$&rja1 expresiicpHdiRab f&tgnmlnts or]fﬁlwength IgGis
the tac

e S e i a8 o
I
e EP PR AR B S ey, non
embodiment] for sxampls the llauj geme alﬂntsegmultmhsamdubelr ¢REG caf babtilized to
tal, cellular ein ei n whose
yieldadyible el skl Bf peessiPrait R Heghpian & ¢5% Wah tratjgnces
enco®hg SRSl Qﬁéd :ir@ %&Hﬁed i e l&@@?"%gﬁlﬁtogy sequences. {\ variety

appr oxi ne y tenfold stronger than |acUV.
of otlpes mdmlblmpmrrgnelt&ystems aee well kawmoto thesquékdl iorthe amsvhich can

also St e ok et O fm A ARG SRR Vefioh Forh £ also be

vane@'b?%@h@fpiorﬁbﬁrm&ff&’eﬁwﬁreh% hé.he art, for exanple,
to gal act ose, or, other desi rabl e pronot er

[0085]s e quenOthsr trEulatagkexprassion sysieray habean heaniliged inshade but are not

i SEOSHD oyl B N SRS, gy Sttt

2000f Tehds Gegdthl 6:959-865)y the ET dysfein ((rddsendorestand Hillew, 1990, Appl.
I ncl ude eukaryoti c-ss)em fic replication_origins and

MicrphighbieiechnelidsHs7-03).dhe ph Srameler ofphage Méempgaiarad the

1nduc% gmﬁﬂ gf 5#9'(%?}8 @#@‘I\gﬁﬁgﬂﬁsﬁsg 5@{ ?%%&8&0 etal,

19892G6uk 1283_8543), ETar PPt e0id4GPreptassorsystemt (Bennett et al., 1976, Proc.
L R R T L e

pmrnguC QbR hAPNak Hn! 1913' PRocaRhL.VALaM, S&ngyﬁb iS’ﬁG?S@ge

sequences nay be’cis actlng or e respons
(Nokemuta e, 2982, BgVbh dpl. GerDeR8HAIDAY theyBh gericht) pamatay, plioA

(el St sopr i (RPR ik, 1 BApra6 el e Selo o773 and
the t@ﬁbﬁ%fér Ofyrb 126 B3R pRdthotRf, SvHiéH 1s|1hdﬂc§lﬁ9b QPTG ?Rm%){ﬂ @t al,

early pronoter region (Bénoist and
19831\@611& 25: 2@078))101351@9!1131% hes ablrcommaenly usﬁﬁ'ﬁt@ng et.bm@tel:shmsﬂ'tlng in

an acg g arteedr lfg:g @f a lﬁel%zlgr’/ofgg u@bﬁfu‘faﬁ ﬁot\éﬁfégg{u%ﬁ‘em mfmse level is

connbnwbylb ddfbﬁ@ﬁa? mzpsmhgér NABRETs Rkirdd, the the Blomdieidis -
: Sci. U S. A 78:1441-1445), the regul atory

appr@@ma@w@sfcdd strongenfan 13cdIVif, batewill rgelﬂém( 18gh haseline learcls of

expr iy #8 hieieis Ui GV e e Bion BABMERD: TR promoter

is reduilel) Gthé-Yasterial pranterdbre. welB8bwiNathe £t 308620516 lﬁﬁlto@é

the caul i fl ower. nosaic virus 358 RNA pr onot er
galactesgy enrtheraiesizgble progmter (sggupnceaof surhpsemotprme aysilablefiom

ter yme ri bul ose
Gerlpif (BRIREPuF 199], U0HT. LG REY o020 20 30 VT (71
[0086]984, NBérbukaddiic Edpreskt)of ﬂ:i)lﬂ-(b&ﬁgtlﬁfg@h@wm Sight dbﬁ‘in vectors
st or other fyngi .such as .the pr.onot
will Pﬁ’gdﬁ%(WWPl dFRIHABORLPrASRS aftf??fﬁﬁtoé“rr re%l%@a ich include

specifiR Gl ehobd Wkt eﬁrﬁ ngﬁbﬁnm} RN\ PEIGHRERE r&dgnifiofs! KIRAIAG and

siteinto
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pol ynucl eoti de can be operatively linked are well
known in the art. Such vectors are capable of
WORamEsB3481 Ng RNA in vitro or in vivo, and arePCT/US2004/000462
eansr R R A GRSl R oSS ST Be B o ot o
reco grﬁtf@iij bifdhg anwtﬁan);cnphan il tiorf &tﬁrﬂ? o RIEA BERpHRESEE Buch

or invitro transcrlptlon naybe necessary to
sequencesmaE be gisdicting oxnmexbe gspensivedp tains aefingdfaeipes LEpending upon:

the natfi ¢ 0 Seetlatibll e8RS bondilelol2 b ferfilfd, rromoters that

. may bé tideldita cbsitfol TRPD BEpressiontifelides DUt SRGRS lifnited tdElye SV40 early
interfere wth or reduce expression,, either at the
promofes yegionBanoish arnd Chamban, 4981, &W%D&M-Mi dhepromptsry

contange%qﬁgﬂ %J’Sl]ofx}é %%%ﬁﬁ?{eﬂkﬁ% ar tu§ '(szﬁrggmg@ﬂ'u? EY é{ﬂérﬁ&tro gal 1980, Cell

22:78R3PNetsihetpes demidine finaseproaioter(Tldgnerler dhi, 0981, CheuTNatl. Acad. |
266: 19867) Siml arI]y alternative codons encodl ng .
Sci. UShd- T4 1alf430 the reguiatosy seamenegsfithe me@llotionelgeng (Brinster

o, BOURORES 2903908t B FEIIFR AR i g

promofur esgon ﬁ{cﬂerGE@relilm ad o4y Natum 30%2024U8)eut, thamhlﬂﬂtoWer

moseic WS AN PrompGE LGRe < B o 1 Nvg, s 0 84 ) nd he

promof@r(‘)‘fﬁﬂa| oﬁ’b‘td%?ntﬁétlé@iz%ﬁm%e 8t Ho@ﬁa'té\%?ﬁ&ﬁﬂias% %Hgl%ra-Estrella ‘

exa , ronot er sequences, enhanc )
etal, 1;%83[1; Natwrs 310: rlhiréP.@); pmn@@cp.]mcms ﬁ’gm:yeasts)rgﬂm éungn duch as the

Dal gar no SC on factor recognition
Ga14%"°f'g’3 @82‘%?@%@%@ g’éﬁ%ﬂ%@ It erminati on
. [00871S! 9nal FedtBk that conalnsbitla fdinéteﬁarﬁpé)éleﬂhg@,iténﬁ@ﬁihidh%
in the vector. [0089] The vector shoul d al so include

_ polymmlqyﬁldb csleh@emr@tsvemmdwdmwplé knewn imtheart. Swhwn@ots(m n’

- cap abls 8If grs.gscp%g%g@lAs g %lfrogo(r:]rtellﬁ yive é@d égu%z:/ {’n?é%g %Ué g&ﬁl
- sourceSbirthlag $tkdtdper6 {1 V0112, C@aﬂiﬂ)@ﬁa P3orkedd BiotRA4MAAR662WiER In order

JgG to the inner cell nenprane can_al so be used.
to optipHzRIeKPressionERa/OF in vire Sanspripion; i may&r:@p@smﬁ%mmwet gdd or

alter 59 Sr?&/b{‘ s1htd§ PB@%&:P%?&E‘S}%FE DN R EfaHRL exn% OAEntta?

the secre n pro e ns

inapprppriatp lattemii Wtednslayioe nﬁﬁatﬂin cod&ﬁé)@' othéx seqli?mnes tﬁ‘ﬁtnﬁhy mterfere
221:466- 474). ln a rred emhodi nent, the sj
with of gegues) E@r@ﬁ@ad@@em A o EANSFTPYaDRT dranslation, M atwely,

conse%ﬁg BBBAdRLe lﬁ}’ndmg 1Sban B8 nseRELS rmmgﬁﬁ{é‘ijy %’Sélf the §taﬁ %gaon to

er signa quences are SO poOssi , I NncC
enhaném éxpressiohi(sde; eg., Kozak, 1891, daBin] sChemra68: 19867). S?lm]Arly,&a

et al., 1985,. Proc. Nat| Acad. Sci .82: 7 -16) , T
alternsiiyg epdns. GRooing the G SRND 61ty cin b by fFOTon ghilii oghonces

. 1 R i I
i ki e i
the presened of, G-(0ich domaif ain. be@hduned 246w: thd like)54) |

entero%gm ns Mor.i oka- Fuj

100880 m 3B a0 B IHORO ROk A PeR Brprotin

e |
expresigns iy i?50‘%§i%ﬁ§hﬁé§§%ec%fn%§§ﬁ? ridan e DS Flérs&%L e

promodgr.sequempes, eglmncersaquentes; trbmsdatmmgm¢s arb2y Shme ané Dalgarno

sequel?%gqr- tifi {og.ltfag{)]rdre%m het i | c I Seﬂglfsns%glgé?feséfé%d 70
termink@bs S gn@lk nidy, bbgﬁcﬂudeﬁcinetﬂé @ppr3§15at3 193s1ﬁ61¥ In thE: QE&EE Any

net hod known in the art for delivering a

[0089r epar Zhe M?Pt%rcﬂhp\llﬂﬁmgmlt@%s@%?dlse%PW% may be Patural or
syntheglgzﬁ %h%ﬁl X g&‘a‘f Qéh%%néeg Wi’ucql 1HQ§‘ {argé% lp'olﬂp%ptf’&é's,t 9?', &tfb%ﬁles such
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met hods descri bed above. Such nethods are known in the
art and include, but are not Ilimted to

wel2eetmsegadr at i on of cells, preparing conpet ent pC&NUS2004/000462

as IgGMotthe Babcédirmanbrandeati alsd be tidedr iLdederasghentces) ashociatedvith

of DNAwith targ DNA packaged in viral partj.cles.
protems@amr@lyk%asgmﬁd. for ﬁ"@ neglplagay s or .eﬁ@nnlaelﬂw tgrdiregbthe secretion

ot el e SR RBNER Rl d T EAE TG, el o
474). Inn prefenetiembedinsemib,alie signal,sequinee emmdesr ﬁrb|(hnpA$>rm‘frdeader

sequengt G006t e L DUOAREY Blolniands SAATORE) ( Qe Al oauences are
also pO%%IB fe, I %t&d@:&t bl Rt Frled th ghé@a&&g l5Rm E' QIOHOA @)1%?&%1 1985,

Associ at es an I nterscience,
Proc. Natk. [&cad. FSoeB% f7A62-6), &apik (J'E)BnSoncpi‘ ab, l%ahdmlrl Expressmn 7:104-

113), 15008 ard D Hlorag & ARaE 183, Poke Naflcaled' REE UK g2:5107-

5111), F]Q@cﬁinﬁ?é‘ﬂéadbﬂi’gila dr8AY1989, §. rIﬁoi ChBe 959@149394)05nt€rotoxms

near or CcCircular vector . g or nore of "vector is

(Morigkadfugintd vz als 4891, IJanl{@an:é_fzésl 7?-&1%2) rpeefain A frome

StaphyldgPRigRuRg 4 rafmefiy bt dORE BF it AP 7 e 1300

endoglhéeﬁﬁ@é R6MES. Isqanwgﬁézm nA pl. Ehﬁu&l\mmﬁibeolpf»@fzmﬁmfn), as well
m xed before el ectroporation. After el ectroporation,

as artifidiel amélsysﬂaatuceslgmaéfseqmce;s (Maclntig & al.AR90uMS! feen. Gepgind

ted r I and a hal f hours
221: 4é|6e003%115§7r6 et 12%6@2@88%%3&5 ‘under conditions to

[0090]i dent | ¥hﬁﬂ10ﬁh@6%)iﬂ ke ahfon deliveing )N Aptepdiation comprising
sel ectabl e marker gene. [00911 . Optjmal]

t he .
the dugliexprsesion secémagwﬁp §eql@§9@tlaﬁ9caeh%°ea1ds awﬁ%é? farjuge with the
methoﬁ?&esgﬁﬁéds es&tﬂ r&b‘ﬁag@s &8 }cﬂ&@'ﬁ ?rf’thteré?ttanGQE 174 bhgfre not
respon ng an otic. I'nthis case anti biotic
limited ﬁ:»seledtmpbrauoh oficells, pﬂepmmmmmetemlt telis witle calcigit orcubidinrme

chlorl@rmirw s R Eﬁwg'%'}%* e %’3‘3‘\ %@%ﬂ%@@@oﬁ?ﬂéggﬁ%@ﬂg o
eukarygpgger égfwhdafs Qhiigde but Gfe dd? EndRH%S RS OMBHILE ransfection with

antibiotic resistance narkers are used,
calciumphbspiete pmclpmtmlwf DNAgandsvitah peckyging. fin aprafaged embodiment,

dr.i ch s

cleciraporbion iy i Cols SR TIks L FomRe Pl far et aportionby

standa?d‘in@ﬂﬂhé’ gs.‘éé iaGiSShel b 41C ICiRtREPR M cokTh MblBki18BHR gy, Greene
hydrostreptonycin, ‘gentanycin, neonycin, paronycin

Publlshmg Ammqus e Wiiley InterseiemenNew Forkic meergbly@l @lmut PP epfa

standag PR IR PP i o e A FroRoraion by standard

procecﬁ@ésb%'eﬁpéﬂlhéhts {hat feigGird thetranPRfAhStidn % hear B€¢itculdriviedtor, 0.3
and penicillin V). OQher selectable genes sequences

pg or mnrﬂ ofdientgr isnreferabhy usedmin expewngfeth@t regujtrethe drgnsformation of a

encodj r .z si Ska
DA GRAGARECBRERER G830 T 85 Bin SRS RA “F6 o
transfcﬁﬂiahbh @kpeifindnfs theCON AR ear@pﬂefdrztﬁsi ik &l Ko ldchdporatith.eAfier
resi stance to anphenlcols, such_as ch] oranpheni col_,

electraporationathgicells arapreforablyglibuas iasulbumnedivn agd ingyhated fon an

apprm%@%%i}? &%ﬁg la%%l? hégfx%%a)%& A@eﬁvc\)dﬁltb:ekdgé Sl?ltu gg.{@gpc}ngﬁtl(ﬂs to

1dent11§'|1hé bl@éilotyplé §1engé tonveytEby ﬂrarselaahblelmﬁrker geathods to
sel ec f or mai nt enance of thsﬂdpl asm d

[0091]sed, QBEW% the ghenofypipehange (siesigipyeedp anaasz%lpfls BRd the cells
are cult eﬁ%ha)la(rtgfﬁ tsﬁ:g‘%gq{ﬂé Blre r?gfhhé %g%f’fn@rllnﬂ%mzﬁé aftbiotic

res1stadebolomleethat appear dfter busﬂmgh& cultiyy will aresldménandly contairDikia desired
that has been packaged into a phage particle. P 1 or X
transducti on and packagi ng 29
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protocols are known in the art. Lanbda packagi ng
extracts are avallable comercially (e.g., from
wolnommgas43 Vadi son, 100931 Once an anti bodyCT/Us2004/000462

subckg@%g gfgd‘ﬁcto fFo!r LR abm?&gxe @ d&%lgag% R;ﬁﬁ gﬁgme'}fﬂ}kers are

ssioh, It may be pu nown I n
used, sinch asrthe karanpiein fesmmhcmgerﬁffromm TP (Frixgtiobahd Soriano, 1991,

Gon L 0 e s i,
(1nc1u§lﬁfggélft bt ﬁ&ﬁftﬁcﬂﬁf&ﬁf/&%&r |g%n éﬁg}élﬁ' 'néblﬂgmﬁ Qaéycin and

mat ogr aphy), centri uga ferenti
streptomyain), the YEMbil Mcmsmgdm rfrosnt Andawkich ecifiersorasistatiagrto

penictyi (Retns3ahnstlirfted ottt GhemELin, g0l apiciin .
pemcﬁHﬁ @aﬂdbeﬂﬁ;‘ilﬁh‘l’)‘) QRHEr RRCHBRdNESsREMRE 7R tudifS bt Asdimited

herein or otherwise known inthe art to facilitate
to genmAciqfiensas ermodma mlmmwﬂ@m@étmwm@eﬁmmmW@ al.

1998 &St 240 bt SRty sah DOSBTELP Refes it rors

resistaité thahphémesTsRush &5 cﬁl&ﬁni@h&ﬁ%lt for Y @pleQthe FéB&mQ 8equence for
characterized in a variety g( In particul ar

chlorgraphenicak gwapq@aam:xabcmmmm Ezhryaan@s et Q9L Gensr102:93-
98). éﬁh %‘{lﬁ?)le ragér%mta%gé:ﬁmﬂ@%ﬁﬁl%ﬁ i Jth%%rt! Yottdy %%Por ngfgm@ e to selectv

an -assay

for mahdHah€of(iBe Plasmidoma} bled be A sucﬁl 53[ foe ekarhple@svatictybf2
421), or. on a _solid suplport such as a mcrotlter

auxotgppiic markesy(seroSanabropk a1 aly d939, suara; Avsabe] egol..gupra)on
hi ps .
100921 & pyeifien grititinsAT DA i8R i3 o n A B} fhucton
of DNeAJithaE hasblben paciagé®imto @phagSpatcleCPA ldSZ\Qfmsmﬁﬁéﬁ and packagmg
(U S. Patent Nos. 403, 484, i}l
protogolggge m(g]pp ag?ﬁla‘i’ I(aegqlgm%thgcts arg §y3ll ablegogumercially

I}J&%Il, M3iso uﬁﬁ 89:1865 1869) or on phage (Scott
. Smt%q 1990 Sci’'ence  249:386 390; Devlin, 1990,

[0093$c i enc eOmgmmﬁbddwmo@Mel of imerest has b&modmadd)y rhiarhbinant

cad.. Sci 7 6378 d 1..J.

exprempn igRGy be puted Ty Sipefd khoBh 1t ekt ok Uil of an
QIbaAh M dREulS FH dtainple) Bﬁ cﬁ@hiaf WY eleelioh BRhtige, affinity,
I bodi es or fragmem s thereof that have been

parthmrbt by affigity fori therspesifisentigen aﬂ’tml’rbtendAt adgizing eolymn of
chrorp b SaFRY), Senyruenfit A terblal F R O by Sy Ohf Ry feohmique

for th!e ueifie&tion &ﬁﬁ&%ﬂns Thertaét! the Qﬁtﬂ%ﬂléﬁ ofl thé Bfeg&t iVention or fragments
fragnents thereof my be assayed for | munospecific

therepf may hg fitsed imheterolagehs palypeptide sequeners defsibed hergin prothgrwise
t hod k th t.
nowfl e SO Mo c0q (o analyze |
| irn épegﬁgﬁgﬁhﬂﬂ%ﬁ% P@x&f’&@mﬁ HiING' A HtSpTES
tit h h
e weotben oMEOBIHOR SRLACTIEN, AR atiEkidTon or
Ii nked i mundNIDBOMIESssay), "sandwi ch” i mmunoassays,
[0094(]?}*}1”0%\ﬁfieﬁgﬁxﬁgb%dﬁﬁ%¥a Onsfo‘f“éﬁrﬁ%ﬂﬁ% t R %nglﬁéy b9e!

usion pr ItTnreac
charagfegiaiyd in a egiptydf ways. dn pasivalss, ﬁlﬁdmgtlelgmhnd Fatafragments may be

assays, | rmunqr adi omret 1 fl yor esgcent
assayefhforriye Bisto IBIBINOSPEC ptjiqaw%f{%gaﬁgﬂg%o iBiFEesh ffuck an assay
may bEPerforitfel iR SS1aSh @&, HOWHIEE 199 Bio/Techniques 13:412 421), oron a
solid support such as a microtiter dish, or on beads (Lam, 1991, Nature 354:82 84), on chips

(Fodor, 1993, Nature 364:555 556), on bacteria (U.S. Patent No. 5,223,409), on spores
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well known in the art (see, e.g., Ausubel et al, eds,
1994, Current Protocols in Mlecular Biology, Vol. 1,
woaho/0dédsey & Sons, Inc., New York, which is PCT/US2004/000462
i ncorporated by reference herein in its entirety).
(U.S. Batamp NaisyS, 67r11ﬁ9&; aABAS4 parml ﬁemnﬂ)il)goh plasraidsy(CoHlepwl., 1992,

Proc. A Ao VS AR STROS 3680k rhoe (ShottFod Srbin, 4850 §c1ence

t N I S f h
USRI SSEbIA) 1 Oyl o, P k.

USA (8@(6898 16382t and Keliciyd 9IS ). Mol Binl. BﬂEBOI Gl@](eMlmfcthmreferences is

incorh g ieR e n AL ish e e E by EATR) Rihod ¥R ARPRSHE tacteds that have
been fdehified M mmuRRp&ificulR, buid)ﬂi da!{'ﬁn\ﬁ%@ﬁ dinforest 3¢ '%xﬁﬁﬁhereof

anti body of interest to the cell 1ysate, incub
can thieprbe assguediforitheir SP¢Qirﬁ;CI(Y@U§ affinity for 4n laougesn)ofantem@t C

ddi n n.A a tein Gse bea
toosic' co Fheipbinales Bttty B fopPuS RPN a-S0R N0t o
immiosp&tific i@} tb @n bhgdnTdsterett aﬂ&t&b@-ﬂ@hﬁti‘vﬁ& vﬁﬂﬂother antigens by
resuspendi ng the beads in SDS/ sanpl e buffer.
any nagihod Ewm in fhe aeindmpwagassays Whick pasbe vegd to analyze immunospecific

vindi UG RS R A) RoRaBh bl B im0 SR E P ARG betiive

anal ySI' s

assayedyktewi3Uilsthgtecheiqust e@tgmbb&tem blots, rfoipanaitatsys, BIISA (enzyme
can be nodified to increase the binding of the

linked ifpgasorbent agsatht FaEIEh dMEREIOEH3YS, tIHBIUBERIEGIPHAYRN assays,
prec1élglgg‘g3ctﬁbo,r k gi?{uhﬂg ptl'&zplﬁlg géleag r%&r?s‘gglglrnglhﬁﬁlfﬁﬁgﬁ AERYE
agghitimation ag3aps lcpmplttnennﬁmtnﬂmssdys, m&nuncﬂa@omeﬁnwskuyls forescent

al, eds, 1994 .Current Protocols i r}_ ‘
- ImmEogEsys, P A frmynazssis; Qpamadiita feyy, uch RiSks g goutine and
Bl lal
v s BT 0] P G 0
Blolmn‘&ﬂohl 1, yoluDWpley SeSons; bsa N avgYprlgNncph sammlqecgated by reference

ctro e S .0 the rotein sa
horaifi i & pRUFe Y FaoryBiery Wigiioas S 35 RRrstoed keiefly helou o gro mot
mtena&ig,jng, ?Q,lfﬁﬁﬁ{aﬁ[‘)n)V\EI ght of the anti gen), transferring
he protein.sanpl’e fromthe polyacrylamde gel to a
[009ﬂe mor anbnmunopragpitationgeeipeaels gereralbiampisedysiaga population of

cells f PSSR Sue RPA e (1 39400 TR K Vo0 PophoiabPS
deoxy&rite M. b B8, (B Bt NaCIBG0TWae6didth phd@blmdﬁ aﬁ(}ﬂ-l 7e1% Trasylol)

menbrane with primary antlbody (the antibo

suppleme@te@lswtfh tifotein phosphatased/ of profensedrhibitprs e gg Eﬂﬁlé% PMSF,
|
eroff KRy i WifeDt b a? RL2A o 6 FRTHGR Foubacing for

a perfyd dfainye @a;g | besly howds)oat 408C, addihg prowin Aamd/@@yﬁem G sepharose
ed to, an enzymatic supbstirate (e.

beadgg{] tjbg pgﬁj ivsatepincubating Jer fthouamkmqr@é e §Rf&ét%§’é95h@|g the beads in
lysis Eb)ﬁgf‘gﬁiﬁ% feﬁlgspg}éélﬁg m;ﬁgé& il n@é bRt )Theda'bﬂﬂg ﬁf Hee%.ntlbody

rané in was
of in&l;reilt ltiﬁhﬁﬂﬁifl}dl@edlﬂnfate @lpﬁﬁgtﬂat;amfv\gdeh gen h%ftﬂswﬁd bQﬂéa% -pivestern blot
ski in_t art wou e knowl edgeabl e as to the
analysis: {ona frskill inthe a@&wugbbmlsmw lpdgpabls as o the pagameiars that can be

mOd@eg%lin u?i&%er 3%(% gffgﬁ r egaﬁ Jf’ﬁg a\%eét er %LH%P%GE&I thE background

(e.g. jpreicheacihg tlxeez]l lgsate withuephlarsdse beads)., Fad&rﬂuéﬂﬁﬂqussmn regardmg
Current, Protocol g in Ml ecul.ar Biolog Vi

i PG SOOI SSonE > ROPHORL et ly 5 1994, L s Pegian

Mol&:ﬁfﬁP Bﬁ?@%ﬁ[‘f“‘a‘ J JoBn Wildyde Sons; 38| Rewtk weid. 161, a 96

el
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plate wwth the antigen, adding the antibody of
interest conjugated to a detectable conmpound such as
wenoensy3mt i ¢ substrate (e g., horseradi sh per exrad®ss@®4/000462

o093, 2SR AR BRALAS Bkt ke brclihd SEHRLLNG .
elec&dsxﬁloaésﬁs &fehe ﬂot‘enEhdrﬁﬁas in’wpcﬂyédrﬁgﬂmeogel l(ag esﬁstzoms-PAGE

not have to be conjégkgat ed to a detectabl'e conpound

dependingeathe molastish i etght pb e antigin) cansérung fhequoteinesample from the

o A SR G HALEH i B TR g

mentbeaid in Gldckingweldtioni (k g PBiSewittn 89O0BSA ok Rendttrhileyl WashNg the
be coated to. the In this case, a second antipody

membaw)e atashing fukfe gecR%%T@feer@%b bmkmyhbmem@w with primary

antﬂ{ol(qa l(@?gﬁﬂ%ﬁ%ﬁﬂ@féﬁg% ntlprbcﬁﬂl%tb%ﬁ% Q{mh{ g th éﬁé}nbtragle in
waslkng bJ]lclﬁ'eig blabking dise membi'?e “pﬁ\rmblgd@y hiitﬂ.’:jodg?iﬁrhhslﬁhl recognizes the
. modi fj to incre set al detected as wel| as
pﬂn'aﬁh@wb\?gwa& i Pritls %i@%wgpw ditp an gpgymatisisubstrate (e.g.,
[ ' Iy S
e S RS Y S (PP 2
dilutgd o blgykinybuffer] washihg tthepbn&nSmwashl buffe,r, d?sldwlete\fung thet

e T o BT e e S
that i l%lﬁ%&l'f@& t& Morease ﬂ‘l%tsgnﬁl dé%&té&’arﬁqgﬁ&gic% W@b&kg‘éhﬂ@ noise. For

assays. exanpl e of a conpetitive bindin
furthgr daquaﬂommm@as esicomblot protagolsireeiag uAasub@hetcai ‘eds, 1994

Cursg Vi 8o B3 MFEpIE Hlplosdntdl’ LrioRh WL & 4005 136 NEY Ypricat

10.8unl abel ed antigen, and the detection of the anti body
bound to the | abel ed 32 SUBSTI TUTE SHEET éRULE 26)
[0098b04/ 06 3BL3A PEOMPISEGUAYAD0E ABEgens Aedtiparthe WeH ofnO6 nvetllymlcrotlter

o U AL i AR5 RrbD Y5 A00 B B EBhonme
suchCafsfan reakﬁaattcasmbbtmtei ¢ 2! horseadith ﬁerokilaesdﬂ@taakabmc%ﬁaéﬁaﬁ&éj to the
a second anti body_ can 4

anal ysi s. etition wit
Wellé'rl m}bata@t fer ﬁi’ﬁ‘é‘gﬁ) oktime and detseting s prewpec ofi the afigen. In
ELIS;%Stslﬁlb gggb(gﬁtdﬂﬁt@regf dde3 6t BRk édr)] E&ﬁﬂ?zﬁé@& é"ﬁét@ct?tﬁe compound;

resent I nv
insteatier ssobnd mmbugya(\emm occaghiaésthe dntibnﬂymjhﬁke(eet) gonjugidedto a

s rebiio B SHROGR o e PR B i
the aﬁﬂ?&ﬂ 'tl‘I@ez{Hubo@ ﬁﬁ? ‘b@ cbAegtd t!ﬁe R %iﬁ s basel ??&oﬁ@ gotihody
erm ne bf ndi'ng on and rates of ant|

conjugatéd wmmwmmmmwb@adﬁe@ éoiloofing thearddition of the antigen of

e oA S SRR s S S o e

parafbR it RS b‘é‘lﬁ&ﬂlﬁmweﬁéqhéﬁﬁnﬁ%{e%&d s v&ﬂla&rg?ﬁgr%anatlons of

thereof on their surface (see Exanpl e section
ELISAﬁ kngwn in0h@art. Bert fulothelt Chscusslolﬁ reggriing ELISves seef e. g aAusubel et al,

e, 030 PR e BB Vol . 1R X, . ew

Yoﬂ{gqqu pr using techni ques known to those of skill in
he art. For exang cel | s expressing the receptor
[009?br an %he bigdingoftinity of ansantibady tsean mgmanéthewff fate dan

0 A PSR SRR AP SRS Bl A R O
exah@llé bf 4 Yorfipetitive bﬁi&m@ﬁ’ﬁﬁy ra ﬁm@ﬁﬁﬁﬁhodsbﬂf cﬁﬁﬁprls‘i’ngbtﬁé 'niliubahon

antigen of |ntl£rest s bi ndi ng can neasured

of lag%%mtegenﬁf &w Jéy)r onBtwigh the aptibedyrREiRipEest ipribe presence of increasing
amounts of unlabeled antigen, and the detection of the antibody bouind to the labeled
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assay. The antigen of interest or the antibody or

anti body fragnent can be |abeled with a detectable
woanpmsssizsuch as a radi oactive |abel (e.g., 32E1/U32654/000462

and 1251) or a fluorescent |abel (e.g., fluorescein

ansc LTS B SRR B RS o vt oot o n
antigen! ofGhtefeBPaHI RS bhﬂnﬁg'tﬁblrﬁep&h%tde%nﬁed%m M@dﬁw S&tchard

between an antigen of interest and its host ce
plot ana_lbf@[é)t Epmpalitien wsth iase¢ond anhbochmalnu algo eef detaxminddansiness or

o AR 5B RO RSB B by o

presemitdhventios ©r aiﬁ‘hfgﬁﬁnt thefeof sctiidated fol¥€labdléd &ﬁﬁbcﬁfnd'(é‘ BEPAT: 12T
can be cont acted wth an” antibody or Fab fragmefit and

in thetpresengs ofj ingreasing araoviis phawnlaheledseconbiantibodgnent t o

o100 81 B0t BRbAAARnE BBk Rle AP BeE ke e
bmdusgm aakyff eutedeftantibedioeor frigendntbichf forsh Hif gén Spinlt&est

port and the antigen of interest is |abeled with a

BIAC%rétl@atls Bralyeis ¥peRFERs nplyaingdhe Yiadipg and @sammtgmpﬁm antigen of
intro 1 s Y A Bt BB o i D e

the Exampesetion TAyer)ant i gen of interest may be partially or
urifie rtially or conpletel

roro1f AgBbgies or Bsemens et Gukgisbpe ieayedor fogabity ya inhibi the

b1ndui:QJ6ftdﬁ%tlgé}Po?] AR 88t RYst Qﬁlfb %ﬂ:’éf ﬁ’ﬁn% e%ﬁ s known fo those of
e ant a bi ndi ng

conpri sing t i gen and mai n
skill inl tresdrty. Foxl elxemp&, cells e;cpreasmgitlta rgeaptardr freartigeh iofijdtérestctan be

contaéfciw?tgtg gt%i? ﬂi’\;%é%qeg%oc}g":] qbtsgqgtieh il‘g: aaqg o aganentt tt1hereof '
i.e., tHBQCab R ent lalld tﬁ’egabl %?ﬁleﬁﬂﬁgo%%ﬁ ﬁw@@f t b1t an '

2004/ 063343 PCT/ US2004/ 000462 The anti bo
antlge@fof iinteresies bindingioan grresrsd bncdforexanple, fhive oytbmetry Qay ecintlllatlon

assay. ?bl W%; ﬁ??te}eg%%ttﬁeg%rﬁ%% g'o%@n {bé)%ﬂ\ﬁa&ﬂ%g Wgwﬂnl?e&ed with a

detecthbﬂ@%@n@ﬁuﬁcksddh aslanradivactvd labellie ga 2P 35l @sd P251Faka fluorescent
fragnents produced a%/%t he vect or system of the

label (erg,ciinaresseingsathioe heslgmynes phygoerytlatin, pamqqymsm; 0

o, SR )1 DBl o
betwean tn antigdnudiintgresbattd itstost ¢olll reCeptdro Altedbaively) thel ability of
Nort hern Rl ot analysis, and RT-PCR can be

antlbq%%d%ffésgﬁ@a@l}hgegﬁtgtngphlt axéﬁg,l&egéqf dpterepioers bindiag to its receptor
can b&ddikRadE c%il—&?ebdsg'«{ﬂg %Pé)?dxﬁ}{h? gi#% fﬁgﬁ% o%‘ h S%ré%%%lg be contacted

system o I nvent’i on are
with ani mtlbod}amd? eﬂifmgmemt und/ thefability béthée,ﬁtlb@dil érhtibpdtfragment to

inhibi3epeh of teresiiterh bund iie stcesl Teopiigdan b determined.
Prefeﬁﬂ?egl@gﬂﬁbmﬂedb Bmt &l fr@l&db?l‘i‘ze‘afonad s%ﬁﬁ% V}Eeﬁo‘ft and the antigen

or “conposi t1on of esent tion 1s
of intéresd ns:hbddd wﬂhca dafectabie wmpmmde IAltemdtlva]yet}msmagm offinterest is

immoliisSdoRa SR Fipnot Btk HDBCEah T S nibeled Moba

detect%le COmpeRd. | Pk Bitigeh BLIRLES Aty U {11y cog#}?etﬂg Purified (e.g.,

fect "of such an antlbody or “conposi tion
partlaby esemppleictyfer ofnth@mnﬂwepndeesb espat efampﬁllelysatxe oBurtirer.cah

sy 204 £S5 oL B P b 35075 6
domai&O MIRhdtivey, h ahtiRniaR b8 'Biothméﬁé@ffﬁsﬁ{g teb}ﬁﬁ?lﬁes %ﬂl 1&1%% to those
ef fect upon specitic cel 8 Preferab

of skill in thggati (6 &lotﬂ%atrond@tn&w@ %l&e@oqgﬁrﬂh@)vect or
system of the invention are also tested in in vitro
assays and ani mal 33
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nodel systens prior to adm nistration to humans.

Further, in accordance with this enbodi nent, the
woOResHes34Brom t he sacrificed rats can be exam Rem/USEN04/000462

hi st ol ogi cal changes. 0104] In accordance with the

[0303} dive idtibodigsi od igtarest or fagsnents theteafiean alssheassayedderxitheir ability to

T T N ——

in e ara (T HerapgbatiéssorFabdupattnbyprobeced d5tths veyaisystenl oftth@invention
invention. In vitro_and animal nodel studies usjng o

can plgo he pssayrs 1ok thepr q?»gl&gﬁgﬁﬂgblf picdovgregtaie the expression of an antigenic

ol . fick .f Or . .
poALARRE L LIRS 50 P TR o ottt
Westérhblot andlysisiNbrtiein blot metysis, and RIT-POR\cah bags&tosneasure protein
[0105] Anti bodies or conpositions of the present
CXPIRYEti on for use in therapy can be tested for their
el Lyved O SUL bablee. ani iocl .
040 T 3 o Ry V05 851 i v
preferablyttsstedmrvifre, and\thent imstivafpr dlie desiredthetapeytioor prophylactic
canposi tion's toxiCi any anj mal nodel systen] kno
actiyih H’é‘°‘;\tPt“Sﬁ4_§§/h‘H’8‘_"‘1§s§é’.r XeRIG; e EREY WHCE CEAPT HpIdP
defRFRMR RN Er Vil RisttahoR OF b QPediRY altfhod§ %PB&I&{)@&% Mihe Present
detecting the ability of " antibodies or Fab fragments :
invyentiowisdudibsted includeinoriire well cwulhuot assays inrwleioh A subject tissue sample is

grcgvﬁgir}bi tgi{‘egl;tg te%%@g@{o&%ﬁ@%@?s%ﬁaﬁ%&éte% %%{%ﬁggéy or composition of
theAsresht Biveatio, bik tHRQfRBE 4fA0h arl B&iHod9dt BBMpodifion of the present

. considered therapeutic if there is, for exanple, |
inventiph upen the tiswe sempleds ohgareeds Vipyaraes speeifig enbodiseents, iimvitro

' rbidity. 34.. 1) .. SH RULE, . .
w8 e BB R P o ekt venin
hagigl dédiied teffaét upon Specific &1t iyped yPreferdbdyinbs initibddies for Fab fragments

interest. Further, the treatnent i.s considered

prodyged Py theiviector systan ef the inyentian agealeo teped Ml vifra pesays and animal

o ictrali .
mddEPRRIEAR fhfde (O siBoR A hithalsl @R, B adibiftafibe Bt this
embypdinesmt,dhe titdoes fromeh¢ sawrifickd cits carhersxamireadf forchisiojodicab dhanges.
0.Qne or nore. antigens, [0107], Anti hodi es or . .
lO‘M@B agqordsmge mtﬁitﬁ? gws%tw& 5 ms& tﬁ&ét"@@‘%‘}@%’i subjscismged pot be
. : P . _ . o
pebfbutfed iorded o détbrdiiale the pripyEEL iy 6P BEGDRIE L Rfacy of antibodies
or Fab fragments produteddhy the-vector sys8sm bf the inveintiaf)., I titrd 2nd mnimal model
I.L-15. chniques kpown to . those of skill.in he art
stz Wine [GCAPGES gt BRSRERS tedgioag be Sxtbmpolatdifg Hypnans ind are

suffibtenk FirRRmohiatiy AR phyR&id A thhpcRtiP LB RE afdf antibodies or
cytoki nes can be neasured by analyzing the Ievel of
anm%/oasi

yofagmentski nes by, for exanple, RT-PCR and Northern

Ol A b scu s B e L Pt vt B oHY e ested
for¥B&it @gxicityl il lsuidhAé Mfihfl Avdefdykieths, Bh@ingHuehel lirﬁged to rats, mice,

enbodi ment, an anti body or Fab fragment” produced by )
cowpanoukeys rand yahbits For inhdvo festiegiof arantibod et eminasition? stoxicity

N t.0 1. nduce the. ressiqn of ;,ON-"y. [0108]

anA??%aléoggl Sé’Fte St ?’ﬁgﬁggﬁaﬁ’ﬁtu@? st can be tested
[0108] BffiéRydn &eﬁtﬁlg\/dr}&g:\feﬂfin% RRbIinfeeBon iay bk AeMBAHtAEDbY detecting

the biological activity of inmmune cells, preferably
therabikity of| eseir|Fgb fragmgnts prodused by tiR: vestor system @f the invention to
. . Ki |l er bj l.1 f [
B ML Sub o BRIt o B0 GO bl cymptoms
assoniaeydegith the antige. dlle: tiddembitdb ogisideredathbrapéutiy ibthere is, for example,

e' _cells can be assessed b detectgng t.he

Jnéﬁé?agg% PEARGIT TRRKE; SYMRtoms, of 8 derfgsedh magtalipy qudformeshidiy
34
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i mune cells, detecting the activation of signaling
nol ecul es, detecting the effector function ofimmune
woebd4a633a8 det ecting the differentiation of i mramas2004/000462
cells. Techniques known to those of skill in the art
followirgradpenisgratibrf of amatibody oncanipesisioacifimictesie F urﬂaer the treatment is

ul ar rolifer ion can be as
considgsg Thertinutit 7 bt af e bilbe Smate ropaReupSVinglp
adminfsRHéiPof dNR!dr G8tte QI RBE ?'F a6 FAghRnATENREd bl Me vector system of
exanpl e, by immunoassays_including, = but are not ,

the invention whichdmmuswseaci fidally bindcto mm oc oopeantigens assay

10107 X B REPR ot fne Bt g Pa Fivn fpripe
abilityltd MdRde tHeBXPIRSION BE BtoRIRESch a5 FRNBMIEN G, TMNU)PAISHYS, TL-4,

I NMuNo I‘eCI | tatl on assays, precipli tin reactl ons, gel

IL-5, 18+6.fhsh, b Bi-d01Lr Badndi BnkS. Torbniaves knoye trthose of skill in
the art%ﬁﬁ §¥ ﬁs«edlatgn;%%\%?%gﬁ% %&gl?ﬁ%ﬁ'é&s%org gﬁ%glgﬁgsté CI];orr];éﬁ&ngf% the level

of exptdmum @ﬂ&ﬁames meaneasu&dlbmamﬁ@ahs 1ewBlb fRBCE of cytokmes by,
The_ actjvation of signaling nplecules can

for exggglg;))é’ﬁ-PCR apd gggh?;pé)lot Walp(ﬁlﬁ,e@g byanaheingthe level of cytokmes
by, for A:rﬁ“ﬂ pid Bﬁﬁiuﬁbb&c@pﬁhéén ﬁﬁ%@%& b1toI Qr?aq);?s]is' and ELISA. Ina

I @S or' comnposi tions o interest can a
preferfed Sivibddinagnt dmﬂmtlbaﬂwy bi Fab fragmenit ptiduced/by tile vreelpt bystdrh ofithe
n in vitro, ex vivo and in vivaQq

or reduce vjr
inventionds {ested A I“b%a lté'st%? “széh‘r’ pEseien et I5NsWuced by t he
[01 Oslzfﬁgflfr?&dlés\/&tc%ﬁly%t&g?of1ﬂ¥e?6ﬁ bé%fb&@é‘teéb?%t:%%nﬁ?ﬁ VRY thPtheir

abi |1 ecrease the time course o
abilityito ineogtul aber thedoie 1o icali astividy ofiambneacpits prefepablyl hmaain bymune cells

(e 5513 Beretlooie Wetphf Kifioteelile abe plliy 0 aithods of B35 Bogment
produc%\iﬁb? thslé?f g%_cg? i'h 6 kkeres? b mYR12L W B0 1 activity of immune

eriod of humans sufferin rom
cells cambe essesned by datecwe& expression ef ztrmang: datecﬂl pﬂd?fﬁl‘aapn of

imanugg? b, delle GooscTRion ot el BNl e Elipe T birest
functiéd OfinEREhdElENE dearting ﬂ@mﬁf@emfuohhﬂ“ immi@Bcelty) TethnigRes
tested for their abil Ity reduce the hospitalization

- knowrpterthese ofskillinghe ad gy bwseg for measurng hese ﬁctwtl%& E%a&ample

cellulagg)g,}/ghfgﬁ'hg & easgssg%efd lﬁ%ﬁ-& H1 | qulélgt"ﬁéomt‘ntl&?{% gﬁﬁﬁm blue

cell conlisl. | Aritipeh bepi@ksion ean tcaskiyed, fopetmaply,Asy 1hhﬁuﬁoamys fiieluding,
of the antibodies or conpositions of interest in

but argnetdimitedtopcquanstitive anfk neeroRFtKY e asIANEY Hemausing dshnigues such
e e e

immusesoesnt sgay)n thanderichl” 1mnmheasssysprrmnﬁimecapnmmura§§ays,aprecipitin
we S | arge ibraries o roens or otner
[ I lib f t th
reactiQisngdl lwrgclpltmnr&@%twalﬁémwom Bisian assays; agglyfingtipp gssays,
I § I
compl?ﬁlfgtffg%at&ﬁm[\’%ﬁ% 1@1@5%)1‘%&5%1% @ éaéfk' fﬁfog@sgéﬂtgﬁﬁn@?asgﬁ%ﬁ protein
A mumntaahsagdyameu&CS&nalymsd Tae Iaetwadom of sigealmgrheleenlesodan be assayed,

TN A O N R

[01 09?%91)&1 B of Iof?rgﬁias}t’iong BFHl'téiést Qhrfaldd'Be bestedol ﬂ)@i?Iaﬁiﬂty”% inhibit

human or nmurine cDNA [ibraries
viral replidatiom bhoieduce msaldez)d inTheitionex givocud ng viveasisis. Antibadies or

Fab ﬁg@%ﬁ”?xggﬁ augﬁt n?/lggtgg ) : ﬁegng éﬂgtgpgp c?qaeﬁgov | t;steg for t¥1elr
abilityGONEARBask thE tiRfeubarss ofiaPinfectivn. uafibstlicd 6 RbSrighRBR b&ked by

In E
the vector system of the invention can also be tested for their ability to increase the survival
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coli and the E. coli is infected wth hel per phage.
Phage used in these nethods are typically filanmentous
wphag®es3asl udi ng fd and ML3 and the VH and VL ®#0WAISRE4/000462

peno@ro?hﬁﬁnéﬁg _J,uYfenB %ﬁphﬂéc@l{oh%&/ at 136D 500, fRbfehBly ﬁth@aspg@ﬁeat least

gene or gefe e expressing an an I ge
60%,tat MShZﬁ%,mirinaat 85%; at beasti®s % cora least 993en Fofthen anmlsxlnesafr Fab

fragraghls DIOGRGeA oI E LFeder SINEPS e VAR bodeme BF thek sbitty
redud?:&ﬁé Hés?ﬁaﬁihu%n petibd oﬁhﬁhﬁﬁﬁ%uﬁ%nn@ﬁ@ﬁ‘l mﬁ‘éﬁmﬁ’hg at Eﬁst 60%,
i splay nethods that can be used e the

prefemhﬂy adaise g S%f aft lh@t 8pYae siddnast DA%e at atdeast ALYeu diechutigues known to

thos di sﬁ.gglgetﬂi A Br Eﬁgﬁalge the %un%%g)é gf thi I ! UF ﬁ;ﬁgﬁﬁso?r compositions

ofmtlgﬁ;shgmvam 177 186 Ket t | eborough et al. 1994, Eur.
| munol . 24: 952-958; Persic et al., 1997 Gene

187:5- 18y 2BUGEODS UF SCABBRING'UYMNG $H1AGE Imenakooy
57:191- 280 PCT application . PCT/GB91/ 1 134; PCT

[0119Jus Withbe appari to e @Eﬂrdmatygslnm the antothgre, argyumerous other

R LTI R M MU T G

proteﬁnsﬁﬁ%tlfe? Gom 511&@353 go Pha %ﬁaﬁﬁlﬂran 8s) 38 Wehfifs molecules which bind
427,908, 750, 7 047, 5 71 698, 5,427, 908,

to alsirmar@smgelsofza@r@s 5. 658 727, 5,733,743 and

[011 ﬁ E’l é’?‘é"%‘g grspﬁ9 ?I%Stﬁfedﬁ%‘éﬁoﬂﬁ fubtib%% %%(n%ﬁrsdare ngﬁﬁg«%l M the surface -

of ptﬁgé partiylek whichrdagry the polgiﬁmédtmdequen&wnbo@mg trﬁm t lm particular,
1990, Science 249: 386 90;. Devlin e al 199
DNAGausicss encodingoVt 208 Viedemains ave amaphifjed ﬁfom gwmas cDNj libraries

(- HmosiBarEGTIS it T ity ne T8 dhgtdiy he v

and Vhwomains aketebombingd top2itics W,lthPﬁﬂ)ﬁCEV linker, byl and=elored intoa
128; 59 65; an bl 94/ 18318 dat ed

phaggifkqctorde. gwéﬂ“ﬁﬁé b b?@ﬁ% ey RE e oporetod in £

coli &l tRE Engﬁ?rs 1%51%& vﬁﬁﬁ&@pe‘i h Fe L8R 1A Mdsb afbYhdae gi‘entgpxcally

regions fromt amge can be |so ated and used t
ﬁlangatws @h%amduémgrfd M18sandithe VibandgV L idomains are usually

recompxgéﬂti“ fu%g%wgélg%g%&@ggg g%% mp%dg&gg %35%%% expre%smg an antigen
binding dor i GhatBHBP0 aaarhnﬁgbﬁ 6 inteR&L 6F inf@bdt Ban Bé H1bct6Eby identified
yéast, and bacteria, e.g9., as described bel ow.

withTntgan, g uge susmg lalma;aﬁrm‘tlgam ot q,ntm@ bgmd Mw@ptumbto aga0did surface or

el Bl GFAEF A 5 RS i W Do

presditl Blviefifidd ﬁaaluu@ thdé@d%zio%&i%@mnm{xdn étazx £9952 . Imm@2, Methods
Bi oTechni ques 12(6):864-869; Sawali et al 1995, AJRI

182:41+50,6A8us etid 1893, e immunel) Methpdg 84:427-dR6:Kettleborough et al.,

199 8 SORHmARI%H 98 95 TRAEPEAS 190 BIRAEY Bhop o . 109,
Advaﬂ&eél; B ?ﬁg%magwﬁzelﬁ%m mcneaﬁahnc?fdngmmcmme 134; PCT
nucl eot |

publicptipik Nag WEORMR: WQ)PUﬂ@HZ We %@pr‘k‘?ficb??/ §3q18, ¥4 93/1
123(%?\/9‘9%?1@3?5’, Wd/ﬁdqdlh \'WG§761\§84 %e§aﬂe{i't 1%{}{‘5 698,426,
ONes. ’lrzimg c

ohl ng tec

5 223)&0&16 403,484, 5/380417,,5 421139689&7601053)‘5 821,047, 8¢HiTd|G98, 5,427,908,
ned i nto_vectors _ex reSS| a VH const.ant

5 51§ g@7 owso@z?é 5,65 d 2 fu i385 SO0 seh qtaghiels ingpporated
hereﬁm'%??f‘g?enc%@iphbéﬁtﬁ@t VL domai ns can be cl oned |nto

tors expressing Ya VL constant regi on, human
[01 lkhﬁpanphes bplinge dmpmydﬂﬂmn@gr@d@cnwcbﬁleﬁcaﬁlayql Stitith, 1990, Science

249: ¥§6C 586 SDev?in ok rl%@ﬁ' §gence ZM hox- 406; Christian et al., 1992, J. Mol. Biol.
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VL domains conprise an EF-la pronoter, a secretion

signal, a cloning site for the variable domain,
woansfm@psd4zdomai ns, and a, selection marker suclrC&AS2004/000462

neonycin. The VH and VL _ _donmains ma\{éal so claoned into

227 kel 1o beisirae 4% d TGO Metic 45240918 brasetial s E99% igne 128:59
65; sl BCTIERLEAAE FOVAIEHRLNACARES: Fobh ot chain

Conversion vectors ar into cell
[0113]i Asdescribedinathebowtrefetances, afterpizice GéleafdnL tHelanﬁBOd}haidmg

regiops B egﬁgﬁ%%%:l% a F—f&é%? i a4 generaty Wlﬁfe anibodies, inejuding
homHEshfien o <Y Bl Apst e ANl G Bttt B Edrose ey

des1recbh¢st,ngcladmgoi1mnmahmoeﬂs,rlgsamovcﬂls, plant ceﬂie,dyeast axtd*iﬁacﬂth e.g.,as

desmg:)adsl{qixm i Ogmi}enmct s &”%X?raﬁu%ﬁﬁf Prfé)g{xﬁq% E@ z,at Id(ﬁal?’SZ fragments

can aﬁé&fﬂeaé?ﬁﬁ%yé‘d BAPAEhbEndhih fthe i SREH: théscldiflosed in CT

I nvention; nucleotide sequences encodi ng known
'pubhhatmryNorWIO B2 Ml Brax g mé e 3992 33idSkechniquesd] %(6): 86119869 Sawai

et al o &, ATRESE R 0 ot B gL T, S0 D) 03 (i references.

incor?&ﬁaté&’&}h%?érél%1ﬁﬁ%€h‘iﬁﬁeue§}9quence variants may then be
creeneéd in bacteria and/or human cells for changes

[0114]nTe penexate avliods andibodies,iMGR pamers 1p@1.u4mg VA1 or VL nucleotide

I d b
seanditad AEFRLLSier B DRFER L BRbuCIP brilBe Ao PoR S oap be
used k& 11 & Ve af VL s&!i\ﬁ:nﬁé&lh%el"v gonés QUL eloning techmqtl)les
ant i i es i munospecific for_a desired anti_an can

hmmb&oathwf skillyin the a6 the B€R4 Fopdified Wi demaiys casbpelppgdingo vectors:
exprfiEh YR dofa o 200 083RAR SR USR0RAAOAMG andthe PCR

pbasé suc ¢ am no aci
ampl$fsLeN o mabis c‘dh BAXloNedl inté weotbrs expressingh Vdeccmstmemgﬁm eg.,

encodi ng thls ant i body can ? lﬂctﬁrm ned us net hod%H
humgekappR 96 {ginbg Gpnpiaat TSSIPHS Preterablythe ¥estors felo %351986% or
VL doﬁiaﬁﬂkc&%g)rﬁg% 'E‘Fui rof{%&0a g{ck‘&ﬁ)nasﬁ@g?%tmﬁggté dﬂr the vanable :

y to gener te a hucleic acid’that
domainj ¢dmzsti;at dﬁnmhs ang a/s¢lacttdremtiikdesuchs ndomyeith&he Vit bmbly L

nbl ed from chem cal | nt hesi zed
dompg BN PSR aLto P8 VEEIOr St R RSP biegiapns. The

heav? Ichamje%%rsﬁh QLR6RRNA Hight &Zm?é&)versm Yediordre thdnyoo-transfected

nvol ves the synthesi s of overlapping
into cdll lmasuo igensratd stableomttmnsientgcefdines ﬂmtemeas Huall-dengtieangibodies,

g, l?él@&%’rgagﬁ ﬁmhﬁmgﬁlﬁvb%ﬁiithﬁ%ﬁf@ﬂw H%ZEIE% of the
2 pol ynidrbonEioR ﬁ%@%ﬁ@@%ﬁ%@@%@wws

[0115] RIAH#FOLIoGts a%béidéébﬁ%@ap?ﬁchﬁ&ﬂs%ﬁt%bﬁxfgean& &aﬁc&heﬁg novel

cont al ni ng a nucl ei ¢ aci d ‘encodi ng a partl cul ar
antibediesothd gualexpressian sedteirhay beused: fheoptsnigatinneofixixisting antibodies

tor s e Bt e PEL e B SR of AEBRDE ybRorice
sequetmeebﬁé%ﬁ ﬁmvﬁa IgMéa bﬁhgﬁ’cléhﬁﬁl deQudhces @By 88tioRedih the dual

[i brar a, brary generated from or
exprcasrdne\rectoa csysj¢mpm191f sabﬁblei tq'a dllfym.oal, sam&;etncm lgenati¢ utaggnesis to

e or._ce ressin nti bod
alter APl RAS el B, SRafRh PR b Bron B skal ot in P hrif Sncor
humbéS1S6F éh&geﬁ%haﬁeﬂahsﬁdswﬁmemu& ng synthetic
prinmers hybridizable to the 3 and 5" ends of the

[01 lébémim;l tidp gneaiding angpntibpdyman belob@étedcansbe aaclpetisise
sequglpc%cdeftérﬁm];é?ir, b¥ foy Bfrol GUbRh i Bl Sl Rotifle sequence of

antibodies immunospecific for a desired antioen can be obtained; e.g., from the literature or
37
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identify, e.g., a cDNA clone froma cDNA library that
encodes the anti body. Anplified nucleic acids
woeneymsad by PCR may then be cloned into replipcahiseoo4/000462
cloning vectors using any nethod well known in me
a database spcl1 i8Gediang. Sincerbe hmitol apal saaqme ef ¥ITAKEN ™ is known,

body is det e nucl e uenc f
mulfelide3aveps s SRBBS Britad <ol he ehf el ARG 2%hadt wetl known
in thkRgMe.| ﬂudlélﬁlda cbddmeknbWa to BRGYIR tcum affindated LRt helembled in

sequences e.g., .reconbi nant technlques site

sucho Wey: teegeneraie aBesieis peid thatrncades the andibody.oPuchapqlyeucleotide

encctflie AT Qe S5 PR PRI Pz otitilplponides

(e.g.D8 dexeribial iaKutieReeAdIQN994, B’i@Téclﬁiﬁque@ g713a2}) &hich\¥risfiy] involves .
Ausubel et al eds. 1998 Current Protocaols in

the systhssig 0§ pverapping gyigonusieetidies eqntanimgportions of fhg sequerice encoding
the a ?ﬁ)gd GRE fP:rgt%Ié@ g g%lgr c?;tﬁ%s%?):il‘go%ﬂl@dt@e’s Ml tﬂﬁénr dﬁr?qlieﬁrcgtri]?n of the

t1es aving a
llgatadbngomrciled;txﬂeu:meli’(m for exanple to create am no aC| d

101131 cenaivelse ABORTHRIFRICE SHECHRE b ARy PRy Rebgeperaded from mucleic
acid A5 b sRRant & % i3 Q%‘PB cbntal rﬁf‘%e PORScIiR B e&x@bﬁlhgﬁ gartlcular

reconbi nant t echni ques. ramewor k regi
antﬂiimiy inabiavailhble, dmtthersmtgeme of thesatibody moleoeleds known, a nuclelc

B A

suitsz‘?é &hrééﬁ% n&h a?iﬁb&WWNAfﬁlﬁ ORI WB1ary generated from, or
erab he polynucl eot i generated by the

nuclcmmda @refmabkyfpobhe+3€\TAswe§31ﬁdm @mssue( ®UeHs m)ressmg the

i R SO R go oo S B SR how

amphRchficiihsidg syAttelie primely 19fteidadable todke 3 £@S A6k SURE Sequence or
one or nore am no acid substitutions may be nade

by olening wsingan plignmuelsptide prrgbe srecifimier ﬂwrml ggne gqgaence to

T T —
nuclkityadids geaedtdd®yFORe mayithen cdldnedsivttsteplictbleotloniag vectors using

del etions of one or nore variable region cysteine
any methog well kaown #ithagitng in an intrachain disul fide

B i i s

of thidwntibolly magibe ataniierlaedusing nreftrels etlltknotingn pheeaefur the

o SO ESRIP B e SRR BIAN NA S dite directed
tgg@rieﬁgdp@ﬁ Aicsh fmxﬁﬁ pl@ﬁﬂd’;g técﬁnlqg‘éé:@ésg@gﬁn"ﬂa%ﬂ;&&@et al.,

sent | nvent| oh are in Ta
1990 diokpealat Chondiy, iAbbatioeatorfdam@d 2dE8d.OpoidSpring Harbor Laboratory,

oS g R 5] e b T BNl

3 e I
erggg?@ﬁa% Wiley B3 netl%??ﬁélg%ﬁ%tg?g&?ﬁl}ﬁ%d%y%r&% h&%ﬁh in their

rava mor ahti gen
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 may be
naturally occurring or consensus framework regions, and preferably human framework
regions (see, e.g., Chothia et al., 1998, J. Mol. Biol. 278: 457-479 for a listing of human

framework regions). Preferably, the polynucleotide generated by the combination of the
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Anti soma Theragyn ovarian cancer PEM anti gen
(pent unomabytrri um 90) Therex breast cancer PEM
wenbigress43Boehri nger bl vatuzumab head & neck ca0TAIS2004/000462

CD44 I ngel hei m Cent ocor/J& Panorex Col orectal cancer
frabfewdik rdeiBROINACIBRGEndbided A tibBaY e sﬁ&&ﬁ(ﬁll?'"bnﬂi% to a particular
I11b/1lla ReoPro Ischemc strokeg I b/ 11 Cori xa

anggsib cRrefoxply aeziiscusRd swg, oneivrangysiaming soidrubstiteions mady be made

T I AR —

ofGEd imtibuﬂg tcs:ﬁ@ﬁﬁfgethAd&rmmuﬁ ehcHipletREs iay Betuesd Btrhske amino acid
breast cancer "HER-2 Herceptin early stage breast

subgiifuidensiqr deletions ef pngipr meare pariabie remtanceysteine residugsanseticipating in an

Q&égdlh%&@{it&@é@@ﬁﬁﬁgﬁ HJ%)Fetc gﬁﬁg%&%ﬁl%cham

di&nfiae baida) Othdtedterationd @shepolgnidiédtideAdderfoatpassed by the present
- age rel at ed macul ar%ggeneratl on CD18 39 SUBSTI TUTE
a{l O 12 Q863343 PCT/ US2004/ 000462

ma er g}?igﬁgﬁ?#&lat@ éﬁ?ﬁl tis %QEY EY@B‘%‘“ 1e§ %E?CP t%l(?’nbe use§ in

actordhice with tHeeesgntineerdionfand faund Ilmfrabledllmhwed or CD20
90) refractory, CD20-positive, B-cell NHL and

=0

l]'l

Ri t uxi mabTableriRC Thevapebilt Antibodits TRit CanBOOptimized
i nnotecan refr %éc%wmg% @E@Meﬁkod&ﬂff%@ﬁi%nﬁ receptor
Cetuximab + cisplatin w y di agnosed or recurrent

rad| atl on & neck cancer Cet uxi b +

ead EGF rec or
(S’g',?&?!{ abi Wé“'ﬁ@ém y di agnosed rPéste55§t ati c EGE recept or2r&et

Adgerdx eat | ARMGEGF noma " Cet uxi ndlencer ci spl atin + 5FU  EGF receptor
DGR Fent gprdet astati c head (§ufalFanbpcept or tumor antigen
CA125
BravaRex metastatic cancers fumor antigen
' MUC1
Antisoma Theragyn ovarian cancer PEM antigen
(pemtumomabytrrium-90)
Therex breast cancer PEM antigen
Bochringer blvatuzumab head & neck cancer CD44
Ingelheim
Centocor/J&  Panorex Colorectal cancer 17-1A
J
ReoPro PTCA gp IIIb/Illa
ReoPro Acute Ml gp NIb/IIla
ReoPro Ischemic stroke gp IIb/1ITa
Corixa Bexocar NHL CD20
CRC MAD, idiotypic 105AD7 colorectal cancer vaccine gp72
Technology
Crucell Anti-EpCAM cancer Ep-CAM
Cytoclonal MADb, lung cancer non-small cell lung cancer NA
Genentech Herceptin metastatic breast cancer HER-2
Herceptin early stage breast cancer HER-2
Rituxan Relapsed/refractory low-grade or ~ CD20
follicular NHL
Rituxan intermediate & high-grade NHL CD20
MAb-VEGF NSCLC, metastatic VEGF
MAb-VEGF Colorectal cancer, metastatic VEGF
AMD Fab age-related macular degeneration  CD18
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or Taxol neck cancer Cetuximab + carboplatin + newy
di agnosed non-small cell EGF receptor paclitaxel |ung
woaneiosssy® Cet uxi mab + cisplatin head & neck caQTAIS2004/000462
(extensive EGF receptor incurable |ocal-regional
i sease & di stant netasteses) .Cetuxi mab + radiation

(?"Sﬂ’éﬂy adVAEd head & neck B8¢r ecept or carci nohieet

BEC2 + Back-2¢ @¥ g@alghet t € snmalallergic hdthnlauadhinitar Ci nonalgE

x%g,&" cs Cuesd RinQRiGLd Okiale CO3ow BElcdr fonRaG JelabSd or  CD20

Imette ngi«,?anorra m m cs QuenbiiceANODIRLER, 1
| MC-1C11 col orectal cancer WNHL dndR&iixi deBBLept or
nmet ast eses | monoGen nuC242- DML Col orectal , gastric,

ancr ' cancer,_c | n i LynphoCi
RSBtk ol 50 O ot SMRNGR cal RO £6r recpto
Non- Hodgki Getuximaliisispletinép22  @FEly Ciageosqdor eeaurgntihgads o BB receptor
tunors CEA2digOA. G de Y- 90 net®a®¥hf4¢sol i d tunors CEA
CEA- Scan (J@uxffamiHgaichidtt Col aeelytdaknosaintektatic EGF receptor
(radi oi mgi ng) CEA arci t unomaieyeativascionn
(Tc-99m | cer ' ,%@g-
arcit urmrrgf}%:g%,k? chga&n(%?%lﬁm,ed u{rlgg%:da%c%gr EGE receptor
(radi oi magi,n ar ci tunomab) CEA- Scan |
(o~ oom | SR PR ot | JEMY JRBEPRAMY otk BOF rsepo
ar ci t unomaf "#¥agi ng) LeukoScalt FrecBom | abel ed soft
ti ssue i nf@Gewdingb Hcispletinoi magi hgjd SRtk cangrir €extonsing) EGF receptor
LynphoScan (Tc-99m

| abel ed) AFP-Scan (Tc-99m | a

cancer s AFRCetuxrhdbcH radistiegi NQ)

| ymphomadnqurehlg lesplegitnplgiseaspi o
U’é;ﬁg riegini e

tpensiesrsy 7 gem cel |
lbdally @oeicedidaatidck HN ( EGF receptor

yttrium head & neck cancer MN#&cin8®) 40
BEC?2 + Bacillus Calmette small cell lung carcinoma mimics
Guerin ganglioside GD3
BEC2 + Bacillus Calmette melanoma mimics
Guerin ganglioside GD3
IMC-1C11 colorectal cancer with liver VEGF-receptor
metasteses
ImmonoGen nuC242-DM1 Colorectal, gastric, and pancreatic = nuC242
cancer
ImmunoMedi LymphoCide Non-Hodgkins lymphoma CD22
cs
LymphoCide Y-90 Non-Hodgkins lymphoma CD22
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-]abeled Breast cancer (radioimaging) CEA
arcitumomab)
CEA-Scan (Tc-99m-labeled lung cancer (radioimaging) CEA
arcitumomab)
CEA-Scan (Tc-99m-labeled intraoperative tumors (radio CEA
arcitumomab) imaging)
LeukoScan (Tc¢-99m-labeled soft tissue infection (radioimaging) CEA
sulesomab)
LymphoScan (Tc-99m- Iymphomas (radioimaging) CD22
labeled)
AFP-Scan (Tc-99m-labeled) liver 7 gem-cell cancers AFP
(radioimaging)
Intracel HumaRAD-HN (+ yitrium- head & neck cancer NA
90)
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PCT/ US2004/ 000462 Conpany Product D sease Tar get
wbolowBiessd3 col orectal imagi ng NA Medar ex NDX- 2O1/US2004/000462

(CTLA-4) Prostate and other cancers CTLA-4 NDX-210

(her-2 Prostate cancer HER-2 overexpression)

VMDX- 210/ MAK Cancer HER-2 Medl nmune Vitaxin Cancer

v{i Mer gk A MAb 425 Var] ous cancers EG- rece
? - %-y Vi f,lmdjf,gacanc(ars Ep- CAM*® | 1 enni um Cam)athIclta

(al ent uzunEypaSPEEBNi ¢ | ynphocydldrestal imakingri a CD52  NABRX

Medfest r ephvdX- mquoﬁmgl otin- plRRatind b tanck:y "Phoma cTLA4
CD20 yttrMJ |C|n(a%%umn+rretastat|c

cancer NA eregri ne OYSTSHSE + i odi ne- 131)1ER2

Non- Hodgki ns ma HLA- DR 10 beta Cotara (+
i odi ne- 131)\’113!}?1 l@é\é@f abl e mal i §maert gl i onm HER-2
Mildmamieci at@sh proteins Phargagéa C215 (+ ovBs

a coceal, pancreati c canger NA Corporation
@i‘ff‘g‘:}%(%a Xi %{A%l\‘}ﬁg | ung/ ki dneye FEMEBPPung & ki dney ECF receptor
cancer NA I:3Bebl omab t af enat oXarfo@Petficess col on & Ep-CAM

PARGhGAT | C

Pr ot ein Nu | i gnanc
gBﬂ '@gﬁ% "Sﬁ\/&??f‘“lmb’mﬁﬁm
T| t an CEAV coﬂ ect al

cancer,

RAET MLO5

net astatic

cancer Tri NBLHEDast atic breast cancer

col

cﬁ.ﬁﬁa@gslmm&unﬁﬁ yaphy! %&m&hd&g%@re&&m@ n) cbs2

Anidicir{abreri®t smal |

Desi gn Labs
dekipslyppbomat i gen D20
advanced CEA Tri Gem

c@bthst@@ngangl i osi de’
MUC-1 Trilex

Nfng

%&ﬂ}ﬁ@d+ iciaBqer), adVH&CHﬁhgﬁEAyr-ﬁﬁﬂoﬁEm HLA-DR 10 beta
met astatic {23 mal | cell side |
cancer Tri @n@?mg&e' 12 br eas %Sglcncer ﬁE%“P T ven associated

NovoMAb- & r adi ol abel ed Non- Hodgki ns | ynphoma NA

Bhaymaeip C215 (+ staphylococcal pancreatic cancer
Corporation  enterotoxin) '
MAD, lung/kidney cancer lung & kidney cancer NA
nacolomab tafenatox (C242+  colon & pancreatic cancer NA
staphylococcal enterotoxin)
Protein Nuvion T cell malignancies CD3
Design Labs
SMART M195 AML CD33
SMART 1D10 NHL HLA-DR antigen
Titan CEAVac colorectal cancer, advariced CEA
TriGem metastatic melanoma & small cell ~ GD2-ganglioside -
lung cancer
TriAb metastatic breast cancer MUC-1
Trilex CEAVac colorectal cancer, advanced CEA
TriGem metastatic melanoma & small cell  GD2-ganglioside
lung cancer
TriAb metastatic breast cancer MUC-1
Viventia NovoMADb-G2 radiolabeled Non-Hodgkins lymphoma NA
Biotech
Monopharm C colorectal & pancreatic carcinoma  SK-1 antigen
GlioMAb-H (+ gelonin toxin)  gliorna, melanoma & NA
neuroblastoma
Xonia Rituxan Relapsed/refractory low-grade or CD20
follicular NHL
Rituxan intermediate & high-grade NHL CD20
ING-1 adenomcarcinoma Ep-CAM
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Monopharm C col orectal & pancreatic carcinoma SK-1
antigen GLlioMAb-H (+ gelonin toxin) gliorna, nelanona

wa& 2D/ 06BEBr obl ast oma Xoma Ri t uxan Rel apsed/ r ef paeiusky04/000462
| ow-grade or CD20 follicular NHL R tuxan internedi ate

& hisgh- g CIHERMETIIO0DS E@I&USEWMWE[EMENTMCAM
41 SUBSTI TUTE SHEET (RULE 26) WD 20047 06334

IPcNSTV /E H%Z 00%43;3 ngOF THE MEB@WOEGRE@%R/%‘PHTENETO
SYSTEM TO _EX (?HER A D e U
THEREOF [ 0121] expressi on vector system of

[012RE The éudrwcprmmwcmmr systenbef the adtanoineemi@smay d8Yised to express

an poryfaRice o rderet o ot 5 ABRED. Betefably o soluble
fra%ﬂleﬂtpspédmgolyﬁbpﬁdb #Fh Bhdtdial CEl1) usgligzma g‘geﬁnﬁs 'a%%d}ﬁ;ga for expressing

escrib or expressing antib scl ose
antilhmdlth%cﬂnspd heteino fTherpodypeptids diintetesp stefudd piefgrabily be a membrane—
rane- nd or secreted lLypept. d and .have a
bol] Giseaeirg AR nitic, RS bt el hid BRrp o Fieifi i activify which
carPSSAUSEIVAIRR RpRERATAE séé}gteﬁ%%ﬁ@ﬁeﬂp‘l‘ésﬁné H@mam of 2 bacterial cell.
periplasm c domain of a bacteri al
Domainsrafdutereatymayibriclnde, busare rotdinnitad tb; lﬁNﬂeblmdmg domaln protem-

oo 0P RBL iR i LS e 8K ot protin
dmﬁmm@tlonal protein domain. [0122] The dual expressi,on
ctor is constructed by inserting an intron into the

[013213 A ae duglexprepden ¥ecteris congtiucied ?@gtmseﬁmgfg@mrpu dnto Tiresignal

s Bt 880 o Bl RABLBAL o o PR i
profssiercanden gl sealuémmeﬂfapﬂing tie splick M@eptoPicende dnlddn frame with
Interest, so that transcrjption from

thefRRg B Ewen P ihe RosRPRGs SFinicersh g0 &g FESFipHoB Honh the bacteria
profUTE direRfs. éxﬁfegélgﬁ’ bf ?11@ Ao Ehlealst ﬁg&l i)acté\fatl g@lﬁi Sl\/fgﬁ{ods [for

constructio such sequences are descri
cornistructivm ebeanip sagupnoes arkatbstribeadvin defailir #le ekamploproeided bslow.

101531 THF PPl o BT 2 B ereiestih vei beiode: ke Pagierialorigin of
repﬁfzétﬂ'inn (Bfa th8RMLEAL 5:98in oRBPlicTlor? 2B gﬁj”gl rhz_ﬁfthrr]ﬁg&{"ﬁltoﬁ{oter for

expr essi on oper ativel y aSSOCI a
exm@ﬂsicempemlvslercaamwecbwdb dimuglestid cisesipencetendoding said secreted or

IR T ST T
sequéiset coﬁ{iﬁls{ﬂgtart Riast Gt iftro] shid ISP hSridhsh 2bAREHS P oter anda

pronoter an bacterial signal sequence operative
bacheripd éigaale@qwmh oaerg%mha ns:secetedmﬂng sepicncespcoding said soluble

dongﬁgf%ts%l M‘eﬁ%{ 1¥é?1etﬁ sag%téﬂsy glgh{ffbs ote?ci‘aI grbggtlenglr 51gnal sequence

dir&x Bk d@@m@ﬂmﬂw&c&ﬁsﬁ of s sslhble @bﬁlaﬁpéﬂaaidepdiwlae @to the
sal polypeptide into the periplasmc space in a

Tipdasmaie ispacedie p bacterial £gll andragidmanmalianavemeter and| said inghmmalian
s1gﬁ'ﬁ Té@e'n@@ directs expression and secretion of said polypeptide, wherein said promoter

-O

for expression in mammalian cells is operatively associated with said nucleotide sequence

encoding said soluble domain of said polypeptide.

[0124] Examples of membrane-bound or secreted polypeptides of interest include, but are

not limited to: cell surface receptors including, but not limited to, the erythropoietin receptor

(Epo-R; Noguchi et al., 1991, Blood 78(10):2548-2556), the insulin receptor (InsR; Ebina et

al., 1985, Cell 40:747-758; and Ullrich, 1985, Nature 313:756-761), and the tumor necrosis
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signal sequence directs expression and secretion of
sai d pol ypeptide, wherein said pronoter for

Wexzp(rmsuon in mammalian cells is operatively PCT/US2004/000462
associ ated wi th said nucl eoti de sequence encoding

factoxi alpheabaedptos ('&TNIF&R;] Gody etail o 19040, PpepiNatieAcid) 521 JUSA 87:7380-

7355, ahestiert e AT R Ox s 0 Mt GaP o gk { IS class of

reo%pltbise&mrrcﬁw BERIESsinges) 1990 Qell §1203.92; Hrantet &L ddper, t1bss Ann,
hropoi etin receptor (Epo-R Noguchl et al.

. Redl dhem;(5ﬁo§ 72348- ThBayass tlrwéudeﬁs@ﬂldqmnﬂb@@mlmfac(qrmmpmr family,

incliifeiftorylesgad Bhtor BIoF: khr 40X 1004, 30185 Sohector

et §U$&EhEQT§SSﬁS§T vaRtihfa g?ﬁ)nh\/@ctaﬂmlo%%ﬁs 1985, Nature 313:491-92),
PCT/ US2004/ 000462 factor al pha receptor (TNFaR G a

am@blrgguhnfsxzb\%tmma:éenwétgr clor EAR or SRIFES el -ef al, 1989,
SofRREA: PIPRITE) Hondo Bl A RO SRS G 1Bk ama e L,

recep or 'Ki'nas ass o receptors

199 UScEdnedﬂZﬂ S61089)s thegren JdiffQOftiation [fact G l(NIDR-Wen eHUnISPBZ Cell,
& Cooper, 1985, Ann. ﬁmv Bi ochem .54: 897-930)..
695695/2)-and tirdssesuligs GdpImss o rbvkI92s Sgiense 215éc188§d|0) Sich'as Hor2

(bl D85S 2B 0 Bl 51 T, g
Sch IuspIx O Tt b1 217; 8 5asifih receptot farhily, gnauding TNSRpas z(bBlve,vand IRR;
et a

theplpicio- éaanWgM'i%s RGeS %é?gé)ogfagm inclpding +PREER (Potts & -
aﬁ@gon, %92 Synal 98: 1119251? B- Pﬁ@P?i"_%ﬁﬁ efiat 1@54 (%ng%)me 15:1051-

epar I’'n-bi’ndi ng "EGF-1'i ke factor H ga’s
58)3tCSi11 R (e.4.9WiaterSeldoatcé, PISB, DaBu@© 3% 35t39é, &ut stem cell factor

recgplo %ﬁ)gte*a?{nl§f?§53%aﬂigﬁrp%§9?ﬁ§ 8217, o growh fator

roc? io%(mF EEK s@alnake, 1890 PréONagS RB4d. Soi. QJS.,A 87:5812-
Sciﬂgnce 25% 1132- 39; and Santanta et al. 19

16)?rtb¢:TRI<|aﬁ¢eptomdamﬂy, ineludinggR¥ and TRK- Bn@t} thetEPéi/Eﬁ‘&neWptor

s g 1 b RGO g ROREENE 7o 337 g ncbers &

Hlﬁl@dﬂ 1900, Mot Cli Bibl. ﬂ%@%%é?&mctdrﬁ%@mr (W% al. 1998,

Dyn. 198: 14-21 Chi et _adl
Prm@oiyer?el% 1111@1101@8911 et@‘,l;i%é (el 7:54383 D Mdellﬂﬁlulﬁl'hke growth

fac%r rece&:?cﬁ%P&lH@ﬁ W &1 e’t%ﬁP é@ggﬁ;) 5 stogl 13 ?B@gke@fthre‘}ﬂ%,"f 998, Breast

Caﬂé’é& K31 Treb32723 sme) fd)ﬂreobieﬁﬁabrsgrfmm ’ﬂKﬁlﬂcettamﬂyro@mppms can also
(FGFJ i ncl udi ng CEK2 (Pasqual e, 1990,
be ptiliged. e, .g), vanderdyregparnl., 1957, A@ﬁeRfr*R@qﬂe‘é@btlQrZSI-337 and Herz

e BETBI 3 RS 6008 B i 70 SO, SEURER oot

heféhmhy&ﬁﬂenc‘hﬁﬁﬁs eﬁafdlty, 28d t&frefites théragiberg & Hu Rt Fr
990, Ce Bi o 10; 6316- 24 nerve grow ac
10117&3 %wawemsm th f@glypeptﬂeoqf)ém‘?res&may Be darmgubes 9% the 7-
traﬁgiﬁ ? Elﬁ?:! of regﬁ%} {% | the®d; ﬁﬁéﬁn%ﬂﬁple&‘ Bdss clg]f receptor (’GPCR),

|ns e gro for 1 ceptor I'ric
indeding ttEI\ﬁB@dﬂeneﬁg@B@Bpmﬁ (EraowineSet md; IL@&% Smencf, 249818-21; see

HGPE i RO, e BoF gl i B 12300 72 dopgin icptor, ez,

dog idemxacegﬁ& (W’ﬂﬁeet am@%éﬁo%ﬁ&s £8:17- 184 llaﬁ&ow%m 1988,
Cel | . -’337; Herz et al

NaRere 836 783 Yread ttrw mus@mmc acms}.chomc: BTEptey Gee §H@<&ﬁr@r al 1994, Ann,
h
e Ree, SRS P2 et BBy oty nd

reieféaeékl d‘fi@a &heréxhg ip0 bRk, ideludihg] biteoe it yo, e Kvl.3 potassium
er of the 7- transmanbrane cl ass of receptors

chmneb(Kath ﬁ@lalaP&lelmmws é Med- Gherpe Hagmgnn,(edpdRy181-89)
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including the ;63 adrenergic receptor (Enorine et al.,
1989, Science 245: 1118-21; see Huang et al., 1997,
wo.20RaGept. Signal Transduct. Res. 17:599-607) pCT/US2004/000462

&) dopapi ne D ece tor I
and ey AT i REE R e R AR o, PR Bl 199, £
Cheml 98@(2589496)4 fveliggebgatdBidn Chardied fanhk Gﬂ%éé}ftdu@' @ch as the K+
acetyl cholipe receptor (see Strader et 994

sensitpye chappele prdhihe 2321 Gensiive chaneals Gee HlﬂeoBg@r“énre@Ch@mIamf
e MEARRAASS, 1901 S0l MDY s BB L ORRRIC Y 36, 1991

ScwnbdﬂES}(MQQ%liﬁﬂ, adbch are inchaonated hdﬁﬁiﬂb}&fefabnc,e id &&Yr entifety, and

nual orts in Med, Chem, Hagnann, 181-89
referenses Gierh Qmm@mof(th@mep lzdwmarh@avhatase family, or

B SRR oo My i o, e

o B, @?zmm ofleeRs @#&&%Qﬁmenwerlag agﬁo@ el 7: 361- @A;sﬁmina lﬁmméa, 1995,
r u t he K+ sitive ann an

Curr. Bigl 5333’7 9 éach 05 &haiaﬁ H@p@%tsiﬂerﬁq bxere oncen itp GRTety;

membereONEL Sykine %ﬁu%ﬂ@ fan t‘?:t?ytéorkélﬂelgx%ge\xlt% f&ﬂ@g {L-loand IL-

Associ at es Sund
18; seBré.gndagasat 414W71Nam;re M wo 494); theadass & catokihe famidiy N

pertcgipgh She BONE ApBpanegreopft spbBintbst Homat Bofpte v ekinpaeseptors,
chara&@ﬁie{ﬂ;? Righl c%ﬁkéryed é%fstenﬁ‘s, fiRtved i donfbdiBeriation g\glatowwh et al.

& I"eukocyt e- conmon ant|%B

Proc. NapPead. Sch; 8%214 4&thhis Hamidy (m;émies eotgonly Qxeeqptm (Noguchi
Cel| .87,361-6 Fashena a 1995,

et al gJ38%; oo B A et iR AeBRE (Cuosiiinchias, TN, sgience

243:1330); Heqyrelactn iddeptbs (Butin'eLy, 1988ECHEES:605, ASE tm%rgﬂmw@te-

receptor famly: the IL-1 cytokine receptor fam
colony pisRlatiagfagtot teaqptor (Sei6 ef al g1992. . 14B(1)258:266),
somal 8o P AR, 1097, NEs oI HISI R g

factoﬂ(mpmbqitbm mchak GFRoBeBelhe: 2/. Pr@d? NaﬂCAeﬁd Beil 95}5801-06)
ved ?ystel nes _i nvol ved i

and QiR 3PS BITOH ALVED b Brne olass Beeytaine repgpter Ginerferon)
famllfﬁiembe?sg %ﬁlﬁguc )and-ﬂ}i g}gf Iﬁg%glglilb@& t1&g£rtdoa{5 1¥at%3 Chrough

ecept or supra
JAK kjnaset I(.Agmtrmule, h%ﬁ,e@dslbﬁs gmaa; amjlﬂézn @1al.21990]. €80 g_ 225-234)

(o126 5B g R LR VS i
horm&id f¥BéRb éﬁ%g G hggg_ S 6§§mﬁh§é1§%r9ez%z 3b9s, c%%ga% 835-39, which is

I nmunol . onat ot r opi N receptor
mcom{dreﬂad Qemn il ifs entig8y,, andlaeﬁareaca{aﬁteﬁmi@rﬁmg inchidmgﬁhe wtedoid

P BRRF o P N PS5 ALY oot T,

and réf&%ﬁcé%tdﬂl%ﬂ%efréﬁ? H%éorﬁ&mal(ﬂoih&?ierg émzr ms é}q#m{ehﬁs 635-41;

class I1 cytoklne receptor (I nterferon)
see alseBbanss 198% Rehérd Rrog. dhomat- Bes diSrig22eend wefdmees w1th1n, which are

e B B S L0 .5, 1
86:32%959, aldstdroRd) prokiestérme, andlddfke&dn z‘eee[ﬁél@'(ﬁﬁ';rengemd!%nNaMe

t he” pol ypeptlde of interest maybe a nenbe

320: 1%{399@&6 alspoFseb &eO M aligys 6994 u’pmr Rawi Blycl(emé_ 4@1§§6 which are

incorfRRRS KERE baenfis, o Febenin i Bt oy M sRlpeenc

recep'@ksi, etladiag ﬁiyﬁdxm,rkfifattﬁm g vitﬁlﬁlrSAefeﬁh&d (RWR% NXR}? pfos€Boid
Beato et al Cell 83 i s

receptOﬁ%@%M%s@aa%é &eEsz,. 1t9§5eﬁf=111 éé@f}l-SOdHeclr rinjosprrated herein by
referei%%%@-ﬁtst &y Nnd rgfeyéiﬁgé)éffédqgérgl ggﬁ’éﬂ Qﬁ@ﬁé{)aﬁg gchlear factor

Nature, 318:635-4 see vans
Recent Prog. Horm Res. 45:44-22, and references
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incorporated in their entirety), androgen (Tilley et
al. Proc. Nat. Acad. Sci. U S A, 1989, 86:327-31),
wol2destsesene, progesterone, and estrogen recepPoras2004/000462

HNF4 (Sf%@l@ Qzecfl ey 9% Gela@@ﬁev WQR%B\"/ 36655) @Re i 6%)1:21%%%1?1 ﬁﬁesér &l E.éses

represemrpamquimkynpwmmgi smmtas whigli candretutilized as partiof the methods of

the inven o8 SGRETIFT G R 1) My RPreHARs B! D pafirperg and
homodlhﬁhb%ﬁeﬁtof%se@i@twe@Fgﬁﬁdd 208k kifoRgePt or s (see
Mangel sdorf & Evans 95, Cell 83:841-50 which is

[0127] Imanwiiies embedinteat shepolypentidt of enerestimay hesa Bon-membyaneed-

ol U bR Rl B
includé] FinE/nUﬁﬂﬂﬂéd 0ssAan (Hblﬁﬁaﬁn%t&ﬂ e Bcﬁhce’ii38. 13‘%95@. aft A@Sel et al.,

Dev. 2353- 8/5 an receptors within th ese cl asses
198, Naépﬁééériﬁﬁ 78, EP&fﬂsthm@té%sﬂ 335, Seignen 240 1199-60), G4

(see, e. 3:4 bjr\ﬁf ' l ' ySI@;%’B a‘n‘gs : n % ?ﬁo Ocile ES( Qﬁgfgﬁ:}‘&gﬁfe&rbelow,

Sectlonf%mlélhk 1.6p h?ﬁixe(mﬂ{)ff&fmain pflﬂlemi] Q‘ﬁi)eida[’ﬁ;jl«t Myl‘c ¢Veprieat al, 1989,
utative ligands are not known. [01271 I n

Cell 565&8&%?%&9&?@6@ ther geyogenis S perteigs Whinthdp@Ete may be
heterooﬂgﬂll? Az W&ﬂﬂ%lﬂﬁﬂﬂ RESlRl IHQ:O%Z@J%&&;% a15l19§‘1 %11366 305-

ranscription factor ranscri
- 15), as fvalltag bther irmesctiption factorswtl] lmanwn emtheartFos/ Jun ( Bohnann

10128] fosediionyie3hq Bioiny meggarss beieid I HEptds OGRlEres; gEhcomprise
amino %% ge@ﬁlggsl ﬁgﬁee %%6 Qé) meib¥he-HoBRE or &cﬁeted ﬁﬂEgﬁepﬁHe Bblypeptide

2-926; see; al so,
listed uppvdﬂwrdambasdseduohlps fecetampie, ghe Swists E’Xotbmdbath 8Ia$€x(S(WI_SS)-

t t al, 1989,
PROT; 667 Pagedhy #brikair, 130 G AR Ker e B0en: & n
¢ whi | el Dot th
Do) By AN G S oS T ARbRIES, ) °" Toon,
[0129] @sitiboﬁi@s Spﬁab famerd$prabedasy the Redtof §y8IREFEH tE irvention can be
factors well known in the art. [0128] In additjon to

* used totassaypmtigei lnselsram bl@ﬂr@ﬂcaﬁ samaplg using %ﬁwﬁem\a@h@fologwal

j nt er es. conmpr n
method,srasae%ﬁq\> &r@ﬁﬁnéﬁgﬁ ?ﬂho e (?trc él&qll ﬁ%oﬁygé ?%é J\ﬁﬁganen etal.,
1985, JPCkMPBi8L.i10e: 976%5%& Talkaubl braldavghasesl . Bloth088087.3096).
exanple, the Swiss Protein Data Base (SWSS- PROT, see

Other asabo@whas&d msisids arcful Do detenling projin gencrapressign ggluds)

TI C
immungastely, ShZ T IR bl AR e aedy CISA b e 12
radlomhﬁﬁx‘itih%éa‘yfmmp Siﬁtabmﬁbb@y assyplabels arglavwicinghsart andimclude

bi ol ogi cal sanple using classical inmmunohissal egical
enzymerlebplsdsich gs, glisers HEdaseeradiisippesssuehanipding ¢ hbseleofarbon

(C), Bl (b G, il B o el ARG S R) i it Ll
such asQQidmolﬁmQﬂ fluct&pemeHel3 68 as fludrdseeinaintl Irlimizimﬂwamdi biotin.

useful for detectin r ot ei ge ressi on
(01307 o b undepskonon S i hag thorp racofEHe DIy A e RRRBGInE System

S e e e T A i

In the és¢é ofid fhdncrisdtmpiﬁnomty; yoren husieerl subjest) ¢he quentitl efcadieactivity

inj ecteg )é(plflﬂ glzgm{ agglgoel é %Sput(%fg;&% ﬁﬁ? el Io?ggg[;‘,lzl%ﬁaqbgfﬁ]dla?nhbody or
tlboéﬂﬁ%éxﬂém vAll %&%Mﬁs‘iﬁlﬂl@ @Rl ate bithE MR\EENbS éeﬂb Qs}}ﬁch contain

as | um nol and fluorescent |abels, such
the spetificqpretieiln vaeckurrioo iraaging is deseribsddn iSaW. BmChlel et al

“Immunopharmacokinetics of Radiolabeled Antibodies and Their F ragments. (Chapter 13
45 '
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[01301 It will be understood in the art that the size

of the subject and the imagi ng system used wl|
woebeymss3s the quantity of imaging noiety need@dTius2004/000462

produce di agnostic imges. In the case of a

in Tumendimsiging: dpe Redioshgmica etactfamnafiCanotr, §W; Burchic)andiBi Ay

Rhoddh st MAEEH B bind BT, oore The 1abel e

[0131 pnre?mmg &4 sevaril vieables] iR BideY thétype df1stikl used and the mode of
erentially accunul ate at the location of cells

admlrmmnaelﬁn,éb% timerintervab followdng the agménigtration far perwitting s labeled

motech EApAAcRi AR bRt & ey 8 b and fo o gt

molecaledo bbelcarddria paeipirourid 16¥1 496 & 48.BowtD or SEBT hokft or SHEET
(RULE 26) WO _2004/ 063343 PCT/ US2004/ 000462 _in Tunor

hours.| Fgpiotipr embediment Herfans migrvaldplewing adarinishptier is Sdo @ days or
510 1&35 hiel and B. A Rhodes, eds., Masson Publi shing
. (1982). [0131] Dependi ng on several variabl es,

[0132] Rodseriernd thehlabelypmotdcnleatar be ldelfedtedrind tHdwﬁbjmdﬂsimé methods

ad nlstratlon the ti |nte owi ng t he
Know i BRARIPRETD FRagE: ADEse g P dRIoP P el el
Skllle? Eﬁfsglﬁ]sgwgg%%é Abgebfoodel e&d&ﬁﬁnltﬁ) g S?%ro?h&t% ear T g%ié@ﬁ%ﬁ p@fiilar
label. ﬁ‘dethgdmntkidvmw I:halt 52§ be mseBinitbe) dragmstﬁ rheth@dk d¢fahe mvertion

includg il s ot Eh oy RO MBS (C T Yol body ay sucyes
positich &Iﬁlsgign @@ﬁdé%r W@@r) RhgsRAe @es@flaﬁc@thgﬂgl(ﬁmmna%h@gmphy. |

can be detected'in the subject using net ’known
[0133} Frea specificosmbadimentothearnledube)is lahaé@ewnhtahwglsd@pe aud is detected

h f | abel d || e
i the Gh i BT aonr PR B 3 HElromEDs SRR Fl L At
No. 5,34D,050). Thladsther @hisddimMa the dtoladitle ﬁqxw&swithatﬂmesc&ﬁ

used in the diagnhostic mat hods of the invention
compqeuard) and ds d@mterbmethﬁ petiont peing @ fugresecnep tespansivorengnaipy
1nstrux%1(etﬂ—t) In\ﬁﬁgtlhg %@?&idlﬁl&?tnth%%ae&ﬁe isA9sdd &ﬂh%@ﬁﬁ{oﬁ%ﬂﬁtmg metal

onogr apny IC resonance 1 na

and 1sal@técﬁedﬂﬁ methynt usﬁr@;ﬂﬁitrdnrenasﬁmwnﬁogalﬂfﬁ) dﬂlymfﬁﬁothdrh e
nolecule is labeled with a radi oi sotope and is
embO%}gte@E thsgmolequle h%lab%lﬁl Biifh A parapagnetie labst andhis detected in a patient -

rument (Thurston et al., U S
using | é%?ﬁ% aﬁég%%%ﬁg%@g ]ln anot her enbodi ment, the
nDIecuIe i s | abel ed ﬁzgggggﬁgcent conpound and
is detected in the p tlen fl uorescence
r 69poNEXPRESSION OB ANTICDUsEES AN I@Rot her
enbodi ment, the nolecule Is labeled with a positron

[01341 Approvide arbasis for dasigning adualaxpressian vheiopfriespressien eiFab in E.
ot AR ORI el s Pl promet. Tvo

vectorp &feadrogizauicted: faseh wietbrifor mﬁbﬁ@fFab mqmai;lssriﬁE b6li, afd
magneti c resonance |rrag| ng . _EXAMPLES 1

seconpeetos fenexprespirrof &351 i oy p@lb [Heeyarichaig apel dightcrbain
oDNA3 T3S ke ke s R SRS TR S0BEUrd Gt o

validateddpsessiof&ettotd. owi ng prel i m nary st ud| es were
rformed. Two_ vectors were constructed; first, a
[0135]) By prgr tospEssp Fal §1°iﬁ? {6# MR oo SeqiPREmIT fo thaiglescribeddy
v X fal
Barbas g?@ﬂ&’s ex%é V?@ g’lrcgcogﬁg ,fléﬁxﬁ prﬂléSID. A 57978 TRITRAL &hstructed,
in which individual llght chain (LC) sequences and VH CHI1 (Fd) chain sequences were

each fiised to the pelB signal peptide coding sequence under the control of the lac promoter
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cDNAs of either chineric or humani zed versions of an

anti CD16 Mab were used to validate expression
woeelmrss343[ 0135] I n order to express Fab nol eceCeaseov4/000462

E. coli, a vector simlar to that described by Barbas

operatoBaadIy). dhedd segth8tlseqiineés albédntainedstquitdes eﬁboﬁ;n%%oth aC
88: 7978 7982) was constructed, i n which individua

termina] Hjf tag ﬁmmm@mox’s@@mﬁ& caiepevrg fy11dentificationi n
% o) I
o136 YISAEGE ISR 538l a6 s BB e
periplabin oﬁEJBﬁTI (Mﬁs BHEE$r KRUIBIu@x apfoxietél9d3Ing/B To test this
g 004/ OO operator (lacPQ).. The Fd segment
mateng% Wﬁse &s%ewlé%s &W@f%@%wb@d for
f 8
o O 1O ) 0, B0
or to m}mbﬂ: ehcebmdmgef BCDb6 tdhimmnie ennplatds. A6 shéwhab Figutel, tthe

punﬁégig%lug bgqfn\}g';i e%%l/ :;1 &glt&rzgé%fb@hz & o %%Aaﬁjg% pﬁer reduction,

or a siREBB0KA VAR b ihbt regﬁaldf@q‘h?éﬁhﬂfch‘%g ﬂ’fa"t HO REdi P d@c{iﬁ;ﬁde-hnked.

extracts and anal yzed fo the ability to bin
On westerblots, fherhandsarefreackize @ﬁlilé:otlemﬁpLﬁran(lsHSM&)g antibady, indicating

or to inhibit the binding of sCD16 to

thatbc?stﬁ_m%ncif;%ﬁcb‘a&gﬁe PR hown i n Fi gure 1, the purified

[0137@12@@@@&6& B I GLriAdioRiuaBvektcts WeteconBtriidle R \IhieR séhieRtd?
after reduction, or a &EEI e 50 kd band

encodimgtthe anll length demorchaimiyd) priight shais (K) genes iveerp fuseditst  inrine

Ve A B BRI A PRyt m e

vector pClinea(Prghegh)) arhdiainfind CHadighat gesiliei cadingregiph es@hins the
turahOlg?] For expression of 1gG 1ndividual vectors were
nai

yoseuting earqnwerfogryh@m religblsdomggcretiag both light and
heavy cﬁgigtp syﬁ&ni'rﬂﬁbeyof %}Hbgfheg ?mon?xla@t' @Dﬁ@ ggﬁ%}ﬁce q

to a sequehce an
contaidimgrthé mgmhpépmla frére mﬁmbwmgmh%irgrdxpmmd foﬂsdcl’ﬁlon resulted

vect or CI neo The si.gn pepti de
in m°’i9d8?‘ﬂ’éls eéhlt%o‘ff %@q{eﬁ‘éyc rcg;i et &*gwrlﬁtoron
humalﬁQ&l éﬁﬁ?cf)‘i’&‘ Dird QBRsAEEY ift6 |HEi<l?.|2§3 Eafs. méﬁhgpﬁ 1?%@)&1 are

and heavy chai n sequences from a nunb
secretahmtd)ﬂmcalturelmedtmntaﬂasi daysDNA sequences cont ai ni ng

0135 3 Bl pBTRGL e bofliecies e SR Tor BAuRE lfimaficeuyin

ELISA,Qﬁ‘ﬂuhﬁed hhcgﬁﬁsay’h'&cfof‘ﬁﬁ’iﬂtl&héf Bindin@drsap16 & m%hﬁﬁl?éomplexes
hi meric or humani zed anti CD16 were cotransfected

formed elovaerKlupgscaeir BSA andenbymir Sg,G lscmxoelg¢ wersian of thesmtilusdescein

mab 4 8o, o o T EaE PEACHb S e {S it A bty Fiure 2

The pltétdl (8bdS s follbwE CA MaxtiSorpEkmnopRie %ug nc fRO8wagebated with
assayed for inhibition of b|nd|n of sCD16 to i nmune

500 ng{m«vﬂlo@ BSA. FFIS7 ecartnmatoduifer a%%cé@@e nighgSEhepldteavashiecked

with 2B PR 01T RS s B @l SERERM ot dad

(HumarSIg&fIgWhasiadddd ﬁ)lth@pﬁte anffcubad e fdont etheydtreddr 1 hour to form
f ol ws A Maxi Sor p i mrunopl ate (Nunc F96) was coat ed

the imppung coBpiexn Jheaurifigd %eﬁSEab;@hBQ $ pesidyeconirpPeandhuman

PR A TR v
G2 bid#irdtoAindd corckhitigtivnk gﬁu)atdm thel figaretand aidedo aheawa‘lltdcontalmng

I ncubated at r omte eratyre for 1 hour fo form
the immune complexes ¢ plate vrxr;gs then lijncubated for 2 hours }ncubatlon at room

temperature. The binding of sCD16 G, biotin to the immune complex was detected by

horseradish conjugated streptavidin (Pharmacia) in 1:5000 dilution. After 30 minutes
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the i mune conpl ex. The purified Ch3&Fab, Ch3G8 (as
positive control), and human 1gGl(as negative

woandqmbi4zwere diluted in 0.5% BSA/ PBST cont ai rcmgs@002/000462
ug/m sCD16 & bigtin to final concentrations

mcubatl%?*d&?@demaer@hlée 1M KEIOEﬁ@ viasgised ensubtatgdpy detection,
BetwedtlE B pé@%f tt'ﬁg Lours AISA5P gvt@%ﬁge?]iBtpﬂss Rt Pﬁ%ﬁ?’aﬁ‘é@n 20

i ncu room enper
(PBSTY).HEhdplatdi way kept 2@Rim Ger@erbiued for 5t1@ miimtdsTotictdordevplopment.

The regspRa s siowped B 318855 Tultic Ao a OBsopomr Mateieds
[0139] Sg%ﬂ&g&%%@lﬁﬂh{s%&%@as%%%é 9{5&? bt binding to SCDIGA.

00462 1 ncubation at room enpera
Solubl¢ Rioo&iprio@d 10 ved captumﬂhmtm an enfmanopleteahdtibad beelBaiatﬁlamth the

anti CTy ¥ab TR0 M Yitife S ombpiadeiiin i ore ot bl b

were a@ded&@%@ﬁl%ﬁ&{tﬁé\tdd“tﬁeﬁ 1ﬁéub’§teHQ'oth?§orﬁQ% yﬁé}hﬁfe Bound Fab
devel oprent.  The reaction was stopped of

was thenddtentecdusing algoat auti Bonsn Hab WRYP campugatedlloped b9|TMB

covelofgipie Goepithgbe: Jubriml® CEEReTEARIHER Erediis i in

Figure@apt ured onto an |rmunopl ate t hat had been coated with
the anti CD 16 Mab LNK 16. After washi ng out unbound

| i gandg 1 4li |Eb@’
104 et S s teeapro o o

tenperature ou was then det ected using a goal
[0140] &Fitei folowmng sEategyRias osat fogdesierf ald awsttudiionTofB dual expression

v EEAERI 5 SEGE S 00 3 o e

cells. @%&ﬁb&ﬂn\{m ﬁ%t@ﬁp Resbrhitridic t&@FHSQ’BH afiiN&dcretionin -
VY CHAI N | N MAMMALI AN’ CELLS AND F N E. CALI

both S}{swmcccﬂdmg‘to Iﬂnamstngt igverdiongiyvoneonditiomd wWeoe inpasedyrirsin for E.

colr xRBAR 5 ¥R B SRR P BRSRR e FE o bRbetvpepde must
be functid@al) bnd Seohd, fOPMEMINaNEN eLtbdsfon Add deBietioR e eHcERy gb nftlst be’

the invention, to obtain effl ci ent expression an

correcthesplised momogﬁbmhgm for thy signal ﬁ@queneﬁ a¥ince the
region c&?ﬁﬁg tférqﬂe béc\%]qa? Q%ghlt §e§@e§1tc¥v8{'e%l tthetﬂe n{

EXpr essi e signal” pep

site, the ﬂ&ﬁgdbﬁtﬁeﬂét@omaﬁgﬂma(ﬁem&ﬁﬂe&& togestier. be
functional; and_second, for mammualian expression and

[0141] khernelB signalineatidreensipgsoquenceiiiom pET? 3k whg usgg) as@demplgte for
designafld Eoﬁsﬁgl@ﬁrg%f thid& %@gﬁeﬁp ga&?{lg 'é%lﬁleﬁ% modified to

sequence I nce t regron co eri a

maxunszegmaiolsgquenmﬁsemw 3 aplicenddrior khg wiilavetairdng hpdrbpl&bblc
accept or ite, the ggsi% of hesetvvo el enents nust

residuggdn ¢ lbe sigpyldien vedsupgiping lspeine pedons §6TC)
for twd:eﬁgrhﬂg cSfAYeaeE Jﬂétﬁ%}%&haﬁ@gyﬂm Estrécit Sﬁmeg{m_ﬁe {th

desi gn nstructi‘on synt etic se
for corfiet splicary. g addition,to provide arpotierti dplmng bﬁmc]ﬂpzmt upstream from

homol o onsens splice or  Si
the me_a{agl?erﬁ%&ﬁﬂh b AGERISR 3013 e Bz e (430 Binalien the
: }
region Sh&38Rby AR EEyornd haA Ak DA RaiabBUGRR Shosen a
positiops el aukb—2iwhychi vmuild nmstslnkeéy witain Ifuxmdieqalatevﬂtpngidﬂl symmS To
rrect | n addi.tion de .a
predici et medEedomtirapfie S peaitesnioufi SHhistf avoraiic hoe
cleava | sIri]tgits Cs'éque%’deﬂv@re%ﬁgﬂﬁed BBk pregamoeRich Asds! RufaPhbrork
algorithm (Nlelsén et al 1997 Int. J. Neural Sys. 8, 581 599). The potential functionality
of the splice sites was assessed using the Splice Site Prediction program at the Berkeley
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regi on shared by the prokaryotic and manmmal i an si gnal

pepti des, residues were chosen at positions -1 and -2
wohetnessaal d nost |ikely retain functional actiPgirtus2008/000462

both systens. To predict whether nodified prokaryotic

Drosophitih@endqdepPiojiess web uitel(seé Rebsere? ] 1 Comysuit aBibE, BIY7, 4@):311 23).
cl eavage sites, sequences were anal zed by SlgnaIP

This ppegsen Wp%ﬁn@welanﬁwm gosibmdrainedanduman ganen el sen
{0142@‘5{%%1@' nfebtor Maxd1s &?ﬂ%&flé ﬁﬁﬁ?e& Hi ?)?%)hum-%?zed heavy

unctl ona €S Was

chain aisthe mdnalmmptdsaoﬁpbctmep(ﬂ] eo. M1 dﬂs nﬁmgmep therdyrimion is
t he Berkel g 8 .. SUBSTI TUTE SHEET ( RUL
withinthe 9: 83%1‘ gk pentisies The BFW&HFF%J“%?M located in the

o0 e g AT

desigred segmént shgwn i Riguter 44 nasl mrodhcmhzrs foHows:. ﬁrE;iQ fileAhc iﬂ'mmoter and

operatir g SEBteRE Ry oD bR XD Ul S PO MR pET25b

asa B%ﬁPXB&I #4{Imé Greplabing MSTTHrInEREC eﬂe'f‘éﬁm% MGKHE)Q OThh $acPO

hin the reglon codi ng for t h&é”si gnal” “pepti d
sequeqmedogetbersyith the p]elBl sighal sequentowas then iamplified bEPCRoasiog

pMCRLpER el b faim v Bt e ns it o ents from
pMGXi mtroﬁl;ﬁﬁlﬂg&ﬁe isNExRABIeRSIsiasal ls@ddef¥S (indlhdink thd 4&splias s1te) and
pronoter and operator (lacPO sequence was obtai ned

the heayyehapGTHE 1)), rexpretavely, |uﬁmg@crgtlm1mng6Rp EheBsleratiensin the

[ © ter
signal3ghleneBhre SAGERN oo B TRReL B dlend PRiCinte g
overlabbﬁigﬂ’ﬂlapﬁh@fbaise@ esfjeainhe s¥@nert k6ding Ty thé b WHP(Rhe segment -
usi ng@lasl\/GXNZ as tenplate. This fragnment was_ then

contaipingdBejlasBORSE, seqyengsyo The regwiing dragmsht wasvisaegsinto the
si gnal sequence
exPreé(‘s%écgﬁﬁ@Im% %ne%ﬁgge Si ?f and the heavy chain
[0143] Wbl d%i:)nnerléﬂmeﬂ:tbrameh of thasntngl aplicd jangiongnBGignallpeptide would
alterations in the naI se ces were.intr ed
affect gypresgion m@seﬁye&eesegipfﬁ? 1ge&f alm%%g Zhwss sxampngde 293 cells. -
No degégﬁjlfdrlll@f%?fe% ngelp&ﬁ rSssitiC s fnladuddintBEITSA R hich human

or the matur VH t0 the segnent ~ containi ng
IgG ist dmptdr@d:ﬁ!ﬁhg)m aitsgpeanBeantibody aed détected)using gurenti hwasn heavy +
expression vector pCl Neo, generating

loht | 0 into the , 0
12 CONHEHE] To determine if the alteratlon of the

[0144] m 618 toSRbVIAB alstipoldOR FRE] cdli SRYes AP EE(VR Nfég&nent) a
fect expression and secretion, expression, of

secondmtroamm intrdduoed me(plmxw lbeiween\EHd eind s hings r@idne generating

on ssion asur in an ELI SA |
pMGHATY G Bigife 0D RS ebi P aRE BRRGanihafto R mplified from
genonﬁB‘Dl‘@R a&{kﬂteﬁqi@@hﬁﬁoﬁl‘éﬂwmfbtﬁéﬁsbgﬂéﬁfﬁﬁ Bea@¥apping PCR. Site
i ght chain HRP conjugate. [0144] In order to provide

dlrected Bwtagenesifomas en perfarpied te m@wéggﬁ mtora odan fegritheryeginning of

d
the infs R OAERN) e SeaRBEE e AR sd Bl B EfREE Syl iePiging, gpa the
retentiw@f@?e‘%spﬂi%s gitd-scguee 4k exdiithel ki@ thd ﬁl@giz&xheesaﬂbédlﬁoove The
human vy (p%(/e[ne was anplified from genomc,

resultwgsma.smlda G 7P owascthen eequpreedend ﬁxmémhm% 2363 cells, when

co traﬂéf@#tgcfﬁr@h '}_t% i % exp%'sglﬁr? Eﬁgrggﬂjotw% CBEfimegas then

n ‘near e "begi nni ng

[0145PTTo gehératertt similar Egaxﬁnesgidneplsgﬂme tfieaigabint@aicgnathis®thd 3acPO
not to interfere with splicin and the retention of

pelB seguenegs from RYIGK124 vae cobinsd vl huprapizedh ehtiehain coding
sequeRSHY AHOHEREHinE PERANBYSIurd BRI this fragment was cloned into pMGX581,

which is identical to pMGX579 except that Ascl sites have been introduced at the 5° end of
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resulting plasm d, pMaX579, was then sequenced and
expression in HEK 293 cells, when <co transfected with
wOGod4dldsgdas chai n) expression plasm d, was conf iPCTaE2004/000462

the W@ prgﬁklo%? gﬁr 4 3 fe 3 SldUe R Siv'%g ‘f)?g{:/bg%% tgglllg WARE L Alire expression

on contai ning sequences
casdettono bé/@ﬁ&ﬂ \Nﬂﬁsp:lasmmdrvmé naiel pMI@X582mNi zed |1 ght

chain codin ce_ by .an overl appi PCR pr.oced
loléﬂ%wse?l%%g[éﬁp s agHd s mstfdpa%%zﬁ%zs EoficHrapmskL. 10
I
sl A2, PUBIGIR SRSy o i

Thraﬁ)xoﬁtﬁ)lazelodélls%éré solRCvdumd aslp@ijddmdic fitahBorCveS molated. ThlS
of. the Sv40

madgrigyps diahi A aat d5 md SR to sbeniites o Bich ad bh conted
w1t{%ba°t aRlidafad FHB?J d&ﬁ!s’%‘}’ Rﬁ@%@@batﬁ%%?&omﬁ&%&?ﬁh&%ﬁ

fromthis plasmd was tested as foll E. coli
appsaximatelyenelipourgbe unbivad maatéria “@smhemma@ ¢hedyound light chain -

(el efestesdeing SRR REHEREL B o o L Hosope Gy Afer ome
houk iiRGbhish #36oth I8&hpdrBelre, TilY flate Wk ﬂévabpé@tislx\;ﬂ%’fl\)@ﬁaéélﬂ and color

and 1/10 and applied to mcrotiter plates
devislopmenbatopppd affer ppryeximately 10 mimtes F%mg @J&M&E@m Afhegesults,

o288, AR BB 5] Bl s TS, BBy

sighfibad vs}dsgﬁﬁ appafdntsectdtioh off@tse TUE 16 tiesE UsiliseripBem, 1ndlcat1ng that
conj ugated goat_ anti human LC (Biosource, Inc.). After

the signal sguence yeas tfmqt@ﬁalaﬁm@@ﬁpn @fr{ﬁﬁ’ aftercotrapgfectignaf his plasmid

0 ment
witl IR RRD Bl Ao M R AR ey,
[014Z1STHe platraid mﬂG{XISSB was keongtructed in grdee tdassessrihe exme‘ksmn of Fabin -

e preSS| qQn of L . col ] rom

this pl
E. i18§3)1p manypgli el r?en ?l%g]aé@rl& FERFession
cas%n{?llgs Ll Gﬁﬂi thd'ficFo éﬁ:ﬁi intrdRic s@h@éﬁb TBbA&c 8I3g tclge entire -

si gnal sequence was functional. Expression o
expadssion cassette SVt lackO pél1BtIAT SVﬁDpArwaii exvistd b digestionhwitin Ascl

oA R T g B iR 1 BV RS Bl s ghat the Al site was

mtr‘é@ﬁ’&tirlﬁfbttﬁéi 51 éhﬁﬂ@ﬁvie‘i;r&ﬁ&%@s ’FHé%xPi‘eBélSﬁ ?/G%g} £bmMBR plasmid

E. coli and gﬂlnrmmmlance
o

hanr@nn ednfyniedthy tr@steaton igte K20 ash andafg!é@mdelsy geshafti human Fc
B.i
pik Pl FETSAT g 1o visk Bt By BEGn & SRRy

amﬁleB i SDS\HOBR av@ V& BRE. Q¥oflh@esBiueRtaihS afib westedtlot of
l'igated into pMaX580 (which is identical to pMaX579

puréfieddg (s exprassech@ompMGE S 82InEK 393tqelsuBesdiein mias andlpzed in SDS

ARy AR RIRICE, o i PG 1 3P0 R of 33 grgi homan
IgGEl’ EQKPC&Jnju gafed éia&k&dh\)\ﬁﬁs Byeda@dtdeelopedby@hromtogen. The results
ant| ody captured ELI SA. The 1gG was purified by

areg VR ithFiguehf-omat ography and analyzed in SDS PAGE and

or 87 BB R 7 BB A BRY OFACARS s i
evaheltdds . SifteeopMIGK Ma sdegived ylaadlds ido PeBcortdicla dnbpsﬂ ®F the lac repressor
reduction _condition. In the Western hl ot 5000

geng; thgplasmié pLagdNoxsgen) warerevidedpFaghis 2 Chlpra@anheulgak registant

Pl oy B o IR PR 0 BB el which i

conhtibiewith pbAGXK 12 Stlerdvedve@bis]l plrackdrld pMGXSE3 fwebertontransformed

intcgJ &‘Eﬁ? E(;::gli,\/\::lanscl caollosn?es 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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eval uated. Since pMaX121-derived plasm ds do not
contain a copy of the |ac repressor gene, the plasmd
wplaedosgievagen) was provi ded. pLacl is a PCT/US2004/000462

. .chl.or ' ' I ' S >
peripl i pRTRE SR, Eu By ST o BB Ra by oal BEPRRRad Ry rre
conjugdatid (Tacksér)aswhowh ih Figue@ 8pThé Birke Wbt plasEiy dxwact from
vectors. plLa and pM3X583 were contransforped _into

un indpegs and ipgiced ?1'3;@, donihivesse geade Gommeciably avpilable hyman lgG1
| Leql T )
was ufell R BprAl o FRANS! PTRA B U i MM iR onstruct, as

showrdin TagurSRPHAd vsed s Sisahdard RULE e@ifthatd@e 20 633D in periplasmic
PCT/ US2004/ 000462 periplasm c extract was captured by

from pVEBXEBA PIARIGS BT S Vi LHE ARl O GHERCR( ab' ) 2 HRP
conjugated (Jackson), as shown in Figure 8. The sane

anount of pediaplesdnfepresyion of IgG.duk, and Fabluced and

i nduced (I P 1 (t;e' used., Comrer Lal 'y ai | abl e,
hiffre/psp %”ﬂg% \gg ' M Ser | aﬁ%.d'.l t?éﬁ rgfon
purifi eg’GghBGSFab fromt éé’ﬁértg'vi ou?XI ohe nlr'ﬂgt , a? p;g’

showfe<i Fi Opi§x7Zs Was used as a st an%%f%. The p
eshivieBised expniessdson of Fah in periplasgyic fromnp
pwgﬁﬁénol aspMdxees approxi mately 10 ngyper M of Np
cubMaexais TabpGRss2Expressien of 1gG L@ and Fab HC
pl asdExd81C pl asme d | gG expression in Fab LC expression
i-n  HEK-293 Expression in E. coli E. coli pMaX121
[0149P W BEdBininaNPwitk desviEed Zbavdihye BénonstiateiPhatpvRiry&tic
' pM>X208 + ND ND , pMGX1 15 pMGX582 + ND + pMGX583 sane
transcription,andrapslation sigpals camb s iispdygrdantedbe sigpaldntiep gbalgss heavy

chain ?ffg%gl%h§lﬁtc8gst1tu%%rtﬂ{)m%g{4 ér%(lprésgiaﬂ o Eéo%t.ﬁd?ﬂﬁxgﬂeg}nélﬁg?n cells.

ation signals can roduced 1nto t
[0150] Bhowgh Fob isprepa@d feaw . calhabtaind¥ teringtl seduenee afths LO Fd

Wi t hout reduci ng expression or secretionjn manmalian
fragmensy s SPOSTEBAOPE: BN P4 BH UTIIGPAE IPIAGLEP 85 WeDjap the reduced
and aIRPlelithitnd. CABirithr AARMRAS forfthrmicd dnlNFat?fibalied LARANRYIn

SS spectroscopic analysis is perforned on the intact

mmm@hna;sllmell as the reduced and al kylated chains. A,

‘ m. | l.ysis i f d Vab. d

o151} riabnP iy 1oy ok R 0B petb T s fever

modiftABomPér pRESdEhn tREbARMBI sigfall REuARE kRGP RAvebebRdESREed and
several nodifications o eptide in the bacteria

constrypighalThe ayinorasislsras g ngmbraelpdsiions wesd tgredediodhat contained in the

B construct.ed. .The am no acids at a nunber of positions
pe m?eélcpg§/%t}otvgbbetl%wt hat contained in the pelB sequence
aspgiown bel owpMPRe1B PYAYAABTAM P ARPANVA (S%@U W0: 13)
NO 13) Initial sequence: MYLLPTAAI GLLLLLLTGVHA ( SEQ
| Clta!sagpnces s B TP IOHG M GY B ( SESERBDND: )
15 seq2 MKYLLPTAAIGLLLLLLTGAHA (SEQ ID NO: 15)
>seq3 MKYLLPTAAIGLLLLLLTGAMA (SEQ ID NO: 16)
>seq4d MKYLLPTAAIGLLLLAATGVHA (SEQIDNO: 17)
>seq5 MKYLLPTAAIGLLLLLLTGVAHA (SEQID NO: 18)
>seq6 MKYLLPTAAIGLLLLAATGAHA (SEQ ID NO: 19)
>seq’ MKYLLPTAAIGLLLLAATGAMA (SEQ ID NO: 20)
>seq8 MKYLLPTAAAGLLLLLLTGVHA (SEQ ID NO: 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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>seq3 MKYLLPTAAI GLLLLLLTGAMA (SEQ ID NO 16) >seq4
MKYLLPTAAI GLLLLAATGVHA (SEQ ID NO 17) >segb
wORY8IAA GLLLLLLTGVAHA (SEQ I D NO 18) >seq@CT/Us2004/000462
MKYLLPTAAI GLLLLAATGAHA (SEQ ID NO 19) >seq
been madd amdaratesied iip fistofvpactsiat pndmr@malipn cell sﬁagfans Mutations have

been 1%8{11#3 g‘i#ﬂlr&érla&ti—t%/ E@/ﬁg’ g%e lges ct o% Jé\?so cO é‘ mgd{h%tLC cDNA

with thewagiabl lacs péchsegmbﬁqy@@ PMGXE62 (i%6 GMG;’ME)S DARHiE way, the
anal yzed by Signal P p %r am _The i ndi vi dual

contribginm Qﬁ,th@ mﬁ?élon&%mcms semgioncarbesissgsyed Ul ofgptigen
bmdnéq% ggg’&é’ég B&% %ﬂfgﬁn@@ & gsn g?&r}n A dg%p gxe;fiﬁs%lon, the LC

eria

gene Gy deasstranbietiet ionnsetvadelasatd.n Contbimtione of mntatibss will then be
a vector also containing the LC

of .t he Fd e in
made ém&tat%{_ghth? Fi%“g? Phthg é‘P‘tIP]é’@Z{yﬁ’é} B segnent from pM3X102
10152f Cofon uifpe A2 Bl b e ek e R Ry o
peptidenally ekploitfthia possiulity, middicaptuley arttyenpsedicteble tvafiativn which could

erl Ias xtracts. E mal i.an exreS|o the LC
prom g HaiotRd pebretion, HSGs i CO L 5 oL My h ranidbm
vanabﬁ‘?t‘ﬁh@@ddc@@ MO Tkl GhRsdMrk |coﬁ§?ﬁféteﬁeivltﬂ‘@€§%nél§te or doped

diCtated by the results of the initial analysis.
ohgoqw]k@miemm!cmreasqb@ otk azbboy ifemethhd and by highfthrougbmt
ssf.ul tides

screenég(% ng ot Cp‘j c %tg sovlﬁ'%tlg}corg?{a ?%o%%{jngF 1ags rﬁ,pargcularly useful

for thidRBre@flingt abl e variation which could pronote inproved

secretion, libraries of E. coli nmutants are screened
[0153)Materialn arshMethodsy Vewprsiargmodified do édepduee pew Bprptic elements

using B S0nirIE0Ro, Sy BB AL hefond P HENBIAR RlrapiRE
(Quickeha la1) Strhtagdrie)h Allileou@agtuicts areeuBjested ® DNA sequencing to
periplasmc extracts. The i ncorgor ation of epitope

conﬁrfra n% uppanted mEtations wererniroducsd inte the sequenses diging
consttL.lgtg( T'Xaatsﬁfré ﬂlesstd%?ﬂg Wﬁ%&g&ﬂ?ﬁfﬁ o) e o) r&ﬁglleflf s?:l‘;m{s%re

roduce new gene nt's  using basic
lacIgaid) dfisscessany laabwpncgn&&d%m:etdsmﬂ&hbﬂmﬂlasmicbordmrthe t:@d;truct itself.

t agenesi k change kit Strat n new
In addfored %?&léiaﬂé%q?@f B alm“@ém HE %osed&ﬁﬁnr Pyior to
inducti&ttin BRieY ﬂgﬁt@{rﬁﬂl ifBkRbd Ofthe Y& omBler 8¢ ¢5as ’Eﬁeg R11bWEhg protocol

sequences constructi o To assure
18 folleWad ifori m@uambntolﬁ exmbsmm dzells rarefgrownl averrtigle at 3QC fiioens single

coton it i e o Bandkvne Sevabieacan s MR neshier) e
overnigh? 8hibure id ARG 0@ LB bAS tHebuRBAS iBin GEB0T R GDEYGof

in rich mediumor with glucose present prior to
approkimeatelyiOch, At thisqroduty the culbure vedivided dufotthron flaskstand twaare induced

with GyRF Db PTG E68pecsBiehaiontia BOGHER Gockor e Btner sk win
serve a@ a %ﬁfﬁldﬂcearb@mﬁﬂ NThRe hofrsQR¥r inﬂuéﬂ&f @élh; a{rélﬁaﬁe@éd and the
Bactotryptone, 5g yeast extract, Og per liter).

periplasmic feaction isgkatedchy osmasicishoak. | ’Ehea@mﬂtmmﬁaumnu&;asmﬂed foe the

preseise. st Ha oS ARy dstrRflor e ELus § RRGS: i Seapeed with
Goat intPRsRalghtichBinAnE detected Rath Mbiist aiti FASHIIGWdd bPh rabbitMati

| PTG respecti velﬁy % roma 100mM stock). The ot her
mous¢ HRIkcaxgjygate. Purified Fab, either that described in the preliminary results section

or obtained from a vendor, is used to generate a standard curve for the assay.

O

-

-

[0154] For detection of the retaining function of the Fab, a captured antigen binding ELISA

assay was applied. The purified Fab from periplasmic or unpurified periplasmic extraction
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serve as a uniniduced control. Three hours after
i nduction, cells are harvested and the periplasmc
wbnaetdsssasi sol at ed by osnotic shock. The resul Pcmgs2004/000462
fraction is assayed for the presence of Fab by ELISA
and by western blot. In the ELI SA assa Fab is
was sppluresbysGIM 6 axddetertad byhgnahanti Mgnan Etehi)a HRER conjugated antlbody

OGS e Loyl AR a1 RACChetlhs B AR coifbl

[01553 Ariddwsb dfexplessipn lonminamialiag sells! Fos efdainging the expression and
obtai ned froma vendgr,. is.used to ‘%enerate a. standard

seqrafiQiblevglingpaimigalian ce ﬁfﬂ@@r}duﬁb@ona@ 1ap dligated welable 1, were

exBr%E%d'Ha%%Lfnfg& tlgisﬁghélséc mﬁﬁl? ap%Fﬂn gﬁ%ﬁéﬁ;@-ﬁ@?g%%ansfectmn with

LllﬁdfemAmmE RéB0NR eagent (Imyitrogdn).e The day béf/a&rtrans&xtim,aieIIQWere plated
52 SUBSTI TUTE S T ( 2 VWO 2004/ 06334

onpety Dazeite PUOR Lo FESign dickinis) SCEeb sAlsdih 6190m). For

ea%lgdﬂﬁ afc Bt Dpdﬁatafm Was tﬂﬂﬁi b 49aLE6E @gmm’l Red duced

e conmer ci al purl human was use
Seasn Mahgat(hwﬁmgtm) rot ul c[f(IiﬁcEﬁ:ctAMlNERsagmt (—Implmagen)oms diluted

inJch BUPBRTADLF R GG MSfg: e hedfor 5 nt i zoom
telﬁ Srahifré! CbﬁuteéﬁNR @h& RIBOFECTAMINE Reagddhl RereQid Etifled and

ansiently in human enbryonic kidney 293 cells (HEK
in@ﬁ)ﬁ)edbly raana tesfpeatursfon@ mins to plow complaxes ROHOMRIIgINNA

R e o S LA T
m@ﬂbﬁl@drh‘@ emMC ﬁi a @0} 0%y Richisdel Bh71 ARQo EMdw thdfeco@Biant IgG

di sh of cell 1 of total DNA was diluted into 1.

seeretion tocﬁwmémm '@b@l censitionsbmgdiuntigiasseyed frithe expsessiondgvel of IgG

byt S ol R ST p o L e s Dbt i

capfuetbaith @ohtinti hufiaaFcaintibednadkesm)emdideteeted it p e abilhuman
and LI POFECTAM NE Reagent were then conbi ned and

IgGr{bightat bepvyd BREomg rirified hpgian JgGhfrem equigercia) was used for

4850 form The DNA Lipofect AM NE Reagent
thggtlr% %xes wer e di rectly added to the cells. The cells

wer e ﬁ@MﬁeﬁBﬁ%‘" for 72

hrsqg aI o the

(oL5) $ecnipis mc@leﬁ @F%}egep ?#tlgeampéﬁel ST PReBR 2 qol

exg%sﬁ-]!’ ap8 aftd RAYmAIRE eg(bes§eGQgG§’ Bl dnkbOphssEBHY H@prés%nt invention.

aptured with goat antl 'human Fc anti body (Jackson
A mmﬂ:ﬁlgt warsien oﬁ\pETizijnamhamd torearpeens Faby Gn(thatgase, th sap not

epffonerEqegpd 454 e S iR ST B BRES a0 by o
heReInkERh M gMET Stk ali0d. 5 Fhis S6q1RAF RAndBRHdTARE intBthd &ﬁlstruct in two

exploitation of this vector involving both E. coli

waysprhixst ad amdos (BAQ) stapredanga ussdgnetsarkef the cehrgcedon currently

h
prePLIEARE Tg4uBYS 0 SRsRen b Foh T subd iRt (shfE) sigin of E. col
Sifoh Soonbihct iSpABEu1 NG} uschill fhOfiRige dﬁgﬁ? affl thik Beatbgly Hd%adeen used
was expressed witha C term nal \Y ta%%fol | owed

ooty Gbeganbovtagt Wl 99 NRtIoahcis Reph & 4JaaddAge Ths amber
oo SRR B¢ kel b AsRENRRE HER L e CuntP. 4Tk for

inc@peration of B inYo phige pafticlds ¥bnot T BE2 bl))she ageked strain for Fab

through translation in a suppressor (supE) strain of
CXPresgign; |

CH1 intron |
Asp Lys Arg Valgly glu arg pro Stop(SEQID NO: 23)
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Such a construct is particularly useful for phage
di splay and this strategy has been used previously

woOHoomgesdasom et al ., 1991, Nucleic Acids Res. 2eT/$2®@3/000462
4137). The anber codon woul d -be suppressed in a

GACIAAG WBAGTEIGGTIGAGAGERIZATA AL SEQJD NO: 22)
sm1 (L JAre: WAkt Bor 6 o, Fror b iep ESERdbaNG 2"
GG HCABTRGAGAINGE CCATEAHHEIRHRRTWAERSEQ D
B@M@63343 PCT/ US2004/ 000462 GAC AAG AGA GIT QGT GAG

o o AJTERNEY o TR Tdem it el S attAs Sty st sefed for

sutRentiadiidh df& 1f5p5'§ﬂ\ﬂ/éﬂ&fﬂhﬁ§taw (SEQID NO 24)

ernatively, estriction site, such as Hndlll as
shpﬂﬂbmtmw is inserted for subsequent addition of

T e R P TR L AL R e A
g%c\%—G@@MTT@AG AGGIGER TAAND.(SBR) ID Nep 2Ry S

egquIysIeuStop(SEQID #) GACAAG
AP dys Qe OV Ay T +lysisvieng- Hptop- (SBQ AP 27)( SEQ

R BT GEINEA AR by it ARCA B

SEQQDWO‘ 2¢)dene. 1 11) protein codi ng regi ons have been
m)st wi dely used in phage display ' Fusi ons of the \91
8 1I) or

[0X37H Gmes H@éwaBééﬁm Ismgnioss Rhege. (Frigns tRoplags SQpBENS

T o B ERRTR SA0, 85 Lt o
' Fublo§oAh8 ¥ dt(lVHS@EIQ) génd Segmenrtte ehch eftheke gEhe ségrsénimare sonstructed.

Th@?ggﬁééa%éfiﬁ%&t%h%'ﬁgt Roktom e fdctabage: o pone 0fBpRfvige scement
’ ﬁo%?lw%é Shie! ? & is B&Ia%e fidibn ﬁrbgnhf\ﬁ:t&ﬁﬁ%h kfak the gene 11T

r construct 1s made wth a segnment of
segxhent rglﬁaees\thé he)@hrsmdﬁmrtagrm the sbdventector sptaining thed BBV epitope tag

0158] . _Pha anal |s St n atd..condi ti ed fo
belyeead I aphaEenniil S R AT w A Rbnt of the
Fbog phase cul tures grown
geh@\/?lé% iéal!‘r3 gorsnltuﬂa{é@?ﬁe%d}s vﬁ}ﬁﬁh g I ghage VCSML3 and

[0t58]tRhagd ahalysin rﬂmmmmmmmbn& aremse farphegepwpanation andanalysis.

Phgggmidiate SRR SR PO 07 Al AR BRI G Rl £7°C ar

inRefelivith Héllg_érliﬁag@mwmrbﬁltuﬁﬁcfobﬂ)pﬁbﬂlﬁﬁtd@ 12 e Phage are
presence on the surface i tion bound phage

isaleted dtom the ciltore wp@namm@wa Fresinitation gad ﬂtedssultmg pellet

reg%fggﬂ g ap t[gﬁgg Plglglothgq;f%(%gg F}%%Q&ﬁ g%ggA Pr B presence

Fabdr the sadTade. @Da&&iﬁEﬂboﬁhﬁiﬂaﬁe bﬂemhtbd) ﬁ'bhﬁthé mn‘mnoplate to determine
nol ecul e but not the latter.
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.

ab’)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).
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Prei ncubation with sCD16 Ig in solution is used to

bl ock binding. Elution of the phagemd fromthe
wpl2ad4a3343 perforned using a | ow pH sol ution (@cyaisp@4/000462

HCO pH 2.2) followed by neutralization. Phagenids are

plated with XLI Blue on anpicillin containing plates

for determnation of titers. ab' 2 [0159] For the

expresgi onpof kab', the fgllowng nodification is

testedﬁaft roi trgauc ionﬁbfqyihg'hinge CH intron at

t he aOAMCGAGC CUA 6GTAAG CEAHSCO PR GRERId1ICHI-Hinge SD

NOs: 28 - 31). 54 SUBSTI TUTE SHEET (RULE 26) WO

2004/ 063343 PCT/ JMAGKFBBAMET P P CP G K P A CCA CCG

TGC t CHL- Hi SD

v AR A BB L AN Riaptries B Fyp

codon fpor Pab’C PPP C@EP GKK L 1Angmb0160] The i nventi on

is not to be limted in scope by the specific

enbodi nents descri bed which are intended as single

' strati L ndi Vi - A8 t f Lnventi ong.

(04SP oy TR EpRbrion ik R iARRES ot v B shikiAR plBRaiments
deséried whieh aednenddd dsisingleimsirativns of indie@ehl ¥secBUS the invention,
modj ficatjons.of the jnvention, in addition to those

apd dupetionally extyalent anethedsang cmppnesiscasaavithipphesrepe of the invention.
Iﬁ@@eﬁevaﬁ%hé %Qiﬁgﬁti&&%ﬁﬁé inlEt{Bn! Hleadfdﬂ{o%gxg'éﬁ&ﬁ shown and described
escription an acconpanyi ng @raw ngs. Suc
heogin fwill bt¢amsapparent ot thoskeskilled ifialhd artdrodai the fdregsing desceibtion and
t he . appended. cl ai,ns,. 11 All referenc cj ted
A BP ARSI SPEl B Aot R Rl Withinghuscope of the
B&kﬁﬁqmﬁﬁmfor all purposes. ss SUBSTI TUTE SHEET
ULE 26) WD 2004/ 063343 PCT/ US2004/ 000462 WHAT IS
[OLGUINED:  All iafevenceseitdddrereir prednedrporateid by rfeaance dsedimin their
OE I%g?tz§G$in of an 1gGin mamualian cells and a Fab
Y 5&5 Id YRGS of a heavy chain or light chain in E
coli, said vector conprising: (a) a bacterial origin
of replication; (b) a manmalian origin of
replication; (c) a manmal i an pronoter and/or enhancer -
sequence; and (d) a nucl eotide sequence encodi ng said
heavy chain or said light chain; said nucleotide
sequence conprising: (i) a mammal i an signal sequence

conprising a first intron, said first intron
conprising a bacterial pronoter and a bacterial signal
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sequence operatively associated with a sequence

encoding the Fab domain of said heavy chain or said
wbi2géwossdaai n, such that said bacterial pronptecTasd04/000462

bacterial signal sequence direct expression and

secretion into the periplasmc space of said Fab

domain of said heavy chain or said light chain in a
mﬁﬁ glLAiFJt#P,and said mammal i an pronoter and said

I an dl sequence directs expression and
secretion of said heavy chain or said light chain in a

mammal i an cell: and (i1i) whep .said vector encodes .

Lot o Bt EinskareSHon ey Raid o Bakiabalh offdEEoR masemalion coll
a9 Hib BRI 80 ool lof & Bbaly MY ord b Bhate BHUENGS:, s88 Yctor

second intron conprising“a stop codon, ereln said

conmpmsigt f or expression in manmmalian cells is '

oper 'veI% asso i at.ed mﬁth.sqid nucl eoti de sequence

encodPhg sRPHSHRLOUEROLISPUGRQIL; § | ght chain. 2. The

vect qp) of £hamnfalian VeI MeiRato®act eri al pronot er

conprises a | acPQ sequence.” 3. The vector of claim1,

wher deh s a3 Bamamlign promoteromdéaiedhiricghsequéntienatids a

huma eav, i.n or |ight ehain,sequence or .... . .
oD ed SRR sthehtheodinR sRiaHEMIEART Shsatqlighpghain; said
vect or of mowoﬁuasequbﬁeajoﬁlpim@; heavy chain or said

light chaifp is a chineric, heavy chain or |ight chain
sequence. SuUBammalEsighElspqyeroe Eompyisipga Tirst intron, said first
2004/ 063343 PCT; . 0 f . claim

1, wherein sai Jﬁgj‘g%? @ﬁégﬁﬁégéﬁg?na@gﬁg@g&ﬁsa gacﬁeé'fa%mgnal

si gnal  sequencequdiice dperatiedly assoofatedivaitina dequeier @icading the Fab

said pronoter for expég’(sﬁgon in mamalian cells in a

CW pronpter. 7COMgRo avyichaingr sud lighhehain, sueinthgt said
vect or encodes ety | : ' .
vector of claim Ite\?}}rﬁgrﬁg?‘%teggﬁ %%P@g%?%@g{‘%qg%gﬁ-g%g Grgression
geneti cal | y nodinflisectetion intwthppiesplasmiapaenafsaiziEabddongain of said
an epi tope tag ,or affi.nit%]éé égtl 9.. The vector, of .
clai m 8 wher ei FR%CRAR P ﬁ CQHIHPB@b@%tﬁnéltceilﬁé‘d said mammalian
Ctermnal of thEmbebr afd@HidmakBnalBAGioHEF Hlegi i
wherein the af fl?}ni ty tag i sma hea;(_lahi g%ﬁl déleﬁgﬁ%fgﬁgt@ﬂs%%essmn and
C-terminal of seeretbmpisaidheavi chaintossaidlligbettain in a mammalian cell;
conprising the vgctor' of claim1. 12. The bacteri al

cell of claim%hich is an E. coli cell. 13. A

mamal i an @@l | wieHaldVdRebreheodes §4i@ heffy Haf, Dsdoond4niron between
The manmmalian cell of claim 13 which i S a human cell

or a nurine celthe CiH anttitke hingerdgiomofseid heavy chain seqi@nce, said
which is a nyel s%%d%ﬁ%r&ﬂ c&np%gné: g Iséop cgcriona,1 HEK cell.

wherein said promoter for expression in mammalian cells is operatively associated

with said nucleotide sequence encoding said heavy chain or said light chain.
2. The vector of claim 1, wherein said bacterial promoter comprises a lacPO sequence.

3. The vector of claiin 1, wherein said heavy chain or said light chain is a human heavy

chain or light chain sequence or humanized heavy chain or light chain sequence.

4. The vector of claim 1, wherein said heavy chain or said light chain is a chimeric

heavy chain or light chain sequence.
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16. The cell of claim 11l or 13 wherein the vector
conprises a nucl eotide sequence for both heavy chain
wand4deggad chains. 17. A cell which expresses aCias004/000462
chain and conprises the vector of claim1l which_ .
5. chigprectasof glajm dnwhengtn spichpactesiad sigralseguange és a pgB spgnal
cell which expresses a light chain and conprises the
sequenkct or of claim 1 which conpri ses a heavy chain
nucl eoti de sequence. 57 SUBSTI TUTE SHEET (RULE 26) WD

6. 1Mt Sl VEE D el ot Probirsii) harfpaf el in

CMan'B)ﬁlotérgG gene are operatively linked to sequences
encodi ng an fd phage gene VIII protein coding regions
such that, when the vector is expressed in bacteri al

7. gﬁ%& voctddf iR N2 gAeRani M ddor dresEmbotiShddv)RHE ﬁ@gt_ Gfins.

vector of claim 1 wherein the sequences encodi ng a
fd (VH CH1) segnent of the I1gG gene are operatively
8. | TALRRGrOr SR ANGRRECRNER0IHI chifin behuRAGHR gdRAR Y Inodified to
protein coding regions such that, en tthe vector Is
comprise prsequssnde emcodany @ épatope tlglar affamityfldbglene 111 fusi on
is produced. 21. A nethod for identifying a Mab for
use as a therapeutic agent conprising: (a) providing a
9. COm vezkortodciabmi Savhereinl the epipupesagian HSVeteg at thefC-hminal 6f the Fd
_encoding a control heavy chain and a vector of claim -
Chaln-J_encoding a control light chain; (b) contacting a
library of test bacterial cells with an antigen,
wherein each test bacterial cell, K expresses a vector_ of |
10. Tl viectorafchimgvhereinghe plmity tegisiaheyphigtidige tagqt therC-terminal
6de5ﬂ§¥'ﬂ 1 encoding a test light chain'genetically
nodi'fied relative to the control heavy chain and
light chain;, (c) neasuring the binding affinity of

R AT T T e I

y of periplasmc
extracts of the control bacterial cell and said

antigen,.su at i he .bi ndi ng,. inity of the
12. pib?g‘lmé%‘?ﬁ?geclggf&gﬂ l{ gﬁ‘lc‘?ﬁlga??sfgléglf' and said
antigen is greater than the binding affinity of the
periplasm c tracts of the contr.ol,bacterial cell
13. az‘d"‘ %Eﬁﬁmﬁ?ﬂt%ﬁ‘svﬁﬁ%{%ﬁlw Lell expressing a
Mab useful as a therapeutic is, identified. 22. The
net hod of cl ai 1, . fyrther. conprising, after -step
14. ( Sho memgnatia el of cloigy T8 e Eialean cotlipn drtinael |
the vector isolated fromthe test cell of step (c);
(e) contacting_the mamualian cell with sai ntigen;
15. aﬁfae praynmagliss eell 9§ clapa 18 whichhis adnyslome gelbra ﬁgﬁ@ cell, or a HEK
genetically nodified IgG expressed in the mammali an
cell relative to the binding affinity of the control
lgG 23. A nethod for identifying a Mab for use as

16. t q’ﬁé %&Fg}; cizlgin‘ijl 9Pt 3 &/ﬁgﬁgfﬂ t??x'e WSetor comprises a nucleotide sequence for
both heavy chain and light chains.

cell.

17. A cell which expresses a heavy chain and comprises the vector of claim 1 which

comprises a light chain nucleotide sequence.
18. A cell which expresses a light chain and comprises the vector of claim 1 which
comprises a heavy chain nucleotide sequence.
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(a) providing a cell expressing control phage encodi ng
an Fd (VH CHI )-gene |1l or an Fd (VH CHl)-gene VI
woOusimess4ef claim 18 or 19; 58 SUBSTI TUTE SHEBRTT(URRAOE/000462
26) WD 2004/ 063343 PCT/ US2004/ 000462 (b). contacting a
19. nerfbevedpr of gy Whetsimsoguensss gnqadineAnfd(¥khFHL) segtaent of the

) [ . ,
166 B el gy BB B PELNBARR 4 b AR 13 coing
regi§nié9uok shat, Witien théreactortie expresadd fr eatterial edlisy en fdophidge gene VIII

.control phage, with an antigen; (c) nmeasuring the
fllSlQﬂﬁdF‘P@"S@-fi nity of a test phage and said antigen

relative to the binding affinity of the control phage

and said antigen, such that if the binding affinity of
20. t h&heasetopptjans hwhsesinthesequsases eélcgqh@aﬁég (YHAAHL heegment of

ndi I.1i | age ' .
te LR B 16 SB35 e o
codib B @6 Kulch thiag witbanhe Téctet is 2dpresEbé inbackeaihl ofllsg hmfdvgedk 11T
.or_ 23, further conprising, after step (c), the steps o
ﬁlSl%}ﬂ%Wé@-si ng in a mamalian cell the vector isolated
fromthe test cell of step (c); (b) contacting the
manmal i an cell with said antigen; .and (c) neasuring
21. t he picthoidrfgr idemtifiringya Meb foraisg ana thesaneniic agatt pomprisige

eXPILESSs . A .

o1 B ng 247 Sn Ot HRRleLA ot B AV DLl 1 engaaing o
conpr i sicagtrél iehvly eldif sndi vénet eficlim Celdodingaongs! Kight chain;
Fab ﬁOI ypeptides. . conprising the vector of claiml.,

26.(bh corpBsing HHbaBHY testibagtedal fells withian agfigem sthergin pach test
cells c IS ] - Qi j :

11 amentChet SR o Batke s RlioPbe ol MekoR 3 test joavy ghain ora
conposi tveotor of clainai en@fling a @6t kghe chain gehetichly trdifadd relative to

cells are E cﬂ‘i he conposition of claim

cells. 8
25 or 24h SRV & P’inlaélﬁélﬂlb shage is an fd phage.
59 (wBsﬁgalsﬂ}lr:ngsﬂﬂglg_ﬂicﬁMnﬁ?bf periplasmic extracts of a test cell and said

antigen relative to the binding affinity of periplasmic extracts of the control

bacterial cell and said antigen,
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 a Mab useful as a therapeutic is.
identified.

22.  The method of claim 21, further comprising, after step (c), the steps of:
(d)  expressing in a mammalian cell the vector isolated from the test cell of step
(c);
()  contacting the mammalian cell with said antigen; and
® measuring the binding affinity of the genetically modified IgG expressed in

the mammalian cell relative to the binding affinity of the control IgG.

23. A method for identifying a Mab for use as therapeutic agents comprising:
(a) providing a cell expressing control phage encoding an Fd (VH CH1)-gene III
or an Fd (VH CH1)-gene VIII fusions of claim 18 or 19;
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(b)  contacting a member of a phage library, said library comprising a plurality of
test cells producing test phage encoding an Fd (VH CH1)-gene III or an Fd
(VH CH1)-gene VIII fusions, which have been modified relative to the
control phage, with an antigen,;

© measuring the binding affinity of a test phage and said antigen relative to the
binding affinity of the control phage and said antigen,

such that if the binding affinity of the test phage and said antigen is greater than the

binding affinity of the control phage and said antigen, then a cell expressing a Mab useful as

a therapeutic is identified.

24.  The method of claim 21 or 23, further comprising, after step (c), the steps of:
(a)  expressing in a mammalian cell the vector isolated from the test cell of step
()
- (b)  contacting the mammalian cell with said antigen; and
(c)  measuring the binding affinity of the genetically modified IgG expressed in

the mammalian cell relative to the binding affinity of the control IgG.

25. A composition comprising a plurality of bacterial cells expressing Fab polypeptides

comprising the vector of claim 1.

26. A composition comprising a plurality of bacterial cells comprising the vector of

claim 1 and filamentous phage expressing Fab polypeptides.
27.  The composition of claim 25 or 26 wherein the bacterial cells are E. coli cells.

28.  The composition of claim 25 or 26 wherein the filamentous phage is an fd phage.

59
SUBSTITUTE SHEET (RULE 26)



