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SECRETI ON OF ANTI BODI ES W THOUT S| GNAL PEPTI DES FROM
BACTERI A CROSS- REFERENCES TO RELATED APPLI CATI ON( S)

wQ 0@0N)8sThe present application clains the bene€T/USWN6/026334
priority under 35 U S.C. 119 from U S. Provisional
Patent Application Serial No. 60/701,902 entitled
" SECRETI ON OF ANTI BODI ES W THOUT SI GNAL PEPTI DES FROM

ST ION QRS LPES RAr QUL AL PRBIDES rroM

entirety for all purpo OF THE | NVENTI ON
[ 0002] The present |nvzﬁélcﬁt§élgdi rected generally to

net hods for secreting antibodi es, antibody fragnments,
or anti CRPSS-HREFERENCES TEORELATED APPRICQXBION(SS S
wi t hout the need for a signal peptide. In particular,
e inv [ r.Qv h eI | s _an
[OOBgcr oti ﬁlg‘nte 9{% 1% aéipilc%?gn C aisms the bene T reg pﬁﬁ%@ﬁ%ﬁglf M us.c. §119
frofarld§nervsionalr Pamt iAlppligative Bama& (Nop 60}379139@2 ceigled (SBRCRETION OF

i | e I I | fle..and
ANIEOPYE WTHERLL stk P Bles SrRD B BN B BRI Plipn moy 22
20050 atgireis¢losure bf aichbie herabe | iadoeshrited by apfetefies it @8 WhiidefiOfor all

fromsuch nmethods. The present invention is also
PUIHPECct ed at anti bodi es, antibody fragments,

anti bodyrel ated pol ypepti des, and libraries of the

same made by the FEEhDWF THE INVENYEON on. BACKGROUND

OF THE | NVENTI ON [0003] Most pr otei ns destined for the
[Ooggl(r:lt 2: ?Zﬂ?esare enaslg\zen ntion. 1Csrr§1rgl te% gal ?%%é%%sr tf%r q secreting
anttodios Santlbmlycfydgn‘phtasm mtibedlsbreém@l ﬁxyyﬁeb’&degefrtmt pfokaryotes without

e S5 B R AR AR Tare iR iR A P el msligs for

sectetiag &hﬁlﬁtﬁﬁe@,s aﬂtilger[rbladmg Btibdily Laghepisa Sf‘rhlﬁlbﬂ&ﬁt‘ﬁlsﬁﬂe polypeptides

Thj s been .used.to secrete ma
from Bttt e o, B £y g5l peice. d BgpRes ANerss ditiepies of
antmealbgoambtﬂﬁgf@ﬁfeﬁts NNat mlabdypfe&ke@r }5@Iypéi3t18@3 r@uRbhg from such
teln such as manmal i

tei.ns and .het er o] ogous
me@?@% elePresent inyentied s@lse csilr@ﬁt diapthedigsy antiSpdy %w%eney antibody-
reldtd¥p o biided, i@ fibrié TGhd QM3 Imadle 61 le nRARIAL H€the fhvention.
sequence of typically between 13 and 30 ami no acids at

cor e and aadi tPORNCREENE R SPERTOR  actant

pol ypepti de chain to the secretory apparatus and al |l ow
[008%]Jcur at eMose pbateihs déstinbd fai gxaqdenplesmideﬁé to@ter Sl&ﬁlﬂﬁiﬂeoﬂ'. gram

mber. of prokar C .Si t.ides have b
e O SR I R B0 BHEDG I, BoR e 6 OB B Jagmbrane
by $@ngenafl Iséwdb’ryf;faﬁ@\fi? NdrSeci @ﬁtblﬂﬁh nRgmbRe oFighains, D\G}ﬁtzlh GRmtifies

e Erwin rat ov ectate | ase B (PelB
POW@P@?SEOI btk 81 nAco ho eos Spe e BcaPa bR, This sysem

has(%ekeh lube@tdsdch@ Hamf@lidn F3RAsPE6th &hd) ent&Aid1BActddaOK 86N iR fuding
have sim | ar _secretory systens, and signal pepti des

antibgdip frpEpentsy MNatyrplprpkargntic ﬁngteq Bliotetnﬁé)élg ferpdgeous proteins such as
maRbRKM PRt are directed to the secretory apparatus by the addition of a functional

signal peptide, a sequence of typically between 13 and 30 amino acids at the N-terminus of
the protein which has a hydrophobic core and additional sequences to direct the nascent

polypeptide chain to the secretory apparatus and allow accurate removal of the signal peptide
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[ 0004] However, secretion systens are highly variable

in the efficiency with which anti bodi es, anti body
WO e@giressss or anti body-rel ated pol ypeptides arBCT/US2006/026334

secreted The effjciency, of secretion is dependent on
afiqrisgoreiintly ef CWMBFT eihrrokaRyqtigisigmal peptidesshays besst dpserfbed dighyallow
effiRfRdt doBRtibrt Syt 16aBALMS affbod) %@9%@ $nchidfig B S5HM Pepulaadofrom the

fragrrents cont ai ni ng_nurine | ONs are poor '
Ervigter oy @avare pagtatg|lyase By(PelB proteipnss aréhion mg*r?eh%t@leaﬁréerotoxm

(St@e&{cﬁﬁl@ & Wit bm\f)%rlbrél@ ne Cﬁfl& b P)‘é)‘é s HGPSRHNLNG R E‘}%tems and

regi on sequence, 'ass. Such variab
sigaad @P}étdre%haveﬁ)wrtdeecﬁ@yd fOé afmtey qu tlnﬂsggthﬁrrprolneyoé@q uenc es of
anti bodi es which may be screened from a generat ed

[OO@Ii']t i bOdYI-Iclvl/éQ'Elarsé’cret{ogg9§émJ Bre 3R Qﬁ\'f’a%fe in"He eficRASy Whth which
V-reglon can be introduce in order to | nprove

ant@eélueetan@bpdyrf@metﬁ or gitibedyarelagadpolipeplites aveisacetgdi ghe efficiency
o FERMER S0 P00 eS0TSO AT
light aheine ofreniébodidse Mgeample,sF@nﬁagnmm ¢cuiinifg omring &-regions are

oA FRLHE S0kt 91 GNP 1L L i s

demmhng b &we‘d—refglmequehcs iandiopY @ budichassm Such Ivemedite secretion efficiency
Lnterl eukin-1 beta nthefS|on tein
leac:isgt g%(an) N é‘lg Sequernice ef a(n odles[vgﬁ% ﬁcgeeg?]d %11 a gflpeaaged[e aﬁlgbody

libgaryesent | nvent| on to provide conpositions and net hods
for obtaining secretion of anti bodi es, anti body
W“&%}??gﬁ”gﬁw"?}] oaaltgésf %&éﬂ%’uo&gl 1? tt %pxe Slgeieanérfoﬁgcryd in order to
impirbrer gbetipe nﬁmwagar,aaitpraaem mtthco ammo rasidr @qlrdnse cargibodyby-regions
mavarl abl A egbo%n egue é O:EJ al = I NVENTI ON
Yﬁ%%rfmﬁwe pre enl} Pt r?f‘?lb EFTET ]ty f et hods for
secreting antibodi es, antibody fragnments, and/or
(00861t i bodyFurtbératoed ctw@‘#aggp ebsi'gms»ept'rdepfromahq efoessedyiol ypepride is not
alwtapf et{ﬁ gt flg)or e%aﬁ%élg nt%% s1%1%ﬁt Iegtgc}e Ve}{ 5B 1s.| rhot cleaved

1ons 1 e regl on equences

, fromraeﬁlewbqnbtammlth hthmnrmteﬂm dibeta(EL-1 he@h tvham thedfogion pwtein is

eggéd;:ls? n(%. pol ynucl eoti des encodi ng anti bodi es,
PRI POy ‘T agnents, or antibody-rel ated pol ypepti des

W t hout a signal sequence ina prokaryotic host cell,
[00P%) | owedt byanscéudnwa tha podsertt heveatior tmqnib‘dée c(a’mpdsbmdg/ and methods

for oﬁ)?%lnﬁngeséretlon £1bo%de¥ ant%h a&yﬁ n)é/ﬁ? |op aliltheg%-re(ie{teoé %oltype%tldes

ﬁomnb@thrﬂewtth@ft thdﬂ eledach\f(&ni istpmal asyueivedihesby aethowdeviny secretion

f t i_bod | at ed I tid
corsh R PR BRI D R Coquence by uSe of &

prokaryotic host cell that contains one or nore
mut ati ons i n t heSHINVARY OMTHE IZNVENIHQONe protei ns of
the cells secretory pat hway(s). In another enbodi nent,

oop§ie host h%gl{a hSinbentof rbinRO%h hiifhodE ¢4 %{qg:b‘ﬁ
0 P@ot ei nFE YZati on ?rr fi? mut ant . % 88 tﬁ)%leé nabOdy
fragspds endior atibodyrelagedeslypeptided maprplesyadés \mﬂtqubthdmeal fmr a signal
pep':tiﬁe QL&&)Y overcoming limitations imposed by variable region sequences In one
embodiment, the methods of the invention comprise expressing polynucleotides encoding

antibodies, antibody fragments, or antibody-related polypeptides without a signal sequence in
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pol ypepti des that are nade by the nethods of the
invention. In one enbodinent, the libraries of the
WO poogfo1886h conpri se anti body, anti body fragnmenPCT/082006/026334
- ant-i-body-rel at ed pol ypepti de cl ones that cannot be

a psekeryetie dogh cedk doligvred; By seoratign K cthe raptipadlissy antthogy ifisgments, or
ant%@ﬁreﬂté]ﬁ%lyﬁ%%@sn%&s%@ ngtr sﬁsﬂli@ HihBGhe Bf SRR teell. In an

across the cytoplasmc ne ane. | n anothe
emberimetitmefit thet aveatinn, bartipodisht PEBWYY f fragn@m or antibody-related
YaP "
pol?%l?lgér%?a)ef% E%%&%cﬁ gzltp%eamﬁéﬁ gﬁge@%@u{l&g rof ?:1 rXP c;ticqﬁ)st cell that
contdinsthing oemere mivieticnsdn te genefsd Méai;é@scqchahﬂ protbma pf ‘és cells secretory
S CeS . an |es and
BB oM BB 5 P By
Prdtmﬂmdgdaﬂdnu@wamutm ngl e chai n anti bodi es, Fab Fab
F(ab')2, Fv, canelid antibodies, antigen-binding
af f ol [ ide
[00§%ISI on glﬁ'ﬂg t gﬂggénpqg‘y 38%1% %2%0 %g %//Spi.‘p th%} q‘gs d&ls%ﬁgogglag or related
pol&ﬁpt}dﬁs t[ld?@feﬁ‘]laderbyahmmﬂhods@lﬁﬂmdmrmnm Ihlmae embodiment, the libraries
of 21 1n§%ng1\énr eln?ptngd a%ﬁlé%ﬁgg %?tlzbé’g}? f%g‘fntﬁgte o:r]nvggt y—relalcela olllypeptlde
cloagstthdy oghnof beagor il r aerdiffiodlt ﬂocsek;tete |1lap1©klarpﬁtbsywbq‘3i Sl@ﬁlsseqﬁences
t he, j nvent dlnent of .t he |nve
arepofib e P (Baorh PSR SR gEh BeImpte- 7 Pt enfbodiment, the
antfHodR dthﬁ&j’dty fedgnich® ahtiboapidlaed pélpgepties, fb@@&e@boﬁyﬁ@tlde libraries of

i.nventi Iom;for express ret|
the faveuHph pa ?ﬁﬁf fﬁ%??ta@%rﬁt%&ﬂgnwﬁ raé‘idn ﬁléb%a}SS‘ﬁotP@l libraries
expsésbéanwﬁh elfgmtlh,@ UBdbds! Nl oGty aRds @ind rélaek @o@pépﬂlasd bpﬂﬁélhnventlon
gnal sequence, BRI EF DESCRI PT| ON O THE

mctﬂé@i@]ﬂctpmmlaos@bvlasa single rcbeig rntiRedies FtaheF%t ]fﬁfﬂé)?aﬁéb camelid

antﬁ)@lh%@ SntPbn- BRI SHOMRIdE "flﬁt?oo@%1 S @ndivHaSREILRA. polypeptide fusion
referencé shoul § be made to the follow ng detal¥p

progrinseandthes olypgrtides discdesed bieti on wi th the acconpanying
drawi ngs, in which:[0013] Figure 1 provides the am no
[0036) d seqHene@eOtmbodifeit] theemti¥oddtrelaRidNpdlyRPidtANhe invention
F286Y and | 408N ( rIAd% where_the nutated am no acids
inclyde agtigsip thad cRee IeoRerzednbin hecentibedies, Bntleydy ffagnyentsy g1 antibody-
reldtb B Fpeptic Q)‘f‘@heQn‘QJnﬁ&m & ARt finRnY SChE fnvla‘ﬁtﬁﬂ {hQde antigens are
expressi on of heavy and |ight chain genes for an
selgamtigensdy fragnment without a signal peptide in E. coli.
The plasm d has a chl oranpheni col -acetyl transferase
[oodgne t o 15 ARfBhboliRSnd bAMEnTALEH) | (R ABRANLE Rle iBRGtidn allow for
| acl g gene which expresses a | ac repressor for
XSO aferisHO fang @Fﬁémngcrféaétnaﬁw mREeTTs; Wisrein qHe Rielgyp subunit of
ﬂw%ﬂﬁhﬁmﬂﬁﬁ@émﬁ&%s%%ﬁﬁn&ﬁ@ﬁgmﬁ ubRRirol of a tac
pronot er and expreSS|on IS 1n u0|ble by | actose or
| PTG [0015] re 3 shows a western blot analysis
showi ng secr e?Rg'?F WS%EW%&)EZEHEJFA@H@%H i plasm c
fractions of SE6004 transfornmed with plasm d KB5246.
[00E2ID exprres sibefleridersalifeer hy nithe anddbjebidf 6dmd Efbadiments of

SEQ 1D 2) at the concentratiqps.shqown
the( lIlVCQnthl‘l e ererzce should be made to the foqfc])wmg (c)letalled description taken in

conjunction with the accompanying drawings, in which:
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Sanpl es were run on SDS-PAGE gel under non-reducing
condi ti ons, and probed using an anti-Human Kappa
W p@ciidsss ant i body conjugated to Horseradi sh PCT/US2006/026334
roxi dase. [0016]. Figure 4 shows results of an ELISA
lmﬁélmnst r%lglerﬁgl awd@% ihepiiap G datetipre 9 &t cplaPec Y protein from
muERA GBS §ndJI4©§Nr(}9rlJ4¥9 tyRSreRBY htafdHnfind EA& 4@ n&in underlined in
SE6004 cells. Serial dilutions of periplasmc extract
boldr(SERIBING 1} r ansf ormed with pl asmid KB5246 or a
ten-fold dilution of the extract (5246 10% are

[o@ap! yzedrikae 20dnBE BQ)lésﬂndj Y 0P Blve@SMsed f&%@%él&?@f heavy and
with a standard peri ﬁ asm c extract 1(1150)

lighteghamageesdfor ¢t mﬂbom sgnent gyithew i signal prptidein E Fzmlzv Thglplasmid
ha$X %l@ﬁﬁ%ﬂelﬁc‘&l-ﬁce\f&l lidndtRE fene ?@édnfe?trés‘?éte[ﬁcg‘”tc; ghloctlal% col and a
peptides to direct secrettion. binding 1s re

lackg gene Whiddy exnzesses B laghrsprebson fa rggulams@ efreens @xpreemn t Tlm‘ hght and

h I
BT TE 5 SR SRR PMIE AR Pl s
laca)scglnﬂ?iﬁt son of secretion efficiency for Fab from

SE6004 and Topl OF' cells identified in periplasmc

[0} ' act spio B H6%s %ﬁ’@%ﬁ?‘?gﬁ £ UShg Jhﬁwﬁg(égg%%gﬁ%\ggﬁ@ed Fab

I nduction at t ons shown In
1AB pm pagjplasinichBertionhef S04 frasifgrmell witbdsted KBE4. eBabi axpression

ool BGEIRY 8 0, ) 1) RPN LB GESLNAL 6 g o0

Salinplep gierepiuam IDBLRAGHCES under dhob-eaiieidg byndbatspami frobdd using an

o P R RSB U 28

over - expressi on of nmutant SecY. The prl A4 nutant SecY
[00dehe i s Tgye ésbews fesuwinof e EpINACc dqpnapsindting . anﬂ'glaa -WiklTiR activity of
f S|, St ana [ ur e oA
ro iR S D A06ebS KRNATAT, ARk TSP bons oo
periflisingé extayts from délisbtrein&ﬂ)rrﬁwd)mth hiesrpid [KAR5 246 bﬁﬂten&‘blﬂalhlﬁtlon of the

e BBV E S RER G R S P Bty Sandard

peridasenic Amacbcqmsop ek at ed-fldodiditios (3E5Ur e0BYl cbﬂﬁamlﬂgham PcrV Fab

nmedi um we. ect usi nti - human anti bod i
ot Brasv i P s foriratur iy abeemAeE (Eeyeaen PRV binding
is tev@iidd- efsgimi 1&101@3;]%31’1 S‘albﬁfﬂﬁhnhé g‘;ﬂS(h‘aﬁﬁdtsna BEOW HE lehz MYRIEE conversion of

etected in e, cul ture nedium DETAI LED DESCRI PTI ON
TI\%ZS‘%PTE‘“? W@Q{Pfﬁ\?rﬁﬁﬁ HRENeUpgBSontipedYused her ei n,

"antigen" refers to substances that are capable, under

[00appr opr iFguee GGBAI dangafisonOdf dee@tidn Bficiohéh s R6I ffdre SE6004 and

t tlbod fra rrents r anti bodyrel ated
Tob bl 8 R Prplanat S 5P e G ey anBdt | @ SRQ 1D
NOa3) ihduxtit\Sat@lie Jopt&itn@hor3sRévai ﬁhSSE6b@4/\§=}H@ (pri®nkihouh e use of signal
I{%ﬁrtl n of, the protein_or antigenic nolecul e known
pe DICIRIAR & GoBIPaTeR el isreRsa) cxperttiph & thgiserRe FRofrom a
Wllaﬁiﬂe%gl‘{l (TP 010 hab fpraeran fpemﬂﬂsnﬁ@ E)M%QQMS ﬁ@cgtﬁ&?ﬁiy Western blot
q%@ pepti de, Mre broadly he term "antigen" is used
an Féﬁswg% aptishggpan lsipawt@@a%feam to

[0018] Figure 6 is a Map of plasmid KB5282 for the over-expression of mutant SecY.
The prid4 mutant SecY gene is expressed from the pTrc promoter. The NPT2 gene confers

resistance to kanamycin.
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whi ch an anti body binds, or for which antibodies are
desired, regardl ess of whether the substance is
WO povanesgeni c. For such anti gens, anti bodi es camcbesmmwmm&w

- i-denti-fi-ed by reconbi nant met hods, |ndependentlg
[OOAHL/ i mmifigure és%nbﬂéféteﬂ{@@’E‘EPlYﬂs corapeding dicesepretiopetiiciency for Fab
t u
Lag i) RIS BUERCoGth SIROE RUMOF) DAl RPELye SRALAREAT, and
DHS6hgeils sorigmsformzadi wish acpdd4 @qﬂmﬂcﬂec‘t’ heene. | sAntévoégmlezcebl proteins
i
secpéfedolgﬁ) tg% m%hlluln rm%% 8%?&%&13%# e{nkﬁnqlrrfagx ch%pgit%ﬁtégcﬁfycog %SO%S {"rom non-
derrafurmg éDSFPAl@E.e Assempeipfabd Bght shdis tamdrs aid lghe plgadil ecbndnyiers were
ulin genes, fragnents of inmmunogl obulin
dﬁaqgég%%h“§P6§lﬁ inogl obul i n genes (made by conbi ni ng
the genetic information fromdifferent animls), or
synt heti ¢ DFRAILEDARES CRIREON OF TFHEE INYEHAIO&
native, inmunogl obulin genes include the kappa,
DErRGR§SNsal pha, gamma, delta, epsilon and mu constant
enes, as well as nyriad i nmunogl obulin
variabl e region genes and nultiple D-segnents and
[00230k egrre s usqdi fpreing hantigena rafees| s shbpsiangesa thabjarg eppable, under
& QndiiohD dPrealtad WitHPRLi RS aktbBaied, aRoll $defsn -
m)nﬂga pha, deltga o? ehg? ) éamh lé|n fh?n éﬁfﬁ%e ﬂmdy
relatw}mnin@pb@nal iAvmtigdng serebe sql@@ subgtmlces,gmch asgbxinher ﬁoyan protems,
e I t
hoxfz&/%P &htly %Ifmrtlgrp Q)g%l]le ﬁ'ogéélp é)??allétl gc' Ql%f&éﬂg I%&l?g/%l lr'%?rtlel}e aintlgemc
detcmnm é@bltope)tmmburde mlthcﬂib apBbady, alﬁlbptbjl' fipgptitder atithodsielated

eac a ne’lj t(-about, 25 .k nd_ane
polFRER00" Mont BeAg, B Her) eyl S 80t B e 30 sy v
whivhadnnardibbdinémdg orafor alhich ameipdies @) desﬁadab@gatdl&@(bftvdlether the
r .nore_am ng, aci

110 ol S primari nsi, bl
sty APRERGIe 1 T5h Sopr s B g P TR et R rfpombinant
me{hdlly, irlependaitiyalfbhey neate redpanss. ( VH) refer to these

l'i ght and heavy chai ns respectively [0023] Ant i bodi es
004, oot Tl S in Ry b0 65 AoBCRRGicR Fetined as o
bin\i'mgl ooginpent sitaseslly defimd & swtiprising of aﬁlfmgmtSSqu&ﬂEéethat is

by .r econbi nant. t eghnol . . Thus, .for. exa
rec B PSS SL Pl AR T B8 AP B A YA Fiomist A pagdobutn.
Anf naghsEnt candoasiste S doigl oEc:mfofeagjasmépndae pﬁjbﬁtaﬁiageseﬁcoaéﬁ by
iml?lgltéc{ggo%dt{lb gg}]l,eg, thee}g’r((:s“ li‘lljninlggc?%clﬁa{ll negf )&)ghqgmmpﬂ obulin genes
(madeS ®Y T cdrSbiding | Gt g&iBAd rinfo@matﬁﬁ tRmVHi@@knt Dinifhals), or s thetlc
) dlsulflde bond. The F(.ab’) may be reduced under_ mi
ImRBRRE QOP Bh genes; Eﬂieé?&osﬁéedd .ngtmef FRRRUIeinoa e 2ees fprdudsi thyy Eappa
lanitR8] 8phd, HBMERY de1en\eBsilonNghdt RE doh@bht)régifh WBfies! B Qveﬁnas myriad

Fab' nonomer. The Fablmonomer is essentially a Fab
imippRqglqbakin varably gegitmganes @gi dnplinle D-segments gy |-segmgnts. Light
chah33e cl%ébmiaﬁrﬁ@ @tﬁér khwq;uﬁ&ié RaVe @hal?ﬁseﬁé claMedfa@ gafima, mu,

nor e detai | description of other antib

alphy, slgltee 0t g)sﬂowhlwé iy gy definedbn lirrmmpglpbldglmém@ kfelgM, IgA, IgD
anc?'l%ﬁ' %g%cﬁ%l}; erms of the digestion of an intact

one of skill in the art will appreciate that
such Fab' fragnents or other fraggents may be
[0029ht hes.ﬁzéﬁpl apERAGY etrppiital BRAF KBeWY 1o reompnse a tetramer. Each

tetramer is composed of two identical pairs of polypeptide chains, each pair having one
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by utilizing reconmbi nant DNA net hodol ogy. In addition,
reconbi nant DNA net hodol ogi es nay be used to create
W(amommmt;% fragments that cannot be nmade by enzBROEUBIM06/026334
.. digestion. Thus, the term antibody, as used herein
gt SGPpw Ao w10 669 ChEAphost 897 D) pr B b eames of each

chdif) @efiRg i of Vé‘rﬁbleofé Bh (Whek %b@tﬂtl'ObotG' 8% &rm&énzinlﬂﬁ@aéﬁg pHifharily
novo_usi ng, reco i nant DNA net hodol ogi es. Anti bodi es

respareiblegior antiggh secopmition. abhe tooe asialla ightrbaindy 1) h%d vagigblgtheavy
cha@%(\mﬁbﬁgloem&e'%ﬂt%awﬁ %ﬂﬂﬁﬂ)esp fighpding single chain

Fv' anti bodi es Fv or s a vari abl e heavy
and a vari abl e |I&ht chaln are L0|ned t oget her

[0023i r ect 14ntdpdiehpatighiniachiapryngelobpliieets)a mmlhebpfrﬁf%ll characterized
fragiRdtkd ﬁ‘d@&b%d B?ld)'éégﬁn' Wi valfdgs pé ﬁ)‘ﬁt%s%s % Q t?@f‘ ﬁg’éﬁj%lts made

is a covalently |1 nked VH VL ero
by esqerbigaid DINYo tachnalesyt eTusa ddrdexamplew @amgl Visestarautlhmws into an

an@@& gﬂldﬂxg TR G %ﬁﬁang' t#gﬁauaz ﬁ% glggrﬁgut{ e%glhydlg%gté gg' gtr%og,g%elow

ept 1 de-enc |ng
the NmulﬁdAdm&age$m the bipae rgtom 16 @ﬁ@lu&SHBb )2, WWlithe of [feb Whichitdelf is a

oy ARG 6 FRGNERL 150 By Ahe, ROLARERHGF i

con'ﬂﬁﬂ)nﬁ tar bealf theadisubfikl lmknga inottlty hﬂ@b eiidretheieby bénverting the F(ab'),
e of filanento

. expr.ess on the s e. were )
ainef R 3% ERty b *HeBG mShomias TSRS p RS A5 B St the hinge
regiemp(s@lsw an tl:aﬁl[ la’l ,GQJ%SF zt}ﬁluﬂeiﬁhlslﬁznbﬁebg% llla@aﬁﬁfebﬂ NYfFQ'dSr a more

e Fa ecul be djs ed on i f one
eI RSIAAR 08 QRREAUSPR0Y TeRRR - Ve Gror POt GepRes ar
defe® i tefna60tht AgeadARI Qﬂﬁﬂio@ Elh‘tl’tﬁ)ﬁﬁ,l dhe OF FiAN i thetadt WillGappreciate

m as a so] ubl e nol ecul e. The two chai ns can B
tha@%lﬂ&fb ﬁ%ta %faﬁmﬁfﬁ% ool Tggments By Pe surhesized s peyqither chemically or
by hiNeAAEPRESAThare WNU mefholidlady. IR dHNBN, A8 dnfRthY: DRI ﬁ&hb&blogles

each Fab nol ecul e assenbl e osttranslatlonally and t

may peried i c1pafg Wﬁ)@fi&fré@nqnﬁﬂtbattcn@%h@@edwqnizxm@nc\fh@suon Ihus,
the | bk 26808, a@ 'ﬁ@ecp]‘ler&lﬁ %ISG nﬁdlﬁﬁés LRGELAD Ha3Bnts Rither: I,peru d by the

Pat ent No: ch is incorporated herein
modificgdionn 86 WlpPh? t@tlb?ﬁ1¢sr et yﬁ)smthwds éEvnayat Piogli re@on@m@na DNA

meﬁﬁHﬁ@@éleSOfAﬂ{ﬂaﬁfes ﬁ‘fcfu‘dg EMF? h&if ré.ﬁ%&dlléé Q?ﬁtﬂﬁdlgsa{hg{ %1.415 ¥s a single

aggregated, but chem cally separate t an
polmlpyéﬁeﬁtaﬂrdemehémg@rfgbmhamnﬁamubb@ldg/ (svvroegclim in mlmhaa variable

hea ff'&ylvgnatbﬁa }It %LH afeq{)ﬁecfﬁg%?rﬁgg dﬁ?r}ﬁ' %H%h & {)é’plt}ﬁé H}’ﬂ?er) to

stantia S| m
forlantt dogtmuoln pcimg)tléqa t ‘Eheasimglk claimF Y entfbhdg & aofovslktlyl liiked VH-V

BBl yplch S Sexgrttedl st Blhob A5 1pabe VS mpd yL- encoding
seqaﬁmcedm‘dhleewmeﬁ clireclly caljtbmetdl‘lqsa‘;‘pépltldé elivadiag aker (Husph,ay el 1988,
e F ul fi.de |inked FEv
Prododfi 398, 8, s, BEE Ysrebtisal el el it g 1T gmg g Ceel Yo cach
othékrﬁslatmcglﬁpolylaapn&é gain, ﬂﬁlmagdi le&rkldn’(hﬁnil eﬂéﬁacﬁmﬂnc}mcovalenﬂy The
ant t1 bo es._can er e r
srshhe LS b G b Bpsreesd Ghinf Bufceel FRREHR phage were
single-diedit F¢'s @ehx{)algovg@b@ gltcidivé asg)}resmbﬁ bﬂ?dtégllesﬂia%?ﬁxlso BRABhocessful.
i bo odi.es can also jnclud
FOf&ﬁ?fﬁ@P%?an? CHIEYF Afa( Poptaes Hrong Bt te Pb@gﬁl%gawa fight) is

fus@Nfd SPREHAE plofeile @ﬁ@&l@n&on{;ﬁ@hé?ﬁh%y fcham RpQatdact BOPEHRASm as a
anti bodi es can be hunmmni zed, that is

SO@&%@%&@? e dho Ve aBssthamenceses andh prmter,Pntdiifeens derdisons; the

i mmunogl obul i ns whi ch have human framewor k
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regi ons fromone species conbined wth conplenentarity

det erm ni ng regions (CDR s) from a anot her species'
WO povanesgsobul | n {see EPO Publ i cati on NoPCT/US2006/026334
. 0239400). .In th case o nti bodj es, .t he nodul es
mpeytpa é’f’? 1 fis *‘F"F VBP antt L?ﬂai’ ohefy 0 pigh) Bab mplecilecassamile post-

traf QR AhalyarldrtBe BN ks B8t p Skt MRslik %ﬁageddaftfc%r A tlmka e of one of the
conmbi nat ori al assenbl pOSS|b|I|t|es are enab §

chajpy iR seei 48 Us - Bite 5433743 wibigh lﬁ@ﬁ@?@m@@d |hyre_1n by reference
in b é‘ﬂﬁfrét@a'ThB 3bFSanfibodibLAY %gﬁmﬁérto%mf Uﬁ‘%gﬁﬂagﬁﬁe Phturally

each enet i c sub-el ements, pre-
aggrpgatesh bl @ﬁmmléy gemaratsd ligh@’@ﬂ theayi Pl@l}tPhEth cgeme §om an antibody V

|
reé%ﬁt ea?ﬂ&%{ﬁé Yt s I;'r%'% A0 @i A Sl PRtk ftgrﬁé ;l}/ glgnéléﬁ/ to the

to any particular gene sequence.
stregtarblo€an sndigemtbinding itz e |ko<vwmfo thdse |0f esifipthe artdneielzg dys Patent

f b
NG nofL 50, a2 B 356 P S Brar i Welened SRR e o0
thase thaelthvahebn(displayed ospltaige ¢b. 4. JecBw) FvoFabl dnet ﬂﬁuﬁ'ﬁq leRas (REnter et

[ h ' t t he actu
ol A T B e P h e SBOMENE S*Bra1en ke e Grigafes wd
mihiattit@dies.menber . Exenpl ary met hods for generating

synthetic libraries of antibodies are disclosed in,

exa 93 and 6, 30 .
O 2Rkl Sy s i S5 Pl PP e
rocEnt (sucht ag mqued 215 raﬁnfabbmdhm, tailrrﬁeQ an@ Glhimehe antibodies. Antibodies can

h have at | east one

1 t1 e- f 0oC use t [ b31|1
oo R Ry Chgole BT af ot o Resste: f9 Gofstan
regiorld &"fb\tyarmhﬁt Epe@fes | L&b&rlsé hatibodidafddh bORrBari RSN TS Bonstructed by

nmet hods for naki hg such_epitope- focused
fecawﬁ g‘?@é tﬁ?@og& 49 Prswics Fiynegopans riYhigly e tnjag rframework
regh¥hs bl RQpdAack conbinfed with doﬂl?léﬁx@%ﬁﬁr%teﬁﬁfnﬁigr}eg}éns (CDR's) from

reference In its entirety 0026 he

2 anei)erspreASiRmpREinby R (sep. ¢rgorEPQ Bubéww @r¥832404) In the case of

ani@dale9 SRS ol MSI@B{ 85MRlewdri®ahl "@ddy thdiuRs b %‘?yt &éétlﬂ%‘separate
lies internal to t e#oerlplasn1and outer nenbrane |

ﬁa@lﬁ\aﬁﬁ%’&a@&em%%%e diffprent G@E‘?l}lam@alﬁé@ﬂ% pegsibilitiey gre enabled.
M85V, "1 ro?'ﬂlbfre a{rﬁﬁﬁfils ant iﬂg}a u es frs Q)lffcfle%(/%%t sites at the

speC|f|c antig bi nd |n rela
bOWPWeCﬁt qaple of ﬂ{eomst}c p-clemgyise pre-onilt \]rlémrlgsr of sub-elements can be

1ns@1't'&1| 'tﬁes@ % ﬁesc Qﬂﬁﬂtﬁﬁé%ﬁsl}é“ 2{?{1@ I%ﬂac[ (%HP d'ﬁ} nuchgn lated (tjo any

synt Speci el ¢ acl
par@p'éwegws setqhatcep dhisistrategaersbles Faualdooptmﬁzaalop af, tforcaxbmple, antibody

afl %%9' s?ﬂcg D’ifA gas's«?cte@ egc%%}n\gq%rarles oIh genetl su%-se en?e%t&vc%% Eaao rq%%i?g-buﬂt

part or=nucl ercract
stoil'eﬂpﬂnd atusyq atch Gl) eiperedsin any e diesr saqnmicasd &stha nrght:i)cettmn without

o RS TR Rl 03 Ak, 3, B OBAAL
meﬁgls rﬁigmpl_atrﬁmstﬁod%ﬂ)t g@ﬁﬁfaﬁgﬁn smfmumblg’?ﬁ@:dé‘ :af;ttlﬂlosglh treaiidlosed in,
ror BBy U Gt Naooher Ph i enlibesReshidphgaridrurt heein by

rﬁhﬂmhnmgkﬂbmhbgs in a S|ngle speci es, as defined by
Kabat. As used hereln “human framework region" is a

[OOEE]anemr&ntﬁaegles also 1nct1ude epitope-focused antibodies, which have at least one

minimal essential binding specificity determinant from a heavy chain or light chain CDR3

."h
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substantially identical (about 85%or nore) to the

framework region of a naturally occurring human
W(amommmtys [0030] As used herein, the term "fuRCDNS2006/026334

ant i rstoam)IecuIeln whi ch an antibody is
from gt T?I’GG éntﬁ’BErY é‘?ﬁt}f(’ﬁ‘%&y mEIngsaeh sréfapestoc e anibogies ge described
in USY. PaRUB ABSlichtish WO 1108y spOHBIE Rt h&l#porktBd B88In by reference in its

enbodi nent the antibody fragnent may conprise one or
entigge Cterminal peptide tags to facilitate detection

and purification. In another enbodi ment the anti body

[ooxey be frme@mi Gcﬁolﬂ@a@hb Geonrard0 PR A | R cfBFfand teR le@Noses the
on the surface, of cell, spore or_ virus. For exanple

cytgplaste Rh# fellbgndy R l%ﬁﬁfePB’@dbesflmﬁ@HJeﬁtthWPE?émoﬁné Puisy Bgmeane in
grad fdsdliRbabE@4.ei N on the surface of a bacteri ophage

such as a filanentous phage [0031] The term "host

cell" refers to a cell that provides the cellular

[0028k hi nerdys ps5¢ heseigy thedsran “divrasitye sefers it the gpmber of different specific

hyhe 'Qﬁbcfd{e@'a}ﬁ[hté%?%'] iR vector.[0032] The term
anﬁ%urmm&tzgead ant i body" ref%?lzt to anti bodi es constructed

recompi pant DNA t echnol ogy, to _produce
IOQZ nog %Lﬂxmémweewr h@@@u%amwdﬁp%ﬁ%%gq@ewg@ Iggpgnbinantly or
syrtheHBAIBN &ith REeHies o CHBIBE udMit Bcid QUERlcaRBRM: elhiy transcription of a
det.erm ni ng. regi ons $CDR” s) from anot her species
paﬂlﬁq-}ﬁrﬁy@]eg@mdl ipa ngéel eTl& eXPrEREpPIP(ASior et iediart)od a plasmid, virus, or
nu&@@%&ofrag{l&gg’?’fyﬁllysﬁfé OSF&LOn vollsr [RRes 2 nuclelc a01d to be
I mmunogl obul i n"""refers to tetrameric anti bodi es
traggeripedppergbly dinked tp agromeietis besi des anti bodi es;
i ncludi ng, for exanple, Fv, Fab, and F(ab')2 as well
[0028] bi f ungd L@REherdiy btk dteﬁﬁ”"ﬁ@ﬁ%@& re%ﬂdﬁ" el ML E&ﬂons of
chineric antibodies, hunanized anti Bodi es, humaneet ed
lmlamngwalnéélgmdsheﬁ@r ehadm ytipblgnteiont that are[r@tag&qu conserved (i.e.,
th Il—’chQﬁ YYCDRBANor ERLAG AR AbLIIE if QL
O DR A Ao @Unl i & P o B fea by
Kaba}tt hits wsedrhseein, or "Burgan &emewpiky regiopbris @ Geinbworki wgioof that is
I [
ot o (ot o O 1Y R s Brvonk 3 of'y naturally occuring
humgdroantibedy. pr ot ei n cont ai ni ng nore than one separate
pol ypeptide or protein chain associated with each

[00@@)]'1er t oAsf &Efnhéreﬁl' ﬁgl t@rngl ﬂBUﬁ %ﬁ%ﬁ?t %&‘é}s 'tcp? \[ﬂotlécﬁleqj;r;1 v}hli]ch an

vi'vo. timefic protein may consi st
antghady pﬁoﬁ?@e’f@ta den-gritibpée pelaipaptidé atithe N @r Gh wrminus of the antlbody

It i t pr.otein
po N B ST P b, s 81 o
terdingk peptitle dagy e famlétate gleteotion and' hedifeation| rmcrthé‘r e"ﬁhhmg;mmt the

ant!%bla%; ﬁfaggyységﬁ{ ea%épgiﬁcgogﬁgg%glﬁcge %g ?}g%lle% Pr‘? e sur ceeao i@ cell spore

Q")

rst
or vimes. sEcnrcmdmpkel onpeshbindd the hfitéhody iﬁagmrmtnﬁayabas dlsﬁkawﬂem:aa fusion

oo 0 g S S PRI TR HEp Y Rlmipt w5 T 0 21

"heterodimer” fornmed by the first and second
[008Hl ypeptThdderor “hosincelld mefetsitg laevell dhad @rovides theaceflular machinery for
e t WO e des are
en D R B L A B RE R er o 1 rer
|ncI ude heterod| nmers {e.g. Fv and Fab fragnents,
di abodi es, GABA B
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receptors 1 and 2 conplexes), trineric G proteins,
heterotetraners (e.g. F(ab')2 fragnents) and further
W(mlzoog/a)lmsi c structures. [0036] "Protein |ocaliR@rt/iusmmwo6/026334

wﬁr -t ant” refers to a host cell with an alteration
008 its Jder éwmr y herpgezedt astbedyc refeess dge gntilipdies  constructed by

recGfGih 'lﬂ@Aqg%ﬁGlB VAL mmﬁll%uﬁe%b%ﬁg Nhich K6t ‘ﬁﬁﬁahﬂ $ramework
si gnal pepti and i n protelns a signal
regipap fipgeone [sg@k‘s]cofnh@ed '@rthgomplementanty determining regions (CDR's) from
o ort from
el ESEELPRTRSEBH TSR, o4 A0 il 3,48 ity
menbrane, includin transport pat hways that require a

[0083]gnal oscsed bereinnfhe teran Siornogelulink yefers krtetrameriroantibodies as
| {
woll BVt beod o8 1A, 15 S JRIVEE SR Rk, o
welt ap énbﬂuact'rwhalahsdnridgantihoctme flsamr gttibodiesy fchimerio ranbedie$, humanized
: i.de,.t h . e host cell.
antﬁg%%?&n?ﬁ%% eél rarrlrtslbq %—I 1% d h ? T hgécges refer in
humans to the 7 recogni z_ed VH sub-cl asses (VH - VH7)
[0034d 16 VLitsary® vicassseeollewicappfaiucleotideaspraientes, a4 abbidalencoding
) | [ : . cto y
oot NREE 2 heq SRR Sl MonkE 0ok ecp iR ABYoollooon of
anttbhdiesoratkleied palypefgidess t he i nvention in the host cells
of the invention. The vector nmay, for exanple, be in
e forme " [ - o
[OO%ﬂage. % &Slglg{t%%?%{r'r&aﬁﬂ b§q§§ ﬂerel\ll 1 gsttlBﬁa lb&ﬁeﬁé};&&n containing
mortenthew oa¢ ecparmteopeljyphidsor pretein dtwoansemtai pitheatleother to form a

sin%l,ggiolgﬁg%o b%[eénpn}o%ﬁglﬁée gll‘ 1%?1\8) | "fhetrﬂﬁtlglgﬁé %r%?elnjl ma ccfns1s§ ?ft more than
ondf lypepadepdfahe sameakind tonbine rat“henmnelslmen’r‘] A:ly@maamly, the mu1t1mer10

ProlRV AL ISR DOPIELC PRI P PObeen kpio0ofel “unces to form

“heaaﬁémlhﬁduee’s Tand, | D Ohbterbmalgimeeit &, a Qholacilld loodyrisig) at eaedst a first

polﬁ&gﬁ aggezfngi}%qqqy;%@%r aarégrteflnﬁheg%zg gcg‘lmsep%\% <{1 %grs n ammo acid

seqliéhiée filolrDfhe G HBlyb&ptids BY iRkt dand ewindREIAQesidiRl 19 GeRidn@iMimer

of an anti body or an nt| e din fra ment and jts
CanLoTeRDt %/t B‘%lléle’i‘ gﬁ%ft 4"ae°'ﬁcog‘fi EP"‘HB PeeaR fgrm higher
ordéfﬂ@rtﬁﬂl dtROlYes lwiheﬁarlﬁ&g ﬁﬁn I@\‘alo 961?p®&dé§%@p1€ééﬁ’c %)&n@ﬁrﬁ Structures

t hat conprise the coding sequences faor the Vre

for sy hefommiimss By ludahetrdmees(csr Fy red Fap Bramest da dics, GABAS

s al z[hdsz O5aplc BB YSRERS G-RSteRS, HekdrA8ighnidds ko> F & t
ICC% 23£)ewhjlach I's |n%oreporat éd heresl ké'%y (% SHpments)

andrféﬁlé?r@he@nw SweUsht i rety. | n some enbodiments, the
anti bodies or nultineric proteins of the invention are
[008&PT €SS e didif BcAINALOMN (P bt MitkCloQCosidRE vaCRdiB tion in its
pol ypepti des | acking a signal peptide. The antibody is
secaq% dEBRIpYSs Jrichoreserss dhey eerelpr-dy ‘“ctalﬁdHP“éméfcoét%li*@sé idgfgetive
Rpaiidl AR pr Bt ARG § S@RTBRYde0r ant i body-r el at ed
po ypeptide.” If the antibody is formed froma heavy

and a l'ight chain, coding sequences for both chains
[OOﬁ%]y JeTRS “éeﬁ:rqtlﬁ B/s éq%gsecretmg refers to transport from the cytoplasm

of a cell across the cytoplasmic membrane, including transport pathways that require a signal

sequence and transport pathways that do not require a signal.
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vector or the coding sequences may be present on

different vectors within the transfornmed host cell. In
w@2@reisssy ed enbodi nent, either the heavy or |P@US2006/026334
- ¢hai-n of an antjbody is expressed froma
[0088) ynucI'@st s v&ﬁ%ﬁ sepyecen ghd epigerl epentidg”gbpilh refer to a peptide
seqiBieA%81e dflai ERYTR E §cBdibR Or 8 RBRHLIR ﬂas%enttb@f)ﬁuehs Woutside of

'1'ght chai ns are encoded by pol ynucl eotl des

thedlostr@‘@ﬂ encode signal sequences. Enbodinents of vectors

i nclude plasmds, viral vectors, episonmes and

[0088) OMDS MR lierh 3 AR $L[s9[9ﬁa%les6?é3@xrlﬁ|ﬂu}han§ %Ctﬁgb'r%gﬁzed VH
expression vectors will include at |east one origin of

subr@gssgsc@it o, VERk ARt §pi L selr-ddassan (Bkapnt ker Skappaarand Vipgnbdal-
Vla%ﬁJdQ I)I on in host cells, e.g., the anpicillin

resi stance gene of E. coli and Saccharomyces

cerevisiae TRPI gene, a functional promoter to direct

[0080Tans cr iThei §FM oveword oinpladas et Biclsie tagidapuiighlguion cdonings or for
exﬁ’t‘@sgllon 8Bt lﬁh&l@f@'ﬁd& bAms htiRR lh RletHoaf defif o?i'ﬂg invention. The vector
termnation signals 1n operable readi ng
magfor exsnwle be ik thy detine ofwplasmifl ogosmida ivirlopanticls, on phagel Jte vector
. T h
e B S e g e L e PP L P OB o BT A roplicaton
nuoldi¢ biidhint the homt nelt. alliesenidomay alsq bSanaipplicating st, magnpborly replicate,
a r es such as Bacillus
for ex%n?pq%( 119?%1%9 g ,ﬁ,&&ggn %&%}%} al hosts may al so be
en‘pl oyed as a rrat ter of choice. [0043] There are nmany
i yENdH2NNng t he pol ypepti des of
t he i nvention t hat are well known to those of ordinary
[00&5]' i n[htehﬁl\l@ﬁﬁon {pﬁﬁz?des emBthodsFe6N304&RN2BE dagididse Famtibody
ression Systens, Acadenic PresS.)
framn@e Ohmeti}sre&ﬂted iapides frem penksryatie hesh ovlls withopttbesesed for a
I l,
sl pEdl; T e B e B (RRTBE) R e ek A Foct Bom of
an amnbedbt oran antigpa-Hiodihg v gnent/adtis rssembly iptootvﬁmtémndanmen binding

Imo[egﬁ)lr e%ﬁ@%ﬁ‘tﬁﬂo‘é? %%039%7%1 ! 4 150rE $ALR %cg%’ﬁ‘l%tt E&h%e the coding

agescr uescri
sequldBﬁfor pﬂdl—W r@lOIpdehﬂ antll}ot‘lb'ﬂﬁatﬂﬁcﬁﬁas aif ai@emee)lmom Trag @8Miain signal

seoBEE55 s "y 2, D, B0 SOEGTRC L btpalieirnerein by

‘ refc{rEiﬁ:Sen itd %&etle]ﬁ: bka@he elﬁboddﬁeﬂkshe ahﬁb&ﬁ& @nul8meéic poottins of the

ion on tens T and LacZ. S .
vl PERCSRCHGP S B i e OuEs o eomfnenaR] Toking o
sigfid? |p€1§3ttdab|’[¢16 roatibadly ieastobaiciyesrcadr nire Gedlor¥) chPle cfakpregsing an

er| ve m conmer ci.al avai |l abl e pl asm ds. .
antibgily, apidbady Higgment & aé‘F‘@?i;é?r/fFlé‘tegP‘)]tyﬂ@t %ﬂ%\ﬂho%ﬂ i§ frpgd from
a h\é@@tzﬂfd daﬁg}a?o%aﬁlAI&fﬁlgSZéA&%)ces ﬁwﬁﬂpm ridydbe ¥RENO0A the same
i ncl ude or exa 9WBKKZZS 3 (Pharnmaci a Fine

Vet etithe %dlnaf;?ﬁg%ﬂces may) B¢ BfFFerh A8 deﬁﬁw vepPEgun hedtappformed
hodVREIL.SAR 2 %fcrﬂé@"‘&nbo]ﬂ%‘ﬁ? RRR3RE heRACKDRAR' ch&ﬁcc;ﬂ é?ln§nt1body is

are conbined with an agproprl ate praonoter and

expgessesciram apolyagfileatide whish Jeesawhensadseaisigyad mafncvym @memyefened

emb&Bm B RS WOy Ohnd (1Bt BRENNME |eﬁ&¥d‘e&‘% v A nuSRGRRE SvHidhedo not
pol ypeptide s under_ the control of a pronoter that is

encpdh gighad aedueiags.t ebgdinienta ¢f stars nelude plasmijdgevinghygotarss episomes

and chromosomal integrants.

-10 -
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pronoters is avail able, and can be used in the

expression vectors of the invention. Ordinarily, the
w@edoeotssen of the pronoter depends upon the cebPlT/UyI96/026334

in which the pronoter is to be used ronDters .
[0042h be dEPIetAlY: FeFTRYIBHY rezswgssaw&aﬁownggh ey@t. lgast one origin of

reHRZNOHE ShEnEHiA SelGthile RHARAE AleAfRingO @elét%h BNRGK cells, e.g, the
proteins, anong others. Particul ar naned bacteri al

amppiclp EBISEnPhEMe 9 & efi andalapchara@nycysycergyitiae TRRb denepRfunctional

prélﬁ'&elaﬁddﬁeﬁp tralggqu;f Al ¥ 41960 ndek %ﬁﬁa{ulap Qéc@ éss well as sultable
I nclude the beta-|actanmase (penicillinas

trapglatiop Upitl@#ﬁ@taéﬁ teyypinadion Slg@i&mg@erablle r%dlnglf%ms S‘lmtabip @rokaryotlc

ho%tg %or at15 ﬁlcgurgg 8}5&%8 2?%1%?5 gﬁ@%g&&gzé&)éi%ggk‘ ’as fEhceOh’ or

Satnwe@r Un]gmgrzui(z,DeaB@m speeies 'aithln Ilmner@ﬂ’omdomahds, Stheraginyces, and
A Q.

Stag?z%iﬁ%otcgzﬁs',a‘(gg% sRE&eszs%Zh a %%%ﬁ }otﬂz& 591% OQhC % c(et%?h,gsttsaﬁ?gy also be
employed as aif8fer oNanwee 292: 128). The part| cul ar pronoter
systemis not critical to the invention, any avai |l abl e

not er f e
[0(%51)60 ti o’lr“]ﬁegefatcuiehlé %}?ﬂgésFloH ggtgllé% Or}.t)rgi 0] the zxpeptldes of the
invieatidn thattane welf thretoethoaafof ordinany skyill ik the larti r(Séeh e.ga Fel:nandes and
F ression. of ol r okar
&% S%dcs) t 699 ne - Expressiop 'S'y elpéyy 8F%elg}c$§r§seﬁgu arge.au lbelrs of suitable
vedtom@ m&cknoMI to mhasa df tkil s letaroandtdiatoninieiciallp avdilable fer generating

arti,cul rokaryptic species a ut red. Such
the%?%%‘il%aflg R0 Bt %GWQQIW?@W L oPRiRe ekl apamgvided as a
repedseiteitkef hud Iﬁbﬁlhﬁltlﬁ@%ﬁarﬁlﬂe et eﬁl@d PBLLESCript, OB’BiXEMS pBR@script

hyh I
SKy St R N ot et PR S LG (Sraeonty P Licohbs @KE223-3,
pK&293-9t PBR AN ipREtY EHRAkAES, 'ﬁﬁKfp rp@m@ rﬁ-pﬁa[g% aeﬁbéd ifea%\w p15A-

in the art and are describ mbr ook

basgfl, vectori ERase.al986) ki Heidsigor Aiiss NN a3, anofidion expression
sys%?ﬁé Srll,lgh E@G@?ran& q_ggz atsgﬁﬂf ’CX%%SXIOH%&O&%PQ%}CIS‘ u&l can COl‘l‘lpI‘lSG a
Current Protocols in Bi ol ogy,
selewighle siarkey apd baatérid @Slgmmf wplication dereved dirasm cemmicially available
i S r r n
plagr?gfts :C%lﬁl?l‘lﬂ?&%%&‘ﬁ% r?gegrrl‘l |So3nfetg§ g&egvlén%@bﬁ?gﬁﬁ% gecttor ngR?EZ (ATCC
37¢0)-i , SBdiccothmsicimp. Veciarsd u@hidm) fml bmnmﬁalplﬁ(m 3aI(Pha3198c3a Fine

Ch%%%g ép;%%lg) S%%?eg% Tor such éo)%é ss?t8?1 l\?aifoélﬁgv S4). These
pBRémTQJacklﬂ)hb’yseatnmsl aad) banbif 0w arEaﬁﬂﬂ@fnaﬁaO;ﬁﬁmbteU tuhd/ the Gfructural
sedd 19ceta & ogoters can be used in the present

‘1 RVEnt | ofﬂ(p hods for regulating expression in E

coli are well known in the art and include the use of
[00d4dbuci bl Efpmabmheem@mumhoﬁhe pdfigndchaotldfrtha@mcmem thetpetypeptide is

i-nduci bl e b I.PT nd. ar.abi dyc
undiofioBh drAHTh AR E RS ks R R UER R8T b e Sarity of
prdnenamfsevztﬂablepmdmem be aded amthe f:xﬂ‘te;‘sﬁﬁ ®écﬂ@@ osthp I‘ilﬁzfeﬁthdh IOTdmanly,
ost..cell can.be on r |bIe r onot

thejsgleg R A rspm S RE IR Dbt TSl e HEiGh S RyemBbdp e used
Sutthprolwed caf beE)dE)ﬂi\&ﬂsﬂ‘rm dpéroas b@croabllgeglmolﬁmvwzpms@mcal as acid

or. devel o factors suchh for exanp

PO RBIHGFar I T PEriEer GBI PEGH e B eI BN Bifisril promoters
includglhel, tdcangey rIUI igBt) 14r86da0PS @6 dng AN C¥ufimonly used prokaryotic
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[0047] For E. coli and other bacterial host cells,

i nduci bl e pronoters are known to those of skill in the
w@edo7/0T486xe i ncl ude, for exanple, the | ac pronmeCEUS2006626334

bact eri gphage | anpda PL pronmpter, the hybrid trp-Iac
ProjRQiERS L iBFludenthgnbrtasiacigmase &@Blsllllr@é‘ﬁeanﬁSlaCtﬂZ@?( lag)epiBmeter gystems
(CRdnge, 1988, 199008auP1d3: FORY. theofiptodat (B3P prgl%gﬁer Qﬁgan{ Nétfoeddel et

bact er i ophage T7 pronot er (Studieret a

al.gi $i0, Neglgisrdcéds fgr., 8: 198D, ﬂmrtee proxgster (ReBeEr, @i, 19&/,\1*8@ Natl.
Ac&@ 557 SUSAThﬁ)Sﬁ ﬁ)'oﬁﬁﬂt e StaRBgh- &J}Rl]le& Il’quéﬁmﬁ&@r gl'lc? n%e%g dnbosome

Sanbrook et al., supra. clble pro
blﬁdmg sife Rerimatekpoet |aéarﬂ§8é=r]@t%ﬂe§82 we8). Kireparticular piloumter @Ystem is not
r
crltcrlr&éitl + tﬂeqﬁ%’%ﬁg)?na rag%gatﬁﬁ ﬂr htléld ﬁlat E’u%gtﬁgféaﬁrg%%a E}g canaBe used.
Selgetidn ca%thwmpyomtawewestor {umat@ﬂnoﬁ sewelbwithie sisd levelccxﬁntdimlry skill in
mSgpuences such as ri bosone binding sites,
transcrlptlon term nation sites, operators, and the
i ke may al so be included. DNA constructs that include
[00#8k or nireexpiessibe s paypeptidless b perkawstiarcellt ethwedhan E. coli,
. ess] S A [ t he cleic
rog B0 SRR 0" SR A oDl b Sy s RS it
pradegiotiespebiey e rafuired pfeh pranotem can tiedtitsied fas geree |tliat have been

o 05 £ TS Bt i

lacap‘rbmbtad funbti@g rie Bhcitladinrgdisien) e AC&n S UTHesd il othdiGuitable bacterial

o S G Y kBB PSP 0 P58

czaﬂn@ MR opbritory SanhaRl iCol D BRingSHEAUEN L Sfor A8y, Ney.i ahal Aglask] ef al.,
ue ce_of the antibody, for exanple to

n t
Cuprgs p’ef’l‘gffg p’% Matcsler oRfolseradieder SHplihing hésseftfpoad Wiley

Int&ﬁmé&é KRN0t BRferRUERRESon Iﬁﬁenﬁ%ﬁé}ﬂ)‘r&gﬁ% %etsﬂrétb'iﬁlﬁ Hf FiTS 1mient10n
e transl ati ona

ce is assenmbled in the a& ria
areraéfa %ﬂfgmf & Sl BaFHw nend paiispeiatalve eafs| 1983 oene 22:229-
23%;NbSRER 8N oANheE e NMAhRABOD B4R SAY e NERS for QL SRREdsHn FBems are
heterologous sequence can encode a fusion protein
compercidy atpiahleN- t er mi nal i dentification peptide
inparting desired characteristics, e.g., stabilization
[00a6] Si rrp'Elﬂieﬁébnﬁt‘}tﬁﬂnfe'&@é@ﬁ%dﬁfmrﬁé’t@t@%&?’ﬁéﬂus@@ﬁﬁﬂpbﬁ%ﬁ 1nvent10n
roduct 0051] An,  ATG codon is gpesent at the
M%l?odﬁ ting e&raia@ﬁe%Es%wr@ &l knowen idhe @@g@hmsm@ ﬁlienlse of
1ndhéi§le3ﬁ01|}1lb{e%r 6h RN IR N NEe DRHASAME v 5&@ inducible by IPTG, and
am no-terni nus. Upon the expression of the coding
arabpgssainduscible peometerar nRegulatethiprasnaiers Fanee ddvantegesiin ddcavse the
HEB¥rfB6n [ RYES QbiaemCHe ! S he
“ant i bodi es, egn?@ﬁ Sg’rr 2 agenlwqei“ﬁtﬁgstt %@ g%tp g‘l;‘/t%oé]leg inducible
propasitey e ptnr%gteg@ﬁbﬂwﬁdemrqsmlemﬁn@m mhengfth@ Iﬂe'elDMGexpresswn is
of spe
altei‘}%ée B? |e%§%g§lg&gla&a %lglhﬁeq%&lq tt(ﬂ'k E%C%téﬂ f& examr{pl? %em%e\llr%tlrl]rte pH,
anaetvdic quaemhntcmhrbmns,ﬂ@g rlneanpmorf factms dnd cl@mumldweavy and
a light chain, either or both chains may be expressed

[oolsomM a GRAING,5 S smeﬁbmdgual t%fé G0 pp&saﬁt@{sg@é ¥nown to

both chains are expresse a signha
those of skill in the art. These include, for example the lac promoter the bacteriophage

lambda Py, promoter, the hybrid #p-lac promoter (Amann et al., 1983, Gene 25: 167; de Boer
et al., 1983, Proc. Nat’l. Acad. Sci. USA 80: 21), and the bacteriophage T7 promoter (Studier
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[0052] Translational coupling may be used to enhance
expression. The strategy uses a short upstream open
wao e@nsissss onal reading frane derived from a hiBgi/ysS2006/026334
- expressed genenative to the translational systemor a
et aly Aot Mol PiokoRabem et aloN By NeNpdedasi Gibs EatERdhese
proffdBand Wi fsclafe MAGRE ilOWMBRJiGRR. Qfplne pronoter and
ribosonme binding site and upstream of “a term nation
codon. Just prior to the termnation codon is a second

10068} 05 o el Rrgmotersior aiher erarnisng #g alspavelldwnaivn a those of skill
in GRAR | BhdsbEndifd 118 bRMPRQARE o QhlIdiiSnehd ?&b?ﬁaﬁ%r‘ A Rlat shock
t he pol ypeptide fo be expressed. The systemallows for
propjetercasiedlas many pibeisat i on of translation. See Squires,
et. al, 1988, J. Biol. Chem 263: 16297-16302. [0053]

[00cT et eco@t iRPALES BAdIC sREREE eich N 2O ribRGhat 6 ?ing sites,

fromthe culture mediumafter a period of growh o
transpEPHORPERRALON GRS ORSTHYS, tan@ﬁlﬁ 115@1 ez plse P@ reludert: i P8 dyconstructs
thaf ¥R {ufere Sdridor Metehgf ek E%ﬁrﬁg? 'sécﬁlg+&9 afd! ttég%g_ 'F‘)‘%&ésgiﬁg t]:§nsse‘ftes.”

medi um i ncl ude Western ahal ysis,
Acemigipghy.- the mkeldiciamde thet enrcpds Ga palypeptisley &k li8Ajpor@atfoe tiediesired
[ [ - etected in or isolated from
levt{;}ihrbtcge egélsp?élg?nx%s?#ﬁ%spgeel\gteri a. Methods for disruption

of the periplasmand release of antibody fromthe
[00@r i pl ashitenslptipatiniiatian eodpe | thayk hevirtraducedndirestly upsiteam of the

i . 0 e ck..
T Tt s
fragsfient Ipelypeptidntis erpressddevitiue lnwihtorayt (ot SN-fdratyl evethoohg]) trbsidue at the

_nol-ybept i f¢ | SO | a, cadi ng..sequence [ ar
N-BALNREP AR5 Aok L 5 R PR BHRRGE B o
foriesanaplaid fadilitate Buidloatepiok dgectioa@$ thenatibide or €orgnother-ppse. The

hetegrlﬁto%_ iRl e 9 %?@E%%:lngﬁé%[l@%f ingfél,e \e{Ps)r}r/B%ﬂEea &%}E}?tl?%aé ,reaging frame
and @ithehe aphepriacd traRlatibn afigatior|and kermimntibe stdiueses.ofOBishdlly, the
in the art. Expression yvectors .useful. for_reconmbinant, .
hettsBightie: RaEasF CRLERIHE Aty Bro Hh e § PEganal Mettiicaton
pepifé iOPSSingRsitddneRERteakticy, a¥ai tabllAtidE of simplifll tfueGedtion of
Car | sbad, .CA}_Pvgct ors pcDNA3. 1/ Myc- Hi s and
exprespadascombimnipedute syuitabl e for expression in
mamal i an cells). Additional expression vectors
[0051]i t abl eArf ATGadddarg ks meseat itate S@nd be tHeusting spqueh& fush @fat the

the jnvention carrespondi ng, detecti on systens are
XA PPE T fotn S oeRr oA R o o df Sy atingy Opon the
expEeEioR roiirt]}iﬂ &hd,dir%Vs’ﬁhdleahlbé, Ethef{ N-t@rminal Eihfﬁg adikathdlhe BaGRE Bk May be
ot her , exanpl e a suitable tag s a ,
remg"g%% by SRR B BRI vipeo e %%&Bﬁ@yﬁa%reﬁei A 2xtihody-
reldi@t gdlygepaiadt Rnéhied Mok edpk @RABA Sf thEYPNBadddihg Bhdfence according to
adj acent. hj stidines are used, although one can use

this,35pest of theelwyentinn dresrapablesgf biaging antiecat Ty areat dret i angibody
fragrh @R RIBrh&iPEoR A hea Y ¥Rl ARt REaiR! ABENG: BT @ﬁa)fnsfrﬁéyd'@e expressed

i

pol yhi'stidine tag include nitrilo-tri-acetic aci
from qeagiing spavgnge; wittean ATGgodon: Brefprebly dothothaigs arecapigtsed without a
sighfl Biia@s Wi th netal chelating adsorbents” in Genetic

Engi neering: Principles and Methods, J.K Setlow, Ed.,

Pl enum Press, NY; comrercially avail able from g&e;gen,
[0022)t o ' Tagnstagionabayunting B3y beyesdde calanps exprsrign. dhoe¥afegy uses
a sh&tBlpdtREh( bR itiANSHANA@nEBRG ! R BE HREOL &lighly expressed gene
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domai ns wi thout dim nishing their biological activity.
Sonme nodifications nay be made to facilitate the
W@ Rk@niors3s3 expr essi on, or incorporation of a doPei/nSioné/aR6334
« @ pol ypepti-de.-Such nodifications are well known to
nativh tsthe gansigtional sysiemn e a aynthegipdl/ Rovcnatirel highdy expressgs! epen reading
G
w5 et B RRCADG: AL pE g BERIND Rl O g s
of anmunajlen cbdum. dusippibeto the tamtindtion |cqt>nasi dezbond ribdsema ﬂnndmg site,
# 0 ide an ini S d
and ?ﬁllﬁWl ‘Ich%1 St %mggtlon cO on t&’li 61‘%11*)1%({:53 ¥ E%ﬁ)he% tfe‘e %z% 108, %f the
polinzptidestabe expessedi "Hretslyycenh aﬁawseﬁbr thesflidiat i nmtﬂatmn bégamglation. See

o PhEbTIBY Ao HoR S 0REIE | one ermbodi ment

the secreted pol ypeptides are anti bodi es. The baS|c
[0083]t i bodySestetadcantibediesucaintbei detaktedvim ot Gotatadpiidrs eheaculture medium

s G HEOT 0T G SR AR BRURC B P By presion

Methotigfot mofitdadigtan@Bodiddan tlﬁﬁﬁbdﬁMlnchéaV\Késteﬁht&lbﬂ’hné@h@ 8DS-PAGE

50- 70 The ami no-term rt chai n
and, FRevadeRy JARFUBPRUPR PO CRLISASu SRS aTbogien oo be
detéidnia *Ghdlfed fomBdht |p)ér1§1€§1@@ﬂ$ﬂeh$aetef1@r Méthéd3€6r dlsruptlon of the
recognition. The carbox¥ term nal portion of each

periplasmang sxleaseef aptibedysirom themeriplamnip frcon a3 WL KRS TISIn pceart and

mcﬁleéthehéeaﬁ‘tl&x} pHYBESHALM) or bafotiAhbab! € regions of each
lig t/heavy chain pair formthe antibody binding site.

|ntact ant.i body_has two g. sites. .
[oogﬂa, n h f%Fﬂ&ta‘i"??PB fatipp gf A P?]@GPEH?:F ‘g‘JtQ%IPV%P&P‘é ﬂP%ﬂ}CEﬁ‘F acids
thaf dcodeiiBe bol jtied SanQIs@andERt ¢dAing RqSRES BT aﬁfepﬁ@éwr Mag” for
The I%%@% i ns have two domai ns,. correspgondi ng

which gn ef Wwa&%lscﬁvw&b % oOUCh @p@mé@%ﬁc udﬂné -8h éa“{}XF HA-

tag,q{aﬁto@éblhﬁﬂg ol Ve (RS ,an@mmmmﬁél mq@ @) td8€or¥ny such
regi on and ? hr ee domai ns (1 and 3) in the Cregion.

tag ThiBTes U mbeiRE Wiish miagyeriwewp é%ﬁsea?frﬁkﬂbmrfbe art.FRppression vectors
usefiff gfop r})ewonmﬁt %roéM&h&h Jfaﬁlsﬁnvfaol n@esvhla\&?@'t%e epitopes are

associated wth each other. It his pair of
conragjPighs ayajleblgn@.svHpvitiegen, d?afflslzﬁd \Cﬁameswés a@Nbédng%HlS and
lﬁﬁ‘&i E/‘i‘irs }ﬁlg%en&nfaﬂe%? réfib iié&?fﬁﬁﬁﬁ& Yats). ak‘d@iﬂ%%}al ession

ich together are responsible for recognizing t

vecam $uifeble &ordlttmlmv/g diagdo the fasien greteinsiof dierigvention and porcegponding

r
det%:% sﬁréerﬁ gl’e ?1’?0%31 e?h%%n I%ﬁ gsfcl;flelqat%g ol é&é)%g%eté%ae}qg cmalmgrmally
avaﬂah]c (éfg aﬂﬁmk(ﬁ’k (Kﬁ@kph&héﬁﬁ)mh%lﬁﬂm eanmeplt o anwgible tag is a
porf iR Feh@t, Pickar B bk A8 pefl Erar o cignas
Typiedlypsis ajaecrdetistidrs faro m;eﬂanlthngf_ﬁ @né icath ugeeltrmré iondess than six.

. uen vi a.a.conpl rocess invaqlving . .
suipE TR R B ATT Ca S LR i e e fpighpolhistidine
tagQﬁﬁhd@SnlﬁﬂG-h@h%ﬁId‘fcidemm) @idchelt, E<,amm) O‘Puﬂlﬁ?dm&ﬁof Ie:amyinant

chain are SSi a . nu,

PIOfS; ! g&% ALSOThRRIS ﬂ‘t&%‘%%%glfl% 1§'pé) ’”5’§ZP? G”g Methods,
1K 8Miow, %& Pighdind Peesh, Y ; cofiReGllY @k ¥ilabllemy cglagdnn Santa Clarita,
subcl asses in humans are designated VH - VH7. Wthin
CAi)lght and heavy chains, the variable and constant
regions are joined by a "J"
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regi on of about 12 or nore amino acids, with the heavy

chain also including a "D' region of about 10 nore
W@piono1sees ds {see gener al | y, 1993, Paul, W, eBCT/US2006/026334

Fundanent al | munol og 3rd ed. Raven Pr ess, N.Y.

[0055 li ncor P af &4l wume@}g@we éhqt Anqdificalionsi Gap by tmagte tamle protein
do:%ﬁ*lﬁ) Qﬁtﬁ&t)dmh%@ﬁ@]théz iJ lﬂmoﬁl'cﬁleafcﬂhﬂal Sk frodi&EdHoRS by BOthihde to
i ght and heavy chain varia regi ons conprise

faciljtpte thea elonige f PRrasHeR. koran@rp,qmtmneﬂvfgmﬂ@nmwn@e& eolypaptidgy Such
mddBEL RS afd S%??Qnowﬁ% th%cf skiflbin gla'(??ﬁt aﬁﬁamcﬁ@g fQP&a}i&e, ‘;{1@ %ddition

aSS|gnnen amno aclds to regi on IS
of sodwns d redtbennietthinish of dlesf pelynictaotido thakghendes 11%Bmdmg oﬂomam to

o 4 RN 0 bl fhsgion i

or 8dBHGBBam{n0CERI (¢.8., hals Hﬁe)epiae}:kimmmﬂmlatatenmhes foucredte (oﬁmrafnently

ant.i gen er or nents of a

oo e B s St BisR el b o B v e (1 )

t he Fab fragrrent conS|st| ng of the VL, VH, CL and CH
POAVPEPREDES i i ) the Fd fragnent consistiné of the VH and

CH domains; (iii) the Fv fragnent consisting of the
Anbo2Rd VH domai ns of a single armof an antibody, (iv)

the dAb fragnment (Ward, E.S. et al, 1989, Nature 341:

544 546) which consists of a VH dorml n; (v) isolated
[0056R r egilBnane amkpdimeny. the assorpied fpokpaelifes are apfihedieant The basic

I nt
antgl{ogg %glqﬁrﬂll% gﬁ&glt t{)t%rélgﬁ%%n% {gﬁ?rggrl C])i%clll eglélglgﬁ e 3601‘?1posed of two

ideptigal peiss efndbentdst chaing, qable phinheving owe "lighe (alpauit I@é d@Daa) pnd one

I RO (RO 0, 5, SR A LY W

varzghts tegidh @ abowt |100¢o il HY excmoienamino gtldbpmanlslre@bnsﬂdh dorranngen
Fab ab')2. F o

rec"élgﬁﬁ(f‘h g’l‘kgeﬁcialrhg&g ?!e'é%gﬁp%omgl'ﬁ df eaah bl%ﬁl] IE’cat‘ines %c%n&%arr%tg regl%h primarily

respamfvieofod sffe(aqirdfumﬁonbdﬂry variatde teghmsl wi Bz&ﬂhdi@dheavy chain pair form

t.] n prote| ns th t L.bod: t
the a%kﬁf@d&pm Sﬁ%l |l%ﬁ§ WANRH an%l?]oélyéllas ﬁ‘{)(’?% %ﬂ%?%@ oA ol as o
comspt @md(Gb/l dntl Qutzarabliel ggiah (WgptHacie chaidl ip b%ﬁﬂl&ﬁb into BQdeHes of

do%lﬁé 2’?1} 3@1& ?}ég{ g')?\g’qetgv otun}hmo u: (f(%ﬁ?é ﬁgi?llg ﬁg’gf‘xg td r%gi'on [ar?c? &%]other to
thel‘mi’ﬂgitﬂgl TheHebiScHadi hatOfbyir GExh&ifd) lofS forfekpdnaiig! tb dige Wir€zion and

wn, t one _a heterotetyamer having heavy
thf%%‘f?m Sgh?ﬂnﬁamn tgﬁslfﬁ%m RO R TR (oph pign Bingsa Fab
reghﬁ@\éﬁc}ﬁ(ﬁ&v}ﬂclﬂiagﬁ VL akae Vﬂﬁéﬁdﬁsb&la‘ﬁédrvﬁﬂ{ $HER ofhSr. At is this pair of
12 characteristjc of anong humans and nost

v SEgioRaI¥L 2 Y tat Fier ﬁ%ﬂ%on% Athody e POPLHES (aRentp gmino acid

seql8R¥ YWakil@dng), Ghd®fhicht fodSthst fe 'r&g@&ﬁlﬁé #&" REbenizing the antigen and
characteristic of camelids. 2 Slncethe I%re i on

progiding spegiigenchindipg gfendp eY‘?j’GmPTﬁ data&aftaﬁlelvu Tggion essmm@tuprfmne three

corﬁ%lerﬁ&h@nt?MQE&HEHE&&lan(@bﬁﬂeb%éd%?Jhr ﬂahw% rsgaﬁsrtm) The
e region iIn eavy chai n that” nor ma y con acts a

CDiRs gkt th@ m@ﬁtrvangbl@ parhefetbie variabledegipis kidcthesnpantorm dhefcritical antigen

binfifng 'ﬁg{éﬁ ea_bﬁ ?t?glldng are%éﬁvécpfrc?ﬁl ‘ﬁ% g&gllmatlj k%&n&r%rk\/ﬁlﬁences via

conrpare nor mal het'erot et

a cojaplex hl@C@ﬁ lmhblﬂgemﬁylbuhaom nyjitation ahdy@lectiore cal | ed
Vari abl e domai n of the heavy-chain of heavy-chain
anti body (VHH).
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[0063] VHH has excellent solubility due to its

hydrophilic am no acid residues. Amno acid
W@ e3n1d8e3 i ons are scattered throughout the prPOED2006/026334

structurewéanlno acid sequence) of VHH Additionally,
[0057se nyH bﬁmms(:arsrﬁl%ﬁ% 28 cithari kppna of dambda. cHeryyeghains are
clds@fibd®s SRRRE R, atﬂﬁ@ defth tdr%?éﬁlo%t EACAHNE vRf an\t'{thys 1sotvte as IgG,

correspondln tO th Slte hat Iinteracts wt
IgMoteet: 42D pd nresmqq@vebyf Jesive ahai pubdlasysa inehunfans #re designated VH]

- ‘Vﬁ"?t W’lthn BET UGS HESy o éﬁ’sggﬁ il hya &%Ltgﬁqeélgl{srﬁ?ijo}gefl by a "J"

hes@ am no aci stitutions are
remwf prut\ﬂ@m‘ magg 41@ino|aq@R with the 5&vyahain WaT imheling as'ﬂ)" reglon of

ab%?&)glé%rg l‘é?ﬁltld %éfcgsrg e\r{%ﬁgzemﬁ/ yI99$ufah S\?gSt N u{;{agn%ntaé émrgfmology,

3rdgd-RayndGdss, IR:M 1918 Qr(nmapowtdﬂlﬂby defedene@dn its entiretpficrlall paipdses)).
|  amas have very high thernnstablllty conpared to
se h 0 use
0082 1 SEENSL AR €. BRI Sgy U H3E, g roions
comptisec elbesmting dfranmesionkt and Cbmplemeanatltygéenerhnmﬁlg m@mﬂm (GDB(s) FR,

0 R, % 00l A0 ) G '

acanianbowyth rtepdefinitione ob Kabanedsi7dand, 3996 tsap ) aeitbrhfhotti® & Lesk,

R R e e AR T e T

conmon with the 1gGs of other aninmal species. However,
[005BE CDR3lt has bdee sbamethatMibel furetooof biadiag amagehecanzte:obeb&nned by

mabfyt SE PG Sp GRS, (BO Pl YR B B o sogment

corbsisBB) of fhorVigaipCle and:ﬁH‘ﬂ) doedint;Qii) fe Pﬁﬂfﬁmﬁl’c m&lﬁﬁagvckf the VH

an am nQ. aci
an«l" S%ﬁ dgmas: 31“5 %e ffaéa’é%t copsigfing of ﬂ? Vot a@ﬁ%&alaﬁ?f 3 bpple arm
of zmﬁntibodiy/ (MFHeftEi&ﬁdg&@hﬂ(WardVESCB ama]g W%NBtuhf‘ﬁ d1l B44Lb'21/6) which
ver e var regi.ons of a ¢ [ can
Cori‘ﬂafffe fgaywqu maih1se at“ﬁ@%é?ﬂﬂﬁs anfl ©3) Heky fragmentst @élvalent
fraghédt eompadi v o MAB il SBEAt OIS by 2 bR Y/
a%ﬁbltl shggél February a%g t2005 S\I/\:hal cﬁlplggg?ﬁg%r%g%a{megg reglon.
ein refere inits entirety Q67] In anot her
[005 odi nﬁﬁtvas?ustm eats ot dhe IQVﬁ%tlognfhe@aa?Pffyeqrgp@aody fragment
map Ok YpaRld-catkh @hﬁo@&ﬁﬁﬁ@'lﬁ f@l‘ﬂ:le)ﬂﬂﬁ h(ﬁgzﬁvy aﬁ@ ?ﬁﬁﬁtQJth Examplary
nQgl obul i n bi ndin

sy G SR oute £ aBRtadieng ekt AP YHH, Fab,

Fal> OF@b 02, FvPEetat @hilioaRE nah@Rals, aﬁﬂ%rng?nﬁﬂéﬁgﬂéﬁf?&hé) BHd hibody or

din golype ptides are deri ved
antftﬁﬁéa ﬁ’é@g? Belvpeptifs Risiogawetrins.c dhthgianiibrgly cerking|achepraend a light
cha‘l“rn'jl rc‘»n@@r bR ichAfk WekeRENGiRG: £ QBRI BSptRb afd lpr@fe?a%gr botlhchams are
%ﬁe ptide to confer the binding specificity
@qE§¥ ithowt ¢ el pertident o t he i nmunogl obul i n-1i ke donmain
cont ai ni ng scaffold. The non-i mmunogl obul i n bi ndi ng
[00p D] ypeptlrvdcesst@lﬁmkéae of NIKRRL icoRstiae e ﬁﬁ%ﬁﬂél@&ﬁﬁs &antibody
gg stabl e_and_nodul ar ;in both the scaffold domai
molsEyIighal camelils e kPoWs i Frifinenca heterojetren bavins heavy chades and
light2R8i8s, @hd 'ﬂ%t&ﬁ&lcgﬂs%{!ﬁg 1@ laﬁn@%%éh‘éﬁl &t 6 QRIRLSstructure is a
Addltlonallg he i munogl obul i n-11 ke domal n
corprppr shaicigishe af {gisoanaarhugany eedimiost asinals. n@mu the other hand, the

latter IgG having a heavy-chain dimer structure is considered characteristic of camelids.
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from human sources so that their inmmunogenecity when
used as a human therapeutic is negligible. The
waeeaooisss of the invention also can be readi | BCT/US2006/026334

constructed_%o contain or omt naturally occurring
[0063] v s ac chifts e VEhseing obp heayy chein diger fasy i a eamslifh dogsmot have to

maRb ﬁl?droﬁ%bfﬂnt%ﬁ@tﬁér@|v&3lthrﬂ)l'1g€l‘ﬁ i, 8le rPé%ﬁ/ Hlecﬁé h&@z cham that normally

structures. [0068] I n one enmbodi nent
cogfpqtea light ¢hginnis whamﬁ@@y@mmlhma@nﬁ deMgregdies pe ptqanllelsd Due fo

strlﬂ&erhlncgffa@ﬁde? QSjﬁ{ Bl foa\%%sgtﬁﬂhﬁmefé?cg@% ﬁ{éﬁ@ﬁéﬁ%% domains of the

determ ni ng reg ons I nserte

hegvyrehaio glimou IIgGls ek ealldd vdriable olvineim ofi ghes haefv&ahain ofhigavy-chain
amﬁ%ﬁ§~@ﬁq:inserted into the | oop regions of the Thyl
0 éepl%de which allows the CDRs to fold into a

simlar confirmation as they would be in the three

[00$3hrensi oYWHH hasr exsellang solubilitye d@ﬂ)m)litﬁ hydrqphﬂle nmino acid residues.
' y
Angﬁ6 ti %gg éuﬁseﬁﬁto ltrlasg %ibgotsgagtgrp? ?l'fou P b| arﬁ'l %mc%‘lf {igo acid
sequiizpe peft B Hs tAdcdmom@llhsp Hreeglhitdoophiie aprancemﬂd msiﬂuézdﬁigm a cluster in the
ti,on.

st oL Db i S lse 7 L BrBogb oY Rl d g with the VI

domhihe erremn'ﬂ’l.dcnﬂ'gieﬁiauﬂmrﬁdlspi@e daﬂaltéitwrg)mﬁﬁclﬁﬂdﬁ é@b‘mﬂéﬁﬂl?cballed

aci Su S Ut I on at S| t1o
ot STl Canti5® 2Byt SuBLo e T P wORF s V3TV, G4
L4 ER) Ifbf enss, einﬁ CWHV @relil gockh oy %ﬁﬁdtfbﬁtéd}/wit@@i d Sachl du8@fistions increase

ﬂm @%f%&gaﬂﬁﬁenaﬁﬂhagééla%%f?élgf?gLE|2;ﬁdbe made at

the nucl eic acid or pol ypeptide |level using a variety

[006#] et hdthsthémnone) NHHshdsﬁveakﬂbﬂnedarhélst&iﬁ Hbthas [HAOS Glery high
the j nve on is direct

th mbodi ed
el SRpPi e i B RS REPISd otV derived
frothhiji€3¢ shevdsl aan qfrommhﬂblél inBlebil4EthaORBhRAICABE ahﬁlgeﬁ g)lndmg

BT NS T T

carrier polypeptide to generate an anti body-rel at ed
[0068) ypeptihdedivbrsithenfi miody aepertSeafdrotahdnas VipeRidmsd by the

d llbra es.of such ol d pol ptldes may be
coRmeTY MATDITS TEHLH oY by 2R 6 ©hJgL or VAR regions.
Poﬂbﬁmh @Sthﬁeel CDRS $.in Bahraod whR el V\%@J ofUIhdNAnidAPRE8H MSwever, the

bl| hed(%g&ggber 30, . 2004 ch is_incorporated

r'Bit sRQn 15 hirpclerigad Dy dis yrelativaly iope Aenethswigraging 16
amhﬁra@idﬁ (Mdﬂﬂiehﬁén@" et 1AM Heg |P?9Aé)n' Tén‘zé&ﬁng 9B Di299r For example,

g-1i ke domai n" when used in reference to a scaffold
Coflll%,a“?drﬁ’ iededR of meyse VH baving anererpgecfgrimiae a@%ﬁﬁm&%f camel
IgGishveStisHal motif found in proteins of diverse

function, including for exanple, extracellular mat ri x
mogrotelns muscl e proteins, imune protein

Q| - surldbrades of capelit-derRdy a@w%ﬁ%nablegleg@@% Hbiedippintain the in

vivERIVBRIS o WRY Qal BRI e fioNd &’iea(-l:ahl@ﬁcp H@bd ﬁ’lh'&e B Pcﬁref(%lle Itf?e?‘methods
i_ncludi ng for exanple he i nmunogl obul i’h, fi bronectin

disgl 9.4‘9@ 1 Ppi %atgg@ﬁ@}tﬁpp@%@p SetiNoj 50@7|4§} pubhshed February 17,
2005URBich & domai n structural
not i f |:gﬁq?ﬁ§u&$§%agggﬁgagmﬁlﬁn%%?gé%f t he PKD donai n,

galact03|dase/ | ucur oni dase domai n, transgl utamase
006715 -t &n Amqibgr e ﬁ@pﬁg’c of the invention, the antlbody related polypeptides are

scaffold polypeptides. Scaffold polypeptides are non-immunoglobulin binding polypeptides
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acti noxant hin-1i ke, CuZn superoxi de di snutase-1i ke,
CBDO-1i ke, lamn AJC globular tail domain, clathrin

wa@oaphmssappendage domain, integrin donains, PaEDUSi0ke€(26334
pur pl.e aci d, phosphat ase N—ternlnal donmi n, superoxi de

that o g fibh ss6lepiivee bﬂldmgmacfa‘ﬂ% t9ware # neredaiormingd peedei nThe non-
1n1@§19&1%uthﬁrﬁﬂld1§é pIRP&itAeARM Hé?}‘/@@'ffb[tﬂ fdh' 8 u)ulm-hke domain

hesi on fraﬁnents superfamlies. Ig-1I
cogfamw@t ¢pEo1d dhati qan et graift%i yrith rbumimgedpwwve%n mm@olspemnde to

cofitef 1€ Bﬁlﬁﬁ@%b&ﬁf&@%lﬁhﬁ zﬁrehtr }{o‘fycpgﬁlﬁe of Jﬂ%l : o%& qbﬁ@n hke domain

sequence | den erm7T's I nten
contgminglseafﬂxlﬁmﬂw neeriymngogiptufin Iblm’lmg pab’pcmsle?ewhe invention have the

er ef | obul j n-1i
S S PG o S S\ IORBL A 6 v
the ebgity tto agveptgal blk)ed diengd n)f Cbenéra]ogmusg polgpdpeide binding domains.

Acﬁ)ioc{oé?lﬁp&ﬂeqﬁl r‘{l\élm ! i n li{%ﬂ%( gp?ﬂgln?{%%g@u r{ff g{%l ciag %{: %e%di\i\e (l)lltainable
froth hiuasre sdurdeg -sbltkﬂ tﬂﬁﬂ&hﬂluﬁég&11@ll1<t§llmnﬁl$aﬁ Y amdnha@Sth@Iaﬁbutlc is
ar

negtitn apsscafigS SEBE rnichlbcionn B gesgfy hrhrarivdi ongin or omi

naﬁiﬁﬂl@bﬁ&ﬁﬁn@p@?sa&c&haﬁﬂe tH¥nsWRlto include novel chains or other extra-scaffold
db. MEI%ann ac |I/scop/da- ta/scop b.c.b.htn1. [0072]

mojghe, CLRPIYRSPUeIUGES t er m " ThyOx" or " ThyOx family
pol ypepti de" when used in reference to a
[0068] i bOdyInroab aﬁlﬁsHlﬂl@htyﬂﬁﬁﬁ\ieﬁﬁoers dile&ed fb\/lﬁiﬁtlhﬂﬂmbﬁlobuhn binding

nt n a supcl ass of pol e tides within the
pO‘yﬂ?ﬁlﬁ ga(ymg' %ddpwllﬁlglﬁ,lr?%s}oq ¢ m%1llga ty determining regions (CDRs)
1nsbm&Jﬁ@@|a0'bhl}}ll ﬁnﬂ’xhﬂ@ldﬁﬁlﬁ@-hﬁe QoMb sHntehiROsyHPRR]. | 488 CDRs are
that. ar relat by their comon Dsandw ch structura

im0 AR Ok hea s 26 PBPEI P FANRAJERS 6 GRE Feo1d o a

sinfilaflch@firmafor B thBP Roukebd abIe hed 'dﬁﬁ’engi%ﬁﬁ'sﬁﬁcture of the donor, or
Partlcularégplypeptldes wi thin the ThyOx fam

parﬁléq, y e irerul ting hybridy oregbérﬁmce aany Telatey @og'mzn@e exhibits
sinfX2binki#he cm&ke@isﬂcs%glpgﬁég tM@PAx@& an&t%gg 3] As used
herein, the term "scaf s Intended to nmean a

porti.ng polypept|de framewor k used to organi ze,
IOO&PIDent dfd 2l orhdieey dhouavHTiaRi g da@qmg g @ptibody-related

pol@bctp‘ﬁﬁ%d haVTh Qultefell dinSREHIS MO EEn- ﬁ&nfd@ﬁﬁfnn Q)ogé Nid9y amino acid

specificity to a ligand. A scaffold can estructﬁréTP

subsEiyEpm Bl someop Al pRYtiensi de aliprad smipeenidessqusoedsan thenlgop domams

cortbN 8 ve Bk | a%’cl{fﬂ/y tolAR] §t1¥$u fid gfh@l' 't})én%ﬁé%%ﬁﬁé %y the antibody-
portion of a Scaf can | e a varl et

relgpd elyeentidet r kg @mo aeitli flisrationd gati g, médsr ateﬁanplhOéQlc acid or

\ polg?é%ﬂqme? 'us1 Q% iety E% 199:563& knRQ@‘ td tﬁhie s Ji 1 tﬁé Lr? d and

er polypeptide %écon Structures

ary an
wel | known in the art. A scaffold of ;he |nvent|on

[0070) | al db Yebrinather embodimentp fthe mygitionsist dizectedaio wibody-related

pol é)'tlﬁéjs iR AR ﬁhﬁﬁq Fh%ﬁﬁ/:oiwintun %lo%hlllﬂfflﬁg”dblﬂlubycontaining

ucing the stability o suppor i ng tranmewo
P°1§Pqpl§1é@sur ghe Ahy@x eebbentides egi be ustthns emnmipeneglotivéid-like domain

coﬂti]ﬁlhé‘ d&Sof r%gﬁ cﬁﬁlgtgﬂgeﬁg@@ﬁt%ﬁﬂgg& %%nt%soda—%ia (& pglypeptlde of

san
thecigyengismo ibdafiigd olyptmidss rut tibwazitd gt sxehércaffeld Pbeptales afay be

ma?er ggglgé‘t}g{gg IIIIC%LIC{ r?%é %#;rr %grnpf)e Hleqrgg \af cfgl??%eldnmi[g%t Efltml 13pphcat10n No.

scaffolds of the invention exhibit |ess than about 50%

amino acid identity to a human i nmunogl obul in vari abl e

heavy or |ight chain framework am no acid sequence.
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General |y, immunogl obulin-Ilike domain containing
scaffolds will exhibit, for exanple, am no acid
W(SE(Q)BIBBSB identity |less than about 45% about BOPgS2006/026334
ut 30%. about 20% _about 15% or about 10% conpared
209"6)256%nﬂﬂ> ishethhrsem e 4P+ 290%arhielbis éncemavajeddierain Bhteference in its
enldg! N framework am no aci d sequence. Residues of a
scaffold that can be varied are referred to herein

wi.th reference to |ts structural properties such as a
[047dbp r eggﬁﬁseér e, fihe tera r Bpfpwnoglobplinslilsg,dqmainy’ qrg'lg-like domain”

whas @8I ROR et 16 h &Baff$ hsdhh%%ded-rfbelre?efr % Gn aft- ﬁ&%ﬁi‘z&i @-s réflwwh
region that can be varied is referred to as a scaf F

stryciyrlP e faagd om profaisats] dveregfupetione sshingefor exsinenie, extracellular
matid Floffsemu&ad Prdteis, ﬁlﬂﬁ‘lﬁgjﬁg%ﬁs F fls@iace rQJegt%i‘sae[ml e%zyfmes Ig-

Resi dues conferrlng secondary or tertiary structur
like) depain trensbessabave degnedigided into Mardhius isepbromilesnisendieg fercexample,
hel ﬂﬁﬂur@%lo%@l% _?ﬁ‘f)g&n@&tlnk% l]"lgtaildﬁ %?ﬁIe rih @ﬁpifj 1l1ecs)I dOi!hg'r superfam1l1es

mal nt arne ar
confainisg rthe) &g-likshd@hpin egictivasmbtifintiude fDme)SltnplﬁC)h‘lﬂIﬂJlerS of the PKD

L g

act&oemﬂﬁmdlke,x@uiii espenfu@célﬁﬁmﬂaﬁbshl&f (B1I®9- ]11fby @ahinON/C globular tail

inclu i ke. daonai n onta
ol R SRR, doi i B TP e b S Rl ecid
ph@phmnblgdeﬂinuhll domiaike soigigiife ab@icasé-Bkd, Z@tbld%subide interchange

mhlc can be used as a scaf old of the
PrOAY E’ﬁtV’YP gﬂtemmé TR VasBvE s celadhsinn: fragments guperfamilies.
Ig-HKd dtﬁtna’itﬁl stehctued sEMREtyGS fafttdhddbetwin hféivh%ér% o®Hifferent superfamilies
ant i I.1e]. Dsheet in which the flat hydrophobic

imePpGEtEe B S ECPL HEBTIE® FRERYadBF IR 16 HEFIOB Hopolugigrike domain

meBBBE Sith&PaHAdRlcRSs éhch SRR, OThdrdlele, ha "tbntl;leﬁﬂﬁﬁﬁﬁc%ﬂ)bhfh—hke (Ig-
llksmno aci d .sequence so as. to _confer unique

g eoHsininR separwilyc i intndedoldl e e 2 de-lilx éﬁlpmwoefammg
mehiBed e gﬁmmnﬁ@lw @ﬂtﬂés@ Qupsraifans wu 9?9&1 lnlvo&m%gg art. A

for ‘exanpl e 'y ‘'menber pol ypept s as
desgEptidie of) & élf@remh dgllk@ @amalmeﬁ@éaﬂ@nw supdr] larmhf@ can be found, for

a'rﬂﬁ@mlﬁgtfaﬁ&l étnlzl' kﬁ)9go%&1ﬁ%op%[9 ? %%ﬁ%f gﬁﬁ |&1&1§n structural
descri bed previ dusl in ersinc
datphgsesaneings! %theﬁlﬁewdb WEIRPNGE- ll/scsmda- CIxop.COR, html ass |
WMHC, class Il MHC, CDI, cytokine receptor, :
[0078CEPt OTAs (RERE MEME @éﬂ“lTh?@!i NEhL6€ ?daﬁlﬁf 1%&@;@ r%:vhen used

hornone receptor, erythropoietin recepto
in refegaaet tra aﬂ“ﬁ?@f‘ﬁ@ﬁ@rpobmmfaieroé@@ptl‘(ﬂntlorplsomtamied o mean a subclass

of PSS AERks M VA %Mnoklgﬁ\gﬁq _ é&tﬁg‘l@g% r%s%} o?dg{ oglobulin-like

bronectin, tenascin
dompain yerdpning @Ql,ypﬁﬁld@ thafraes tietated| byftheagroambort [ﬂsamdwfch structural motif

andgec()o?rla%ﬁé % ﬁ)‘fC{ h’%é\’g&ﬁ ?’Iécrtnlaljg 3?1’1?%3% QO gnuhber I alb¥ olﬁﬁlgn dﬂmams

al ni ng P can
Parfiglargpolyppptizles Wsthm klsa Ehyd)xmnﬂjonf poma(aﬁudea'heluﬂdtfesex@mple Thy-1,
u C ond Ed., Academ c Press, San
%F@g@ bngéeé et aI HfB@l The Cytol dne FactsBook

Second Ed. Acadgnlc Press San Di ego; and Marsh et
[00Z3] 100G\s Weed RirAinFdlest éBwokscafBeldbrisl ibnded Amaden c supporting

poll{:g gﬁée frﬁﬁ&w&k Q8 tB g%ﬁﬁl g{éﬁt danﬁtqaﬁ)%g h el‘alogg%lfb%cﬁ%{% domains or

nts or anti €l
altered amino acid sequences conferring binding spec1ﬁ01ty to a ligand. A scaffold can be
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i nvention may be derived froma variety of sources. In
various enbodi nents, the anti bodies, anti body
WO p@giessss or anti body-rel ated pol ypepti des arECHES100€026334
fron1nanna|i genes and nmy be human, nouse, rabbit,
strapfwally sgparablentipniihe apEonad &equmﬁ%ﬁ@raf@rang Iydiiedspecificity. The
strBRhih P SpRabR §ertiohde a%ﬁffoﬁp&h@&lﬁ?fe at VakiSty 'd? \‘lﬁ?etrén(egtrmal motifs

be nonoclonal, OmMng to their speCificity
inglydjugn Rt *gwRle, t@r@n wéntﬂs(hpetndw@ﬁi% rabarght pdibeliiled and other

pofy?@ﬂ?fd@ lsecoidard MhdMetiplyP Eiﬂmﬁ*resi‘ﬁ&? ’kn{)\@'% Yt %ﬁez?ﬁ ﬁ %gffol%i of the

esented a signifi‘cant technica rea
m‘iermn vihalse eentain 9o Oleslotﬂcmehlos‘ttheh‘tanfhecalrﬂe@f ira andmo acid sequence

w1ﬁ1?ggg:§l{b?%ﬁt alll% re[iLchl 686 glewgﬁﬁﬁ’% &aLhIB ﬁsggé‘o %,%P?\%Srk structure. An

exerpiup régon th@l cdan be mmedmmtdes a;lodp régianckefheitilt jiin{sgbve strands of a
' I i.n roduc:| || secreting, o orm a
SR PHEER: SPAAT  REPROR e st hat et ooty ettty sGparted
pomntdf audcaffold e @efénrm foyherdie aausseaffdle fanievoaldy ie@6HRIdbiEN-like
ristics

S i nmmort th act
ol R R e et tang B ianET TrLIrs G B Lo’ Bmipuse identiy
to Imemkxejmrﬁﬁmgﬁjbhhﬂ SaritbleMUAGE biOlkdk clddih Héﬁh@tv@& a%’hﬁo hh&séquence.
ificity artlcular antigen_ and
GeP%ﬁ‘?B@dHEWPHO?VMﬂ? HARE Ry L awfie@wﬂh%@m fog example,

amfifdCaif] sefpadinbey/ ideBith RES tHal hbduk ASBICAVAGE 1008 %%Bﬁ%l%s ab¥dukt 0%, about
| aborious and tine consum ng. An ani nel of chdi ce,

15% ¢ about ho5fascomngzed tp bR R TMORIORY o sacfable baswy gedight chain
framBwbiROMYin® bAE UEduRAc L ERLsRIvMES€a Qﬁf%ﬁsﬁlgtdcag e "{)ahQ@ are referred to

ani nal %ysually by spl enect ony) d fuse
hergin; WiglleErengeris tngtiugtenl poppbies ichy as a lnpp(regien Qrgfnlﬂsrefqr@ce to its

ablﬂB)kt% a@cd?ﬁﬂﬁgda@eoﬂ?eréd%gld@soﬁ%lﬁleﬁ)r OQ:Hﬁ"@g ?%oﬂ"‘ﬁlta{ pa%]d% varied is

hybri doma technol o
reff:rnedwo 8 a peaflolst variakle reglqﬂ munam regioh, ¢KQ.IQﬁgQ1@51,0nZahemhkkeglon or
o] e s 39:4922; Frankel
ot 880 of SUBAY, OB LRAE <G, J8ATRP o LA b
propexti¢) ¢an1 b6 re{tﬂ@aﬁ]mddhfmdl ort copskureedi onloaf; ab rttan smzﬂl structure of the

ti bodi
sca?ircl dnﬁ r?anéth@%d pr “Jklllféen% i fth%yg?k?‘&glgﬁlg Cé)\]ih :dgt%mgp% which residues

furptl@dm&‘fa'uémfall ytabwt'yaaff apdlyjeptideesaff@d ab wietlae Sigesdtént to which such

| rral ,scl osed, for exanple, in U S. Patent
resﬁo Scag ’f’g and 6, 300, 129, which are incorporated

her ei n by reference in their entirety. [0079] D splay
[007¢&kc hnol dgeefic asanepled ofescpffrlds ¢ft thel invaticmaheaadd innnmfoglobulin-like

deBH 8+n(l)ﬁr?iﬁg ag]l}rpler ,l‘ldlh ef]lintﬁrli]l?t ar eﬂ'ﬁu' lsl(lg%rgﬁ Bry Ol{e:gse rcon’caln a
1mlﬁm})gk>bahrphbe dxfmaam clnara:hta;zhdays 4 Beimdelichgikish ts lﬁl‘@@@ as a scaffold

.Spl a (ea are di.scl psed i S. . Pat ent Nos
of e R’ yfiCecksifs of ghpnt 8815 ginigy Aoliiendes pgnnining
twc51a9&2 oBéﬁt;pa’Ea,lléD@-sH&ﬂ in WhidBIhe/at; hylropiahid Pates 6f B8 Iusheds pack

627, | ch are |ncorporate
agaﬁ‘&f &ch OZ'V ﬁdﬁl g%fg%ef Cﬂntf‘w& rloghtesoa: Wit GRRdeevated #rfping acid
seqhi@rice & By @ SBhRAuKiGud BIRAIOF SRBITCRO S $hel S3affldl 95‘1y96b@id9 r Examples

nt| .body chain is fused at the N-term nus
of %@8 TrR sontaming ApRErpile fegbers japlude dob cxaERlR H@IOX family

memBér p@%@lﬁﬂieb R RelPhd thoWhidduk idiRGduabireAbas vathid B8 iRhEfEMbulin-

i nvention i n order taq
like domain containing superfamilies described previously. Such individual members
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express anti bodi es and i sol ate phage-antibodies in a
si gnal -i ndependent manner. The expression of
Webmgeissss | bodies in the host cells of the i nveel/U81906/026334
rovjdes inpro %d expressi on_of Boorly secr et ed

inclyde; 9 G krepentory £R8eSPAL GP2ofasH MHL: glass I MHC, CD1,

cyt@kllkae Qéc%ﬁtﬁﬁ%@gF RIeLHtO0 ENEESIPHESHBE, HoﬁnéﬂeWe@Jp'tcﬁ? grdWM hormone
fusi on fr ot.ei ns nay al so be expreéssed f

TeCRIPY ST réﬁql?tﬁbgecﬁﬁromtﬁéer@hchﬁﬁ@y Hft?fgqr@h gpmma gpeeptor, prolactin
recbRGK I NOARL, VORI, 1B820H eﬂ%%derMEt@&qe?nJ oﬁbr§1’fercﬁ§n gﬂgsbm and, I-set

purlfylng and analy2|ng phage anti bodi es ar€ descri bed
cofjtgning dompis welypentidat or a Ametidnal fr@nmbthéreof Enguiplady desbuptions of
| sed
ok ESUNBHIRES g 53 Sl XL, 8 3 25 o
Isapiesr amid Hdytpny %GOQr Ehec ddhesion tMolemntd Fc&:’tsgB))Ok [Seﬂﬂﬂ] Ed Academic Press,

5o B Y o 088 S5 SR 0o

SapDésge; 4md. Matsle salpHagB < lzammﬁmmeld Setondi EE UM &ddemic Press, San
SI ngI e-stranded DNA surrounded by a cylinder of coat
&'otel ns. Most of the viral capsid consists of the
maj or protein pVIll, of which there are approxi mately

[00Z5]700 Cdlﬂbemtlmesphmgmdy /ﬁagmanﬂs endmﬂfody-lntdatp&l@gbrpeptides of this

PRl e ST F iR o BB o camtedmein R mtibodics,

antibedyrﬁmgﬁentsrbrolfntlbdtb ralated pblypetidecss derivdtl fidhemamhRliaregehes and

t he are es each of
oy B FE R st iooB 2 Baier Sty R TauFeds hybrid, or epitope-
focu@dpeThé \uetlibodics esfuihise thvb@font ﬁi@y b ﬁlbﬁﬂcldﬂﬁll of0va1§§ aphthr high
%ﬁ% f?r nalntenanc of V|r ability.
SR ST GR§ R P AQH PROToR e}oﬂénleqﬁiﬂq%éﬁpbler G. and Milstein
C, 8915, s @25@'195)3&?1‘65&%@&1 agtifi Al icBfnical BRaRMrbYgh with important
nnnoclgg L t.echnol ogi es descri bed above produced
conseepRgRRth sHentbisHbed comaseciallit i bodi es are potentially
i mmunogeni ¢ in humans and this i munogenicity has
[OOSG]Ver el Whmopeil eshtibbded e @RTTRANy afadé rﬂ)?r@ﬂiﬁliiﬂn@g an immortal
ant H$§ Eg;prgductlon of, so called "chineri.c
maggalig pald o %d erivat 9B STpgy IMREOB o8 i PreduGHg jel gecreting
ond @riedf taObieRBRAM trukc@ighd NehtibsBMANRLIR Kt pde‘f)hﬁéulalh ép%mﬁcuy
been sonewhat successful, but does not overcone th
Beqapse e g@?ﬁo‘eiwwﬁfn@up@ﬁmalﬂﬁnnﬁwu@ag dmmorsde ths| fémctenstws of the

FBd RS | bag!
ant]c b r}h ae a?%ﬁmﬁt& fg@ﬁ 'Bgt%:lg gat l?a@l\%l badi k%g pﬁ)%)grtlgé %Qﬁﬁfi)nhlrhntlbodles

aretheitoRseifigite Fr [acnagtionlap yniigen engd rﬁleeerepmdw@h@nwh mh}ch they can be
maiB384kq Reconbi nant DNA t echnol ogy has been utilized to

produce i nmunogl obul i ns which have hunman franmework

regi ons _from one speC| es conbined with conplenentarity
[004Ht er ni rlﬁaﬂ}j Fﬂéﬁlio sfor cordeging rmerosleselpeepdetiogigus and time
conlsiHi Dof SRfee, ©: B, R lirh ik QD

0239500) nngsg neV\?epr gtgeaf rr?s are ca Hﬂ% d1 rgs apeglred autigen,
antrbﬁ@bh@rﬁdm cellswyers bervested Gpmwly simadismBy by eplénsatamy) and fused
to 4 HHBRI :19 . anEe?l & Ege nWe GRS &IRY toMhi&Na thpﬁn&%o{hat clonally

|mTuno |n|sconerte I nto a hunman-
profiyaed ae gntdnlgdy i Budhyhybrddnnieppolagy iODRIssed ibherammlmunU S. Patent

r S d a
el BT A0 DML 34198 BEERA ThE 2
Fra@k@éﬁl}.ﬂ @@rhands979>d\tfelﬁ¢ul¢ﬂdmm@zzd!8@/, 3¢:001 \I\@ﬁ ch is

i ncor por at ed

._
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herein by reference inits entirety. [0083] Artificial

anti bodi es and fragnents thereof can be constructed
whamed188m known anti body sequences, which ref|BCT/US1906/026334
- structural properties of a whole g@gup of honol ogous

[00Z8} i bodyrhgenasductionepfetfagpgenic; animalp dlpd ipprdace Billydipea anibodies
hasg}éﬂjﬂi@céd afe selelddare? 'H&brgﬁﬁﬁ§ w%chrﬁﬁutop &{1}}5«? hﬂ)@?nufngn Ellﬂﬁ)odles Such

ructural repertoire. This appr eads
trarjsieniq enimele arepfisciased, ﬁ"¢rcqxamplge1néés Reitang Noeésfﬂﬁéfil and 6, 300,129,
Sk I ng i ntroduction of
Whﬁ?{g{f\t}age gisj[?cggergggﬁegéﬁoa%%g%ﬁﬁﬁgn%d cl eavages sites.
Furthernore, this approach enables (i), adapting the
[002¥don ud%tgéasbftecﬂm@,b@@m dgve glaohaermsttedhithehisgleetiopr €5 smenoclonal
n [
eSS L@ B RTRL, (A2 Rl G Sl BIRR o Bt
One heampde phsuck dmslamﬁecmﬂ@@cls ipbrgeptisplayr (exaneplesaane digelnsed in U.S.
r I L, eX { 15S, .
Patht%% ﬁ%%%%osg%%g{fz {}gﬂhoﬁ 8 8‘%%5%:’%@3 75 ﬁf% Sl ; 15403,484;
5 8&‘3;793b 64y2,42he290{ 5816, 2@&,@&®1|aﬁd\638ﬂ62ﬂ twhéodradod maarpm'a’&d herein by

f t
TR oo GERL A B P ! SR B BRUR A ggneh one
or moﬁe@aubddytmemboﬂrsetaatltbesNaémemaﬂaqahaga" ptﬁteiif at cm;structed Such
ro

ment her ef ene bui l t
ool LG TOCRFeef AR GEomatant Rt o otk DU dHEEiGh R grder to
exp@’s@taﬁhﬁdcﬁﬂohﬁ@ opitd @Bagle%‘ﬂﬁlbodldsnmt H%lg‘rﬁﬁﬁldéﬁendent manner The
ant.i bo t he dul es consi s "framewor k" and

CxPREERR Srobicena g o ngPs§ éﬁﬁ% &F e rEYRNBT Prafidescisrproved

exp%%ﬁildh @% Fo&lyf et tanfSydMs DAl %ﬁ@'reﬁ@@ﬁﬁﬁ&ﬂ of various sub-classes of
ossibilities are enabl ed. Mreover, if two or nore
antibpqips | REpsant diedgariesy r Ihe dBisionc A1otging maayoplse| bayexgisssed from
polpucRStidds &E@l@%@@({y’ ﬁl§1oﬁ r(ﬁé}ﬁsh 1a@1t1n$ he&; &hﬁ&me Methods for
sub-el ements, pre- braries o -el enents can
scrqsgingn geilyEg and qmbzgwgg@ﬁg% anfihedicp mé@ﬁ@nbed in thecabpve patents.
YadditieO tedet v, c
An&gne Sfél ilj:e(%fgéélclll stﬁlﬁ?@%c?%?g%% %nygtgﬁt (ﬂ)sp?ag eﬁﬁﬁﬂlés Atk Wsclosed in
U. SoB@fpmﬁI‘icaﬁﬁ@%O@? whichris imgernpinied hemini brycrdfyreawfmmus eytirety).nce
DNA cassettes encoding libraries of genetic
[00§0]b ‘(:-‘| e')’ﬁﬁ@éesdlm henhddey FHa@ ?éﬂe{aily #ha¢ &l apd tﬁee Li‘ﬁ%gentous

ii), Tnserted in ese” sequences at the
baCFqﬂ@hlaagp &413t erdhe wmeﬂisomat@éinmgm@i t Heesaplages arg é@mms@cb obeircular,
sm%lé% trfed %1\9@%&‘&61?11@&1 ? cgﬁﬂféﬁ Be @oa‘? fpr(;tgiﬁ‘s N/fys’y bfjﬂll@lvual capsid

brary menb or generating
congigs toff dteineaj ¢1] pmtan rpé!éH oaff “élmhl theyel a@sxpanoam@ht@y: 2.@8&cbpiigs, per phage.
I
At (&% g)f)grrtﬁé p%a%e;i?aﬁ‘éclé;?ﬁe& %{e IHQ/B cé%lgss lzgg’%lﬁl(r}lgld ?’ﬁ?‘%’t Qr%‘linvolved
in lest-¢elldiigding &@Blﬁ]thd wrrmnetmyrﬁ dihh mmbly lpeocasst iAsahk etherafmd there
t f ocus na t dies. cr ea
are e G RS PR VA PR B R B E s g X ino acias,
resi@nativddy deqpired for mennleﬁtlcm@}f @sshinhlyiandfos p&mténametqf v&mi stability.
affinity while at the sanme tinme having nost of the

[oogggérfg%#bﬁﬁ&%gﬁ ftstl{ee 8&% Wcl'iIEF gﬂﬁ%ﬁt c ANEBEAIE™ 3nd Snthetic

Ication

antidpgiks. c dlliecoparke monNdonal 1¢c®46193159 deicmbaﬂ ajaweu proglu@q, non-human
ch [ neor por at e rein reference in i
anti%g? gs Foty! antl?og 1easC Caor‘r'p y 1m 1u Oﬁsl%lg r &4 g néanésﬁlds this

1mrp1a10gelﬁclqnhatsh®verebre]nmnxe&danhb |cbm1typm®t of, the&amnﬁxt entibodfes.a The
CDR3 pair (CDR32) . In antibodies that are
affinity-matured,
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e.g., the reference anti body, the heavy chain and
light chain BSDs are in close contact with one another
w@ee7arsssdpti m zed for nutual stabilization of PETES2006/026334

conbln ep- bi ndi ng copformation, hence, they
Prodypipnp L?ﬂlcflﬁedlg' Elmena apdd A58 & TREabin Fagipen Sgmreriersgecies joined

to GORNAL FBibiRNfrbS, ardkhet QPck, haeBEMARMewdRt bBesSHPPRIdoes not
of the underlying framewrks of the V-regions. \Wen an
ovgf:qrpenthpym}?gpgge@@ Breblean § . manyraees o fExemplaryethethedscler chimerizing
ant@dkeD @Y disd]Ssed GOSN 17 4. rfedte?ﬁ: NoCh 4 gkeAi 'v%%hsffs G¥corporated
and stability of the conplete human repertélr
heigidyyyreferpapmingis enfiight chai n Vsegnent pairs, scaffol ds
that fully support the optimal antigen-binding
[oo3anf or megdegLRhnt INGA BRIEnAb S, K %@éﬂ Ntllizg@ﬂ)t %rgéhﬁ:g it globuling
the aid of selection systemns including,
whishrhaye duman fameyerkresisayfionc enq specigbichinbiped edthoremplenfentarity
d t@mﬁ% OreBRREY, v y
e B re?SA a@%@%% 0086 tl?er @st 1n%{1uﬁ0g5lﬂﬂﬁl?s(§e%y gﬁj EPO
Pu]plwatdort Bodi23840%. gbesinew eorcvelssemmlmi "oéshagredt es'lhiuatined” (when

oS 00 S b WU LA S P e onr

1mmenqg;mb@hp@$ adnezdrtémhm t Hmamalﬁ {iken ummumwuhh ibgrcopibid@s s CDR's

w1tg 1'1%?% "-ﬁ{] rqngmv %%?e?ig'ge %néza 1215"a r]% ar&gprgtg.t)?s;ttq}/ﬁtlfr){anization of
antﬂmdmm aMrchgﬂ@;BS i for edagmleh . S:d:ﬁil’ﬂnﬂBId 61801370, Whichdis incorporated
hm:mﬂn%:@r vFrS|f|cat|on of one or both BSDs in

PGP AFPEcep 1§ SAFEWabl e si ze for many conventiona

sel ection systens. [0087] The V-segment repertoire
[0(183]8d in f@}lﬁﬁellahdritlhgdibsi dnd diap@ents thereef)d:aadae chierubtedibysed on known

eqnent .of the r ce ant bod
and8 Blaobl iRt SR TR B B ot G B rulyprpgologous
antgnedlﬁ geﬂeedTh@e@re, it Bypopuitbly PERARR tith@inibet Gﬂgiffbl@ﬁt deléR¥ithout any
or, t

anp tlon sin rimers roprj at
tos§ 8B Bt Aihetiens B esBrgaco GRDR 8Bt (AT i agnes, which
carbbeogyhtiREiz&PHE BEWO, ittikredl albwigSetrdduCtidrepREt ML Sited A removing
eﬁﬁgkﬁed to Con&ﬁgﬂ clones with somatic, nutations.
un QVRSFE PYjes (THEMPElEs Kt prRezoach snahlesdBy afanie Wy codon usage
of @Rk it€ eat OMhiglly SRNEEEE odAbind Y BBV HIBLIE 28Y $if) Malyzing all
obtai n germ ine-encoded sequences.

in_order to
POS{S@&?%}IS Phactheru sl hpihieayy (Dedrindin feape pf siqrestion preference,
anteR ptetdréncefor FedbnibBany e}&%blﬂn MiBOWRIBS is Gibtudity ﬁlﬂJBESﬂﬁQ ﬁblﬂg the
V-segnents, and 3 1 | I'ight chain V- segnent’s,
compplets polisretian efzntibadyigengsel vn pragpism aphalk @mbmrahammrmfn
there are stable allelic variants for nost of these

[0084]SegNEMt S, ush BF at1BgitA0RE bt Mﬂl&ay Q&nﬁl&ﬁzsgengéﬁfaﬁ%@t i® pbQible to
the structural diversity of the germine repertoire Is

oreptp clepeage siterert Shbraveaiss of e%ﬂoﬁe%wwraé erelempets. Therefore, each

gen¥- SEONEIRt uPCRES FRuled OW‘Hmﬁ n gep?é%@ntb %tr@&t?r@ls Ss%? elethehti® on  the
V- base dat abase, ]%rOV|

profsindelyipeptidn lraelr i lnghe em@f mg@dles;rth@ mdmﬁﬁ g‘@mm 06 Heamework"
andPEHR! 8Bkl - Byl %%tmg] %%katoB' h%&w%%l%?g@ %ﬂﬁSmgdules, different

Tom i nson et al 995," E
coriyingtorighgssembly| posqg‘glgaes e MwbleBi dVor2@r, 2P Ov@ Binore artificial genes

n?f 13&91@?1'}5&% ar b@Na GGt %%gulfd%/mec’so tacl% f’f the nert]lc sub-elements,

yper mutagenesi s guri ng urat
prefudcidsgisymy sutl-elomentk eani hwpnnettatm thoa gcneb smnudmmeousiy,t\#fimout any
V- segnment
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repertoire, since these nutations appear to be
non-random and may confer structural adjustnents
wMocAnla’sazzl litate high-affinity antigen speci fPCI/U$2006/026334
| e nave anti bodies are optim zed for broad
adélaew finfermafion felatedy{p 3y pag @ir feeRe $PE%SIGE mIbisrftinisy enables rapid

opHin¥&fist by foreddaiBiel YntfBRkY EthiGNEhQOHINAS AR e Qﬁﬁoﬂ{gg Aaries of

structural adapfafions which favor the nore rigi
gepadigsib-elgmers ol bphdapreriilt, stagert dndaensepand (i).dndsiried imany of these

O ar. T TN
thqy@nmrncm ef thp ehdafidiiah hblytrmat:mbwd Exeaplatyenethais\fer gaeratngsynthetic

Db A EBBRLP LB TR RO 5B o AL S POSLEs

6,308j064 vducvhmmhmmpaﬂated bBdlaindiyarfersgcermtiiidsititeBanbr ook and

Russel |, eds, Molecular Coning: A Laboratory Mnual,
. I & Spr.i b or at
OgE £ N oicip G e B obeR 8y on amcis

cregfed thyi thetbads ot cmgnxaenngmﬂtlbodws Whee mee‘sslﬁdlg%ﬂldﬁﬁmtalﬂ épltope

ture at ast 103 independent .c
by R o0 AR Lt oL Ry BRERE VAT The R uman
sedencet aepdavedi mathojpiniamedeqokinves! 2 Hyscﬁﬁedt nepate@P applRkti@b U.S. Patent

t [ if n_sequences
ArglifiRe Seh o G S Dl B2 2hFS Wit RaRtagested hercin by
refatedel 1f|; 18 aﬁmr@ﬂy magHa Bd:c‘bﬁighﬁfe& b &@ﬁ@erhﬁ)g ) ];Blsd WOpRif @8 8% reference

this co nage O egener at e
nfiPiter; o RGP oh S PHANTOR b O ABtefes CIogAe alamity-matured
e.d, Qﬁd&e‘fdréi@e ahtitddY, A58 hévy Ghyif asd liYht cﬂiﬁ BSDMRAin close contact with

f|c tlon i.s.desjred, |t may be desirabl e, where

ong gg%t d' g1, oimizad o Fsfual ﬁ@blbéfﬁ@a Rt the empined antigen-binding
coﬁﬁiﬁhdﬁﬁh Qféﬁdeoﬂheffﬁﬁﬂ‘hqmltsi@ hy ]§§D Br. VTﬁer a‘ﬂéénalﬂﬁﬁﬁé Birf@¥hation is,

( Sanbr ook and Russel |, eds ecul ar oni n
of goyERsr GaPsRdpnivRhasuppat of fE@i undpdwglg frpmgworks pﬂthsb’rreg@ns When an

affinay DofurLd ﬁgbata ! XheR [ 35 refQ0E -an el%%? Ol clé?l@gqr i3 ?1@ Structural

ref erence anfl ody are transferr ary
diversijg gne stebisibg el tie esmgletre humandrepertoire sxf Thiead Claihm velighftpbain V-

%‘@Qﬁpﬁ@n séa l'dE] GRE ﬁgfyg%gﬁciﬂ ﬁl‘é Q)ﬁ)h&?l g&? ﬁl%b]?xg c%gi%i‘q?atlon d)f the

re or atert atio
BSDnare redddy édeptibers wgh theeaid oof selfttonBSBemk altcluCBng, but not limited to,

ph&(g\rmh ﬁﬁéﬁ% L@QIBC\%{BH%T X oﬁ%fn‘f ﬁéi’gel%g ssayrs]) %QB%EB%ID a Iarle’fy of

lmmnlyoa@iah&eegf Edfiremssaysf CDR3- FR4 that has binding
specificity in conbination with the conpl enenti ng BSD
oosEPM t hey e ' nt
[ unlger St 00! %}h{a‘{etlﬂ:g é)ga% r aDtnItL e??ﬁv%?s@%%%g% - ?e?%g%ms ohteh esult in
selecgipe € Yotegians itab that haveaaftinitibe péglteatw thgh 0A, nM.heThese selected V-
f. rol thanVrelnls
regfnk Y6k UAS P ndoRRREENN, fi okl RO b8 b dniggy. V-
segireonitirhries raef wetatingdy small mbﬂxdryt GCI3R Arepeittvireg, thins mlectlon of human V-
GRR3 4. . the.co FR4. st.ructural length is .
regrml ca naelﬁ%deb combmerc'{pvsfl llmlge@;a%ta%eplc cflveirﬂ % 4orhl)oth BSDs in
librges afseschablatizaf nay cémranmdrhaseteeﬁ@r@aeﬁs.ant i body are
made up of other residues, typi cally human germ i ne
si duesp [ th 1e BSD .can..i nc
[00 ?jamewo \pg%élegﬁgepe&gl?e tlse r%e{lﬁ%anqgnlfbé?réﬁﬁ Q replace the heavy
and/or light chain V-segment of the refelence antlbody can be from any source. The human
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anti body, which are part of the J-segnents, but which
are highly conserved anong mammal s, and are inportant
WO 070833 st ructure. These sequences can, for BXEIRI086/026334
be anplified by PCR wth prlners conta|n|n8 o .
TeReEgirgs @p.‘mee?r@@e $&r bY polymgisge shaiparepesiont(BCR) amplijigakion using
prigherLdppraphiBR ok Abkgred @%n{e'n%t frh cﬁme&tﬁﬂéﬁr‘ﬁ&ﬁ %@I‘Bhfefa‘l) Blood or
t he carboxyl term nus of Framework 4,
splepry 4 whightcaset the rapeyteitss @Fe. expegitd @mstamRAones Wtﬂll‘léﬁmatlc mutations.
AURAGIAE! HE Ckrefilifes 2 pE B AR 'b?taﬁnpﬁﬁ%] o8 8 pdrddhic/DAAIR B non-
brary construct. Alternativel 6 desf sequence
lmmunm»stem celle tpuade s olftain gcrhréln@l@ﬂ&dgd%qu@gmn can be
synt hesi zed as one continuous oligonucl eotide or mx
[00%8] O! | GOPMC Rl HERIAD Y- GRANE uﬂrt@ﬁg cBl%lattshgf Y1 3685 RN v-
repert0|re by primer extension usin
regionsn4@ i light] cloRNA- @gmmttsssmdéd X tigith dhhm Vemtdntﬂ nmekiag aatotal of

3,6';2? g@%@ nl%r}{ ?e(rg Oc{?l éfc’g i o gl%ngl\lA r;%rey sé;}bge gl éb@avﬁzﬁalibltg‘%st of these

V-Edg;hem[s,()lﬁ)ﬁ e oneibBG cfthesalvatahetoaths etmbﬁﬁél&iﬁdftﬁﬁy dehe germhne

| ess than the, conpl ete he D segment of
renefS, Sl R B YAk eSi, e Bhes s Kgpwn and
cars Kdel laccles‘i;ed He et V-bakedathbite,r Qifo@fd%mclﬁy QIEH |MR@YC§§@ f6¥ Protein
ess

EnpGEt e CRROEE. LRSS0 Bk freecaRBHE Ff B ady oot Rie! 227:776-

798; €T Hs 60 e DRIOIF SIMBIR S 1214628-0633¢ BRI Rliftithmb Bf 41,1086, J Mol Biol
c For exanple approprlate ollgonucleotldes

onstr
26540 gd edi-s5a@antt ¥riaps osepeiried ehil iefRatice flisrBwagengsiy during the
RS Mnbieatidn SHOERN ey hiGo B CoR3 t
. are not parrlfﬁof t he I\/EBOSD i ﬁjgp??ingl'?he I\/EEIS&Sl%%l g&qﬁ \hgégmem
fePP’é@‘Ff‘@ rSiget Wpse BuhRg %m%reﬁbée drona*altﬁbms a9fl 1WHRYonfeh atructural
adjutmeRe W Hi g fatcﬁlta[tpe'h@hrhfﬁrhﬁ/ !ﬁjo I FWitld ¥ai9d abhilodies are
reference antib when c¢o |ne hunan sequences
optimiged for brond P‘chlﬁcéy tahé lowe mﬁﬁ’lm‘d’efor @nax@mﬂs taling nwensemafﬁmty
maBfred Ql@ﬂb\ﬁli%? gﬁ nconfggp ? att?o%s q’%ﬂ:}p ?aQI £ EH%' 1.[11 ng CDRs
or can be pre |cte ron1str tura consi der at i
requyeD iy Highealfinity broigyn-brebifiarbmdiemn(dupe, Riak iahd Kmymmezoeo t Ivenunol
Ra@ﬁﬁ%?ﬂgi is an 1gG an Fv, a Fab, a Fab', a F(ab')2, a
single e%ain Fv, an 1gGwith a deletion of one nore

domai ns, or any other antibody fragnment that includes
[008Rk V- r dgimaan Viv@e@e]remﬂf@lrasatbdﬂmmemshmamdbeﬁhmspiaayan can be

Bl SR el PR Pl 5L e
at lgpst |lﬂbh@nlthy aglreditalsansng mvmaiomyl N4 ebmig mathals f(8ahienok and
Ru&léﬁ)t gdshl\{ Ze%ul ?‘)@nip e /?%ta%oraltjo %anual &y %]%gﬁ%]]%‘? 2—&5 Cold Spring

W adEor
I—Iaﬂlhageborétone tPrﬁals i 'M@Il)t Ihdodar aast thbomlﬁhna)ﬁ’req&bﬁcyaﬂtstrbmdyn is not
can.be secre a host [.0 e
i BLRG SOTEEE™ ah- SRUIFR 1 PP GRS 1 Erindropght loncs or
eacﬁeﬁrtﬁé ifleee s'ylegleﬂssob@eemmew hevANtd bRdicesptianl Gakrs of the
.S readily apparent to those in t

fePS‘F‘PfeSh 33%@%11 cai eapet FRearenly Ysieeign seapercshriuringihpeloning process.
@Wt&@oﬁ&ﬁalﬁﬁﬁllhbﬁbﬁ Eﬂécﬁéﬁ[sﬁﬁtare \}Fr@t‘ie thPArRloB8RRES hnd this may be

exanp brar lete regrons 1s

corgRNBIeL kY B ¥y of .%a%qeefsﬁ BRmers; ghishdie vble priming cfficiencies,

resulting in a loss of diversity. Thus, when amplification is desired, it may be desirable,
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encodi ng CDR3- FR4 segnents to the V-segnent repertoire

as described above. The anplified sequences encodi ng
weomwplessss V-regi ons are cloned into a suitabl ePCT/US2006/026334

expressi on vector and can be fused to constant region
whers posiilestoase tahprémertipdppendsnt lingat amplifingtiont nethiodosuckap in vitro
traﬁ&@hlﬁt%‘ﬂ' (SenbrdBeaRINIsDA0 Yoo |RRA! 8170H: BT aBGEIGR Sl O B,

prokaryotic or eukaryodtic cells rncltding bacteri
Volyela%,tCOICbHSmmg Reghard aberetorydiveral 208h).cel | s. [ 0097] Fi I ter
screeni ng net hodol ogi es have been described for
[0096] ect i Gssrsy ﬁ@lﬁctﬁ@%e?gelﬁ@tahﬁ%beﬁe ﬁ%ﬁénfeﬁoco aQlbr&ly of V-segment
particular antigen. In one fornat secrete
seqamc%wratqdaeg eseribechabove.r AppBoDy pAncbeniperyperated o e dikpression

ol TR 3 e B P AU\ Db iy oA Eon M. The

BSDI th@mi tianﬁétmted rcgn bhaCDR3IERA, attiRF add segrr@nt @fheﬁﬂhe BSD is from

the he Eﬁé)q olrl\q%:ﬂﬁ) agyall'(é{él%?éa e? F(Efcf% agne fl?t ars W%Ilqgos\ﬁgcdﬁCIW
in ¢otmbmhai161m svith ttige (B)m‘;ﬂmn:ﬂndng' Bap tfwonethe wérb claireofiha tefdentk tahtibody .

i SRR BT Bt Rt L BSRo AR AR i fgeont V-

regic, ﬂfecshrectuw dfiths ey fofj Slgﬁt(rjdél?gé‘ﬂ re g%fl’f isgﬁﬂgtlaﬁgcle nﬁiﬂlﬁ’ﬁesultlng V-
con

ey | By 1 A GE e o e G P e o PAFRE S OCDR3-TRY, the

corfislete r@k}:pm strﬂ_d’ﬁ@raméhgﬁllﬁﬁlaﬁh[a@neﬂer &/ SeieRiindd&ffthd SDR3-FR4
nmenbr ane and _t he clone expr.es the desj red anti body

resyipetgtEnte Pet §omr b refpigerreint yofﬁﬁ 1p3de upp rf&hﬁﬁge%@@éﬂpwally
huh@V@ralisdefgeR. described in which the antibodies are
allowed to diffuse di rectly onto an anti gen-coat ed

nbrane, G ov ve described suc
[Oog‘ﬁot ocolAFed ﬁ"@r@ &8 Pﬁ@degﬁa‘g?ﬁ%r RN eﬁn{}{oﬂb@? reference
ant{boly, ahidhSard ﬁir@&f&ﬁ@ﬁ@égnﬁhts Aut wBRAbrdMEAR consbe LA §mong mammals,
Resear ch, Vol No. 5 e27). [0099] Libraries
andsale IAPQIERG HY | %%@SW%%E@@ SEHOE G dOSRBEIROEE wphﬁed by

PCRIs#i@Arin®ird dkaitis dg RGtrieeQ] stePfor MifrhhPligatoh @ESMRWork 3, and other
screeni ng of individual clones each Secreting a unique

unigiy %‘ae@pns gitpe clowastreamefian dhe praberyl terginus of Feamawgrk 4, e.g., for
llgdti'ag ky/ind :élgfceﬁfbho B&ch CERQ‘-@‘\R@ rid ﬁ’n@ﬁj tr%ylsgé%glsfﬁetg %heelppﬁylrpnat; 996 of the
%lpn %lbmésr eongigugte efxlwrlahveé)n tﬂP& desiagl sequirtse @y i of spquiences for the
r C
CD'R@%DI{%S@\A@;%%% “;’r%n E%‘%tlgeglggd & t(%wrl ?lﬁg’]h&% pﬁ%c%nﬁgllf&m@ 5Abhix of
ohggntlc;egmdesf a11d] andd Jq;yeddrgtt@tvwwmmt tapertoire by primer extension using in
S
vinR R AR i BRPSEMANASE B RhifRkE T SRl o
synﬂayls bBiversgty om eninirbbdedsisto al mgiome. g rdIORI? anslir FRi4he
anti body fragnent may conprise one or nore C-term na
pti de iai t L. hon,
007 ot g S5 G ' Bl En e RSk LD Rl OO Fke he
D sogmerit 9& a@pawmllyméb&)Ra er § MERAE pAaypweciatbdkby ond efcskilbin the art,
I I F
whgne kﬂe re%Pe% ? 318&%?}# ]égb i lg:gs d&lsxrglqgc!y%g? c(iﬁ%fjs c%{npieteoFDR3 still
resuits it Hilge mbb@cecpoefssmn hbrary, as the remaining CDR3 residues are incorporated

into the construct. For example, appropriate oligonucleotides can be designed to incorporate
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bact eri ophage such as a fil anentous phage. Methods for

di spl ay of antibodies on phage are well known in the
w@edo7amsss ncl ude fusion to pill and pVTfl protECHESWH6/R6334

filamentous phage, In a preferred enpbodi ment at | east
hugge sqgpienchis ¢ Se |8?Iintl’é’§ J segmsinfssiodeplans e PR spiduessihafgpae not part of
thdeBspn fusion is expressed w thout a signal peptide

in aprl strain of E. coli and is presented on the

f h 00101] .Th ted ch
[00?931r aia(r:]et ﬁ@ lﬁﬁgéﬁ%%%egg%{ W]ﬂaﬁ p%‘@sl%%regue%ce gr :l Il)ar:rs of CI¥R3S that is

reqirE® iaTYtATR Ithd BIAAIAG) spedMitiBl DtHe VigleYoncd BRkiHoRy SPIER &)?rﬁ)%d with
dependi ng on the sequence of the antibody, the init

huppan pRABPTCREtbAAS-coRstifEn e semaiydep pHEIRRS gid (B psbefiibe Vrrgglby The
MiEBED bt &hdd GRAARY oF AR e Rl eracﬂﬂllegﬁs&m%ﬁs
di spl ay technology Such as yeast ce dISp
bacterial cell display, ribosonme d

[00%dhmal i abhecatipody; ligsaryyran pp adibeare w%réutheemtlboéxc iseainigfgan Fv, a
Fab, Sa Fh%r E‘F'@l‘ﬁfj a¥heRCHB RN f%@?lvﬁh Qldeletibt 8¢ dne TRFD QEﬁams or any

[0 ragment and subunit conpl enentation syste
Otb@hﬁmﬂa }u@weilhthﬁthécmdw éwtV-tagiano sel ect/screen for

anti bodi es having desired properties ("conplenentation
[0®%pt e’ ) Thel MGRAR @A be Hfsﬁlgf&rgn thONRRELEBN & Hsoiéblls Y5t &8Bvirus-

are conprised of a responder that is fragmented
like ppréiclgt dter ithis Guipaes, 08¢ onbeld)chpiag 1 theatibadys fragment are typically

exﬁr@@@@%cd ﬁ%l%n %fbté]ﬁ K @xaﬁ‘r#&‘:ets' aoﬂ@ilo% ché gﬁ’%g €bat é)I&@in for display on

fragment s/ subunit’s of respon
thej Sﬁtﬂi@l o didemeptous phegab ddismefivedy, tﬂlemﬂlbsgil@nﬁ elmtﬂnstCh'ri@rﬂh @an be

sedi QAP MYs b .t he responder is then driven by the
direct or |nJ|rect interaction of the two binding
ensenbl e menbers. In a preferred enbodi nent the
[0096hdi ng ExsfeReviag ipsovidsapnicserplery description beidy cesyetiandystems to
exﬁégs'tﬂ@%tﬁ))dwgﬁsaﬁm &SFaQ)f ﬁ'tl nft/ i&ﬂﬁ‘}; %pparent o those in the art
conpl enent ati on systens t e use
howengn rihdt dhe eap@smnssylsfcme dari lvr: aslaﬂed Rataen hblmsforrﬁats Far 314S5general
0, : ar
o T APAT Y RO bt bbaried R, Sfaionth SRl Feotiaes
endédiﬁgp@DEB\{FRépmmatsl wnth‘é\l)f{segrﬂéh’i Oﬁpertanei dsi &schsbedt abakre The
ure 245- et al,, 19
st Bl g icomietels veftbigh oBoonctpitg ACirrbie sgoression
ve@&: a’ﬁB@axS 5@ fused kcctpnatast legioe byquemes apihisasted by expedseios bt Bab or

i,n_thei irety..[00104] Reactiv tlon ased :
Fat el T PRBAT AR St RE R5isk Honkgtp SRR o ey ool
inclislévg bacterid) gedst) pRnat delln addm&emeldin/cslty. een for anti bodi es
having desired properties ("reactivation systenf). In

eral ,..reactivatio sed nt.eracti an
[009? f ens Félrteé sgrgemn% metho (?1 Hglﬁ 3}8?1153%? | %’{m{ geiieéc?lon of secreted
antrbedxes speaifiorfst, a amﬂcﬁarrmtlggl ehxsmettbmt ohe tevpetal artibbdy fragments

Th t h, t
B B S R o By o
Bicekamer 96 15hes).r eﬁp&ﬁﬂ easep ®agbeX harbadil phemid Redtors that direct the

solrRibal Te1 RSP Ry RGP GO PERm ekt g rhqBmprane o filler

Thé Btkdpddt ﬁ&krrleﬁtsl aiS altowreal 18 MiffiRB &b & 9&clshd Goaphurd” hﬁembrane coated with
ctivator | ex tghthe res onder, conpl ex by direct

antiFoqY iioRset bIPET SEIOBH TEFm e i rref i EmEHSEAH antiserim) and
heERPERTBteAls| pyBed bl hEARE AiBERT Ahitbody € afdvinéaloBjugates can be used
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the responder by displacing the inhibitor. Typically,
a responder conplex conprises a responder nolecule, an
wo pdvho1dses of the responder, and a first bindiPQI/US2006/026334
ensenbl e menber. The conponents of the responder
to iR @kssnagindiae antbefy SAEAY 4p, (b GonbE RGP a5 res cadgred spot.
t _g@gmc #ee MERE, I
Thg Qn%?&%gmaﬁf rret: bi %I ngﬁltétn gﬂ g nbl egf?dctgerr%roﬁg :eg(ﬁ{gg% the desired
antghody fegmend yecardedan anti gen(s). [00105] In a preferred
reactivation system nolecular interactions can be

[0098] ect edchyn LR HRABHSastSt KRG al§<ﬁ9&h'd\é?&ﬂb9@ 1rp$vhﬁﬂ the antibodies
aut o-i nhi bi t'ed responder,” or

ares3jlopistide difpise dizeqthieonfopn éW&‘?@'%‘ﬁWb mqehta@e ﬁlwem @épl. have
deLABRI &¥h Q'ﬁ?ot@coﬁ fRGH %@Eﬁlﬁ %Pgﬂ?%h@ )réléaél?]\él;/t?oléhg E(lbxgﬂésb dlﬁ\gnnom et

we nmean that the respondef is
al. 280 b dridleic Asisls RaggaraihBolpds dosi ed%. i s automatical ly
inhibited until the inhibitor is displaced and the
[0099FP ponderhbﬁﬁ&é MPE&-%&V aﬁbﬁ@?%gﬁﬁéﬁg’ QIEP'b%X cre\é\ﬁ&f By ELISA,
| i nkage is by a coval ent coval
elﬂreir Hkla@ peclyrefymyliiple pleneses sppinins of lmdlwrierl clon@Sreedtﬁepmangm unique
ant%ﬁp Isé?c};ﬁe&:@ W@'hé sife n%tl{oﬁ?&t g%@ﬁlﬁ% 111'59)1&1%%18 e% % &Ec%_ﬁ;e@gy Watkins

the | I bitor and a second bin ense
et 4_1{, R8I, Heal Broghave 26%: 39F45 He thie sarso,ndrerotm welleweretdoated with anti-

tal y
Fal, b B e B R BB s TB Rl vere
theh ptabedwith evlulle bweeyiatbchmtfgem ﬁﬂlowaaﬂby ttection ot seepgaidih-alkaline
er be detected by the foll ow ng nmechani sm
ph%ﬁﬂgﬁw%maﬁgor activity of the responder in the
responder conpl ex is sequestered by the inhibitor
Fugieredwibiodien the conplex, i.e., the responder is
aut o-i nhi bited; when a reactivator conplex is '
oo dg)r oduced, if oAy R
[ r eact i vat or co?‘rpl exb%gﬁ%ggtw t%%htfdfe I Cl %E fds@flragglfomets In one
emporimenty the aghbalhyiflagmenivey comprisaene os pxmnd értemunqjl reptlde tags to
ce i_nhi bi
Tachitty LGRch 43 flitin, PR AIE: 1l ARG N A8l 0o
peptide acpq)lvmptidfnfomfdlsa}ay auttie sumffacdaoﬁ ae@bllr smn@md\erus Foh example one
ndrc tes
ohdiE bE Bk R, SN AR L3 a8 o R Brotl “eriBe g of o
bactezivpkags su@%]ﬁ)ﬂl]imhfaousqﬂmgm sMethodshfer &éj)lRy sy aftibodieC anplpge are

weﬁl?ﬂ?d f 1?1&}%' 4 enrdﬁlt‘l: ﬁlé(fég‘gﬁl 1P ﬁé}ﬁ]g 8?d Ir)q gg)ts roErbﬁ mfelntrg){lst ghage. In

a pediredtenbodinfentatibasy alei dfyhd)[ﬁepﬁdd%d:loﬁ@nﬁﬁé e blrhtfb‘édy | Bh&@Rotein

vari ations, third nse
fusto i Bl S GRS £ PO ok ABY i Feesereban the
surfaie &f aphafiat ent Application Ser. No. 10/208, 730, which

IS incorporated herein by reference in |ts entirety.

0o 12051 U SR04 e RS, ko M.

me’ﬁ‘n&inﬁﬁb / &(]:témetﬁlvei}o andafit slohﬂdja% Dependig 6hefers8ghence of the antibody,
ﬂl? i.,es. These sy ns ar@ desi nated COMPACT., TM
e ﬁ gine PPYSAPYRELTER/HES R e§§}§$ Bythe hpst cell.
conprised of a brndrng ensenbl e, a responder, and an
i nhi bitor. The responder is conplexed with one
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bi ndi ng ensenbl e menber and the inhibitor is conpl exed
to anot her binding ensenbl e nenber. The bi ndi ng
wep®enidsses menbers, upon bi nding to one anot her PCHDE20096/026334

t he responder and i nhi bi t or together so that the
[0011% ponddimbogiments glsoragiudegifer disgipx dechrolegyesich geinapissll display,

badidiai céﬂ @@1@} rit3onkd &9;51539 2B SRAMiaf Cell Hﬁfgl@j/t IP bﬁ]éjéxﬂlg)dlment
ensenb f ormati on and her eby activate he respon er
scr@eamgtlhmﬁfoas@e%@r weqeas ppqﬂs af ljray arepdbgrsenbodi ment, t he
bi ndi ng ensenbl e i s ananti body(s) and an antlgen(s)
[00203] t he Fré‘%@%ﬁ& éu%ﬁm@@&rhﬁlﬁh&ﬁaﬁoh%%ﬁé}né%' ﬁéqud mFt‘HE invention

exanp bi ndi ng ensenbl e anti body m
to ﬁeéercé(ﬁ%weefoaﬁnﬁﬂwéwy haalﬁa desieed qupRsEtiast G"wwﬁwmo rsysﬁ@ry") In
sor R g En kiR SR it 6L RFRALAN L Ragmented
or geparpletl imtp \rero dert ors) p@rts thytgnustrecasdoaintentayndke aufonetionsl redpender.
' ' e di scl U licatio
T RAE I s 8 05 OSoc e eq BRARIPRR I B o binding
ensepbley emt ¢hei rea$sbmbb/nd>ﬁ ﬁvetlyspo{ldh‘ﬁ]liﬂﬂlenSdn‘#enabﬁy&&t damctmy indirect
1nte{r%ccut01r1] 8f t‘clléam%o%nc? e gr?s%%%le mepI ceza?% gfsr?lcar P%:geare ne?nI toih\lln[eﬂy the tblndlng
ensemblpem domprlddd Sf aﬁp’pﬁhbod@((s) ard zﬁ‘sexntlgbk(s) Maﬂﬁﬁasaﬁﬁiagﬁlbﬂlt&dbumt
Febr uar ) i e cont.ext of
corReHRETI P LR DL one By i o iotion 603 Gclospd g Batent Nos.
6 3n:na¢s loee70jo64y 094,380 5508078 I,5834bLivhidh dré) RicBigofted herein by

e e TR 3965 lon PR SEECMY i s ., 195

Naﬁzﬂé/ah@ﬂclﬂ y4¢ Bdihg JIePODs el Enimdi b1:33110e, MRS ketdcﬂesl997
fect gorter act|V|ty only the binding of the

Bl%{wlmeﬁ gf 33?5& 2ivdachazg %%ebyeam%wefb?y Yefrgensg & %ﬁf Gty
Masks permits a high-affinity inhibitor to be used

[oond4]hout Heaartvatibn-bized @asdcalr imeakitakgirmsdein rRAﬁRtTmr) can be

ecause its association rat onstant is greatly L.

useﬁéla f‘r@éavwc’? RS RSP ERDS PR lopiR RIPREES) (ieadinyation

systedl"® GRNBhEHN r@tivdlidnbeRA MhélEculd Nhidiabén SRMRAENe comprised of
t her eby redu0|nqlthe overal| affinity while retaining

Tespapders la%lub}tprﬁyree@f veREs ﬁv%hlnémgueﬁﬁwlqséﬁdwwrm% .nmftbsys The

syskeBAL¥vo lebRpRkEES Dk Waihiking! the ai‘é%'ﬂ@ér @rfébﬁﬂib'i‘fgptan@fa binding
the invention, the secreteg pol ypepti des may

ensgible rag@nher lﬁﬂlaﬂ?P@mdeﬁﬁ?mblé@r aad thyrathes @eg/tamrn@gth@ magtlvamr and a

bm@fﬁtg ' Jﬂ@é?ﬁ/b‘lé %éﬁtﬁg (@19' r¥m9£tb1d§ )E h ghff @s'g&mer b 'ﬂﬂl‘l‘tﬁgfl in its

haracteristics expressed a prokary t1c host
coml% and decking & rﬁheofeaalva@mwmékp rtedhs mgpendgr Fompleraby lirect or
I: e " "
a5 e BRI iAol B B BKRERADRD o repetvae
theslemoedeed)ypdisglpgpg itieke snhhiter. eXljypwsle ch respender complex COI‘an‘lSGS a
BAR ' . ordj
res?dnnggr aéslecglge? g@gﬁlﬂﬁto nvg %]ets ogﬁgrs%]ﬂc%{ @{s{o lgléden? nsemtlegrlem%er The
commnpelﬁs; ehhatesmndeif codiplanmday\Vie atabgddas yasous cpifiphia@ipnd by ¢evalent
e art that. differ .

or RMTef) inber?t o b o o Mep D I s P spgpprised of

an drtidddy¢Orahdbmargighn(s). asses of antibody are only poorly
secreted in soluble correctly-folded form In many

[003@ :i i t t a\érgfglgédomac%g%%@%%ém olgg?ar 1&&5%%%’ cHA0E detected by a

process termed "reactlvatlon of an auto-inhibited responder,” or "RAIR " The RAIR systems
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ability of the antibody to be secreted fromE. coli

Mirine V-regions, for exanple, fold poorly in the
w@eorplsesim and may | ead to the accumul ati on of PCT/US2006/026334
- aggregated and inactive antibodi es (Skerra and
congirise kKhehipHowing ppmpprepts: agagpondpr gemplesend aisctiypigr complex. By
aut{ b—g@h{eﬁ] U md 3 ﬁ?lltw i E@n@ér% ﬁ?«%ﬂsy iiﬁked%g @ne r@%ﬂoh%n 185 8 the base

Proc. : A 92: aper one
statp isctuésingicafiyyiniibitadowns] i inhitstovisidésplapel aélﬂ;ﬁheexggqogd\er@cnvated by a

rea Ry EHh B cepler ¢ B TENAAN g, HE i 1455 mey

further derphse Civéker. & 7&ctiviTo @OnpleBrasprises & @actataioo moldculs (tm&splace

e A SREE Bl M B R R S0Pl

congslé:g eiedadtivaot and bindiag ¥nsefitbleembiablrmeapt bfoflnlteﬁ eithérapedently or
i nvention addresses allows for higher yields of

anﬁﬂ%?thal correctly folded antibodi es and anti body
fragnents from bacterial secretion systens by

[o0geq]r et i (Molélfulaamtel’aﬂd)yl betvaen ﬂlelﬁlstand; tlrgrsaeton’d mdsepﬁluiambers can

Ermb t f.t ti de.
bo HRGHSY P FUBMAT TS Qb FIEBA e 40V RA A FOPFFLd e
resfonder e 1ek 19 BBgubbeerEdt by hp hﬂﬁbitoe @re@ént in thicbples, zhaQSthe responder

. which. has not been chaIIe |nnun

s A GRbE: 2 BRI AT iFtoiipdt 5 PegN Coseimble erber

in the tdaatiaRr ic@Mplek HHAE mmctufﬂcwhaaﬂﬁﬁﬁy & e fRd @ndeh®B Member in the
m xture of B-cells and Ias ceII obtained from a

respquleTaEniples; hATePARAIr E {be 0leet0, CisplpSeHe HHAEHOR 4 sotsgponder

corfplél eNaSd W R ﬂpcaﬂlmfb@&%‘uoﬂ r&)f QReaRERMEHIRE Nespohdl@."  The
NMRNA fromthese cells is translated into cDNA using

deteprsion 9f sespender Refbip qt rsignpleingioptey an dnteragfjonchetvern fhe i gnd the

sec ~EN8E sembE@Nnscriptase). In an alternative
enbodi ment, nucleic acids encodi ng anti bodi es fron1the

host cells (nmMRNA or guxon1c DNA) are angllfled y
[00MHh suiVeaplienspps ths RAIRy pysisms Faélr be sk ST i TGS ‘ﬁ‘eﬁ@Pnga
1mﬁ8%hé fre %ﬁiﬂltgrb? adh§ b%ﬁﬂ\ﬁqﬂﬁﬁ%@n. el ahf RoRbpic b@edion okh Plurality of
Pat ent 551 ich is incorporated herein by

bindiag arodgeeles.i In spig V@’mhpmeﬁghlrdaqnépnﬂwnpab@ﬁﬁaymmdc ation
WO 00/ 70023A1 di scl ose such priners). In a hybrid

[00@(7*]0(3“ MEbmplel 6 RN afidrORLtEME ad Ask10661 th %7.8 Patent Application Ser.
N ﬁﬁé eS|zed into cDNA and . these cDNAs, are then
Oa.

48573 Rgvieh i Tpserporatedereim biefgenss i uairedheci f i ¢
prinmers (e.g., U S Patent No. 6,319,690, which is
[00105Or pOrsykiess tiﬁﬁg?hialeblylaf eherentieatbdby t:@n}%ﬁftlbﬂi eztnyalso be used in

di scl.oses such a br| t hod rnatiyvel
therigpraHeD iY %E’CHWC%‘ o prfhogich s b e @Wgﬁﬂ@b@ﬁeoﬁwtﬁ@s are

des%?ﬁ!éﬂ doyACTampr aokeigl, d&lﬁ)‘éﬁ’dn}e, acB6ition MDét@ad Lu@rcomprlsed of a
onlng A Laboratory Manual, 3rd Ed, vaols,

dyiei HEPTNIG: oFesPaden #0é a9 Tphibider,  Dlrptespongesy ﬁo«iﬂmn!@ﬁeﬁ ngth one
bmﬁ eng%é-ﬂerﬁ%r QRE tBIRRMIRNE Bhplh&l 'td’“iﬁd’iﬁérod'indlﬁ’g ensemble

database of published anti body sequences of human
membprg i Theibinding eniserhialn axpmblsy eponibinding folswe pnefbesulingdhe gsponder

andel ﬂﬁ‘tggtoégthwmgl[b@g;res yﬂﬁr q]safnﬁﬁ)?téc? ﬁA%tlHécﬁgs $fothg %\}eﬂﬁon that

rou equences which show a high
dlsd@g the dingingsinsdrhide ot inhibgt lm.dnitg trisemigle deretien anvdtherly activate the

resﬁ&ﬂgp l:a%a!heli %E %el%gtec?DFlznl o&@ﬁn@@%m@@&%%ﬁ@, rt‘l?edbmdlng ensemble is an
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by anal ysis of antibody structures). For each of the
subgroups a consensus sequence i s deduced which

WO e@ressssd s t he nenbers of this subgroup; the PONPE®NE026334
col |l ection ofcosiensus sequences represent therefore

antibrdy(Bland) Bt il "oBpeitvS acivai” FuaReitibody. For example,
the Wil sERbe th%&?]rmgﬁi%% @fe?ént:é Qﬁt%bdsﬁ ene %eaJo?np%m activator

constr uct ed, 19 %% total gene synthesis or
may semptisesy Hetet ofcangberbes whish sompate Wlﬂlrﬁe@s @f‘?j@rﬁétfpt bmdmg to the
u A &S tha d&
B By 605 FAROR QN SYER, o) BIBRLS, 00 i
disgloded rin t1&S apatent epplwe@blbﬁerc Nea V8¢, 845t sdichtis fivermraied herein by
f each of the sub-elenments, which are
mﬁ%&%eEPESQE@%g vector system All genes which are

nenbers of the collection of consensus sequences are
[008 bt r udtuell a susem nkatfurthee pmploytalmesk” i eanfrak thp aensdivity of the
sys%];n COHfe& ? %%{anp reg %Q bé:d - §€ Ocld ﬁcﬁﬁ RSt hcaiao Ser. No.
f erab sa peptl es ar Bre déry T Po
10/0?6384ﬂuﬁkld Eebnlaeinbfu QO@E nAs"maVk'l in \YicZ:onM(BQf dxlkodcnpe‘tithe actwatlon
ke 2R P YiitofX
svsghf s e e e 5 i it on e e e
maél@dlib& ﬁ])t &"hkil Spm@ildbbcitlvm‘rkmﬁ cE)MéntfﬁDioﬂS:uﬂl% itcia tethda@hcdyalently to

used to ¢ e ynt r es’ ntibodi es, .
the 6?%?15{' 81.‘0111%%%91' estmsgmtoasencrt &el')f\yter ﬁuﬁg}' 8111(},{?{[%’ ﬁln&]\?g of the
inh{tstoFu)d vibezerdal aupBoL 6f the Eyskeabiwith Megkepdrmityv hiph-affitydighibitor
to %ﬁ%ﬁ%@ gxa‘glgg eaiireoSfFug({r%a]%‘ %C f L%:E{t%l!@gﬁcb%g%l nsltliegegrivsv% 1i’t{sﬂragsoct:iation rate

consREOE pRAMY RAudebe il Mélskfveiﬁ@ﬁﬁz{fté@tlmg’lthb HSsoRMtibk a&a/eonstant of the
di scl oses net hods for naklngﬁsynthetrc l'ibrari

reperserahipites gomples. hrshy rdrcing B orerhafindty Wl ﬂtﬂmqgrrhe stability
of RO R A RFREdHBERAibItSYRLPRKI ¢ human anti bodi es have

now been nade by synthesis from defined V-gene

el enents. Wnter (EP 0368 684 BlI) has provided a
LibggiaSod for anplifying (by PCR), cloning, and

expressing anti body vari abl e region genes. Starting
[oowdt]h t hds en@therrmbbemms ofatbk énvieati @, et secﬂeteb rparype;sudei may be a

fun |onaI r nts by ran
SivES R AL RO REY | e Gl AROUPASeIprd FaGege wit
dlﬂfetﬁ’lﬁblh@lﬂg lchatactdtidtiosadxBrebsell Grohl® prdRiry6tad hodt @Bﬂ%&l & a Mihin of £.
an VvDJ reanblnatlon whi ch occurs during
coltySRPETSEIBFRAY ! Btafon, gTheren Ang pampreARHRO féﬁeﬂf erﬂaf?ssed without a

sigh PBRIde, Ih eRfhdr Qinb8&neht, feNBEc18& pBlybdphifes\Att G}%ﬁ@ssed in a signal-
segnents can be rearranged in vitro by jOInlgg

lndegfﬁé%na@n@ra%dmeé acgrding {Re hiss R4 enBVeition show broader

replB&tAHIADf ¥PChnd - SBAARAL, to create a synthetic third
conplenentarlty deternrnlng regi on (CDR) of erght

100 or pora’(s TR %sfthrtecrlgf?f@rr&ehmﬁlwge aﬁqt?de%t;ﬁlfferent lovels

int&Hhg %b&a@s% sRthAdertRl supBkAes oF utibod bieRRdypdotlh rs@JrétSdSm soluble
such as these that create_libraries containing 1

corpsiyéoldqdoaeg.. I meay gpesthe Vareglpaéwerqeag%ﬁtaetﬂa@waa pHgst the
abifi $fthS 2ARRAG Lo BE s&ﬂ@cedl RRNET 08). "RKiae VBRLINAL Sfor example, fold
sécreted antibody f ments or nay be presented as
poarlysinotheppesiplapy M mmé eadr foathe aspurpulatiqn| of gggrpgatasy and. inactive
anti‘bb&!éigsﬁgﬁ&'% nd i»nektﬁasa'mbfe prsh %n%' A@éﬂr sﬁoﬁﬁnaﬂﬂtah@@ﬂrcﬁaun 1998,
phage-di spl'ayl i’brary one or nore
charns of the antibody fragnent are expressed as a
fusion
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| its gﬁlt{r ,Odigc%es sfu:%:ﬂ g(ﬂ

protein wwth a phage protein in which at |east one of
the peptides conprising the fusion protein is
wezpresssssl without a signal peptide. If the ane@Us2006/026334

f t i i sed of h d i ght chai it
Napuge Jigipele 13 hntlels ek EndPRs Bioe Skgr dsaboani Uab LR 41907).
ChapedbiRl pro®pk i inkfRoteihg ARG Gind Rkplebifor BY SIAd SRibhAE fra%ments

host strain_is chosen to be suitable for expression o
(Bethwanrand SaReimppl98RyVatrg Birigeiints: 87 g elkmanstand Phackieth 2000, J.
BiGISCRYA. A5:Q17141HY BRS ifscefelid 6F seheS@NchREs 4729k from bacteria can

purpose, for éexanple a strain with hi gﬁw transformation
leafl fte Gige e fhe sequappgsclf thehantibodignwhish mayr st ssiqenddsfrom a library. An

' ' 19] .
enBEFRERSF o S0y PhARTLE UBCEE 3000, Y5Ehty, AR ppetona
corzgetly afntded cuitibddidsr zndi agibodd Spgments firono hadteriash seaetichngysteins by
' s r n nil.l has been used to
Sec?%%)}lgf g‘%ﬁgﬁﬁﬁﬁé{lﬁtﬂ%%&{? ai'zndg %nfﬁgrgtmagn Variety of target
antigens. Antibodies can be isolated in either scFv or
[00233 f or mHmbodimients sef-¢hie rinwntonfindinds Railve clitaanes el gmunized

. he.. ‘ ' ot ein. .l I |
ifASEN s WIS FELIN 50 ke DIARGE: BE Lo sl il s
beean; chaHenghl tvathmanyusnmodnogére nantvhizhdy eghibitingi symptodt@r oftiafection or

. direct secretion.of .the antibody-phage fusjon protein,.
mfgﬁlén agl? Tie r”“arugltyg(? r111§ra51 * PR gfg"éX 80%{’8?{%\9@ é?egﬁ) aﬂigﬁsma cells
obtaimed! filom alissipdbdyy “iaminbed?y hediad disa hpithat das bpdnXcHatistgzed with an

. been used to display. the antibody variabl e hegvy-chajn .
mpGategh Fupge “aitad P b B AGHES Ciat SPLk S GRPEOLy CONA using
meftR8P &etli kelw. inthX ﬁdi &R, ’cb)ﬁgd_ilg$d1ﬁ1nj&§is e E’ev'gﬁ;e drghﬂ:ripta?]e). In an

construct .a nave human antibo i brary based on_the
S PGBy TREOTHER PR RoBE e e (BF 5 coBe ABRNA or
gerOnGOBINAY QR driifliffel by PER Wit SiftablSPENREs. FrimoefOR2 suckaB§body gene

hﬁél" Acad. Sci_ 99: 12612). Because of the high .
ampfifGaEPRnEy BFl JHeYE tr Histridesony SpHiaat dis p‘?a&%ﬁe@lf which is
inc8#pblaRAd¥reid B RFdr&Re &Rl dfreb? bAEPCMPLRNOAYEESRIHiIVES 00/70023A1

.excess_of 109 anti body nol ecul es or sonetines in )

disglegce gechoprinpersh 0 Igr2 dvBHd Fobpdizient, pbelieBNpe fromi Bieahapt cells is
sytiRikEPintd D19R AR RIRROAINTRNS theh RewlilidY iﬁr%l?@@féapcﬁ)n%vith antibody

l'i brary of epitope-focused human”anti bodies as.
spegidis priptsEdeign UB. Satepiie 963 146p0.i vdueh is incompiagdd hresin by reference in

50, . :

s . i Sl @ Skl e 2 hcfiltnet MY et oy b cloned by

conygeitpphlecDNA slening te@imalogy (Sambeanqanid Rassellpbdsy MoldeylanCloning: A
' ' n I e l.ati.on o .

ST G s EI eSO Sy P RRUAE) 0o, s
usihg PKRd to a CDR3. The invention also provides a

l'ibrary conprising nucleic acids that encode a diverse

ul atiypn_of 14 had n. .V nts [ .
002 192 et BB S s
seqaerichee! lymapowrigin iskastablished where il amgibgdy sdquerges grembipneddo each

' ri f..epiiop h n.ant i bodi es ca .
oubl O 4 g S84 APPSR RGN LIRS GO o i
degréelnfamyildrif0ibdbih Rasdgpedy ahd the asrioaainfald HICGIR eps (s dstethined

Libraries conprisi.ng.predom nant,l nbers of one or .
by AP R RAY s b FTLLRE vl RS & P spence i
dedsraimwihich raprdsenvmrbe toetersab® this rebggmp;zethd dthplete collection of

sub-classes (VH - VH7) and 16 VL sub-cl asses

S
-
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(Vkappal - Vkappa and VI anbdal -Vl anbdal O) and a
focused library may be constructed conprising nenbers
w@Rooonessss nore VH sub-class in conbi nati on wi PET/ES2006/026334
diverse |ibrary of Vkappa chains or Vlanbda |ight
COBYFAIUS sSCAMICET AenreseRl] yhercfore othg seqdunlete r ugtuesl tgpetodie of human
anfB&esVL sub-cl asses may be conmbined with a diverse
l'ibrary of heavy chains. As a further alternative, a
focused library nay be constructed conprising
[0 dekom nEhse ?/rﬂﬁé%é‘?‘@s & thensqongiTustedd e guby Edtal eenasyuthesis or by

thesugagaf%yl%hbt@%nsﬁoaﬁﬁumﬁntT&@@gerfeﬁ@m%écﬂesl{&m té/H@mtuml sub-
ub-cl ass are t ) expreéssed efficlent
é‘gelé" n

eleggsnis oplas{pelyipen ﬂm iAllevek ﬁ@wmtw wmlcsmxe defined by
cleAOJg'e QR&' a@sthéjgtar@ taﬁlf‘ fhe\é'ﬁh ¢ Qac loeﬁl’? e{ﬁ% 51' gl ent uein the

secreted using signal pept
vegtpagyitient sAlhigetes miri¢mare \vhemdlgrsmfsﬂlmdlepmmr bﬁ/coamsust sfeqluences are

j Lesen invent.i on a
co}illgr%r%?tg(\l/ ed ?@6 rﬂg% %ﬁfﬁ aosﬁmo o gl}ne "8“65.1? Py %geé?ll%f‘ﬁ\?sequemes
Maiit pfedarahly, ssidbipolyspiides andomadrk aesvedf ffone itlRNHuC AL Ic@hde@tus genes:

VNSO i 53 53 SOE Sk, OHE! DBV ESOLMRS o c,

CHel driahy eomybinzoiop iof siidiHud@Aplcufisghdut ¥ereb. human anti body
V-region pairs where a V-region pair conprises: i ) an

| ect chai ion i n ny
5P °CC Al DA GBI, BRTRLE SR (TR Ve
llbaant:s”bazfdgntlbachds ipirgferably Ui ejlﬁqm&ﬂ—link@ﬁ?vc Elﬁgl@—ch/mﬁﬁfgrl @EIFV), Fab

frapn%ﬁ% OhE iy 5’?%‘}“8‘%& gfhl\glhfqeaggegged?agg%%@lfl ? BI%H’@FS against new target
animbs:)dﬂ SePdtat Nohé,3d)0d d4aich $s lacdrpdagta% Her\@;ﬁrbprréfél*eﬁ@a in 1ts entirety,
C ncodi man anti ho -regign pair
il efiods bEmaRe vt GHER A EReR Ko
MEBSD from a reference anti body of interest. [00124] A
[001iLHr ar y Iofanéther em[boémhdnc I’Syﬁ:lﬁﬁc&lh&&n&ﬁﬁlﬁlfdhé&&xaﬂél 6@ ibGen made by

oS A SRl Bl 2 B S stapetod

forameplifftihed(by\RCR)| blohiag Sandvdxpresiiny idtiBodf vABbLRNSgbAGKNER Starting
.tgnt%or J sigmsnt Sl In one rgbodl ment, the V segnents
withs heeesPer IE gV ablg e e liorEies i) Ypetional Vl@égl‘réﬁggiems by
ranﬁémizh@ thé ODRB 6Nthe HeBvyE @i M€ 1ight0GhZD] TR %)rbd%%eﬁt fuBfionally
conprising a plurality of

o provides a li braryv
eq%ﬁ?%é%%ﬂﬁ%f B BRosRiof & Hiel Y recambipation: gikphi eseurs duying the

devR1dpeRityof IR iVihe Sgihafe GRMA. | 1Sr RGr@nIL Bt Bfes of h li
specificity determ nant §}%SD frcgm ﬁhea{%@hgon &%ﬁ%geﬂn e

VEeBTRTIEE P BE aeRREoy o Ph deining te suithebie Dt spgmentyf of five
rand&8 rﬁ%ﬁﬁos acid@ 'ﬂgldu'ea aﬁd L 'J%%%&H aioncré/aﬁé GO et OHRA! c%ln?%n‘%ntanty

BSD froma |ight chain from t erence ant
detprgiipjag regiom r 8 toyghifresjduge.gndhs. sPaﬁ@Jhte Nei 5,885, 7I9é,aswhlch is

1nc21%§rla9:tl AMJ: G '@%ﬁ@ %SRMF%EI'{ g@ﬁ gf 19% Such antibody

hbra@@énﬁw thyfse ﬁv@,t grpaéphblaeessmmammgslo Phage elohes. meri c
protein to forma stable conplex is required to ensure

[00i 18 bi olgimabodyURgdnhts QJcofdh‘Fg U gEBE(J;tCOfpﬁ‘IQ til%i'egtioria‘ﬂ'lay be
soluble secreted antibody fragments or may be presented as a fusion protein on the surface of

a cell, spore or virus. Thus, for example, the library of antibodies may be a phage-display
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enbodi nent of the present invention enables
expression, secretion and assenbly of sel ected
wWOorenwenesssE pol ypeptides to effect efficient prpdivs10061026334
of heteromultiners outS|de of the cytoplasm One or
libpasy dn ghichneneqsBeReE rchpies b dist ararévgdsofragln@tmm exhresset as a fusion
prc%lﬁtvﬁﬂﬁa %ﬁﬁ%eb}?roﬂﬁldﬁ Whikh %'iea% oﬁiﬁ: fﬁ@;ﬂi&@@ E@méﬁhﬁéqﬁne fusion

hods of the iInvention er nonomne
prqj@;nyfp exprpsdeds withaut @él@)%bp‘%mlé@d Ifpihe rant;bodw fragwnt i c@n@rlsed of a

gggglgﬁtg)ham %?%19‘91 tmt’clbto{hr@lgl'ng a'e® r@%@cﬁw}t{{@% gag¥a1 péptide.

ent I nventlon |nC e an
In ﬁni af’fpg@iyoffthea MQWDB thgr hagh stidio thychosnad éd spitdbjeptep tekplession of the

2 The nucl ei ¢ ac d _sequences it hat
anatzggkfl?éog}rﬁ%ﬁla&%g]a rrlél%l gggrr i Sl%cﬁ a§ pr ﬁ4‘4eor¥trfl%/ ¢ Sgain thosen for
andzthﬂslalrpdsa,t foe rwmdﬁeai stkm&tlthl high arahsfoinetiom d‘te\z{u@dﬁ,l in which the

- t d%) ? gfﬁ@éldes rotelns secreted in the
R alyin At asa}l PIRSSEOR Y Ussed in or
conprising the libraries of this i nvention, may be
[00149] ve, Bgthtpﬁéamd:p‘élﬁl lzave bad wsad kodisplivepaptifie ankhanyibodyylibraries.

il e e FEE alPoc e PO R T I ol

huiiAamibo il agaflxg;t evariay ob €argts adtlgeﬂs c p@db&li’dndah bedyolated in either

ra nnot b estiqQn
sobt B sy Py St Psa Pt o s Bkt iseEp e Rmitiseof the
phagfatpr&télldy I aﬁ@%&@ﬂ&cﬂeﬁhﬂéwcﬂﬁMH@@ﬂal@)ﬁpﬁ&éﬂs g[ﬁ;gdl i @@ N-Rfninus
ol e anti.bo t hos nt hesi ze € .novo
of ﬂwﬁgb ﬁ‘lma W%ﬁt@ﬁ%eﬂ %&‘%éﬂt{t@dﬁp aggifpgjppprotein. The
othehpiofeils\Vof (R pRad@ 64t indeNAlkd b&d udsd ﬂﬂdl@?@gﬁtﬁb&pblﬁiﬂm pVH and
Libraries {se fferty et al, 1990, Natu

M Ca
PLg igveloon 5‘899) to Wygh% anfihody vatab h@‘%@y—@?én Eﬁﬂlgnp@{ﬂ) |ag@ gariable

lighfchhin@egdiby b)) fé@pe@ﬁ%hf pE‘b'ﬂ%bfd? Hadi S8 YednObd B construct a naive
teChn|queS I n reconbi nant genetICS See

huganyantibedyhlprayibaggddornrilie §%ﬂl¢n ofe¢EY t@thg N tempinag of BIX using a PelB
mg@l%@f)tﬁﬁ fotb’sel:ﬁﬁgﬁ E@a%rey a?‘/BfU(‘)Ql Prod. rﬁatﬁ% ad, %1018?9 ]12§12) CPebhuse of

pring Harbor La ratory Press; usub
thellgghre icignesent pmg@ﬂe@sdnglqnnphagpé@nlawd @tﬂgb@gybraﬂcmwn be large,

w1thfn?e¥s11§és$9 @§oess| &%0® Mo H& culLQ gﬁ&)%letl% pep?xcgﬁ of 1 10 6r even

nucl ei ¢ aci d sequences e I'ng the po
10t pfibiodigeperilibrerar e cl oned fronmcDNA or genonic DNA
libraries by hybridization with probes, or

[00126) at edlyshig eABRinbdiS ahd Qbka ff&ﬁ'ﬂe%"@&a ecﬁﬂltca)e focused human

ol i'gonucl eoti de primer’s. fication ues ca
antipedigs agideseribedyin iU.§. Ratant Amh@tlen §@@ﬂl|é‘h:éy0ﬂ® oFf, Ol Imuary 20,

35 oyl LS I PR A«
canospapiriap p iphgelidy pyauslerd sadsi thesneaie abfthlseqdlpuhtion of heavy chain V

segﬁ%ﬁn%,ihxﬁ%é:rg ﬁlltllnﬁyv 3 én?sl 03 got Im Qc{ P d uﬁﬁRg.n %?{gg%)t{oe oa](isfgi ptﬁgxgdes a

aclds enco € Cco
libregyncoalpsising euwl&o Iaaﬂseﬂhaf grooadeex mverses panlativh bAligle $hais igegments,

¢ es a exanpl e of o
WG e B 8 i § it Ty BB e ithee oot aris
carj lliwergt Ilmmaﬂgbmng’CRJbrhm ofupitepecfoased hGiRSH &RIbBIGE can range in
sizé qgut%q((‘)eantl%oclio ies per rleul'}}c led, using a
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sense primer containing one restriction site and an
antisense primer containing another restriction site.
wahdiog/ovissd produce a nucl eic aci d encodi ng t hepdEEF2086€1026334
ol ypepti de and_havi ng ternrnal restriction sites.
W‘%ﬁi‘ﬁ nucfatitody dibgaries mayadse bre focysad) Kbrpriey pompriping pregominantly

mehffekObf &%Vbﬁﬁofehﬁlbfbﬂ)a% gp 'V'}?Ene V‘io%efngssgéﬂgit@gghus for example in
restriction sites. desire eptl

hurnaea dierepptst @i rﬁcognrzed df&hﬁumlas;saﬁ (W8 1di NEgDIl gndj bf ﬁ\éld swlp-classes
e I : 0

2 GBI SE 0PIl A g TRy g
comnesmﬁ mgiabers off on¢ premaret Vil silnglasshie csmqmeinmewﬁlmﬁdmmb ilibrary of

Y t f.ce [0

BN o GBI i RSl SRR P o moro v
sulaclrasrkesemey)tie crgnhlmel vpithot @Vﬂsadrbrmf of heaWy shdiﬁse qkb&lmﬁhéi)altemauve
a fscu%ed lﬂ)r{rr(s/%téae %%&tecg %(a‘ﬂjé}?glg pg?cfop n %9’8 ?rlé H% 2 gngle %L sub-
clasd aralle dmgiet th s]’mb oI Aptibatyefrdgshtsi ¥t the rvrﬂngirbmb QaSEpically

and at n appsopriate vector fq
exiiied PR iOR Sital e Srate] B Seboarrntsnt botSpmntmingdics of
otHeE VIRDE® 145683 1aBd hotoradiglie se@tted QGiRH kight eptitfck.i Sinﬁl’htrlyzt &htibody
di rect &Frsons of skill through in vitro anplification
fragraeit Jdthamarine, faeipws B mgery sesaviet sRe sighel Depddnse| Theggresent
invéRtidn ABwidprovad Rpfesdiatioft of gé%re%hzantl%ﬁl&hoﬂ different sub-classes and
i ncor.porated, herein by reference inits entirety,;
allpwflcignt sgtietionpf antibodip librpyiss cpmprigag marine Vypgienst o
Met hods and Applications, Academ c Press Inc. San
[00D2Eg0, Chi aAth&iCkibdikenm] MO MvedBH0 prdvided 3 Gibthfy c-gﬁlﬁnsmg a
Jour O N.H Research 3: 81-94; Kwoh et al, 198
plugyl ﬁr@tarl antibody V-rggionpagss where & Vrrsgiompair eppprises: 1)34“ unselected
heaL?gcQalnPVQleoMBﬁlpnsﬁfgaQ huseh V B%eﬁg ancﬂ-giéavﬂ-% bD%3 from a
1989, J. din 6, Landegren et
refereng anihqdy and 1D an unSftWt?d hels@halwé/nreerou ﬁpmplletw human V segment

an@é@%}ﬁeﬁm&bm%%g;ef&%ea%oﬁ d Vallace, 1989, Gene
andBarringer etal, 199 Cene 89: 117. [00132]

sonme enbodi ments, it nay be deS|rabIe to nodify the
[O%g?f]y pe ptIPd%tgero PIPRLmerHs, it i Ay O e dibraskqompiifing nucleic acids

* endo@@ Bna# aibpolly WaksioR baite Wﬁé@tﬂﬁenGH%hH QirLaV 'sQé?r?en'tsrhrﬁ gh linked

i ven _nucl eic acid construct. Such well-known net
tog Defram ¢ geference anibpdingf lgfaesési s, PCR anplification
usi ng degenerate oligonucl eotides, exposure of cells

[00g24)t ai Ni AbiaREofMhEnedtioR CALHIR Mﬁl@@ﬁ\ic@el@&@&teﬁc&fmg a plurality
radi ati on, chem cal synthesis of desired

of ¥H; @ outasions: veherqia thy VH PhVédﬁrlarrcqomﬁsthsnglmr@Saﬁ@m ipne VH or
VIAREHs, #heBinnbe We@ﬁﬁ@fa@l& ® IR HY RHGLAL CII@Gﬂedéﬁboﬁ nt, the V
ot her wel | known techni ques. See, e.g. [T man an
segmiepis ot tho MG regions e geugine apdise rﬂresVeseeg@nnts phgir Viaregiogs are
cerddige. (31-734. [00133] In sonme enbodinents, the
reconbi nant nucl ei ¢ aci ds encodi ng the polypeptrdes of
the invention are nodified to provide preferred codons
[002Rlch  enhgriveeniipm alsp 2rqvides of likrry Gomprising aaelmhtynofaantlbody v

Rl 96k CAhAE RN pd cofpSses: ¥ @ARLavPIRTiR
regsub@?j{stuted |n?o a cgc$ﬁgﬁnuczg?g 5CDG% 5%9e Xpr e §£‘mnmng

spepificifndetermingny B 8B4 o Beays (chain EDRSt frave & raferendgantibody joined to a
diveiRE Ot V QBerRdeO ahd'§) A'HSh R4 Q/ur%h%ﬂ thlgSf?SIﬁé]g BYA Ay a light chain
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nucl eoti de sequences that are substantially equival ent
to the pol ynucl eotides of the invention.

w@lognssseot i des according to the invention caPCTTEHY®0&026334
| east about 80% nore typically at |east about 90%

CRikt fremphe refirence ypiikody wn%dt tojagesrsityins i segBytssebpreinekleast one
of e nstcy bﬂsé@ 1RO kMA IH% r@i@fehgeeanﬂf)o gfivention. The

invention al so provides the conplenent of the
Ldﬁgﬁﬂﬁﬁiiéﬁéﬁgﬁﬁin0|Udlng a nucl eoti de sequence t hat
T t 80% nore typically at |east about
90% and even nore typically at |east about 95%
[omepencepmg&rusketmbw Of PoRPéprins Gl dﬁa%ﬂaﬁbﬁg fotein to form a
olype tide recited above., The pol ynucl eoti de g be
Eﬁ’fdﬁﬂqulr ekeacnshiehe bﬁo@@waﬁﬁmgw Hethe @a)ultunermmotem An
enﬂ%&ﬁ‘féﬂtsoﬁﬂéjpﬁkeﬁh@ FivERER, e ORbREAN JeSUBR and aSﬁe)Inbly of selected

pol ynucl eot1des are well known to those of sk
mqngaier¢ PolypePtiden td alfeal dficient grodanténm b hetenotribiheers ontside of the
f.6h, i
o Ol B o ARl O 1A atin cam e mace
Wltbeqtuen%glal dequentd @ . thE[ 1R} O'fh’ée ningéntion, and dise weef whonomer
po CYIB \}}tllaless fdnnyee%te%pﬁdwg% gﬁ gvgtg&{f %’ﬁ%{ée\él%% ehfkg%é%gﬁtrhtﬁtimeﬁc
prajéive s rrre;n‘rberlsrpdmdtmeﬂm pesat tigventiyn decledet aifttofies, antibody
nthetic diversity can be
ﬁag% étgguaélglg()@'rfla%éﬁg t‘r%%//e CDRs of antibody genes.
Preferably, it is |ntroduced into CORI and CDR2 of
NUYGHEIGTIBISUl i ns. Preferably, natural diversity is

captured in the CDR3 regions of the imunogl obulin
[0¢8HES OfTﬁehﬁu%lehJW&J] %éq‘tﬂﬁnceg B Be %.%ﬂufs in MQ %!leﬂpodg of rt}irjllsp %eréntion,
the nuclelc acid I'S I nvention conp
Lepdlmgt dhdt encale 4t rim;;h oy lpet thd mdgitvel pcmzibs qmimm}btﬁbs and proteins

sec’?‘é‘[ glﬁg%ﬁqyﬁlb t%E ?ﬂe IXY%%IHO%IBIE{FM%@ éx PENE m o camegsn%g El'x(; hibFfmeS of
tthDR@ltma,pnmmmm syiBhatielok s cox{ﬂﬁﬁeftﬁﬁ]thdﬂmfl Fhey @ni BESnRNA, DNA

h.encod o S .i.n _accordan th this
T nvén % %erped emv\,ﬁcglpéeln hgcﬁl‘ cleic a ?‘ﬁéﬂcg%i W@b‘\é\g&? Sds are
deS|gned to dlffer fromthe wild type pol ypeptide) may
[003@8]pr od Resdmbgiam DN A treetifidologice thaybe agerh esireato antBGEy fragments
C c e p have e des
tha@@lﬂn%tf e 1?5(# O@né& flc ng%%?a :Tg%s (t]kiest)gr : p]fmbgﬁ ' usec{ Eereln also

poi n of a
incindles aﬂaibedynftaggemtesnthertmodmecq teshe ﬁméﬂﬁwﬂmr @R)khﬁta aﬁﬁbodles or

fthoég r}%’;]hgem'z_%de %eor}oe\lfrﬂ au.%(l)lggl?cg) 1IBPtL]§]gRr ﬁ%f%%qs Ka g Hglpgs Ix:haln Fv) or

thoBb Ydentifhal/ msrmgﬁ\pha@edlspfkty Bbrari®@diséeD e, NROEfferfyues 8111990, Nature

SR oy il o encRiig B i, R ATt g b obained
usﬁ@tr-b\ﬂﬁls tét&ﬁafqubbaﬁ t}&yﬁﬁﬂg@ ®c@bbiddnt gbB@Rs (bd2, é\@ge%mbrook and

8 Vol u 8, S 716-734, ma
R“Efs f@%&obﬂ 6‘;‘3‘2%0 lerieg %MW%@@I 3yddésh 39F- 1y3 Cold Spring
Hartioe Catpat08 Hres A PRESubEICER] BT OCRPY RSbYBEPY MBlecular Biology,
differing fromnaturally occurring pol ypepti des by
Toha WVHeY & SPes: s BPYIYOHS; del etions, and substitutions,
created using reconbi nant DNA techniques GQui dance in
[oodg9jer m rl])ff@ ﬂi@llﬁlbleitfﬂcfdoseq&‘dndesre%Scbdilxhgeﬁle @Wp&ﬂld&@@f @6 @lention

RN T p—

be found by conparing the sequence of the particul ar
pol ypepti de
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with that of honol ogous peptides and m nim zing the

nunber of am no acid sequence changes made in regions
W@fzoomogﬂsshorml ogy. [00138] Preferably, am no apCTUS2006/026334

"substitutions" are the result of replacing one am no
usiggjagplifieation frshmigres atifthelisoaneleqiide iprigess; mplificstiontechniques can

beAREH & aﬁPﬁf? £l isRhe PR InES: frdm DNA CRNRGAY, %é \r%%/algleﬁgnbach &

acid replacenents. Amno acld substituti o
Dvigkder oh¥9bnd*Ghadirinast: g dhaberdiary Manyséh ar Aﬂtyma’@\lw geverlapping
ohé&lu@fébﬁdets ¥an lBéf?)H&BE‘éﬁbé HeMeall yagﬁjgltﬂéd b ITOXu ea('%%/ S 8¢ the

hi pat hi ¢ nature ere S|nvo
do@ﬁ?@ﬁpl Nucleio rgsisis agncodingl rthe lvomperjenty rdpm@mamani salionbe stdated from
ne valine, proline,

o %fUn ae{ir??ﬁsgﬁéqat%hb&ﬁgsla}§§¥dbeand nmet hi oni ne; pol ar

neut raI am no aci ds | ncI ude gl yci ne, serine,
[081RPleoni nle, arc gxamplaef obtainireg mel,uclaspwct\gmqwél,ngwcolypeptlde of the
ln\glltlljtf‘naﬁ]c: o géﬂkgl;%l?g@% 'ieth‘%l) %cﬁhs%algeﬁge érb 53}1 é]l).l e is 9gﬁ mpﬁlﬁed, using a
sense guiiniey edoyrtaiminegr g@dre@'am:tmh cite and RO aamseds;e primkt dentammg another
resﬁ‘?crt) sléélit g tﬁggn\gﬂlapggdélg? ) %11?0 elf FICI& 61}]00{1%1%%} c? %léed e t afd having
termma'érealm:mm sites. dBhis r'ﬁkcdaem/mid aztnl thén daﬁlllyatgafé&yntba V_ector having the

erinmental Ly deter.m n. ste tical.ly. maki.ng )
opiREEH B ngihe SRREHEN U5 e Ruet Pk i WyoRerogdn, the
doinfing c0obey gieptly ﬁﬁnddﬂireﬁdyl l&: S&‘parﬁll@d b¢ aafied 8NbthENProtein sequence.
S {?}? E ues and a sa | n resul{ ﬁ .recombi nant
A PHIBETS L84 | B xoneapt gl 4P i hepyf, usigethe sequence
infornia€ibR btod de@in Gbkﬂihhk @f‘ oth%r §HREdes. € AppropSd £ekiPiBBon sites can also be
ad%ﬁl etjons or non-conservative alterations can be

gPnberwglelo? SeRRdngaihe SHREINBY Yokt isHssqusace: Ry fitpdizected

muP@byeRR P tTihel @fsmBUbRtadidLtha bb 188 BncollRf s&RRR! ¢t thea%n(/&fclon is
one or nore of the biol ogical functions or biochem ca

clepyed rvsith Hiej appyopsaty restpriiop Gnderwpienss ewd dhen; Bgatadniptngn aeppropriate
Vet fol M RionSHEBAL ﬁ{sﬁgﬁ faSrdiRMo SRR ?@)a/sp eptide
CharaCt eristics SUC [i gand I ndi ng a Initi es,

g]ﬁerchal naffiniti or degradati on/turnover rate.
[00&34); her Examelss oF tte‘é?h‘élﬂ?eén%‘f%ﬁ\t b disest perseny of skilkthrqyeh in vitro

amPRRALEE ﬁle@lehms Rbindas ﬁe f, s%ﬁ)r&%t LRI Agdbdiess &91! as U.S. Patent
expressi on, ale up a t’he ke in the host 7

Noc §8840% of 1@x1|§ rlw%fﬁed h@rpmebearﬁéqr@we dy dts esintiestyy; ésmsj ggl., eds,
19902PCRePHLLSL 9 Q}u@cfe ) %ﬁddg u%@gpﬂ)’ic&{}f ?”ﬁéaﬁgﬁwgﬂkég Qn@‘ébnglego

residue in order to elimnate

> danbeip S\ Legingrag il 920, € EFM c BrBTnEigtJovenal @ﬁMHemmhg 81-94;
Kwoll&? @l SHts dP;ocSNmﬁlxﬂrad pS’)Az Yo, P%Edﬁ% g%Xatgﬁ e‘?%? t 5‘9“9%' roc Natl.

or selecte ing use o ancy
Acafle et |C6Ac857dé874vé40m@1]§t obdB89sdibElini. thenons; 18269 [Lalakgiehet al.,
i g h | t ri
198% ,S%fé?zcec E@f] %7%?@ dﬁ’%@ 39}#1& l\é mgzzozec g :Z%f%% Wu and
Waflih@slﬁ&ﬂ 6’ene\,4 560; anéBemwingarer elxp%(ssﬂemssv nia particul ar
prokaryotic or eukaryotic system Mitati ons | n t he
ooRgjjynuclg
OO ept T a5 EmARAHENE St HRY 1P el i hEtiel Rl Togpideg of e
invergiopp e pigkill wﬂhmdwg‘nyzenhﬁmypvaw pef ganesting al'&mﬁopsamta g‘ﬁ?en nucleic

acuI'l P%g% % g:ﬁbl—g Qwel ]%19110%& r}lge%ho%lé] alrn%IICt é:“ rSIIt% gi:u%?stﬁc? t 1?1gt§’gen8§ls, PCR

| 1 Inities, |nterc al n
amplé@:a@qjadsur[grdegmemmldrgonlaﬂ@ndes exposure of cells containing the nucleic acid
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[00142] The nucleic acid sequences of the invention
are further directed to sequences which encode

wo a007amss3 of the described nucl ei ¢ aci ds. TheSECEHDB2906/026334
aci d sequence vari ants may be prepared by nethods

to RYEARRRIF et O Fadiafign, i ql??m@alu%ymﬁlgﬂa b e oissirest disapedlestige dog., in
cofRReR %vﬂchnflé)atle Bn ALY @10 Hﬁlg B deRlhte Hﬁlgéf '?M?lleﬁ %icﬂf andTBﬁlEle well-

are two varrtables in the constructi am no
knayey isehrdques.aSeasigs : Glhmen prsc3mitln 1 989, Gdve St Roherared al., 1987,
NahbE3navyr e of the nutation. The amino acid sequence

vari ants o% the nucleic acids are preferably

constructed by nmutating the polynucleotide to give an
[00333Ino adind seweuembalimenis, e geqeotbingo uruclefe regidar encoding  the

| fer SiC

POl RGO B9, bt b8 T % o B0 B ol S Bhance
tragfslegion adf] the pwsleici amid in @r selagtedi cggéhrysm; dageryest! prfgirainsodons are
subgﬁﬁ%ﬁtlﬁpta éc? 9%%13:%%\6 ac?i Fo?gx %ssi%hl (fn %eas S:at ions wil l

by substituting

flrst Mﬁth conservative ch0|ces {e.g., hydrophobic
[00334Ino acThe podynacldvtidee b ite inyantiop Iabblm;cllalﬂ redyraclectjdes et luding
nuélélfﬁﬁ% @éé;‘élpncfgp fh@% emce: Eig?gétaaﬁg%hﬁgﬁer(t(?% ghe po%g{lﬁoqla&b&fcthe invention.
Polgmuoddotidessacoerdingse rthe mnsltmy:ain davenatdeat abdue 80%y gete typ1ca11y at
[ 3l Amino a eq ener.
leagcta%;b%‘elt fL) ?%mdéa out 1"¥o Ca%@s#ﬁ@%& a%B?t %er"’a?ﬁ %6 o@?m%y o a
polylmcle@tldeesxf d:th‘Snveaﬂdl arknet ypéertiah| alsoC providgs alis coldpleent of the

aci nser e am no o
A T SR TR
leagtoabone 9DuUnN dne d:_v@fi nliﬂiidS &yp”l@ﬂ;llyda-telﬁast abowedI% Asequence identity to a

I ntrasequence insertions of mu| tiple am nag
volyile R it § Robaedttaried ishous « 16 gohay g be DNA
(geﬂ@fﬁﬁ[ @DNX& ﬁlﬁ?lﬁéﬂb@ﬂﬁyniheh@ &Quam Neth&S! A @3gopiiehefod Bbiining

1to 5 re5|fg$ | es of term nal 1nsertions
such e yUeqides He el %‘@bﬁ’s‘h%‘ieg’ﬁ grill dnthe e ead cadegdude fr example,
meth@lls fol HE@@Bhing hridiAtGR onBBiohdwhikh ERIBMinel08s1atE BblyRucleotides
00144] In a preferred nmethod, pol ynucl eot’i des
of the desére &ﬂPﬁgeHEWQW“nuclelc aci ds are changed vi a
site-directed nutagenesis. This nethod uses
[00@B3]gONUCITRGiut R SR usFelas tltnb t'iﬁveﬁtﬂﬁﬂﬂﬁl Eehﬁaturally diverse, synthetic
&V%gggnUC|e0tlde sequence of desired am no acid

qRY bedutrogupsd o %wsoemart}r@iyfeﬁwa@p@@éﬁﬁ: 9f iy diersifs may be

entR€ly bﬁtﬁbtﬁ' @6§ex@ﬁpkh®n&@§6‘&$&s1maﬁ%e atfodudaa uﬁtQ b3 & more CDRs
st ab l ex on either sjde he site of being

of %rﬁlaﬂ@éaeneff nPepéndilnit IStIW@dPé?,%IﬁFOqGBBI @hd EDRE. of imarmegjobulins.
Pref@t‘l@ﬁ %@ﬁ%dl Aivefsfy WelabtuleA @Mhe t(ﬁ)ﬁmgﬁngéf tﬁé(inllrnfdoglouﬂﬁl enes of
art and this technique is exe | Ong
thissigentian fromyB|calih Mpstaxrefera@ssthe Drpeip adigg of thlsvlevempm Femprise a
pop%ﬁﬁlioﬁ 'llﬁhﬁﬂ ﬁlﬁ %Q?JSQBatg:rgﬁ@Hgé g&glt@hé %ﬁz@%ﬁg least bo;xe, and

changes 1'n a eot | equence was pu
momrtfelrabb(ﬁvéﬂ&‘ﬁthehcmlg&m CIPR2 b drversitydis CRERS, captured from B cells.
10: 6487-6500. [00145] PCR may al so be used to create
[0071133] no a%t@le‘f’@%%ﬁchvé{cb&r}ﬁ eﬁfanE{Bg ﬁllod\é%rdihldg Wth Ghis invention
acid When snal | anmounts o are used as
(ieg f*‘élleﬂrh‘(},}lelmﬂ@ﬁ amino peifsere degignen én dl@‘ier freméhesmlcgtypb yolypeptide)
o REHRIE L APLING A SB080GH A0 R ol N ENBh s
anplification results in a popul ation of product
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DNA fragments that differ fromthe pol ynucl eoti de
tenpl ate encodi ng the coll agen at the position
W(sptmcmisseﬁ by the primer. The product DNA fragP&ns2006/026334

rep e.the corresponding region. in the plasmd and
hays, the éw&% RomY @é@ﬁ?@d & odeleiled dessrintien . of] potelle] mpagenesis

tedhiiqhéte bed S&IBYOEES: LOT 1GONAIRckiE @PRRS ch',a@oivd?&ﬂ/ ql%n?tal Cold

|s the cassette nutagenesis t echni que descri b
pipg Harber LgporatpngBres Spring1Harbepn &Y. ‘ét at@/ornwsag@ reegl seditors,

199@(@5‘) egypﬁot&%llsj KSR BiLIBEY aﬁ%r en Dbt e?f Inc:]c Ql{d W1le% aI(l:F Sons,

exanple the techniques I n r oo
N. %y Fhespigal Pypthesdohsng methbdscdsadribed By dingely e oﬂ(u §I9&Q=, lin eftrgad. Chem.

Il e Vb Bt 28,20 Rl U PO A Shish A PR

t he sane or a_functlpnallé equi val ent am no acid
0083k enc e'Reagmbisani seadiantf) refees or awt pelypepfide hﬁfferingeﬁ'bmonatmally
: ' e vV nucl ei
océlfgllrlr;é mg&%ﬁﬂgﬁﬁ aglgg% gi?:r(]lg elgséilst r?g{] dgfeh{n%b 3 & V%%st?%UOns created using
reooqumgnte])NA thghiniques. zGnigartce in Heteraipng p/ﬂncatamn_Ima!c&dl residues may be
re Gl SRR S B Rl b MR R hulD gt o
bislguetivities snayhiat fomhd ﬂ)b&:omphmxgetﬂib isekende dfhife ipariela pcﬂypeptlde
ut _havin er ferent nucleic.acid sequences
wifhotpt 8 hEfeE SPeliest F' BB B qumiEE 3255 acid Sequence
chamenﬁ@haﬁeqmnﬂbHMthhﬁomgwent|on HOST CELLS[ 00148]
Anot her aspect of the invention provides a prokaryotic

[0 (ﬁg It ggﬁl ret%rc?lb am f oczl)%ys %ﬁ%& r?élF]t %re 6 bl? hée‘p aemg one amino

acqj r\@nﬂe ianmathey :trhmutacich ha\n@dm‘hlaf sﬁu&m@h ahd/preplientiéal properties, ie.,
or n the,i nt.i on do not_ hav
coth BBy bRl E S b b BRI S B basis
of Sﬁﬁ]ﬂaﬁ?ﬁﬁ in rlﬁlﬂﬁim,s c]itﬁtgd,lr@ﬂdbmtﬂeﬁj?dré}ﬂ@bfcﬁy, ﬁﬁ&f)}ﬁﬁlhdi’@ and/or the
E@lﬁdln tantlgodles ad ant i body qnents of
smpROURE i T3Hre Phhg Tasidyes invalyedndign Fxamle 4 lmgo #r Gy ec) ‘amino
acitl$ ifofudb elllley IcichieARREGRS, Ivuﬁnéoqﬁélﬁfel H@ ﬁﬁqlrﬁoﬁ?pto han, and
eferabl is Lhe bacterlun1E coli. M ?
meﬁﬁ?fﬁ%ayg ahagidrah gmfpopeids dnqhily slysing a@ﬂnﬁe@aqon% wa@tnéf fygpsine,

aspafigink NhdSEEhRkeO Boé?tflveW Slafied %bfisfc‘? 'ﬁhﬁﬁbe ad ! BPhAS Moinine, lysine,
either to the periplasmor through both the inner and

anfbhiﬁ@ﬂﬂ%?ﬁﬁ%ﬁ@sely ?}raﬁ%?idt(i“‘&h‘él ayinqyecidpgaeluderaspartie aeid and glutamic
acidi fferent systens. The Type Il and Type IV systens
are generally used for direct transfer of bacteria

‘ﬁrotelns to adhacent eukaryotic host cells. The Type |
OU38; am 1 BB qry destionst At YPicHBSint e TenEE < ahpie 1 niamino

acil® MPEARRRLSH GHowd¥haP bO bRieRe A% AP HLtEthi @aa §hiRteRALNG Ymaking
[ ul"ar nmedi um

are secreted dlrectI%blnto the extrace . _
insqrfgnsyAslotipnps, Qx cyubptitaons yeft amino aacids jonevpplpsptidee molecule using
recBRDRAR DNA feRliQ4 aQ@Es@W% € res@ifin %E&‘Hﬁxant Iv§r1ants for activity.
responsi ble for the secretion of the majorit
[mﬁrotelns through the i nner nenbrane into the

i p1 adHHermvelddwhere glisrationcoldimesion 45 desitpd. ingertions.alelpgions or
nolBd8SvHVE aRbraBRRCahibe ek?lh@erréﬂ B%roéicg Aftbred gpgg%%ﬁest & cﬁumenc

direct secretion of proteins via the peri
polypaprHdesr ép?h #isrations can, for example, alter one or more of the biological functions

or biochemical characteristics of the polypeptides of the invention. For example, such
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transl ocation (TAT) pathway. In contrast to the Sec
system which secretes |oosely folded proteins to the
W@en/pissin where protein assenbly takes place, PCTESIAW026334
pathway is used for the secretion of already fol ded
alté’i%?%?eénaé’r eRangeveRplRpPisds Icharagterihios 29ef5 asCligpngdriinding  affinities,
infeRhth @ffindties, Jof ﬁeér%ahon/&mp}ag Tr}%rtﬁé’rpﬁlch hlt&%&n@tc%% selected so

system has been widely used for the secretion
as (1 ggetAtnipniYPeptidss dhat sref b Mited Siriexpssioa seatebgulindethe 1ilbd in the
{
hotatgbﬁlelé 81\6% ﬂ) re%}@ne hlf’cﬁtex 1%%8&9 préﬁi%ﬁesacaﬂg aglgtgd pr substituted
wid anathshmmo Ntlféremdnain cgdgmtabhmmqa émlédc bndlgw,
reconbi nant protein serves to direct the reconbi nant

[O(Flrcﬂi ei N hBerhftveryS e%&hblﬂﬁhtp%ﬁéq@sy éh@gdlﬁ@ Y ns%lne o similar

de is renoved during the secretion process
po @mmy nfgybepsyaihesigeidon eelestqur bis makimgiusodf the a@dmdasoy" in the
j se
ge?r om gicf@r%lu g &%?% esl%iﬂgmﬁse urgal I%e S?e‘%?’glf‘ > %‘ ﬁ@r?dﬁf’%vamus
regtragtionasites, mmy| hsﬁdmtrgdl@qb,@q opiixhBe ahvahinghiok. a Phwemén bi bmlyvector or

exﬂ’%?sy 1§ggj|aa g%h %r%P S havl?aér%o%ﬁlsxﬁ Wﬂ/&g%lo?lfs ?318 m?lémucleotlde
see[u@ncg: l;na)SIbe nefecddn I?heu pkltyb\&pltlde ) Q&malﬁ’f of etlier pBFtided added to the

R Rt ) S AR AL R
sudhraa m@hlﬁhlaﬁcﬁng wiihities, (ilﬂél‘éhzﬁlﬁ sffiafties @Y @dpgRddatiot/Reo¥br rate,
menbr ane proteins and an associ ated ATPase to provide

ener tra sl ocatig rev evved Fekkes
[O(Bg?]essen%l lc ‘1\% cFgBT6r% ‘&i}héH‘HCWSPé‘E% erEé(lfﬂc@G)}o sequences
WhRélvenemE vafisnts bﬁﬂhe]dé’é‘dnb‘é@mudab a¥il$. K Thése alninol 298 seqﬁb@@ variants
f thi.s.enzyme conp

17: 3 3 Th
e s B ep 0 By A DL RGP GV RPREE Ticleotde changes

intc @matige drvgrigit pblbﬁuo%ﬁ?fe BesEaR R SR DRI Bstlubiid of amino
.SecYEG conpl ex) her al _honodi neric ATPase

e
acigggaenee, QTR hebagtion i hemmstasen aed 18 TGIAOS tecpkiary The

amiyet e&fdﬁeﬁt!tdi’iﬁd’ v'cﬁlaﬁ@rwlt}ﬁ*)hubié@tacﬂﬁ %&%r%ﬁﬁly@oﬁ&t&fé@ b?%\(gﬁg the
to formthe conplete translocase. [0015

POINB%R%P@? o HEs Y é‘&“ﬁﬁ?raé@ﬁeg‘éﬁm?ﬁhét €908 obpub B EThy These amino

aci@ RBPRHGRCLaPE BnaiBia¢ Bt R difrges thd ﬁuo@&@ aBHQ E8hNdikBreft species
| oosel y . fol ded confornmati on conpetent

(vayiablg @pHiops) rin hsélysﬁoawqdﬁeglgnsdﬁ%stagtewen@e Sitesr aj sticht Ipeations
will? Ey%ioﬁ{llﬁt)@fnﬂdﬁi@d H‘@nggi‘ @J%r %R%ubﬁﬂi E’ A vﬁtﬁsbgﬁ%??\;ag é"@{oﬁhes (e.g.,

i's bound WI I nit
hydrophekictamgpo a¢id tose diffemsnt daml;pnlwbwA@mao a@émrtd thén with more distant

hopses BoS€e i transter
ST SRR i 15 PLBRLSHD ARG o o
inspriipRg Teaychrradde at thgrgasbidase of SecB fromthe nmenbrane

requi res the bindi ng of ATP at one of the two

[00Ad3]- bi ndipgo %.bltdesg R geﬁ&&éhoné%?ﬂepdlﬁ] rﬁéﬁ%gﬁa'om bl qpto%ﬁ) residues,

t he signal sequen regi on of
prefrghly) mbeué Intoa @ repidues nanddare dynieadly p@ntlgxioasm Aminacasidinsertions

L

or S@Q@Jé@@@e&;fas pral ps onteiserpieh@s inbartonsr efgsingle cbramultiple amino acid
residﬁ&prltrxﬁgs%quence insertions may range generally from about 1 to 10 amino residues,
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for the initial targeting event, the recognition of

the pre-protein by SecA Aberrant signal sequences are
wmoeio7eidssxi ent |y recogni zed by the transl ocasePCT/US2006/026334

resulting in a deficiency in translocation. [00154]

preferablyfipal | te Sceddycsn Exgmplenohtesminpkinsesiens indeds the heterologous
51gQ£lrs@<ﬁfenée|§ BeR8GhLhl fma&huiaﬁfaﬁgfeﬂhg&%@era{t%ﬁ'c & fromE
coli. I'n an enbodi nent of vention, the host cel
conpri ses a mnut ant ne in the Type | secretian

[0Ugdk em Hrferisteedm spﬁwwckeorléeé@@mdzleedthaywm duucleic acids are

chRBP IRefeSdiRFtel hﬁlté@éﬁ&lsl PRE Ko AL&s | BEsue-olde & ﬁences that
carboxy term nus of the secreted protein and, in

enoge dhe polymeclsetitesequercesf drmadosired amine acid [verans @s el as a sufﬁcwnt
adﬁée}lpﬁlfcléaﬂﬁé BPv&th siabd & rthé&l%ﬁ%‘dl Q_Iﬁ%ldmﬁlfl)ﬂrpb QL hﬁgléyg(?rgelther

protel n secret ed vi secreti
sidp af thamite pEbeangpttangedndh gerieral, thit @cmgwa of siteeflientee nfutacgmuesm are
i.n i.rect the
we 1%3\{1}8 go?{hgée (hfg,?lzlrlg %%Sagﬁ%ﬁg&rn%?eé; 1 E eis ef(enari)lﬁ'%ﬁ ﬁ)? gulg_hcap 10ns such
as, diqklnmw al.y 89f%e PIVALY: 1§3usA omnrsafile tahé efﬁcealnmnnﬂlbd fegiroduciy site-

n.to t m _nus of the i Q
o O rARkE b St b Bl S50 ish PERERY i ol debSintl, 1982,
Nualaﬁzﬁikﬁ)st 110:664R7-6500ase the C-term nal henol ysin signal
peptide was retained in the secreted product. [00155]
er al 0 Sec, system Qnents. are
[0032%] ﬁ[&% %aﬁrl ags% ﬂe f s.%@ I?Oe g eatseea)énrlré i %§1 Seduence rv&gg?t)s/ of the novel
nudecaeﬂedwmknmnMImmmmmeﬁmsm&ueEDUEﬁeakmwssmﬂmgm&aﬁhLpﬂnwd@

i I h tein | lizati.
el G SR SRt T bR D 1 Do b PIA can
gemzfatd the d&‘ﬂmd amnsrtoentid viafisdtu GCRganfrﬂllﬁca&ibﬁ RBuRs inSgR¥ulaisd Mproduct

NP Bt o 0505 Dok S b g

poditidospeeifiad &l thteplem& bYhe ﬁtfoﬂﬁc@ IMOQA | fihgtrlefits @ES1hde &thy Lerresponding
prl mutations can

0Q156] | sp bee nd that
fegg EF@P%BéHP g S&V%@ﬁg 56@510@91 SéEit ed E. col i
proteins in the conpl ete absence of a signal peptide.
[OO'IIM]S E. Aofuithératetfquebifoidpéigrapin®t hifo ai(tﬁi ahhakd RE the cassette

Y B PV DRI (Db ROt 151 g9 hemenesis

tecHniquled We&ﬁalbwn-ﬁﬁ ehDAE tsBEH &P T&%aﬂ%l@t Bk ﬂedhﬁlﬁﬁesclﬁrSaﬁJb%k et al.,
be s&é&eted wi t hout a signal %_ence in prl A mutants

Supy &) BB TEE! %Ptocql@@fd‘fols%gclil@le@e uguisl el g8) - However ,
het er ol ogous proteins such as eukaryotic proteins have

[00n47] beerDy ®Vihe uHeyens H@Nﬂer&@ beths %éh&tce&db‘\/l ?tﬁé}UIDNA sequences
et a 1988,

i 3l SRS i G o Bl cQER R gpspfoid sience may

be L1528 4h tHé-ﬂrédﬁ@e o iR edtRator thd cloh@Blard e)gﬁ’és'slohl of ﬂleet fRel nucleic
aﬂéh gnal ﬁuences fromthe LanB or enes and
0

waigh tIH £ PHReISPH e nog f"‘iht‘iheﬁféycaﬁﬁ lp fphybodizing to the
appiafd WFell febtelk MRSQRBNGRAG: dufh n%ﬁ@h@nsb%ﬁdd"t%nt R&leic acids
prl A4 nmutation. Human CD4 fused to A, PhoA OmpF
encefliga e spwp eminosciigedusnasrsiia of S pabraside sai)tihe gyennon but having
fdid ffé‘rlarﬁ k¥id gbidkd
R N R R G
ﬂmS@@*“ﬁ%WﬁhPﬂﬁﬂﬁﬁéﬂws on a plasmid vector has al so

HOST CELLS
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been expl ored for enhanci ng expression of a human

protein fromE coli. Thus overexpression of the prlA4
woraoanisssecyY protein together with secE i ncr eaB&rUS2006/026334

secretion of human |L-6 fused to the OrpA signal

[008&Bt i de Ardlies aspel @i Ahe nvetion pyaydes gj nsqieermmegtwelizllowmg for
secﬂeﬁ%ﬁ of E&%éi@ o nltléensﬂlﬁﬁh SntibOYF ﬁ@érﬁ&tsbﬁ%ltﬁ@ﬁ' Bteins Wlthout
I mprove diversi pep | des di spl ayed on surface of
thefrie¢chivr A signal ppptaige Strdlns: siitable foraisp in the mvgmta:ln doeot haye a generally
1no£e€§etdeée? ggblﬁtk bt}tgge[iectlt}el %@&Et@r L%lcelnsl aq‘éra ggd@tm%g dfoi] Qecretion
expre ancreat c try Inin or as a phage
incfudmgcblnﬁ qmmbo@csmnﬂ laotnibody ﬁhgments qﬁ‘thet 1npep1bndh1 { wSfeRed enlbodiment,
the rpe?ka é)ﬁeclg ’pre? ralflgg Igﬁa ?ééat;; n;?t e ?scc ’eare?efﬁbtﬁ% isi tPe bacterium
E. egiipear s that prl A nmut ant protel ns can facilitate the
expreSS|on of certain eukaryotic protelns expressed in
gnal I de- nde [.1[:0015 Prote
00345, %5r RSP A AST RS e PAea| R Ol bria for e
sectetisn bfipoinsfrnutie optoplosh eithentoathe paqﬂm;‘m cnahtbhgh both the inner and

o BT, T B R SIS g 8
IV efsdantsSar® Igelﬁlﬁetllybﬁséd/ fdr ldrgerenhsferE \bactors prexips essktent eukaryotic

hosh PR THSH RO A BTG oL e oat PR s uch

that ﬁt‘btehkﬁ;l Epoabe thid pahWle irbedieibd d{r&@l@in@tth@bxtral'&ﬁﬂar medium.
Nucl . Acids Res 12: 3791; billy et al, 1984 Pro

Thedyne Thseictionsysteys,alsp kogyngs i eﬁf&ﬁabﬁeatemgataw ?rotec pathway,

is B}RhdiBB 18 the kedrdtRA TR Mel mB6i9DF prdiSing Ikgh 38 Mnfer membrane into
menbrane and do not formfunctional protein. Mthods

thepeHplagu. SPHAGORH SPBHHY ST eRrENERsale BiFksHse aSsrspific N-terminal
SIgK)e@ gpegﬁdé%r & By dedibd op%rg@ﬁl? mw? tﬁe $3dp1&hy BNfle twin-arginine

However, such for gener at| ng

oA RITA) R WG PEITent o ahmsw Dvicte VibregPis sy folded
proftéﬁ{sctp'tﬁ’en rip®hl PRLY ﬁ)% Qs@flﬂ?% tB&s Pﬁt?g HOTAT fh@fa is used for

screenin ur poses. [00159 érred e nt
thecsﬁcr@then afalreastyi folded enramps @k\aw@tbyoBehbstf at.e2005¢ threntr@ireion &
1748 Rnutation in one or nore conponents of the

secretory apparatus which allows secretion of the

anti body in the absence of an encoded signal peptide.

0013 pr| That Byre Hssegrefion systeyh bahibedn pédely vaeds &g rtbe jseetion of
rec%blﬁbrg pfekssﬁorﬂ%o T 6 B %Bl%'o&ll eﬁ{]gf Y in: 5' ﬁ% Bost cells
mutation affecting the activity of a SecY, SecA
compprisggic Buigaingens(s) amdhch Eypegldner. Seoy lpaﬂTW@BantTéle aildémotn of mi SthOl’t N-
§
tenﬁﬁﬁf &%ﬂ FE‘eqﬁ%an té’ggn ?&ﬁ%ﬁ%ﬁ&e@q&gﬂg%@%ﬁég the Q(gcg;‘r{bﬁlgnﬂ Hlotein
to ﬂlrs\seqnettomrpatlmarp rand;és sigedipeptidegs semoaed dtbmathwblyp@pmm@bes. The
pl 1 AT B BUFIE SR 5t AL O Bl s o
sighal nsedluenml frovmi| Hactewali otping haeturallyTslemstedsusmg mmeprqﬂexzztye ﬁhcludlng

onip Bele PRy CHie AR Pt AR SRR i R v 3 B

in (he PPIpIsEs t6 ﬁﬁih@tmug@a-lanmg Voie phgrdentd aok) Sigra add ®hakthun, 1991,
seq ence in ﬂghost strain with a prl mutation.
Pyl

%‘F’@ prl mutation conprises a mutation in
SecY (prIA) or SeckE (prl Q. Most preferably the prl
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mut ant conprises one or nore nutations in SecY such as
the prl A4 nmutant strain (Enr and Bassford, 1982, J.

W(Brz(mmoﬁsem 257: 5852-5860). The prl A4 allel e cRCI/EBIN86/026334
two mssense nmutations _in the secY gene, resulting in

[0Q188] arvi nbheaEanglosation: meqhinesh el FeatpeathwarosN webstudied enzyme
coﬁ%ﬁf& efnglslob A€ ﬁﬁicﬁ\ deHél&E]tof elalaeali] ﬁ%@ra@tminﬂﬂﬁ{e %ﬁtems and an

N nutation in SecY. The sequence of t
assopipte v Tasevo prayidsi the ﬁ@rmmansbcﬂoglﬁe@lewed ﬁmm& arififriessen,

1994 MZ%EB%W g?h@%ﬁﬁ I Bidky Qievzg%t 381 R1- 1'7?,n a'ﬁedef Wplk et al., 1998,

Rr onoso ost S al n, duch as
EMIB@ dntl7:s1634i3039F Ehe cabiof tiflk earymeet ¢omellex cdﬂsttsmﬂ the membrane-

emggdé;?{i]ithgna lkﬁgr ggﬂsﬁs\ﬁgg ol%ythé) Vs%%ﬁé e§@crEe§n§d %@c(? e(the §/ecYEG

mut aht™ Se’c~gene,
complox)e sied ghe lpnmphe}:all &&modmhms eAITEasp rSesAj offhy &S@tlbr Sethhl&l YaJC

prog?m lglﬁtagg{%gdte ﬁeg?rgggrée c 8ﬂm eﬁ ﬂ%ﬁ%ﬁg artlﬁijgﬁ}? &Wﬁegﬁnﬁ? &omplex o
forfretiie bEmplata shiisliehed usi ng a constitutive or an
i nduci bl e promoter allow ng for induction of secretion

0527 o TR it Btk o S RGP spop i

stabifikés the ﬁe-\pﬁitém ko Vo sely fdldee oﬁhﬁ)nﬁﬂﬂnlcﬁmbuéi& fblhﬁmbllsaatl@ﬁ SecB

T R N AT
whathddbouag th mEEhcatihit, tp HRRRE € sebunit fibe theSeaYEG S%pﬁﬁ NR&s FBult of

ant Sec gene fromE. or from. anoth
the e ) JF OB e B e e 1 S5 LR e s sgnal
seqﬁﬁﬁo@rﬁndflf%rlﬁht@fe &8faln. ”HMeh%le@@éper%%Bdfr(ﬁlﬁQHé el HqdiRds the
coli host cell in order to permt secretion ?

bmaa’& o (Al ine Of Hhec By IRibdmg sites %ﬁ sat Petbis tage, a loop “of the
sighf1Qdfddce BhE tl{bq\?-tterﬁl@ﬂall re'ﬁﬁ)Yl o7 %e%r%}o@elﬁ )ﬁ@%réent@d){o the perlplasm1c
straln such as Ws1l may be another strain of E
facg gf the mepbragp) aélowagtcl%ltfegeuoﬁ Shejsigaplseeuererydeader geptidase.
DH5al pha, Origam and HBI A . The host cell may be

[00absIsen tiheN-Ryhigl iEHaBidqMiSe bihrebRdin i3 BEMABESIRANE important
for%?nes whi ch, affect the foldin assenbly and sSecretion

o ek 5B R B GPIOETItioR of s TBBHYeie A RSEA ahbgrant signal
Squlglﬁ:tis AreCANDLMNBEARN rQbeiRlaeEH kR & RRREE CREF RN G aa(feﬁmency in
acterial DnaK and G oE systems, can augment” refolding

tragflocaieft ej ns that interact with t he chaperoni ns yet

fail to fold properly (Buchberger, A., Schroder, H.,
[00'1'34%t er kame, Tybe 1 s2eRABE 8Vstbm Has diso b@&puﬁﬁkﬁt’dlrea the ]s%ugr@blon of

.. Mot Biol. 261, 328-233, Petit, A., Bedal e,
hetﬁ%’l%f)wpmzﬁms from & colRaJIagaép@m%mhmmt of NP HaYaREgn, q‘ne ‘host cell
BRwtaM odfie in BE MYST sekh

2 824- 2:131%29 ° glnathFsos cggori%gtt%gls J%et% E&%'t}olnq;@?ﬁ &%% zed by
theu qompeneatsref the Trieand patByax hr@slpe@éeé Forlest edithpxy t[emmszqf the secreted
prolténp'é Mn %{U@P gdsgse rﬂtles segfetlt)ﬁ” 1%3519 \éf%nﬁdt Q:Flea@@ly 01*? eeltﬁépcfu‘lei?lg %g after

in prl’ nutant strains tn o w secretion
secztione A wigll- dfar@mbebEyccﬂﬂagWﬂesreted vieathe diyge I seveetion pathway is

T I LN

alpﬂf tﬁég%r((ﬁn r|1 \r}gess?@% ng@énfcg E%Inotﬁ p éélrl %eés)s(boereg gsse%)éﬁ ifey Ehe stletion
of 2 hemlgey pHipdtersivgoustateins iﬂehldmg@obcf‘()arrtéoémgagmm by lﬁEsmn of the C-

ter%{s}%fdggfj g?nfggﬂllglﬁf’co tfle g—t %=I | u'fé}{lea F]%Q,bcé) Sﬁig?r?%iglﬁz]%ettr)lga’ndez and

for exanpl e using
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trxB gor nmutants to provide an oxidizing cytoplasmto

al | ow di sul phi de-bond formation. H gh | evel expression
wotoocorssext |y fol ded and assenbl ed Fab fragmeneGT/vsavode2s3s4

achieved in the c topl asmof E. coli carr

Lot s Moh Mirsoliplopaiti Sac46ki dartbiasetcae Gisomjnabemolysin
BEydREOK RA0%inBd AR ) genes (Venturi et at,
Su%b§§¥ &@W BloF' éﬁg gkﬁ%ﬁpé¥%§555|on and assenbly of
correctlg fol ded antibody fragnents can be further
[0&37hnc edSeisrah grEaoRp fa 4l See sYstem campengRts Fia Fapun ahich allow
fidi@N Yse@btiGH of AORRITTRES! m EXR)T 4
© Jur adsg ett1 a? 2002{?\] 3 Bi oh IE)IH{G.HS W%lgfe%g&e & ?Ll%ésgljlt signal
seqysBeater Seshh oEtTib rl@cabafahph dprlhm@mtioam hare Iba@tegdemjﬁqhms multiple
coBoRnReGORd @@cs'_fya&ﬁr hoRRY r{%aw ei(%rﬁ'}]ﬂe,t Wy & g&nsﬁeeﬂ (Pr{), SecG

transl ocation of TAT p S inte
(onlH) @ep Seddnirrid) qﬁaﬁ fpélpohiesw&ﬁ’,eJ t GiddeCheme dﬁ‘pé@&k% bwhich is

d 2L fic exanpl es include but
mé)%g)rnot ﬁrélﬁb%r%g&!%ﬁce p g%’)and the HpA sequences.
00164] Anot her enbodi nent of the invention includes

[0¢}F6hnt s Ttrhag alyei bepnsendttieat yprp anatiops ceefretcne dedretiasof some
naﬁ'f‘ﬁlg@cpf@teél ,El ccﬁ%ﬁ‘ﬂs W tlﬁyc%hlgfgte 'Jl%gr%e ol“ L. %ﬁ?rp%éﬁge Thus E. coli

inery is present I n numerous gram ne
magec lgnqhag priotedt mll atiglineplveplsitasé lat:hag 8 pxgnalewsptﬁlm}geé bekn secreted

froﬁ?%ﬁ% r}ﬁﬁtlau"ﬁs (B%gﬁh% %Z ?%h ]\@?(5] A 1%) ?7?)#1 at gq)élcténophage protein

ononas stonla, Wi
Lapdd dao géseibe sécmetedmrthonmausrmhls,eqmcb fl bt mutahie (Flewaﬂm &, 1994, 7

| ependent e |ll _secretion
Bobiiaf a 1Ph BERPE: e BPess i Sk . R OBy arclinshave no
bedmprSubm]m siiolvxal tarnd s&hitge hithos pedimb sequéncb Frohd W9 lsi&ifds. Wong et

t p ntry into i theli ells. It is als
ol (R PeGRE o pisro] i e ey S g Fotor 1 from £
colPSth@Oﬁ’(B rmqaaeéqugmceomnt @ NemBafd ovonU%@m Qndl ABLRES that the

L TR LR TS YR g Mgl am L

prlBa@mdteltidfﬁ $hubriah IOT8- fufddd Odp AL, PBOAT QOMBPF §ifjiad paﬁff’i@ﬁds%ﬁo been
cont

h ath )3(/ can {lincl ude activation of secretion %é/
s ‘g’fn h E5meRs t RS eyt ih datands (Reckenbaptn et abt 1941 Apelngcrobzol
Biokbdnsie85:83-7p rb%ex%l:b%smﬁh bﬂ@éc@nﬁtﬁﬁ’ﬁ@c@ﬁls bﬁ’g ia@l‘éﬁ?bé&&) InSs also
actlvated by epitheli al I s and ‘contr ol g é
beeqn gxplped, forivethaneing fsplsm 5802 hupgp aPratemetfr(m Elggls Thus
&;@;&Iréﬁ%n QfF ey -0 ﬂlﬁ‘taﬂ’f‘ $diyNRskinGeLd: Iﬁa twrlfhgsg@é %ncEe%Le%as%@retlon of

pa invasins and is an essentl functron o
hummasﬁ Wepd tosthe Ppdgsignal neppide (PopyRyrez2¢ ak .| 19p4,aRib Testinalvgy 12:
1784995, Contact with cultures epithelial cells
stinmul ates secretion of Sal nonella typhinmurium

Invasion proteins havJ, Infect. Inmun., 63:4024-4028);
[00187 s orfridstransdaseslsebesy upadde dnprovedisersisl ¢fipspiédss displayed on

surﬁﬁ@ oPﬂltaﬁ’iQﬁt@@BhQ% ﬂ%fn (t‘l?é M s g%glg&éhéé (ggttersaelt ul, ]1]%8£’ J. B(ajcterzol

&gt cel | contact triggers ssion and po
17Q “aPfaad tagxpresy mvmeaoamswc éypon ovibitor atsta:phage'rfuaion arotem from a

o RN SRR BB RSBl

its ‘yatitstyniladeentas by ol Thus dtaappatre thid LpalA: Hiuhmt pM])éms can fac111tate the

exsGlofl Bt Qrtain charv it pidine Y09 in 8 tendi B0 R e Bromprngr
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into the target eukaryotic cell via a sip-dependent

mechani sm and pronotes bacterial entry, MI M crobiol,
wWQ@2003218388; Col | azo and Gal an 1997, The PCT/US2006/026334

I nvasi on-assocj ated type |11 stem of Sal monella _
[0Q153h rrurlfret%.th%&r%nqwﬂx Ff‘éﬁ‘é‘f emicels eftendiopm irselublerigclusion
bodliBd FhéhRcBRBihaRE é}@prém'd in ¥ CbR l%l@ilout 24odd Ge \%ﬁae’ A% ample,

that transcription of genes encod I Nng secr et pr ot el ns

genes ependingointip yol}eazse@ndehahb phagits qr agtibagly dragmgnte heverhgen expressed
Wlﬂilbi!t’tgglg&\l este%lﬁln%esage? colPRRd Mgk PIOE%I?St oﬂhceh ntf\o/ﬁcﬁﬁﬂ hhftlate as

bact eri | ar assenb

msnb@@mrwctseg inchtstom, bodics iide the- cem (Boﬁ&z alL,21'HB4,]J§Z1&@ Acids Res 12:
et t I ul e factor

374)31)( p(?a%ﬁg/sgtnale 19§h Phrég gﬁaté %:gg t 'ﬁ%e??fl 9{% r#Z%)t §1§:§1| %rﬁ éps are not

avfilaBle fGlZﬁhSﬁSﬁB&)oss [tlﬁﬂﬂyﬁf@]asﬂnm raerobiher andntoabic it fumftlohzilllﬁotem

MRS & P8 b Y Bl G i oS oy, im e Ptens

6,38 hi &5 p)mﬁ ﬁ,@is@;‘567a Heeswet, e;dclsmblﬁmlsaﬁi' @er[wdtﬂﬁg fanﬁliddie@'alfbl inSfficient
xpressea w ou a Sl eln t .ce ,
an ARG Ry iPesls bReRrTibEh: ‘aﬂgmﬂnet S5 105 0BFY sefeening

punpageker protein. The host strain may be treated with a
nmut agen to increase the nunber of nutations or another

R AT TR T O LR ST

a pbl&hﬂaﬁc&ﬂh&iﬁ&%ﬁmom&{poﬁﬁlﬁ &fthe §cRfekcEy aﬁﬁhﬁatﬁsowhlch allows secretion

et a-.| cta antibiotics s asa lCI|
o RipaRg iR A SF%C%)% i sg%ogafp sieval geptids: s?hgrpé{ myfapt i gemutation
Wh&ﬁcbeﬁﬁm Eéc:kétﬂoﬁ -of eSS LRt mBktnac SprofeRs S8l @ﬂiyea)mp-'r_l@@ 2€mutation
s are screened for the ability to secrete other

affﬁ‘cﬁ“B% ¢ Biee N e andseto d§PEr 9T NG 8E% qrinether 89B% efd enuimts also
perﬁiltgsféaﬂen&ﬁ Bt pdRsSns! dhced S¥ithl Dsibld Pepildé iRl sighdl- ﬁiﬁé&ﬁ@ent B)hion.
his means, a mutation allowﬁg secretion wthout a
011% P@h?ﬂlmé@qﬁ dheciavendian sEMpLisey sgirbiag an ﬁmttboéh polmrafl@wylth a signal
seqftdceiii a Bbst %tralﬁo&l'th » ?H BnAstion Wl helinRG oF fh%' aﬂtlﬁ’deE}nto a
strain with a ransforrmtmnfrequenc?
fungtigng] ququmt%m onEhis s en h@ﬁxnﬁh@éerﬁ@#emmeosmqmsn and chain
(STytele h S I
e e A SR ifed, R R ARGl strgin o
pol}zspemtléﬁ hsklm # bigh# spanencedn alhesistraia it prémutatidi.f Prefegatfly the pri
crQor is
mu%'ﬁ?lté I%glgﬁﬁnsaeg gﬁ{e} S}éeﬁ(lj %{mﬁgﬁﬁ (gé‘&%E ers) .. P%os? &re‘%ralélg the prl
mutaneépnggisengiE @mgord egiRtioR it S}?agesud:}i ahs, thd:_ pl 1Ry mtmaeam et;ram (Emr and
Y P ntion. will be
Basg%o? eqrgggln%ﬁ%?%e I reém %5%05% peplle %Z’fi {TRIDS [P apssense
mufaubﬂlsamheldeaﬂég@e,, resuttingSk tHelagdnd-arid hﬁ;sl&ﬁtﬁoﬂMEZBGY fadtO8N. Most

t th f d d t
BB B U By P A GRS f 3 Fesnce o
the ge/d @ ittt SeadT grofeitl i yhawh ih F&ued mi ms whi ch fol | ow

thereafter. , EXAVPLES Exanple 1. Expression and

[0 f&g;:lt I oIrll1etoJrl I&llijlpélalp m%}r/] tcontea%ravprl?%)utgt{o%glnecﬂe chromosome of the host

pep
strain, such as the prIA4 mutant strain of E. coli. Alternatively, the pr/ mutant may be
derived by over-expression of an additional copy of a mutant Sec gene, for example, by

expression in a plasmid-based expression vector. Thus, for instance, the pr/ mutant may
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[00169] The Fab fragnent of human anti body 1A8 was

expressed and secreted fromE. <coli nmutant prl A4
wWowriouwsssi gnal peptides. Fab 1A8 is an engi neRCEUS2006/026334

human anti body fragment which binds specifically to an
COTERHIE GBUBR! BT %SWEpge@@ expregsed pa yplaiida sSugh ruppeied anay be

cottrhfled ity Aédnkiutive orl dn IRARAL FOmbRF alll)dvﬂgé i n\ﬁ'lukﬁorﬁof secretion

nouse ant1 body Mabl 66identified to the Sane epit
of pplynepkidest without sggpal sesuenepse erly it siesméatlrees. 7¥ethotth éor regulatmg

exﬁrh&f&h if 2l 51’1 e Wﬁgo?\ﬁlsflnzthi a? i@ m\{hllde tﬂﬁ?ﬁ’s‘%&f' ﬂuﬂﬁ ble promoters

aln and the sub-cl ass
suchips dle lae tepn of Cipra@pdtery G‘dmhmre Iﬁgcllbb]byﬁlPé»"Ggwai afalss@e inducible

progﬁﬁ §S Zflf? Elg?%?l{: %%(g%% rP;I'f’I%Ef ﬁ@l{aﬁf ﬁécoglanag fﬁro'r:ﬁrjl 1%0 Fe /')18 o%l\ﬁonf, haélother

gram’fmgaﬁwel bewten‘mm s tlang; efoy enaanple; mGE»)GAAIT mhtamaﬁordleb@Seﬂ( may be

e GEF s 30 sl @V 5 LSRUBF S ) e

expaegetd Wwitloat a cipndl peptidpl asm d pACYCDuet (Novagen) to form
pGEX- CAT. A point mJtation of T to A at position 256

gen L0l CR neS| ntr o ue
[Oo\ggﬁl I W?fhr%ehs?trl et 1?1 b pre CATHPUS S Bef orlg8 Ogénay be
andtheantdiabf Bncolin ISlultaiﬂe hdnst Sttﬂiim;nndmdmﬂbl?lé}am}ﬁf DHiselphal @zigami and

e 171] The Tac . of. p - CAT was
T T .
whhﬁtalf&eﬂ’ltﬂehﬁldﬂsg, |ahﬁibl}aﬁﬁd Eedlon Soft iRserélygdieproteingg It has been

rs.to e vector KB-L.., A T7 termnato
der st B B comRegiop e delShuleh Chopirons: ek S basisre) Brakpend GroE
syske@@RtanSub@entefolig Jf proteins that interact with the cha})eromns yet fail to fold
GGAAACAGTATACATCGACATCCAGT TGACCCAGT C : SE

ProppryuchberesncAGREART Tt RA au, B.,

19965 JIABLIL DA iME@%TTﬁAﬁA@%@mTW% &, ReEEdpalan,
IDN05) ThIS |rreréﬁa|ra lifies the natu

M. Mgherghd-nGe b 1936 Jnfibladie. 269, 23824-23829),

Dnbk 313§ b&pbans WHhtTr@gémc&Pgl%ldﬁ@%fﬂ&vHQ%tﬁm PRARNCE
to provide an appropriate distance bétween the

i ne- Dal garno ri posomne- bi ndi ng sequence (AGGA (SEQ I D
00% le))  dddramanhorinieniy qf s Epamston graycerfrereatt med mofip strains

in P&dh 6lIeW sevdila f@ﬁéc@eeﬁﬁ?l& BRifboa) fhhgeds Ine\'famoﬂé*'ﬁm@tfonﬁfn%says
I ht chain (in single-letter am no-acid code)

picaticrlyvgoeymap 2o, Ur) expryssed A1 alfersative irging RAiEn c«(lpépr expression
w1tﬁﬁath9):yt ladndRithéid ﬂ’l\@ﬁeeﬁltg R&Eho3ied} Rl Inﬁb&% rgﬁgzuléés'lﬂtgacellular

primers and 4, and I ntroduced betwee he Bst |
CXIHPRIIONGRAY tsrn ysed foyr efficipnt-ropdnction gf andibode fragmedss, rﬂomxample using

trxﬁ gor M%qﬂﬁ%gm%—gﬁ%c&guﬁ%é&nmoﬁatmn.

High level expression of correctly folded and assembled Fab fragments can be achieved in
the cytoplasm of E. coli carrying mutations in the glutathione oxidoreductase (gor) and the
thioredoxin reductase (##xB) genes (Venturi ef al., 2002, Mol Biol. 315:1-8). Expression and
assembly of correctly folded antibody fragments can be further enhanced using coexpression
of molecular chaperones (Levy et al., 2001 Protein Expr Purif. 23: 338-47; Jurado et al.,
2002 J. Mol Biol. 28: 320:1-10).
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Primer 4: CACGATGCGGCCGCTTAACAAGATTTGGGCTCAACTTTC (SEQ

ID NGO 9) This primer pair anplifies the mature Fd
web@in1886xli ng sequence and adds a transl ati oni PCT/US2006026334

codon and sequences to provide a Shine-Dalgarno - ATG
[00463}; anceArsthey epphedimgnt ofdle invepdiop ircydes Bytaaliing ssednd secretory

AR OBE GwR afehBndVerlnRIdth b /Y 16 B Red i .
pa NE%_\(E SEanth D NG 10)%81(1)%1{1%2‘%%@59%2 nfendad that all tat
dependené sigral peptides a1 (e enprimpagseg by fthequesoyt IPGRtiers | Spgcific examples
: ' 4 : | Of: - tween EcoRl and
inf{e PR ard @ ihicad M GRRPER ot Mol V5"

CGATGCGAATTCGACTCTAGCGCTGTGGTATGGCT GTGCAGGTCG (SEQ I D
(0064 11) fodeysmbadiment ofathe dignten inekidesesepianls Sh anthird secretory

r . ) .

paﬂ{?%‘, Odferk Qi 10 GXRE 8554 ﬁPseelfetlF@%stJeﬁﬂs %é %Ii %%?ettl{)ﬁ' Fl{eag@}l%\é/ i present

. cloning the EcoRI'™ and Fsp ragne nuc
n PimeuySkeani-Aegatiehbasteyiai(imcludiiBneshbswst ofdleerspEaesihigaid, Sflebnella,

it es Vi ek bet ween Tac expressi on
sl Sl gy Ly RE TN SRR LI ot e
patkogguicdoZmar], fitial] and. plantd. iFos txaaiphe, Bie@a0dndepadtityper Il secretion

b BP0 AR Seioh gl eRiaiR o Ry i Seppalinaht Shsell
spebiegnit ishiavdleddiarthapeteesSudftentre ikio lepidtedinionrliafl BRI inplicated in
e e LS e O LG SRR M o
maly plbt REoFRet eivell ad Irsflagellem pERRBIyest BaskRg sueh &R Sk Shimurium
*}%{02@5?%@5 as described in Short Protocols in
gt “Bi ol ogy (3rd edition), Ausubel et ah, (John
Wl ey and Sons Inc). Electropration was carried out
[00m6S]ng a Hahtorea chf EhisCetietibitl lpathvae |cae tiiadyier @kivation of secretion by

coffRP At B S8 b RL 00t LR, AC LTS Sl B
flexnleg Qb mpmrati&é ilfﬂiv@t?% BY E}ﬁlﬁleldﬁ rcelés‘ J@%ﬁ?@ﬁed i qa?sj Q{d"'IgEJlD,SEMBO
e t ] . chl oranphen| col were cul tured In
/s g&ﬁ%rﬁgg?&&?@me Al &8s (GREBOTPhigeHR R Y hesi gelis tyagers release of
IpaGivakiiSardi is absAiaV@Bction G GREsiHRERIEMBO J, 14:2461-2470; Zierler and
i sopropyl - bet a-D-t hi ogal act gpyranosi de (I PTG at

Galagyn ¢ & rentash avithy cgliires  gpithelig] gerlls | simulpies sesration gofo §almonella

typhifuridmhSeHsRn pRItciA RY ¥, 341802 OlnnfAD 68403 L858 P Mk SorhdI6F the secreted
Eg{ﬁl plasm or cultured for 16 hours for anal i/SI s of
profeiils gre delieerd et Be topopkasili efhosOeels ARosist ghal .yE994, Ghrget cell

conkRP tﬁggerrse & Bre8Cd0SAd t fifarb %l ORLRARM & %gp‘{uf‘ nﬁ%ﬂ}:ﬁt %tottcgi?n into
periplfasm cells were fractionated as follows. The
maggetiay Gells, FAERP Jpbd:Ped-912; Sanyand Coinelis, 1094, fTamelovation of an hybrid

Yopies RA& M, ol - ris. pk8. O ..
oHSSUPREAT I VR roib il ol ELLT s DGR Rtcrobior,
14:$ %5915 Wirod et @s 199, SepE, tatvecretdd protedmofifaliéheBatlutdin, EESngdlocated
. ' , ell.m.xture was .
80 Bhe gk Bl o b sbiopb e Sl Mo Res g eme,
Moineierqpedl), ER8A78Y8;c@oltazo fand dialon 1897, 70ROk gionl- a3s@iated type III
syst%r%r gf@aimo%ee s R]i)ﬁi%riﬁr%ncfirrelctfs lflf%etrafnaroca%ign g} gilf)tp%c’tei%g] gﬁo the host cell,

Mol. Microbiol, 24:747-756); and that transcription of genes encoding secreted proteins is

controlled by secretion of regulatory proteins (Hughes et al, 1993, Sensing structural

intermediates in bacterial ﬂagéllar assembly by export of a negative regulator, Science,
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t he supernatant was kept. The pellet was then
resuspended in 10m TES supplenented with 15mM My SO4
W(ami)mmsmat ed at 40C for 10 m nutes fol | owed BYI/US2006/026334
epel l eting at 7000 rpm and retention of the -
26% e7r}¥§9aﬁﬁtterfse@1€78ql 1§9%4 Mordulgtien oif agrlence feqieic expagssion by
pathbiitn e dReblimfAGEAS! 21300811091 r educi ng condi ti ons,
transferred to menbr ane and western bl otted using
an_anti - Human Kappa specific antibody conjugated to,
[0016¢ls e r adisHother Btiodiacat piAhisearschpkihe nmeatique £ q@)l’ioﬂaggém may be

selé?dt@ﬁ For @iier EdtatRnd qmﬁﬁn%;@@&ét{b‘ﬁar For fﬁﬁsplﬁlﬁ(g [0 sREQEH S&ectable

| um nescent sig was t hen detect
magkgg p@@ernwmxnreﬁsed wilthentdesigmelk peptide iy last enll anﬁm@}mvés @e selected
oA AP RO FSEOL et ST Pl RIS 80 e
to inetepss the nmmlﬂer@rﬁmutatlammﬁnothﬁr mathod @gin@bduqe mautgloas edy be used
suc@ﬁgglgh%ogg Ilm?tr ernce:%% Lz?&# I 11‘4?4(% }%r%tem 19 H)écio tlac?amecl Wk?uc% confers
resistagéet todieti-lactaii rmetilsotios dudiios anpidilting iBgiatlachhmm mts(pressed without

gX@Ip% atuiey ; grlljlfl)lcﬂlc’)n-regl alé1 er%‘g%%%?ﬁe sglgcg?% ’ﬁ%?{ce @%té?tgﬁrg screened for
the[ AbAlity Qﬂ) sEr&He ](ﬁﬁarq:emelﬁi eukheast figibodyh fragmhéis e tepdbd&ide OF signal

penty A o061 N SHRTRIFe bl e B ot AP el i sertion

w1thd5ﬂﬂal’s@161 @qﬁgc@%a)é il &) 1|ntoFa<ﬁg dediied S?Mfl BOEEsoli such as a wild-
typp ﬁ&?} I:IB Iﬁggia:q A cs:%%/n o ﬁ 1ghéfa%§fg1g$at1§$ E{eglqugg %;yganstr%{no\gvl%ll 1r1]1utat10ns
in &ﬁmw{&egﬁﬁel{l@ﬂ purification tag, was used as i
descri bed previously (Frank et al, 2002 J. Inf ect i ous
ease The. PcrV cod| n
00T D | SO R Rl T ST g Sl PRIVGBY protease-deficiant
mutdaehdsBC Difprehtprgeineivat e hbe oGﬁIs Rasivvd t@Sﬂlﬁ’eﬁ?eI@E &kdd-normally
0% ﬁ)o]t For productign of antigen for use in ELISA for
pr B R ICHO SIS STHBHERY Btised phyal are deficiensn projogses such
as ST 21 REPIBbBaseAR, IRXR6BSSCp YR P £@ldpABL21)
transforned with pGEX 2TK-PcrV an urlfled as
| ows. 4I|trI| cul t chsof E. colli
[Oofé%ir essi ‘&ei“ Br P‘Q}?l&%ggtebll‘&ﬂ%ﬁ ‘?OI% rFé‘HPrE}HW% ]%FFPIIS which
follo@t IIWGVG@ Bd Eylledfin %eﬁarﬁ\k/ﬂlﬁ@wm appleOhR thdd @l&é@pb&ﬂc ﬂlfethods and

ﬁ Lﬂ{lel n reSS| Qn Wit ? EPTG and_a_further
res %CuﬁF Hermeralk é“‘ﬁ%{vero the I%Véw@l edereriped m@fee’%llw the claims
whieB Bé1lowf edifteen and |ysed in a solution of Bug
Bust er (Novagen) suppl emented with | U rlLysozyne
(Novagen) and a protease_jnhibitor cocktail
(Si gma- Al drich) dilut ed FEAMBEERanuf act urer' s
instructions. After clearing the |ysate by
Exavepié t.0 Exstadslonnné sdrefibh bf Hinia@nantiPer VB faaeatwiBoal signal
ut at hi one sepharose colum (GSTrap FF, CE
p—’3|(f\-§lg%ilthcare) washed and the pure GST-PcrV was el uted
in 10™ d ut at hi one. The anti gen was desal ted back
[00i6R]0 PBShe[FaH ﬁagmeni\nf ]hxgmm abhbmﬂlyl’ingEzlzdsSAﬁreﬁsedi ariedeeréfetd Giom E.

r V. Fal? p as tions or in dium .
col b o Wil siel e T 1185 L rieepratiigen Fibody
grﬁmstvﬂﬁclElb{hdé sBkoQﬁcaW]lg% rte an epitope on the PcrV protein of Pseudomonas
aeruginosa with high affinity. It competes for binding with a mouse antibody Mabl66
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coated with 100 ng/well GST-PcrV in PBS (see above) by

i ncubating at 40C for 16 hours and bl ocking for 1 hour
WOWGm0s8s590 sol uti on of non-fat dry milk in PBSPOI/182006/026334
) T\%en 20 I%PBS‘I’_)[. Periplasm c fraction sagpl es were _
idepfiliedite frejsams epitapg | (Fatlestiab 20 d i5H Pied 804t 7Re Eha Igght chain of
1ABL&sRtsf 7R Vi QlthpatligBBOiain Ml HRIFMGRERI DY Vi3t BBRTV-region fused

antibody fragments binding to the antigen were
to @éﬂ@&@@é dgmeR goat anti - human kappa- HRP conj ugate (US

Biological) at a dilution of 1/1000 in PBST. Anti body
[002701di Ng AVBENAIAYRAxBRsdiS] Pebidr T6r ﬂl@re‘%?fegﬁ&?oﬁf‘%sﬁﬁ@t\x%s derived

Tetramet hyl benzi di nee\}Tl\/B) | OOm  / well), and the
fromepSEN-HF IWEE Heabhgse agiollaws. hEheatpapicilliresttangaene impGEX-4T-1

wa d 8P dideGRA With Aa8f ARARWIPhLAT Gad ﬁ?ﬂ&rd' witlPQ F%ramphenicol
d the pte of

Anti gen-binding ELI SA confirne sence
resistgnest Sepn alttaimehbyAGR pmplificatipe frpm ipkasmid BACY EDgetr(Movigemrid form
I ed | [ .
PO g ol Tt TR bR s BB TR bR mutagenesis
to gwrodusei onnigiic BisghO7Tli restrictioansite it sp@EXEMT fushbeaforet the translation
i,.ndi to-PcrV in conparison with-a
lmtgat%gﬁg%d?a%é‘?’g%%?%ﬁg (t)hrﬁ3 PofC B3l F'agmant in the periplasm
of cells expressing Fab 1A8 in a signal - dependent
[00dAHner (L edas aromwter Df POEXACAT gas osefl)to ekpO$8B4 lightiwhain which
[ [ . 8 are. secreted .
wal O e Bl SIS 05 el BY PRI IFGPE s to give
vectardgdaL. pept itamimutoraedueace wdsangorpofited inhe Haien2 before the EcoRI
..assenble to form Fab fragnent which can be detected in
site, . . .
the periplasmand released into the culture nmedi um as
functi onal antigen-binding nol ecul es. Exanple 2.
DetBronérdn GFAAACAGENTACATGGAEATS UAGTIEAGYCAIGTIC (SEQ ID
NOBAi ndi ng Assay (CLBA) [00184] Libraries of antibody Fab
fr)agrrent s cloned in plasm d KB5246 and transfornmed
I NtRyin%ERO0 GL@AGTEAMNTHT A CCRATC A4SA CRAETBIAGAGGCCCCAA

Di cki nson Di Y€
medi umy oS ARSI A AR AR e TaTraanac
TC((8h) @b &fmbeni col at 34ng/m ). The plating efficiency
is adjusted so the resulting bacterial colonies are
i scree ut. noygh to maxim ze the.area .of .the
T PR T BR FuBN b e el eab O G
trarishagon+iriiéation todvincund bn gEitromh esjutee hepoeide emgipropHatesdistaice

ber g S gt e i e G R h A0S e

initedibo tddes o dudectidedn Bgpaddestddl andifo sidiedidise 00th® Blterminus of
o] oni.es. [00185] Ni.trocellul.ose filters (Schleicher &
theé@i’ﬁfgfufl?%Rg@%aﬁ%lr&pé%?cé&@?&?&m 13.2cm or 20cm square

are pre-coated wth antigen in Phosphate Buffered

SalMDEQILRBHEQIDXNO:@npi rical |l y determ ned

concentration (usually between 0.5 and 20 ng/m ). The

ume I AQ: S I ] t.er .

100F P e SERY Btin B b o BN e gl PR, wing
pritherk 8 end ¢ aesintrodicetibativeanghe Bitll t 651 andNetI pitescefcp FEIGEAT to give
Vecgoc%i%_én a pool of the antigen and capillary action

ev "distributes the antigen. The filters are coated

for 2-3 hours at 330C with
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occasional agitation. The filters are then rinsed once

W th excess PBS and bl ocked with a 5% sol uti on of
wowrPsssiry mlk in PBS for an additional 2 hed¥/BESEDG6/026334

250C with 8|tation. The filters are then drained and

r i nBeReh EOPAASES M ARV TR CACE TERTREVATE 6SEQ ID

(j ST) and twice in excess 2YT liquid nedia
gl enmented with antibiotic sel ect|oq{g(§4
oh BT A CONTCE R S UL ER AD G T CBRAACITEE (SEQ ID
PTG concentrati on can be optim zed for each

flbrary but is typically in the range 0.01 - 0.1 mM

After a||OMA#? the filters to drain, they are placed
(5]

Thigpriznepaft agppliicp ihgmanture Bl chave pading spyeRcy éwé adégptranslation-
i3 8Bidnhk Q&u&fce@ﬁtﬂr@h&’&i Snifd'Ball MH ¢ %Td bi8nce of 9 nucleotides.
expressi on te). [00186] Un- co§
Theypredigted laminogsisl seguebecefdhd N-tgmime of fhaclzleavor@hmn@m t he
pl at es of col oni es contai ning the anti body-fragnent
| biarG (%ﬁ§¢ﬁyﬂ ers are visibly wet (~20sec) and
in one novenen the filters are lifted and placed
colony side up onto.the coated filter which is already

0043k he elsrRsi FRreptien eassutestlekPilé Wiedhte amplifipdeby PCR using
Priffe®4 681 3 #R ddnbl BASKBI, BetRadnl IR ¥kH 1641 Wek ko %M AWtor KB-LH.
al i gnnent. [00187] The expression plate wt
n|t ocel e filter sandwich is aced at 330C for
o éé’ﬁﬁqpﬁmﬂq%@T%AGeﬁg‘@m%ﬂﬁ@%gmem .

are secr et@rerdcecd (gge hwough the first

nltrocellulose menbrane to the second, antigen-coated

O e LS AR BT A B,y g s

corls@h@bdigteleming ﬂl@ EQSR T Qe Fspll fdoflentyM8s mfclcoH ST SIS 1Y (Fermentas
detected., [00188] After the 12- ?% hour ex $e33|on ( )

1nt(b§]q {j]é be{Vﬁa@n &Esp ?/ndf DMel sitesjtg PrQYEds & sPagst ¢58 2 pTac expression

casSIHRE. CA $hap b f Ple R MBS 4% i86hodkn i EigR 22 2YT-agar plate
with antibiotic selection but no transcriptional

00378 v o401 P R pA<ocp o O & A EHEEI (st oo 0. . Biol

ChBBSﬁf sdshomesholyy dpl 0989, nEknwickh 19‘3)5%@ Obtefnb@FroBf the Netherlands
on-fat dry mlk in PBST for 1.5 hours at 250C. The

CuEWFFBBﬁ?mPP%%ﬁ%ﬁ@iNQQﬁ£QﬁQ$WWm¥h%9éhtlgen filter are
then detected by first incubating with one of the

[006 6]l OW ITJasalid KIBIALG Wes ﬂﬁttdméeyi ittt Shedl s/ el oration. Electro-
(US Blologlcal IS used

ant i n Kappa- HRP Conjz%ﬁ
COIPQFt‘?né\‘?é VP R ?Fﬁd URRE é‘i*m‘?J Fe"lirﬂqu%aﬁ G?Sénb\“é]slﬁe%mﬁtﬁﬁ%toc‘ﬂs m
Mcfléchlaﬁ B‘iol&g’yqﬁd REHBAY, sl PELIQXIMAIRiIHURAIAL Enc) OBctORation
glus GE Heal thcare) and used to expose
Wa$ |°§‘HF SBhusiRg ¢ Sipra b gioliphileer rlechieromtioarapatipipe|agording to the

mafithétedl ﬁﬁtr&c@iﬁhé" gah %dl kal'bufﬁe UaH 8SCHB tinleadgbtSnt mﬁiecl&%poratlon
used. In this case a excitatli on scanner such

cuvgties WereT{ipmoBRX( @rmnﬂﬁéﬁﬁ@ycwd&n Prdo 1¢/Bil oehdatymplrenicol were

j ) \ 0os} &
Culgééisgleisi%% %r%gfu}nusﬁ gﬁages%’il%g ﬁ)tf tgeb ‘ﬁéa%gaa!ng 21%1(1{ taﬁ‘ ROS# F IMRS was
indp¢ad pringasopesny-heteeDphiogdadiopyfansgide §PBAE) stivengsintsstings apité & mM.
Indp&t}(m s &h@édt a{ttqul%ufssfoﬁhﬁagr@%d de%ato e EsiGRPBY periplasm, or

ter (t er can be re
cultured for 16 hours for analysis of Fab released into the medium.
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fromthe 2YT-agar plate and placed on a plastic
transparency for this process). The identified
W@oTHi188683 col oni es are picked and used to i NOCRAUEUS2086/026334

2YT liquid mni-culture. Bacteria fromthe primry
[005FH een dPe anplasis of -fabagesrptedt agioss otfie rovippinsmicy m&ﬁ’@mﬂe into the

penguaeiﬁe Ce1fs Yers HQ&i%Hé{&Ms BNk fr”rr)ﬁe ﬁagteﬁaﬁeeﬁ?eha%naa qhRa & ulture

opufa Ion IS exp and tion of
watmeispPIY IF B ok ABS dtRr éﬁﬂMrTm»Hea 0, s\ 728/ B19K058 jaggh 4 SM

ED‘?REEﬁdiﬁz?uJ}d’?éd %ﬁw@-ﬁéﬁli Qlﬂfu%] AR th'é%ﬁd&ll%f‘gf;%‘s‘aﬂ%gﬁ JH:Oata

resse signal peptides Thp
ratip pfihg ﬂothmeeill mittirs wae i uiptet & d °© for2 ¥tk 16 eggiten Pleatells were

sl S50 PTG 52 s FEOATL g Lo s

the bupethatgt tvas Eﬁ)‘f Pa¢ peliehwhdihed rdsngpemied dal Gol TES m@plemned with

e aRT ke Koty TSR St B oo 2000 rom and

reteRi6y oi0Bé QipbldSaf ol ogi cal ) at a dilution of 1/5000 in
PBST. After four 15-m nute washes and the application

By Ty b R B

conﬁhﬂhi heasfeyed tbﬂﬁm&lelﬁblaﬁmrdi \Imﬁlotted('@sm@ﬁi aigi-Human Kappa

s trapsfor t.0o SEG6| have .
spetiin oS R A o Honeradtiy RGOEHES (oMt iy | b Deronidase
substitfle EGLq)leQ@EHeeeﬂhbe&e)vmsqﬁe (ﬁopﬂoauda IamiMescdntt y@al SREZN was then
detgcl%pr(]ifﬁré ?q%gclft Ipéﬁ‘t %Elé %(? Ié%%ﬁs %clfe:tllg%l:abl 18 WE‘ho(v:"vsde{:) tre%cr:gsglgtative
WekteANSIbOddikiSating Recrdtidl IP akderibiddOr AR RiLS déﬂéc@%drhﬁtth§ pEf st A

det ect abl e anobunts of Fabl A8. This result .indicates
smalh gmoppie o rimmenagleRin-relaiedi Profeim s elomsr seelpaias wgight is also
detdiAETE N thRM abNGontieRet Tvith e SiceRBbn REPIIHEEHAN dimers and
either the heavy or |ight chain. The heavy and |ight
mopiagrisdighsdammsdymerdly devad oa setsstioned Falp gt fiem . Col in other,
SIgI{alyQ eh@g}@gecfeqlgng§sment capabl e of binding the cognate
antl gen coated onto a nitrocellulose filter. Exanple

Scr eeni ngﬁf or binders to specific antigens_of Fabs
IOO%‘H r et edahil Piosereted gither e the rrEBlaFm eI 98P the Bedigngvas analyzed

fi % Hifdind BAE1t  usRBEL bijek i fa% &h-bHdEm Q8L im¥RSosorb
o Eféglssed év:vlth(latgtusr;nlggnaII pgptl es in %4 by ::monl nsar ent
assayh

LaD} oot thisepugpose dpormdinaat Bie N candigem clpnpi3spad dusign protein in
frarHé a0 aﬁfarr%ﬁ@teﬁﬁﬂlilﬁutyﬂl{o%g'S%sfeg% k? ﬁ@aﬁioﬂq?% Rfas used as

Fabs (FB42 and Fab wer e
desmdtedd)rawdusm ﬁréldi onal2x2992.a4 aﬁﬂf eCﬁOﬂ@L@A@éwass 1§fertfoPne dlhesPerV

codgrlfg‘f%éllﬁé?lg O ed le ®x Mnt ‘nic{op ?Gﬁﬁa}ﬂ@ g(%? Hegﬁﬁa}%? {ongenerate

e cyto Ki ne ant gen speci
the EISA2P@YV fibuqy protaine CLBA, detection and al i gnment showed
that Fabs specific for each antigen could be picked

[OOH ma i, ?tpgf dBetith Jﬁé‘;‘bé&pf& W20 B fR0 % tp% 99% % & functlonal

rary o lverse can be screene ers
antigPa P eitabs,i GSEReiVg fsionrprothia wasnexpresseddrom E. coli (BL21) transformed

with pGEX 2TK-PcrV and purified as follows. 4 liter liquid culture batches of E. coli
expressing GST-PcrV were grown in 2xYT medium to an optical density of 0.6 at 600nm
before induction of protein expression with 0.5 mM IPTG and a further 3 hours growth. The

bacterial cells were pelleted by centrifugation and lysed in a solution of Bug Buster
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Exanple 5. Efficiency of secretion of Fabs w thout
signal peptides [00195] A Fab was cloned into either a
wo yprossbact eri al expression plasm d w th bacP&r/iUs1006/026334
secretion | eader |des (KB 1150) or into KB5246 in
ﬁvaa%e'g) Pplﬁlﬁé‘lt?‘daﬂ“ﬁ,&g’ relgysegyae Gi@ﬁ&@é andrp progeagephibitor cocktail

STpARSAIEHEH) SdilRKCoCRBRAAAchuRS’s BhithieiGRCY
( %ﬁ% secfﬂc)et |1on at0 vari ousCEPT(Sé i nduct i onAggrn %%ﬁgl.bqysate by

certrifigatisendedisatipnotiiyag mssed B! slub@@hlmmm colyam (GSTrap FF,
GE BMaRGke), q/a%ﬂéch aiftPEhe GRIK G@‘F%N Qas RES in TAR @ﬁﬁ:ﬁ%?& The

into the culture medi'um was detected on a vve ern
antigengayss dpgeltedash anteRBSpol ycl onal , as in Exanple 1 (see
figure 5). [00196] Fabs cont ai ni ng murine V-regions

[oG¥8¢] kn OV‘Rnﬁé%nh)?ncﬁﬂé hi Uk 'fortd@te@cmrcﬁ% - tPQr\hF&hm%'eﬁt@@lg% kctions

bacteri a. this 'experinment the secrete
or @f m@m@rﬁamplwwermwn@ﬁ has fodleps. @ééSA pbites FE6GOEIANRIA) were

comwltﬁ)f@f %Qf%gﬁj G‘ggé%ﬁs’ Hrgﬁ’%é ngéaQJo'vg) 1h£hb21g§ Wb {‘or}i?%ours and

Ostra ecret vvas u tec
blqsrkml dorsii Typvaiwithep delutiedofatoacfatsdry metki io PESMD. PGAIWekh 20 (PBST).

: . il . t t he i
B AR A L LR CPL Uy LD M85
folslihgmait 3B°€S SAfkea lwashihg & itFBBS T,aindbalytferpmant bindthiges theﬁahﬁé'én were

T NN Ty
ﬂ’é}Sﬂ"l deﬁmnbbatymb?ﬂgfgoggs @évealm,ltuallﬂg thé r}ﬁtdiSda&S:dJ I@Ebnsﬁgte Tetramethyl
g a0y ey 3t e e e ikpeRetih LeAu faooagapu 2N

HQS(DA,@&@d&ﬁﬂﬁla@ﬁnﬂ&ﬂﬁ)w{e-re@de’ﬁA for expression of genes in
bacterial cells under the control of a strong

eria r.ot caonst.r ted .
0385 o1 | R EN s A RS o oA R i the
pembl@ﬁﬁ(s&ﬂFlguteM) Baﬂ lrelaaseld {ned thie aﬂldﬁmn@l tb)lg SB60ed tiéédnﬁafbnﬁlw containing
DNA a ment was then upt - ended us
Plaﬁer‘@@?%%ag%w dentirpir IS5 TTEHoRsS glgnihggat mt@tsp%ﬁﬁgtféqgm
capdbls oPGIRdERb IPEﬂVeﬁi cfol’r?ﬁlﬁlsfoh &vithl a2Bdilskd Repkasio 6T ab fragment in the

ont ec with the followng priners: Prinmer 1:
PP A S O LR T CABAA AT Tpasmey (ppppRgation 3§50 in

Fightd 4yer 2: CAGITACAGGCCTGGTACCTCACCGGCCGT TAAACCCCCCAT
GGTTTATTCC (SEQ I D NO. 13) The PCR product was then

este h St ul th the 2386 DNA
oo b0 Ot kg T 2 G i et oA ¢ mutant £

colNa@thovd i H6pd forSi gl pdpti8s o BigheP Tkain. PTRMMM oS haink ARLRBE to form
ri A4 mut ant SecY .gene was cl oned from SE6004

Fatbg? by P&Rﬁ%%@qt%teéafl fhsmetilpsiy 2ncelepsst pgitipulture medium as

funBfidrdBdrSicerRhinABE Biolecules.
ACGGAATTCACCAT AAACAACCGGGATTAGATTTTC (SEQ I D NO

14 4: TA%I Al TATCGGCCGIAGCCTTTCAGGITC
Exa(rgé?ﬁ.l bg’gcr;tlon o%ggen- 11 1ng%%g @v Colony-Lift Binding Assay (CLBA)

[00184] Libraries of antibody Fab fragments cloned in plasmid KB5246 and
transformed into SE6004 are plated onto 2YT agar (Becton, Dickinson Difco™ 2xYT yeast

extract tryptone medium) containing the appropriate antibiotic (chloramphenicol at 34pg/ml).
The plating efficiency is adjusted so the resulting bacterial colonies are discreet but dense

enough to maximize the area of the plate. Various sizes of plate are used depending on the
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NO 15) [00200] The PCR product was then digested with
Ncol and Kpnl and cloned into vector pl5A between the

W@ 2002/018883 Si tes to gi ve KB5282 whi ch expr essesPeT18S2006/026334
nmut ant SecY gene under the control of the bacterial

numper qfrcdmph ealonigstte be sgxeenadi gthue & optimpladessibpmd0¢mo diapfeter plate

corffain§ @d)do &qJn?ésna? lg\éntl Qlaﬁﬁﬁg%gat&g&ftﬁﬁssldotw c@l%lmﬁs ROPRI5HR Square
on the host cél | ows secretion vi

plagreqoniaing S 069 CCH@m@Gr ol ogous proteins such as anti bodi es
from codi ng sequences which do not encode signal

(00285 | desninb AR ﬁ@r@ RichQTR fi[é‘il é?gé%) Qb BRRF, hem, 13.20m

were transforned wth asm 852
or @l tsgpdrerase pesrcoaied WﬁbﬁgﬁmnmnH@SNl@teeBgﬁ'ble@t&ﬁnm:éPB@ at an

el Bl (0% (D, g oo o

CO&WE rselxmre@emﬂs rpbma tite fB@c Mzwaémhé%mé 95 20nbenflel dsedvior the various

{ran el ectr.o ation with .
i R e 5. £ AP QR RF 0 B TR R i oty
act&eq&yenigahs)m‘aﬂlﬂ; #B528gen( e The €idisisnge vvdta for 28 Yours at 33°C with

t t | h
oo TR o e o BT B0 PR NUGPURARS Basiesked wifh e 5%
solofiont difaloli’l&”at\/dty anitk i RS ferhal Jagitiohal PalduABatvisssC ivAgh ion. The

SR ET A e

and Oalilt:ds i egeebs02 Y T Bidual ke diat supfém¥itéd W&H atiPBtic -Eglgctioﬁv(@h Sug/ml
hlof e %le sed and secreted 1 ntact Fab fragnents from

1) 1% HapspErtosat indyesr IPEE) orThef IPHG sercegion can be

optWRiSed DRAHEEbrIM it %X@%@eﬁ@' AnhofanFabof Lam the. Mf’te’ra‘ﬁllowmg the
strain SE6004 usin e sane concentrations of |IPTG

filters t9ediapy Wbe iare Mﬁ%l@ ¢ 2ViEwewr nlais owpplamaniad with “e same
cord8itREbA %nﬁ&%h@&f@ﬁn@&@lcdtﬁé& {egsrlorng{{f%r‘ Kappa chai ns

were carried out on expression nmedid run on SDSPAGE

er nqn- redu0|ng conditions (Figure gh | evels
[003$6qsec r effegPaiegndrydyitEocgidyl @%t‘é@nbfﬁnetlﬁélaﬁ%zifaae 8¢WiDPB #he plates of

col6bd ConRXihLHS |aﬂt%oﬂy1fﬁ§ﬁle§QQ>¥aryl @ﬁ@@gxetﬂ"t%%ear@ istv by wet n(MZOsec)

secreted hi gher | evels of Fab” when i nduced usmglIe
and| ipame ppygmeiE s the filises) are lifted, a@oﬂgqeg splony gidg epenntathie soated filter

whRR & #lch@brQhe &8Pes¥BR PQRS X M@I‘ﬁe ng%ﬂa 15%%%@61’%@ ﬁlters in a pattern
transfornmed into T s, a strain whi

whigh il aliessalignngnt ype Sec, (see Figure 7). Exanple 7.
Expression of antibody fragments with signal sequences

(oo g7 prl ruta reﬁloncﬂeité w%hrtﬁé ﬁ%o&&g%géhltmﬁcﬁﬁéﬁ F%deaced at 33°C

vectors whi ch encode antib % peptides I nc
for d 2 fdrousse fluring dhis simeqths gnfieo %%ﬁ@ﬁ%té @rej sgergtegrand Mﬁm through

the %rst‘}l@tlrdceﬁﬁl&%'lﬂerﬁﬁaﬂeoﬂo HSecot], Shask 1-COEC@(E’HC% dnS. I th antlbody
i ntroduced at the N-term nus of th eavy chal n codin
frageeti Einea sivive beetgtinl colva rhag euligey biwlingativitpy it bfotehalneml on the

antlggﬂjﬁﬁertaﬁdﬁ ﬁﬁsﬁéﬂ% g;g& l£d and functional Fab or Fab’

ragnments mut ant strain.

[00188] After the 12-16 hour expression period, the colony filter is removed from the
expression plate and stored at 4°C on a 2YT-agar plate with antibiotic selection but no

transcriptional inducer.
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[ 00204] To generate a convenient prl nutant strain for

t he expression of antibody fragnents containing signa
w@epriotssy plasm d KB5282 (Exanple 6) is used POI/US2006/026334

t ransf orm DH5- al pha cell's., The kananyci n-resi st ant

[0018%hsf o r%ﬁ@lgﬁﬁ\‘i@tﬁ% Sltgyy isarmpryadtapg ewapher dlpe digrss efSeminute
waﬁﬂz@) fnr a&ea%rmsﬁ AAK B b$ Ibwaﬁin m 5@&&&&6&%@%@@%& in

this case the

PBfSifafﬁfs% é rhﬁﬁliﬁtaé 2%{’F3e H@w@@bﬂﬂérﬁagwents asteinest wetile leptigen filter are then
det@ét@& B{r R rlﬁctubﬁ’cﬂlg"%ﬁho&nofe% ?(ﬁﬁ)%&ln?%:algaﬁ&tn% ﬁfflgxé/eeﬁﬁl‘o{;'(ﬁes Goat

ant | body heavy [ 1ght chains

antphumareKepraiBRP cenjugeisr(B@SsRidlogicelh issussd gzmaiveab bidinge After four 10-
r

i SAEOMNRR, 6ohL R0 TRRRR0 Q550 el e, oy

Heplicare) biad uddil b @mosc( Eglﬁ—selmbiittvieq:lh))togmphnb efilmetAlmlrna(m}dbnanubodles

conf P oPRCIEP et ot e ey Y P eGPt Sfagper such
as dite Fgyitioof r(@ﬁ‘rﬂﬁﬂfhcﬁé)s et (Elbﬁd) anMdyeyy DB idoB)otaat BE used to
1the Peri asmc fraction or the culture nedium as
"‘%%?8?136’88‘ YHPe%anpl es 1, 2 and 3 above. WHAT |'S CLAI MED
IS: 1. A nethod for producing an anti body, conprising
[0005@ st epdsing :a ngl)t bor tfor ibagk allymiakiiony ahé ahi@at o @pdts on the
ont ai.n nmut at i.on an t I ast..o expressi on
oS 3R Bl et e E P e B TR B8 begtemoved

froim&BNXIYThgarrplaﬁ@hrmmédi ota pfastid’tﬁznémirénbjbﬁ)f t}ﬁ@ﬁoaess) The identified

yn eotid | ecul.e encodin ght .chain
pogi} %’ﬁ%ﬁs i ek ad i p &wulaﬁﬁg@? Baa PG factera from
the q)x]m{aef,s sordeh @reBEy R @DIt iadewa iRty REad bﬁﬁe&‘ﬁ@kﬁ%s&ﬁ@h‘cr&nalysw to

i de and .t he pol ynucl eoti de nol ecul e encodi ng
emﬁﬁ@%§a§ aH%QPH“ﬁb@ﬁﬁ@ﬁ%‘He of the antibody, wherein

at | east one of the pol ynucl eoti des encodes a
Exaﬁﬁ]ﬂv B Pliccifon cdakti-Rey VaF abisgidiated Bety- D cellddyitiHAEEiatal Péptides
ET avy chain pol ypeptide and the light chain
““ﬁ%. eptide across a cytopl asmic menbrane, and (c)
forn1ng the anti body fromthe heavy chai n pol ypepti de
[00&9111 t he Hor ghab fedgaetits prapiepeptwid@ut Bignal hRphidds e chlfdnid KB5246,
I s se]ected from

S SRR ST T e ot P PR oo coRE  chloramphenicol
(34ppilpasty 10 M aPTantcamdwereana@b@ ifbr wmbm%d aans&@eﬁagmems

.antib , sh e ant i bod a chi |c antj body
bing et oS R PR GORY ORI WU T SRR SrfeRBON) el 2,
usu&?g’la et Taﬁ’tﬁ’-ﬁu&&ﬁkkﬁ)ﬁﬁj aﬁfﬂbﬂﬁ0%rseﬁdwﬂb@roﬁﬁ&é@%@nﬁéat@ t@S Biclogical)

rein the g nucleotldes encodi ng the heavy chain

W@;ﬁ’f iPO0%AyEBRE  WAfighfoue Aamine Wﬁ‘@étan@l éheaap@hcatlon of ECL
Plup (@E @ﬁﬁltﬂcﬁre R Hed Wwh¥ vedd 1@'6@({;(%@ %ﬁ‘ttora\‘lﬁ)%'l;aﬂfﬁ ﬁh% (H;J;;@ﬁlm from
nmet h o of claim1, wherein the polynucleotid
GEdalf aﬁ@ t he heavy chain pol ypeptide and the Ilght
chai n pol ypeptide are both present on the sane vector.
[00592]1-he edshadl Kaf5244, adxPRedsingMRR 18N Wab Qraﬁ%ﬁfﬁh‘dcinﬁpglig(ﬁm cells,

odes the heavy chai n pol ype tide | acki ng a si
]ﬁg fyeggnutant SecY gene (containing the prid4 mutation), and into TOP O cells which

contain a wild type SecY gene. Positive colonies secreting FablA8 were detected in the
PcrV antigen-CLBA only from SE6004 transformants; the TOP10 transformants did not

secrete detectable amounts of FablA8. This result indicates that the prid4 mutant strain is
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6. The nmethod of claim 1, wherein the polynucleotide
encodes the light chain polypeptide |acking a signa

w@epriotssy. The nethod of claim 1, wherein thePCT/US2006/026334
pol ynucl eot i des encode the heavy and |ight chain

ablséq Spprepit o dinamaeicripusthg nead fpreptiprpd septige off isharsitersavyodr light
chdth. 2R ﬁeavy‘@ﬁd’ ﬁél_lﬁ! chdifs Jé@e?ﬁbl&ﬁldl aré §ap§blgv\,}a1 rH)S%aituLg ?unctlonal Fab

bact eri um he nethod of claim8
ﬁa@@gépanable@ébtnémmlm Jognaiparitigerestafed onty a lﬁtreceﬂulpkmﬁﬂmf
claim9, wherein the E. coli cell conprises a nutant

ExSIBAE 41 Bm@e]rﬁ?ﬁfoﬁ; BB Yo spddific ABeARRIriaek Rfofeh wlm&%lgg%;
erern e nutant gene conprises a nutan
pepjidae. 12, The nethod of claim 11, wherein the host
cell conmprises a SecY gene encoding a protein having
[0@9ﬂ3t antg @L‘Joﬂd Wit FYPEBHLR Cstpbé:lﬂc ?(Hda RurmColt cg&!ee was expressed
encod |nﬁ protein substantially acklng\MI
withoiictigng Pentsies ThSEREIh Y ciming tie rapproprigin eVﬂngIS Mqttmqs into
KBQSQM 1nC Blgper bf’ lﬁ’ab'ﬂlg qﬂ}e RAEY @4y %x}gr@%{ﬂget‘ﬂe Wo Fal¥ g“tlﬁlz 8 and
. A net hod pr od u0|n an anti risrn
Fang{A@b yerfmixedjn ¢ Q‘D/ﬁQI ritiegngd p]@tedkmrlﬁfﬂ“ agah oAtCIcBadL fwas performed as
r n I
eSO TR L THE Pl a0 R AP A YR Riine antigen
speaifici fotBA 2t dewplican dILB A dste¢tivatand xlm‘nmt dhowed that Fabs specific for
C [ encodi ng_t he .ant.i bod erein the
csi 0 - ELAGN % G PRepe R V8RR ng o i gnal
peptide, and (b) secreting the antibody across a
[00d94lop| ashiibrareoihdivgres Fabs canl beesaneenéd tbr bindetsad mspekific antigen in
[ he host cell is an E. coli cell.16. The
ﬂw@@?éﬁlﬁm. claim 15, wherein the E. coli cell conprises
a nutant gene in a Sec pathway. 17. The net hod of
Examhple i Efficianhy ebdepretivreofiabsiwithayb signal peptides i ed on a
vector. 18. The nmethod of claim 17, wherein the

[003298]1 body ifsp wseaaleq hfPBuihe qgfagug\%&@egﬁiv %}Hr@@mﬁf l%fmd with

S|n?Ie chain antibody, a scFv,
bacigsial $pereiion leaderaeplides 663141501@ inf FR§246 dn ploge @frtbelb“ah g8 epding
seqtl Eso iR moé&{ tru%%%e S retdl}‘g'ﬁ e?h&gr?‘c Q)?fe grgs)smn an(il secretion at
culturing a proiaryotlc ce conyalnlng a
varipys TGO indwetioratordgmgs. Ghiburex pressgiown ek OH0. 6ca1rqﬂ0nm| ang then
. 0 0 enti cul encodi ng.t he
a0, OOl BT 18 R SR e g was
deteatet ara westere blobbsarconpirlappeHRP Ipelyplohalymsdh Evdmpsle 1 ¢eee figure 5).
pol ynucl eoti des encodi ng the fusion anti body, wherein
| east gﬁg
00@9?])/ peptl*“lagg@qngafnklh%gmgﬂﬁj:s ?(fgﬁ {)t?soatre 048 %ﬁ“ﬁcﬁt to express to high

yields in bacteria. In this experiment the Fabs secreted more efficiently without signal

peptides from SE6004 than when expressed with signal peptides in the wild-type TOP10
strain. Indeed, Fab secretion was undetectable using signal-peptide mediated secretion in
TOP10F’ cells and was readily detectable in the medium when the SE6004 strain was used
for secretion of signal-less Fab. Thus Fabs and other antibodies which are poorly expressed
in E. coli may advantageously be produced by secretion in the absence of signal peptides

from appropriate mutant strains such as the prid4 mutant SE6004.
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(b) transporting the polypeptide or pol ypeptides
across a cytoplasm c nenbrane, and (c) formng the
wo ewi7omsant i body, whereby said fusion anti bodyP@CBUS2006/026334
capabl e of binding an antigen. 20. The nethod of claim
Example\@ngp_@stmcf expressi cetorsfiar 4 anPdcY g2nd. The
nmet hod of claim 20, wherein the E. coli cell conprises
[003 9t ant A0 8ARekidn FeOL pPeh HR¥xprésdion DRGeARR %?ct@éal cells under
claim19, wherein the fpu5| on anti body i's displayed as
thegponiyaliod A stpmgtbesterial pramadery the tre proimoieryEastcenstoioied gefollads.
A nmet hod for producing an expression library,

00Q98PT | SiMBnlild & ACLOFTPOIFdAbniey WY Idis@a Ink YarQf parti
[ pr%]anr otic 1hgpst cells (t hatntesglch co%gi npvgglg Iaédrrr%t%ntgi 8%&&11}’

diggwterl aith) ¥ubt TRe2356 bp PN dragmyniolase fish funteondedevsing Klenow
s , .
E B B B 1B PRSP P BOR ARGIEEd from the plasmid
p6:plisnCEIPi (Elpntseh)awith the illbwingmimrers ondi t i ons t hat express
the plurality of polynucleotides encoding the _
ant phodi e Sréq"l@miﬁ@c@'r@ﬁdﬁd@&éc%@*’r@%%ﬂﬂ"n"ﬁ&f& IsEQm
the plurality of host cells, wherein one or nore o
NG#)d pol ynucl eotides in each host cell encodes a
POl YRERY. (A PEACRBACIARPACRREALEBGIITIARRERRLEDS
the plurality of polypeptides across a cytoplasm<c
menbr ane IGGTRABICE SEQ IDdIO:189st cells, and (c¢)
formng' the plurality of antibodies, wherein at |east
. . i bodi o
THEREn OB MRk A Rl 8PP LS, B agmntof
PAGYEILET to give Veelas p1 g avhath hak Neglzind Kipoktites eftdr she pslraprofoter.
coli cell. 25. The nethod of claim 24, wherein said
ynuclegt j d Lt [t 0
O et Coadt pa SR et Bkl Bl el £0h SERIDGHE Y P
amplificapien ysingdhe®llpwis reimssde al | heavy chain or all
I'i ght chain polypeptides |acking a signal peptide. 27.
A NB&HGS: hOGAX QBPCABBATCAHTAAREARCPGH®A FTAGATTTTC (SEQ
corrfrl sing the steps of: (a) culturing a prokaryotic
IDpst4)cel | containing a prl nutation and at |east one
EXPpSineh O gf'?;‘?:‘i’}
pol ynucfletgfAL %?A?D?%V%Iégg?gﬁgg i ng TZ“%‘F‘E??*‘F%}G? C(SEQID
NQsybi)ypeptides that are nmenbers of the nultineric
protein under conditions that express the plurality of
[00200]Y PePtTHdafGR WRARIE! Radtheh Qﬁ’%%gte@ %thof\lc&h&dpktd‘ﬁlaéﬂdt Hof¥d into
pol'ynucl eoti des encodes a poly e%tﬁl de subunit of said
veaiRfIRlpfrbeiveeep st semg tvacitesrig gaveslg% P vdegh ¢xaesssesribe btant Sec
gerferlﬁ‘lﬁérpcﬂé' Ednﬂgl Sf¥Re Bédﬂé'rﬂﬁ bt ¥r0ﬂot&%’yl&e§% 'P%?e @)C "Hamtétmation of

cytoplasm c nenbrane
E. coli strains with KB5282 confers the pr/d phenotype on the host cell and allows secretion

via the periplasm of heterologous proteins such as antibodies from coding sequences which

do not encode signal peptides.

[00201] Electro-competent DHS5-alpha cells were transformed with plasmid KB5282
by electroporation and transformants were selected using 35 pg/ml kanamycin in 2xYT

medium.
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(c) assenbling the multinmeric protein. 28. A host cel

of claim 27, wherein the host cell is an E. col
w@edo7/02853 A net hod for pr oduc:| ng an anti body, PCT/US2006/026334
- conprising the steps of: culturing a prokaryotic

[002023t celThe eupression HFakl HB Im 55& ¢elip iy e REESeResaet ovsrpressed
muﬁﬁﬁo%eﬁﬁ&%syeg&ﬁ% f&le COIPF b RSwdE Bo-RinsiRfBd by electroporation

eot1 de nol ecul es encodi ng the anti body”under
witle oplekintifio r1‘§35t2l461t (emxpssings theh Balp ovigheut [signeli gequepces) and KB5282

(ex rgés Li‘ﬁl.llt %ﬁe po %Q&s Eehgcte%rgn' clﬂfb h@fﬁlzol and Kanamycin were

peptl e or poly des across a
cultm;ddapl m medmmbamln@cpmssmn oF @reaheaivy de@élﬁufedtalmmfn%ablAS was
. _.an form t e d
1nd%c§g gélflé 158Pr08}/l Itaﬁ]g effélﬁ eillz%ch %%%s"“ﬁ‘e ([&f(?%act% gn&ﬂ{rh@ of. 2'OE.M or
200aM. eXgxpessioro wab icbitinuygd fmoh@ﬂmsnsmg 3Bhe vssnﬂeplsakofg (rhe) levels of

oGS APPSR LSO POR 2L GoRHhaion o

muhtSealvi %36 @inpexp M&&depﬁssitﬁﬁbﬂlf o frdne e mlﬂmhln SE6004 using the

expressi on v en s.one of a plurali of . .
Som P ACR GO (b it CSTGET BRETIN 15 Wreh bl ugpe a detecton
antmaay Q)@@iﬁ@ Forhahen Kﬁﬁpﬁcﬂhhlh@%retchﬂied %Kﬂfrﬁéi@retsﬁ@ Bkdis ain! drySDS-

ynucl eot i des_encadj ng

he fr
PAﬁﬁumé% noy-Teffuciag ﬁ%%%%r@%wé Trighley %0‘%%%%659% @) Vsfe detected

in éﬂ@%ﬁedﬁebf BHSYNRNE bxbreRRe HuthR RcOf Bdd these cells secreted higher
pol ynucl eoti des 1 n each host cell encodes a

levgle biyPabpvieanduged isieg 200dvh BTG Son iSHE004( dsils.t Ingeapattinondgtectable
sec;elaﬁ% 81” F'Jba\tvést %s&(/ecp F%Biﬂ%as%&%ﬁn@ 1ﬁ%tﬂﬁl’@s{m lls, a strain
rane In a signal sequence independent manner 1n
which expbssesavild-typoBedYo étee Erlutes]). and (c) form ng the
plurality of antibodies, wherein at |east one of the
EXEHIIITHé 2' 'ﬁx%regglorﬁgf 5191‘39&@ ﬁaérﬁen@@%ﬁﬁ’ lsﬁnﬁfse&lleﬂgés ng p@ﬁltnhﬁﬁpE. coli
e nmetnod of claim 30, whereln the expression
mnbrary is a nouse, rat, sheep or rabbit expression
library. 32. A prokaryotic host cell containing a prl
(008 jat | o, andsich VBB whith aeﬁac@aépaﬁfbéay DolypBtRiEY ﬁa%gosélgm
aim 30. 33. An expression brary ri sing
penyﬂ@srcamuaisp befexprossyth ircd pdtmues Eé held eltirewg aSafrgﬁpm alh algnabpeptlde is
S
O N B el OE 1L THhA Blie Baftnt i Wit goding
seqp@pt: odeqth imetdeatie pesteate askembled anddpudtigeal Falb er Iabc fregaentftom the
§q}n§gat|ve bact eri um prokaryoti c host cel
ntaining a prl nutation that secretes at |east one
polypept|de across its cytoplasm c nenbrane, wherein
[00204 pol yEveganeute( & cotvsnienbar anttiodspingfee td axnrprsion of antibody

n a
a8 S8Rt PO SRR 38T o
DHA-gipHa qgln eThmkanmginaeq'mtm @amfbmmnﬁgiasmﬂ@tmbﬁ plagnpiype and can
r
sl B4t YR LR0 00 HRTRE 7 MDD SR S50, oo
KB528% DHS rlphid Gransiwnantssire své:lsbqlmﬁtbctrmsfmﬁdd th eleeiropordtien with an

explggsgiton Cv%c':tlor gx% ssr;mgs %ﬁhb%dmﬁteéavrg/t a rl&ghg €l4Ens in which one or both of the

prl mut

chains is expressed with a signal peptide. Electrocompetent cells are prepared according to

standard techniques as described in Short Protocols in Molecular Biology (3rd edition),
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carried on a vector. 37. A nethod for making an

anti body, conprising the steps of: (a) expressing an
w@nio7ioessy3 or anti body fusion fromat | east onePCT/US2006/026334
- expressi on vector encoding the anti body or anti body
Augubs! efreli(foha Wileykead\fons Enchomt ebosirbpozasionds parried owrds described in
Exﬁﬁ@. ion, (b) formng the antibody or antibody fusion,

8 |dentifying the host cells that make the

antlbody or anti body fusion. 38. The nmethod of 37,
[00209]t her ToetpmalsFabeprifae’ Gagmentsfaré wlentificil agd niag bansqldimid@om the
perfacit kB o} e ne neditn o€ o R BRI 2 30a 3 above

prokaryotic host ceII of a pol ynucl eoti de nol ecul e

encodi ng a heavy chai n pol ypepti de of an anti body and

a pol ynucl eoti de nol ecul e encoding a |ight chain

pol ypepti de of an anti body wherein one of the

pol ynucl eoti des encodes an anti body pol ypepti de

| acki ng a signal peptide and anot her pol ynucl eoti de

encodes an anti body pol ypeptide with a signal peptide

40. The expression vector of 39, wherein the host cel

contains aprl mutation. 41. The expression vector of

40, wherein the polynucl eotide encodes the heavy chain

polypept|de | acki ng a signal sequence.42. The

expression vector of 40, wherein the polynucl eotide

encodes the light chain pol ypeptide | acking a signa

sequence. SEQUENCE LI STI NG <110> Kal oBi os

Pharmaceuticals, Inc. Yarranton, Geoffrey T .

Bebbi ngt on, Christopher R . <120> Secretion of

Anti bodi es Wthout Signal Peptides fromBacteria <130>

073678- 0025 <150> US 60/ 701, 902 <151> 2005-07-22 <150>

US 11/273,906 <151> 2005-11-14 <160> 15 <170> Fast SEQ

for Wndows Version 4.0 <210> 1 <211> 443
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<212> PRT <213> Escherichia coli <400> 1 Met Al a Lys
Gn Pro Ay Leu Asp Phe G n Ser Ala Lys Gy Gy Leu 1
WG200/018555 y G u Leu Lys Arg Arg Leu Leu Phe VBAT/BS®06/026334

Gy Ala Leu He Val 20 25 30 Phe Arg He Gy Ser Phe H
WHATES PIAIMEDRS0 Gy He Asp Ala Ala Val 35 40 45 Leu Al a

Lys Leu Leu Qu Gn Gn Arg Gly Thr He He Qu Mt

he 50 55 60 Asn Met Phe Ser y Gy Ala Leu Ser Arg

K 58’( ‘F‘ih%‘? fn @rogdugngen aegbefb Pemppsing {hete@s gEt  Pr o

Tyr 8

1119 R SR Bt IS AP et o
expressﬁhwe%r c@inpridifg ay@byrkicleoiddgmateguleyamcotlieg SdreaG chally polypeptide of
the antlmfb gé&nwléotééwqﬁ'g@lﬁ%co%ﬁ% éight Slné?z y@ﬁd?@? the antibody,

der cHlidati Sisythlﬁ&( &R A PolRic1édtide Gy d-tﬁ théeheatly @A HofpRptide and th
G Phe APokpkee Tyrgogﬁfec gide ehbodif tieally ehBthobiptide and the

polynucmtldg@nolggﬂe vidodirgr thejlightTphainpelypeptidecef th@tantrbqglyl._@merem at least

170 5 G.n H He Gy
one of i olgh{hichiRed o i e Bl i@iedogiion 2 o)
e Val (bNsecréling the theRryochRimpaiygeptide afd eheHlight diii tdl
195 2%)8\8265 ﬂ(% n Alea}%rg If()apn&%py Agp Lgu gﬁl S E’%gblﬁ’gﬁé v oS

cytoplaspgic meamppreeg; apdy Val Al a 210 215 220 Val Leu Val Phe

Ala V(?:b f&qﬁmg R E%oﬁ?lﬁéfﬁlthg %@av\{/aéha% Bo@'bgptﬁeyand the light chain

polypeptide.

2. The method of claim 1, wherein the antibody is selected from the group consisting
of a human antibody, a mouse antibody, a rat antibody, a rabbit antibody, a camel antibody, a
sheep antibody, a chimeric antibody, a humanized antibody, an engineered human antibody and

an epitope-focused antibody.

3. The method of claim 1, wherein the polynucleotides encoding the heavy chain

polypeptide and the light chain polypeptide are present in a plurality of different vectors.

4. The method of claim 1, wherein the polynucleotides encoding the heavy chain

polypeptide and the light chain polypeptide are both present on the same vector.

3. The method of claim 1, wherein the polynucleotide encodes the heavy chain

polypeptide lacking a signal peptide.

6. The method of claim 1, wherein the polynucleotide encodes the light chain
polypeptide lacking a signal peptide.

-59.




225 230 235 240 G n Arg Arg He Val Val Asn Tyr Al a

Lys Arg Gn Gn Ay Arg Arg245 250 255 Val Tyr Ala Al a
wW@w78ess3Thr His Leu Pro Leu Lys Val Asn Met APGI/BSIN06/026334

265 270 Gy Vval lie Pro Ala He Phe Ala Ser Ser He H

? Le UTHH Eneﬁid?l & @laﬁ-?@ wB&eidbhe PolynicRoniad entbdelhe hpla)@y and light
Thr 'I"r Asn Trp Leu Thr 290 295 300

chain pqi[yrpepngs Beilngémnmepné@ﬁ Gn Pro Ay Gn Pro Leu Tyr
Val Leu Leu 305 310 315 320 Tyr Ala Ser Ala He H e
Phe Phe Cys Phe Phe Tyr Thr Ala Leu Val 325 330 335

he T : :
Gy oo Bstholed ol 150e o ARt G5l iy F fraptfoap 3o Hitferium.
Gu @n Thr Ala Lys Tyr H e Asp Lys 355 360 365 Val
Met Thr Arg Leu Thr Leu Val Qy Ala Leu Tyr H e Thr
Phe Hlke Bizthod o8 cB@0 SCyhetein theigeanPnegative bRtterinb tis r Ig. coli.
Asp AI a Met Lys Val Pro Phe Tyr 385 390 395 400 Phe

Thr Ser Leu Leu Asn Val Val Val Val He Mt

p P . | G r Le .
g8 NURTITETE RN LR N ——
pathwayys Al a Asn Leu Lys Gy Tyr Gy Arg 435 440 <210> 2
<211> 4 <212> PRT <213> Artificial Sequence <220>

<223> chem cal ly synthesized
11.  The method of claim 10, wherein the mutant gene comprises a mutant in a SecY

gene.

12.  The method of claim 11, wherein the host cell comprises a SecY gene encoding a
protein having substantially wild-type function and a SecY gene encoding a protein substantially

lacking wild-type function.

13.  The method of claim 11, wherein the host cell comprises a mutant SecY gene

carried on a vector.

14. A method for producing an antibody, comprising the steps of:

(2) culturing a prokaryotic host cell containing a pr/ mutation and an expression
vector comprising a polynucleotide molecule encoding the antibody under conditions that
express the polynucleotide encoding the antibody wherein the polynucleotide encodes a
polypeptide lacking a signal peptide, and

(b) secreting the antibody across a cytoplasmic membrane.

15. The method of claim 14, wherein the host cell is an E. coli cell.
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<400> 2 He Pro Thr Ay 1 <210> 3 <211> 8 <212> PRT

<213> Artificial Sequence <220> <223> chem cally
waynhessyed <400> 3 Asp Tyr Lys Asp Asp Asp ABQI/LH04/026334

5 <210> 4 <211> 36 <212> DNA <213> Artificial Sequence

1622075 deeBo ot 38t 15 whkiciPihd &, eoli célbcoifiPises 4 mutant gene in a Sec
ggaaacagta tacatggaca tccagttgac ccagtc 36<210> 5

pathway<211> 90 <2 12> DNA <213> Artificial Sequence <220>
<223> synthetic oligonucl eotide <400> 5 gccagt gaat
t caaacccct caagacccgt ttagaggccc caaggggtta tgctagttaa

199, S9BHIHRRE AR € Hbrel HOIRNENCoROisThRID dn £vekls. 4

<212 ificra equence

18.  The method of claim 17, wherein the antibody is selected from the group
consisting of a single-chain antibody, a scFv, a dAB, a VHH, a camelid antibody, and a

nanobody.

19. A method for producing a fusion antibody, comprising the steps of:

(a) culturing a prokaryotic host cell containing a pr/ mutation and at least one
expression vector comprising one or more polynucleotide molecules encoding the fusion
antibody under conditions that the expression vector or vectors expresses the polynucleotide or
polynucleotides encoding the fusion antibody, wherein at least one of the polynucleotides
encodes a polypeptide lacking a signal peptide,

(b) transporting the polypeptide or polypeptides across a cytoplasmic membrane,
and

(c) forming the fusion antibody, whereby said fusion antibody is capable of

binding an antigen.
20. The method of claim 19, wherein the host cell is an E. coli cell.

21.  The method of claim 20, wherein the E. coli cell comprises a mutant gene in a Sec

pathway.

22.  The method of claim 19, wherein the fusion antibody is displayed as a fusion

protein on a surface of a bacteriophage.

23. A method for producing an expression library, comprising the steps of:
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<220> <223> synthetic oligonucl eoti de <400> 6 agga 4
<210> 7 ' <211> 7 <212> PRT <213> Artificial Sequence

WO 2R051882923> chemical |y synt hesi zed <400> 7 MePCEHER2006/626334
G@n Leu Thr Gn 1 5 <210> 8 <211> 36 <212> DNA <213>

Arti fig) alltudeg u@‘hﬁﬁllﬂ?&q&ol@?&ﬁ: B tdIR thet each contain a prl mutation
ol i gonucl eoti de <400> 8 aaacaat a tacatggag

and at kegst 956 0§ gl akiiytad GSBYE@Q@%@OM i gacbzq@wsm veptos ancodes one

o Al Bl OEAERERy SR382 52302 BHTDS g s contons

expressaipatplirglifyof mo@auﬂb(btbdeg @ne’&ﬁa@?th]a&nﬁﬁddi% ffe iBe phidlity of expression
vectors 1n]ﬁ%e pﬁ\lrretllit; Io Ihgl}t ceﬁs A/ ereln one or more of said polynucleotides in each host
cell encodes a polypeptide lacking a signal peptide,

(b) transporting the plurality of polypeptides across a cytoplasmic membrane in
the plurality of host cells, and

(c) forming' the plurality of antibodies, wherein at least one of the plurality of

antibodies is capable of binding an antigen.

24. The method of claim 23, wherein at least one of the said host cells is an E. coli

cell.

i
25.  The method of claim 24, wherein said polynucleotides encode a plurality of

epitope-focused human antibodies.

26.  The method of claim 25, wherein the polynucieotides encode all heavy chain or

all light chain polypeptides lacking a signal peptide.

27. A method for producing a multimeric protein, comprising the steps of:

(a) culturing a prokaryotic host cell containing a pr/ mutation and at least one
expression vector which comprises a plurality of polynucleotide molecules encoding a plurality
of polypeptides that are members of the multimeric protein under conditions that express the
plurality of polypeptides, wherein at least one of the plurality of polynucleotides encodes a
polypeptide subunit of said multimeric protein lacking a signal peptide, and

(b) transporting the plurality of polypeptides across a cytoplasmic membrane

(c) assembling the multimeric protein.

28. A host cell of claim 27, wherein the host cell is an E. coli cell.
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<220> <223> chem cal ly synt hesi zed <400> 10 Met G u

Val G n Leu Val Qu 1 5 <210> 11 <211> 45 <212> DNA
wo203018863 i fi ci al Sequence <220> <223> synt het PCT/US2006/026334

ol i gonucl eoti de <400> 11 cgatgcgaat tcgactctag

®Ict g kR dtepsloahaag af Siitibddcorbldinglifle siddd of: 38 <212>
DNA <213> Artificial nge uencg <220> gﬂgb 1éynt heti c

ol i gdauculasmigde prokarystie host celk eriyBing: & Acrakpion and at least one
s S5 SARI5T BT 538 SRR i SR e et

under caditapusk egirb@ehspdiPruclébtidast pelyaudeates ghadatg the antibody,
caccggccgt taaacccccc at g(?t ttatt cg . 52 <210> 14 <211>
40 <Abyiamyparting the polypeptide or polypeptides across a cytoplasmic membrane
in a signal-independent manner, and

(c) forming the antibody, wherein said antibody is capable of binding antigen.

30. A method for producing an expression library, comprising the steps of:

() culturing a plurality of prokaryotic host cells each containing a pr/ mutation
and at least one of a plurality of expression vectors wherein each expression vector encodes one
of a plurality of polynucleotides that encode one of a plurality of antibodies under conditions that
express the plurality of polynucleotides encoding the antibodies from the plurality of expression
vectors in the plurality of host cells, wherein one or more of said polynucleotides in each host
cell encodes a polypeptide lacking signal peptide,

(b) transporting the plurality of polypeptides across a cytoplasmic membrane in a

signal sequence independent manner in the plurality of host cells, and

(c) forming the plurality of antibodies, wherein at least one of the plurality of

antibodies is capable of binding antigen.

31. The method of claim 30, wherein the expression library is a mouse, rat, sheep or

rabbit expression library.

32. A prokaryotic host cell containing a prl mutation and a member of an expression
library made by claim 30.
33.  An expression library, comprising a plurality of polynucleotides encoding a

plurality of antibodies wherein one or more of the plurality of polynucleotides encodes a

polypeptide lacking a signal peptide, and wherein the polypeptides are secreted.
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<213> Artificial Sequence <220> <223> synthetic

ol i gonucl eoti de <400> 14 acggaattca ccatggctaa
waecadosggpa ttagattttc 40 <210> 15 <211> 38 <ZRCEHUBRNAG/026334

<213> Artificial Sequence <220><223> synthetic

Bl ?OW%at%P%éQﬁlvtéft%@t%nﬁé $1ORAY S0 Bbst 2Nt doRtaflHg a pr mutation that
ccgtagcc cag
secretes at least one polypeptide across its cytoplasmic membrane, wherein the polypeptide(s)

form an antibody wherein the antibody is capable of binding an antigen.

35.  The host cell of claim 34 wherein the host cell comprises a prl gene encoding a
protein having substantially wild-type function and comprising the said prl gene encoding a

protein substantially lacking wild-type function.

36.  The host cell of claim 34 wherein the host cell comprises a mutant prl gene

carried on a vector,

37. A method for making an antibody, comprising the steps of:
(a) expressing an antibody or antibody fusion from at least one expression vector
encoding the antibody or antibody fusion in a prokaryotic host cell containing a pr! mutation,
(b) forming the antibody or antibody fusion, and
(c) identifying the host cells that make the antibody or antibody fusion.

38.  The method of 37, further comprising the step of isolating the antibody or

antibody fusion.
/

39.  An expression vector permitting transcription and translation in a prokaryotic host
cell of a polynucleotide molecule encoding a heavy chain polypeptide of an antibody and a
polynucleotide molecule encoding a light chain polypeptide of an antibody wherein one of the
polynucleotides encodes an antibody polypeptide lacking a signal peptide and another
polynucleotide encodes an antibody polypeptide with a signal peptide

40.  The expression vector of 39, wherein the host cell contains a pr/ mutation.

41.  The expression vector of 40, wherein the polynucleotide encodes the heavy chain

polypeptide lacking a signal sequence.
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42.  The expression vector of 40, wherein the polynucleotide encodes the light chain

polypeptide lacking a signal sequence.
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