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WD 2004/ 092393 PCT/ US2004/ 000499 PURI FI CATI ON OF
POLYPEPTI DES 5 Background of the Invention 1. Field
w@bootlog23bsivent i on This invention relates to a PCDUSHS4/000499
for purifying polypeptides of interest from m crobi al
fermentation broth or honbgenate. Mrre particularly, a
precipitation agent is introduced to the broth or 10
honogenate to effect, for exanple, protein, DNA and

cell debris reno Rel ated Art The
advent of recomllﬁigrﬁlgée&i@;%%%g#%l ows for the
production of high levels of proteins wthin suitably
transformed host celpSi.ASddrdSsidhdon there is

L cre sed. demand for fast, robust, and efficient
J&E%—&i%%‘%—én met hods to recover the reconbinantly

pr Gtis cwentipr ekied 8 prosenier @tityjng pl@pidiens itr@t finOdidosial Dy
fermel:\%tlgﬂﬂr&ﬂ l’)xl H&&o&ﬁité %\Aorg‘&%ul ng'?rggg@\‘!at!logrzl%en 19%1%8 CGd té’ltﬁggrloth or

and bacter| al [ 1'nes,
homagengteds sffectofor ?XF'FPR%‘?’ é@?mb?Nﬁﬁe?eﬂ defisis gppooal.p e c 0 nbl nant
2. Degdriasiati cdRelaet @t ni ng t he gene for that pr otein. Since

th %Pé: agilvént !)I.Jh&glgbma!ﬂts th(anoq now llopvg 819 [hg roduc of Eulgh %V@H?protems

Wlthlg E}g*atﬂ%tfan Bhostqedss Asa aqq'dt thero iatiterepssd ﬂmd foufss&abbuyt and efficient

purifiSatop ie@els kd reddv 4R 8 H@&ﬁﬁuﬁaﬁﬂfﬁ)r&lﬁwea Bifoféﬁlls CG&REHIM pr&@ﬁ@:{r@ﬁb(@ﬁed by
esi red prat e ure o

fro 0
cutofi SN s8R e b e T, Frgp e Sty pgproen
of interigs by Bpoytiog Of Qf e@mp@qtqt plysnpdicogtgifiing the et fof et prrgen. ddncethe cell lines

used i FRA: SrBRAD @Y nGst 9@@@@1&% HoRpt Q@J&% ﬁle&im@lcblﬁaﬁxgﬁg slu ars, amino acids,
eins fromce

ures icatign o
ond il RS R R BHo AL ey SmB S G protei
from thiq enixpivre b&vompouB el t@&@te@s nd fiomtheepodersef helcdls theaklvs to a purity

suffididnPfR} 4D & aQﬁJn!in thé?atp@utlt: B&e%ﬁr?&éﬁg Elﬁgengé‘ owm h rTEdl a,
others a made |ntracel epti des

pr OEEERES RPN S EB YR ceﬂtdﬁ*els ﬁl&ﬂ#&g ot b e sisioBagression of
the piogin. Singiprdtéisantte yeceas ddctly fianthé el ifpothy Pepintiele frowth media; others

are nﬁ&qu.ﬁgglqla}ly 2! &%’Fe&tﬁf& ?ﬁ)g egd QQ{?A Eﬁ\a?alnl ﬁl‘s ﬂ%?)q{[&g 10%@ch%8!e

export the 25 S. SO t
sgnifegfilseiis hon f"bli’ﬁbtPF%*d*ﬁ PR elFEPeypiercah eYjangpagian cells export the
polypptiEsen ttha? theyrced lﬁtcbﬂbedecyﬁcmume grof il iiddia, Mawe ey are préseiithrelatively pure
form. pﬁ&b’e@&pff {hg 1§1p§ tﬁg Y gﬁ)ﬁl%gd fn?l ngn-lplé)mnma it nc.%ﬁl ]Igag m?oﬁololrg’amsm gmh as

a mcroorg nrs

fongi g6 F-Fpé feipdepspiide I‘”ﬂb‘@ r?cetew@rs@el thr= Pfsl,h o thehi’eﬂn%llnic space (Kipriyanov and
Little} M6leqBF Bidleamblbe, ga axzeo( Ko@) kaQMd Bidithud, istibdc€ 240 1038-1040

(1988%b 519 %ﬁ%l 19 1& P %I s(s)t e& (r:elrl]egasnec X p‘rcﬁ%ﬁor&%%gaﬁ E%l % 9%%%55 1§<:ed1umaby extraction
such 3qeplElsis.  Such @Sﬂme@ieslsaawheteoﬂrp edntzats ef therpell ipfodhediomogenaratdie

addltﬁﬁbl{)&lc&s@uﬁcglﬁllaﬁggﬁﬁﬁ@dhit e ALFRAR G rla‘rﬁ&v@ YueBX tnbiRdntall 8. Ffkse are
uch ?+ysi{11ﬁ£t ion rel eases the

S
generglyﬁ'tr?r?ove%%' 4‘%%?%5 irifaiong ‘t he honpgenate, and
i nCelblold it iypirally p@du Blsd Sﬂm}ﬁdchanicardmfup@rmmt@ei doettas Ao genization

or hedd nﬁlfhhg l’d/ﬂﬂe e8] pJo%HQYﬁtert% Qeerllp @ff&fctn%@q erat§d &fch teIﬂ}lﬁﬁ& h@{)e%everal

enera enpve erential centr atl on
dissafiiges Qe L@e@m@w e S OH A GRegese
increayesctigich dfiah oodur@ﬁﬂﬂgﬁato&@ﬂ@mh}m@u ﬁﬁnﬁw@honaﬁ the protein. Moreover, the

resultnlg %%Qb&&kﬂaﬁ@a brgad s;%l@iﬁ:gx} ({f‘ s ltalmrll 11;}; aroteb 5 i‘1§uc i ch%t enlﬁ n of

terest 1s Ive at ed
P°1Y5f°é1&aﬁﬁﬁ5dﬂf§1§wﬁ'§@6é*n§wsé?cahandes Biorghsg sRMigniErgEsy, I(OEntgzllhe gomplicating
subseftfe@itpdcBsiIby cfehtﬁﬂédtl&ﬂ b AR @ FhtralHl) bt BRMbtB&aphy. }@fnf)l'e;&%gbmauons of
vese Sl L P R PP TR
unaccppigbbstlpw aieldon of the protein. Mreover, the resulting
suspensi on contains a broad spectrun1of cont am nati ng
proteins, nucleic acids, and polysaccharides. Nucleic
aci ds and pol ysaccharides increase solution viscosity,
potentially conplicating subsequent processing by
centrifugation, cross-flow filtration, or
chronatography Cbnplex aSSOC|at|ons of 40 these
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processi ng. Several techniques have been reported to

perneabilize cells and/or to extract intracellular
wEe@ie923s3 These net hods include the use of SOPUEDSHN4/000499

detergents, chaotropic agents, antibiotics, enzynes,

and chel ating agents to enhance cell perneability

an @Lé chh moméﬁv@méaﬁ@&taeeﬁng meélmlam&m@sf fadiifdidsRbriher downstream

tati
PSR e Ry SHOT S PO RO PR B e i Pl
proteing These methels incledlegbrgme dfsolvwist dafergents thraimpiclagin@rang@natipgrengymes, and

chelagﬁé'@édts%m erﬁxﬁﬁpas!llgH‘ﬁéab§1Md/@ﬁ)r&1{o?eee§§ac¥1&am&t{o§@f A1=TAt A cShpounds,
osnpti c shock ave al'so been shown to rel ease subsets

such giyelycine. foy e fermppiafion medipn dpring oyliyifeaiuh baygodeqarpriirdguramnote
relea@lofceftaih inkBEMES aizihag. BppY,itehddues sich A likezt-tibw ae@hdntdr @smotic shock
have lgtpghgxlmtgq‘e?ta@s%ets &%ﬁceﬁ&l&rpm%ﬁ i m t ed appl i cation

ar ge- sca € processi ng, and
di élawah thasg é@ghm%%areés@étﬁfﬁsféﬂlymhwéﬂemalb%tras%lﬁlﬁrsmlgrablﬁ PEpéeins, and

all hdv@iu’rh%ﬂ@ppﬂiﬂﬁoﬁﬁf Wgeécale mo&mfgpane/of @heea@ﬁvdﬂfages For example, while
ul ar

solveBts Slic as %oluene a Eloro oxm ror’note re? ase ()% I%F Cgrgtext%sr ﬁfse lélﬁ).%l\él\g(]:est a(r)e

I C ahn or CarC nogeni
knowigty lcekorqwrﬁaé/szr cuQinpeemel (Wm@nltz 3 @le M@@Q@& 10th ﬁ@?f)n) 300jagshi3e4
(1983;}3 t&HORRESats, Sk By s, o%%me@ﬁcrﬁlﬁﬁdehz&lﬁr@ %6Ihesd ﬂ?J)tMnsd ANBIubl n-ionic

ol at ed n-ioni.c
deerh R G AT FERAPB TS R PR G BT Bl g micles
that qaifi tequire adritpoil atoessing t¢ yield d¢tagegielne proteaire |Ghantropi¢ dpauts, suwhas urea and
guanidfnd Hﬂ/d?&hl@[qgl Jaﬁ Mﬁa&h@&%%&&&h&bmﬂe@dn@d ﬂ?@o%gf% 'Pgleager £ their

rotein.
cTeorasts B dFﬂ? BRG0P R G P s i provids
for a gadatiegngenide theaamf pretqmlreﬂada & Omitgidepheobitsreitvelg Bigh @ithnd because of
the sﬁl@&fuént ne%(ﬁ Io%ﬁxjif’y Ml@ 28 o@ﬁ%rep(%rogl%%gﬁﬂtreagéﬂt tﬂ‘?ddﬁfnp Meﬁtmg agents,

hase e culture. The use_of
°ﬂe“|d’|“‘6‘\7‘i’ ﬁ%@we theptegfivengps f ?% PSrmepbilEingre i%é%& ffghn&“espﬂ*%taé [yppzyme or
toluehedxeasen, sufsr frdnhthd dddaseg WS onapecific seldag] ofihdstpedtsinshi gh
C o%}thefe‘lg ? %Jrgt%m Qetlea%e aﬂg ha%ﬁ Qi§a%9&ﬁ%@és IQ)?SQmIQIQ ogﬁbrtll: gl%cl{ Dx%vhmh

protein O er est romthe enzyne reagent
cells arealrSt)qnéw in fe:lﬁé:} BEPIFYY meri §e°°VGE§’fl’taéﬁ115“B%e%‘8med’laé‘ﬁ’H’éﬁ]€é‘ ofrprlarity
buffefré@Eds h¥RRAS $rocdssilshRey wihaEspRalb iothbrzek g tidnalt@msiees (Moir et al.,

Sepa‘r:agtg m}ocg%gugssm ]%%ﬁe&noi}og}z 23 ¥Jm67cbr4f(?99(8§]9 &l e%)ﬁ}e%%%hﬁag o@large

spe C IC re
liquihpolymess ot 1957 iompsiratuges. @h@vdewétem@d mﬁraﬁ% foelage-pigle prpewssing.

al meﬂaﬂaﬁv ﬂbﬁ@dﬁ@@&ﬁ@%ﬁnﬁa&@lﬁla@f&ﬁﬁﬂ Sthowps Faltikdly 15WOBIs often result
ar e.suspended

in m‘f’fgpé? %( les orr 8%d(1)t1\?ne§ gracessmﬁ deqslr n:geléta ufél ﬁ?qatif)n,pﬁgggasta goezmgxstax added non-
triviah gmeshsingir¢ayirenigutfcprapared ith ather extragiéhdialtdrestieds. pr ocessi ng
st Q‘Qﬁll}y\&eﬁé?:ntﬁ %&ﬁ%§élyc§1@ b Rén Q%4 Hﬁﬁig'f&ﬁe@tl&ﬁtﬁ PR b 8Stein release

o B e A TG0 OP PGP RLB 6 e Bt O PP

releagefof beg¢rajént@éellhlprgpuitains \nex baeverepositd, thpwprr@nipequrtuiied couplnigof
fermgn%gr?z{nﬁ réléQ& sgﬁégﬂg gld%ﬁ@éqtl&@&gér%ﬁm t)pcﬁe ﬂr@c&g & Lﬁé}@slt fom a potentially
processi ng. Freeze-thaw treatnment al so rel eases
compleyextzeeliujapbrath. pr ot ei ns, al t hough rel atively | ow yiel ds
of toaee the®lpéptidd dT intakdst i ﬁle&ed:ﬁmﬂh 6 hadt cef,diifichtton atereof from other cell
com]g)rne%?s%sr% o8, LS di (fge%s% extmjagwr?%]g}o%éhgp sucl %l cLll 1 @ss L& only expose the

eezing I's an a processin
protginde petensiptslpgradaiénmba hastrelhpptsases b plserake &elﬁtw@ﬁf e protein from other

elem'éﬂtJ i ?Jshliﬁ%%usp&isﬁﬁlnbﬂé difficlm %fﬁx&mpl@ 66 BregScel ye(ghtﬁay cHanve

ion to Qtel

molcpRe s 5 Kb b B PR SRS BARE e DaPR e g o
anioméxchangsj cbtomethgrarhp (Passerdild, ZIBTECH; 8: 3893 A3V); Cr@8Biptechyfipdvevol. 3--
Bloppﬁésglhgakehn{ &b @@@16(1@%)) FkdVor {)I@(l:l 1{aﬁ]$nrvﬂ@1%t)llyéé 1G5, sUhQ SbBRind @ute

been Teported, this appr oac% requi res direct coupling

of fermentation and rel ease strategi es and subsequent

separation of the protein of interest froma

potentially conplex extracellular broth. Once the

pol ypeptide of interest is released fromthe host

cell, pur| f| cat| on thereof from ot her ceI I 35
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(Kelley et al., Bioseparation, 1: 333-349 (1991);

Scopes, Protein Purification Principles and Practice,
wQpa4/022393 i on, Cantor eds., pp. 21-71 (1987)),PCT/US2004/000499

streptomycin sulfate (Wang et al., eds, Fernentation

and Enzynme Technol ogy: 253-256 (1979)),

(Kell%pét Xle bMépQrQﬁog‘, 1n ) 3@2& 1b9 1§ I@@J)}J&:@ yro@in P%l‘lﬁoauﬁl%amles and Practice, 2nd

assent e Supra; ng Bi osepar ation, 6;
editiop:Capigr 1di9@6%1”11&%8)348%63&’%%%‘1@% BViste ety e Erpeesiap pydanme
Techhdlbg@ rzels-esa'(lsng}) Ipf)]yétﬂﬂdnmﬁne_ (PEpRelldy ebalpiipidt Saghield supmi @mmng et
al., Bgo(ge a %1?9}{%@623 n%ls‘ak,% estﬁ ofl e e% i%?ne' gu)l @4 1

s . Ml s, 1S BHASE: Sxlt b Erpmegpi Miorcbia
Tec dﬁé&ﬁl@* 1*0'7-@1ﬂ@@%ﬂ%d/&ﬁéﬁﬁe&fﬁwo—ﬁid&"kxmn@%ﬁiQﬁlhl}ééﬂﬂ@ﬁ)lymer systems
suchg ljy {r:y tlxyl%? %‘IOCH @?@/&Q a?t grrPEEEg)/étrgarg né! 6 c(g:llt]< gzl | e%tran!itf%g_et al., Process
MM&Z%W}MIP?D) Al ter natively, t he protein of

i NIARL BRI TR Reeidr %ﬁérégi hHE greﬁiyi@béd g\{/agrﬁ’om non-proteinaceous polyanionic
non- tgr ot el naceous ﬂ%ﬁnl onl.c 10 cont ?fm nant s. th[1 (%h
fﬁé

contapRgn t&fﬂugfi BrPdgFow aﬁﬂt Sg%haf SR hY "R PRI o
Nfica®s: d by psteehmiProgdssing: Br-98 (@991); Englard
etal. IFMEtthL QM& §Q€§1h1991 8d| rlﬂ:utgﬁl@fl eds..URs- 960 (B@W §rtdyo?§ lymer such as PEG
rOCESSI n - Englard et al I n

or deﬂfﬁfylﬁ%te&ygng\févl ﬁ@mi%eelvrﬁe%m Wk Wheggdhe: sz%‘sofg%%t 119@5{5‘)’3”
chargatl G/ vall tefd ®1n§l Rehy SdgaRrel@shafdbGnolanlecigxseit dareby) nblabgpuliifarign of the
pmte%fwﬁllanylmg ey Wheel wight, supra). Were the protein
I'S Eqsnlvely charged, it will tend to

bi r’{dplfaay:amarq#erg VP Yidizgr theaipgy g&““ﬁ‘i&?l“%‘bﬁﬂpé desffibsd ghgye, to separate the
offeﬂata@ p&;&mnm tﬁ]@r&uﬁ bffmte‘ra& IUﬁfbrtﬁlfaterh&ch dfBherifitia kdparation methods
suffers ﬁorn seve{fﬁ%s%wrg%?%, esgfma lquﬁ) Iu%,% g%/t}leorﬁeglﬁﬁ%g hﬁ%&rm@c%ﬁtgcal deagents For
exanmbdb@large wlastépmfatnepr?tneacew w%@m‘g%@wm fotrd i fagiprial fentes tend

to re@i:@ﬁl@ﬂ)ﬂiu%f caﬂa@xb@ro@ Stion-ekbfiQE tHi R Playhy r&%ﬁhn @cfdltfoﬂe@eneratlon

t suf
protolg{)]lgg!aageﬁ feg eéed megg é‘&ﬁe Foﬁenam ﬁmcfi 03 the ﬁ)ole'zh e011?Ttao I’t1hl,? f {JSPears
supr@)f FiggH thedeyeignip s,t@hgﬂlt @a@@m that f§vgr proteix hlﬂi}lll%are in¢fectivy Pfgléruptmg

polyegﬁbﬁrﬁdtetui B8ra@iond 1A reQﬂtQﬁ £hike %9&-1@109 Cdcb’@@ 'PQ)‘ElepPunﬁcatlon Principles and
m na cterla tend

P P B o) A AR e sy R sl e oy consems
over pioteasraidogrrlapityminatignsngoredver, wldnted metein pregeiatiqngti @pur using this

reagéﬁ[ @E@Qsoi’r%tmi@ﬁnﬁfaﬁﬁrlbnﬁ&r@ %(ﬁ‘jach&efnfd %&iﬁénvéang)y é‘dst @1 71 (1987)).
tenacCi ous bi ndi ng of E %/?éplons 1?ﬁthe reﬁl id
( Sﬂ)étgf %rocessgatgﬁf ]aaarmagquﬁcé Hrg} tPrawq S tects &85t huse ue to
geneDapglichangisisovertimt usé evaibiofiesat ﬁbd’essbez’@ditsr(gcaaﬂreat 77/ Mﬂﬁlg_ﬁ_@@_
BlotQLnog) g? EIM%EIIU %&Lr%’ e%” 1833 @9;‘2? 'Pﬁ S{arEHa{%Eé}& Eu'e ek c@xﬂgnmated with

In a separ copes Protein
varyipg e 8 %’fthytvmwmp@%er anfgrpeciof %qu e&snt (Bgenesi Pl pieppr)- PEL also
tend$3a B ﬁ*reﬁ*!iﬁbly to lﬁmanﬂx%ﬂon(aﬂ: 29y Jesind hofeByrtiniinpShtlirfefféctiveness and the
numgel; q; {er?t no‘?na?) S ls'I ggﬂa@l}é/cf)ocrgs%c %gt @%I cga%ﬁg%g{ Irp%egérﬁ aaﬁl?eous two-
VIiT a gr nII) a% , unwant
phasmx@requpmtsmn@ aredificubs tagrdict gl ﬂ@entrwrnse aneEpigeth @pp{og“élégfé’stemmmg
condeoﬁ%ttﬁdt RoRRUkd ;frét&ﬂi&ﬂ 19 8esPhlo Wi aftr&%ia® Bghedit gitkd (€€lley 20, supra).

@g@}uﬁ ggb €Cj el?y%eelgﬁa(t? tg%;rrgtsll; 8’[J l.él rﬁsst oiL[en tres!ﬁ? g the entraﬁment of the
non-gt‘aﬂei&la:b@s Eatagdraalp alltlhqprqqmitatq,l sedirigifhe iepﬁraglemmfébﬁve (SCOPGS supra,
wheBRRERENS! on over the use of antibiotics as process

re%gient S ?Scawen et al., Handboak of Enzy n%

RO RS SrerbigIPEL B TeooYFS BRFLisgon Il thogfollowing:

(1988 pjt. N<PEJG6£p$66 naﬂ@;tss aQiBesa foe oaditigy rniigxdieginisialetd wirkhly folded
and ;gs%gl\élaé {gg% c%ﬁg 1 aasé gfto r&%%léegofxgrwing Qé@lmgl%res Upra .rto E)@C at a time in
also tends to bind irreversibly to many chromatography
resins, thereby limting their effectiveness and the
nunber of potential chronmatography resins avail able
for use post-PElI clarification. In general, aqueous
tvvo phase extract| ons systerrs are dlffl cult to
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WO 2004/ 092393 PCT/ US2004/ 000499 the process sel ected

to facilitate the subsequent isolation of sol uble,
w@eoroneea3hy f ol ded and assenbl ed anti body, PCT/US2004/000499

substantially free of other antibody-related material.

U S. Pat. No. 5,760,189 discloses a nethod for
the progdsemBiterjo &cilihicalifeactBaduent Isolkn birsiuble cme@ﬂﬁﬂolaecf dn@ Besdmbled
oS8 bl 4L BRI Bl GHEGET N0 PY O T naceous

feria %/ di ng chelator to the 5
solUiﬁ P#No. éﬁ@ 189 digglqsesraanetbadior %@aswegmqrwlth@@wem from E.
coli, mamlm@gﬁw@m&@e&o@iﬂda@busfn{a@mtdnea st byodadiby chaiddi th the
at 0

iy ) e 8 OB OB b Pt P
divalgiy eﬁtlan/a1¢0ﬂl¢1§@1utron scthesoluorftp fon b Brt selobie BicHipmigniaining A prtein and 2

first ﬁ@mb@ @ﬂaﬁ@fﬂ &o%tamgﬁtuh%@h l:éﬁtamyﬂaﬁs t(gﬂtﬁﬁﬁft‘ﬂé E&p%ﬁl@ n&rQo ﬁl@ﬁidmon
ups ntial

oler tha
or s gt PR S -1 G B HG SRy BrE CE 4EiB P voe. o
exaniplechageieion, thawgane@xautpdléym, plagrre iconbinaemganese, and
C alIfS'PHtrmo @l7@4{]ﬁ3 9fscl5£s Iﬁgﬂ;@é faﬂhé &Hﬁca&& olfJﬁct‘fg [a\lgdlutlol% comprising

4 &% di scl oses nethods for the puri |cat|on

e sl BP0 PRUF 015108 G <5 kpe ﬁ%?lwg-excthw@e gpiggsigte the anion-
exchaup@resin with 4 saltieatihg DdonduBitite thad i4lgss ﬂﬁﬁ:ieﬁlﬁredl % elu@ fadfor IX from the
resmaeﬁUnﬂch@&g%Q&gng:é ?e%l!n Rith E@@@l&ﬁ& t(; 1131%1 t%ﬂlate tay&?ﬁ%@e eluate to a

in wth ut1 on conducti vi
hepayines Senprgiie(egpries TPl ‘&%MH%”‘? B @Wﬂq@(herhemnph@parmém fesin with
a sec@lduttubml @ fhiie: sBRhOEInBX GIPBAY the ER6AdRIUME toltn ﬁy(frdml’yﬁfaute Lebiﬁmhd then

eluti Qhe h &ggygp Jﬁ re%m w1tk1 Y %nrd ’elue?np&)) éémn %1111dre] uate c %t G e é)unqﬁed factor IX.

. Tvely c
na |P%) Ne- éé?%ﬁw é’rs‘ﬂ?sleﬁ’@m’tth‘i’é fqii eepwpm a@PIYIPPEiIfErCPInPﬂSmR exposing a
comﬂoﬁﬁdn&oM@rIsiﬁg 4 PolybestRIe @GeBn ﬁﬁ\:‘bmtigo fo@ihﬁalﬂes Stﬁ‘éi%ﬁgepﬁhé»l @hBoin the

reagen¥J E n%rﬁ)gﬁzetd og u?o%ﬁ O atg% grlldﬁl?t easts O p a%o Osgtoxélr(ﬁ%ﬁ éler l%ggllgg charge

that ig mpp%fe toltheehargetad thf‘3 magnnanﬂh pmoeﬂm@p @s o oozt lndchal rédgent from the
comfdblfidnf 1 €d factor I X. US Pat. No. 6,322,997 discloses a

B e b R e
antibpdyapgafivetionapartiuhd Shepatsnt provirks d pfobeesipr futifying eh npibgly ifrche 2
conta‘ﬁﬁﬁﬁt@ﬂﬁpco‘iﬂﬂﬁsess {oﬁﬁ%?hmgxtlé% céngg?{%:tﬂg:’?ﬂttﬁ)gdr}gﬂd fhe 4N ah%afé}i&% fydrophobic
mfefﬂﬁ%%lr"?“ﬂ@af ?"é‘%ém‘ %e’mﬁfb@ PRiibady g ﬂi&eeto’gwn iR buyfisy iggingg pH of
about 2xe4.§. ddgaini thd mixtuledoad@inp@shetcblomy is Stabas the Gnm‘e@l’fmvﬁe elution buffer.

L CRhatd Sasenk pionﬁépatnt;ﬁmd I%ﬁfag;g@n% b Plypeptie Etorisilexposing a

984 di Scl oses
compeﬂ?%ﬁ%%ﬁan&bm}ypemﬂwoe)reaew thatRinds tbeavo%ﬁﬁﬁ the R?h’??f’&# Whegpin the
reagefpids inin@billized on & kudid piake add tm PAskifteBe @mﬁd’sﬁﬁﬁﬁ)ﬁouﬁlﬁef ﬁlter bearing a charge
. [ nt ani_nant
that 19 sﬁtg %g‘% FJP% 3@& pegge\ént 1§ gr en%g%tﬁo aslo I?]SI tlg] Srgen}ovee leaé:netd r%%%n from the
COmPéiWéPnt he contam nant on a hydrophobic 25 interaction

chiug et 10g 6 wfwo SV priddls B MiikyReg ah REibEN LY RAMK, Wh&Bh a mixture

tr ecol a.buf.fer. hayi H qf abouyt .
conagf o SutBRy ot bsPigils s G S Rl oo, e
antibpdy I@ﬂutedlﬁ@mtthetcmemg artee fipetion shat does net hindi taaretdy U fhe pxtractig®step, frozen
cell pa&rts arel}@-suslfénéca o ré(glgteﬂﬁé?é{ﬁrg £30 ﬁnl\/f'ﬁt@gﬁlfef 91[1 6 b%grﬁéﬁﬁﬁé FEMEDTA

NN T RN -
cells arp disroplédftiyegq patshges patuylipeibitid Saulinhen@brizet 65006y L Tie
homdggIHQ kiy a Jﬂ;&&ck 9 "/a(vﬁﬁ Iwktﬁi?q%fgﬁﬁgne QP]!ZIF@H dﬁtﬁéds&n&%n %xglgl Vﬁlu{ne of 2-

onmposition t earln
8°C. Plglﬁﬁf’p‘b"é‘é iThe dliuéfdﬂmogew&ﬂ@féewn%@d rTélagélh@dnﬁﬁgrtm@s found in the
superf4dipOSi tion, so as to renove | eached reagent fromthe
conposition. US Pat. No. 5,641,870 provides a process
for purifying an antibody i4 provided, wherein a
m xture containing the antibody and contam nant is
subjected to LPHI C optionally at |ow salt
concentration. The antibody is eluted fromthe colum
|n t he fractlon that does not blnd thereto In the

. . o ~ - - o,
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4 WD 2004/ 092393 PCT/ US2004/ 000499 Historically,

i mmunogl obulin G (1gG has been purified from human
w@esouivamsl pl asma (Putnam ed., The Pl asnma Pr oP@I/01S2004/000499

vol. 1 (Academ c Press, 1975)). The purification

process has often contained one or nore precipitation

s tHpsical [ iemmmglobwinIthiiad) yashse gurfied Gpp htmenisgnm sclpéspa {Rymam,

ed., THe I%Elgr\{a;“ér&ég Jfog Cf‘ é%éadéntl@PrgQ hl@75%f rTﬁ%%lﬁlﬁ%Bﬂ O%}?begs @%rb@terﬁ:tontamed one

or morg P%@Pltamné@sp ThaTPHFPoak Hseg a@%‘mﬁm%se@ms &8 FFC?V@W%%H the Cohn
ﬁacﬁoﬁdﬁb@@%ﬁ:ﬁéﬁ@ﬁ 1.206kbr. @haﬁ Boc./xd\vash CIOSD)). HoBewes hterpeaipitation techniques
have bgeél ‘fpo e%qug ra]%%r% latf 9é%%esm Bmc%.enn(:d?@ﬁéw N9&L B\{&é’c mﬂ)g)gw v. 47

Sternpberg and Hersnber ger

(SprinBir Yetvig Perlia He@lbﬁgm y%2); A@mbprg g Hershberge, Mﬂ%&i‘%é—

195-20% ( @?@ ryg glom&l@ wakk mﬁﬁwg j ole} ﬁb@@aﬁlﬁ%@ b a&m&umsmﬂgxyamdme
am n acr.) d

lactateﬁg? A

X te
anl?éfl‘%é?ﬁe ﬁg FETHe a'fq%t%?ngt e %lngn é\’fuﬂ? B y Hor
RIVANAE™) aivighly EFFHEIDIchibMc dye, is RiphRNOY Hvpisi aad $rietping, yic Medeficand., 155:
65 ( lﬁ@t 'l“&rﬂ)lﬁ)wg% geca&eé)_r(fd@&@ b Lhshedl mt:aﬁb&'sh(ﬁﬁ!@ 5 R 2818 of 6-HRmino-

L s B SR b by DA
Nlew@a\mbthlb,m 8@fs7 61,990)dtﬂ®mhmod Bi2aret, Bxpeyientia, 26} mé(lp@ot)tfamémthxmal
mate I‘ I f %16%1%(‘% t AT Cﬁg IE)SE gfeﬁla&ﬁm(a MztlatL: ﬁ)rrecob@taﬂﬁ)@iles 1n§i4)ther proteins

uch and N _ew ar owsKi
from qifpr s(omﬁéysbewéenogf% SSHEFRERYY e @%@éﬁn@ 3 (1950 %{s 4580
publishei26 Ry 19BZ; Grindk 6d Dothik@la, Bistech&biusHEr, 76468470 (mms R 250388

publlsged(%\% 5@%9'15’133 ﬁﬁghs%gm%&%gi 1@?7r 'R@ﬁ&zé}L & oft, Ank1SGONES., 149; 197-

dl es’ rot el er sources has

201 (]Q@{Lufsécrgg} M@pyulgégﬂg@h@,,ﬂﬁol{] 1(@%71%{1982) de ﬁﬁzta]fné%ﬂﬂ{?l Mncroblol-Zh .
4_4_69@(19@@ 73 (1999); SU 944580 15 published 28 July 1982;

| ni kova h- Fo
BB gD ety TR Ul e s Gl v
remowbbhdm@dalm Aeityand ceglgg'ﬂebnpqd[t fvetortang to r%ﬂogmzep{ﬁalped to separate the
desne@bl‘a@tl&teﬁﬁm coﬁlﬂ&entg-ﬁZsemthcbmﬁﬂog&ﬁ'}ledmhiﬁlﬂﬂ whicl thpeeiﬁt:dllfvi Witbacts. Where
gﬁ ¥ t1 1 ll}fx 1t71 tﬁ% g %to ne at1v§l char: ed olec%{e present,
the PR LGN Fpphely FFERg gD epd B o Rp et AT step of
therehywbvmunﬁ@umfﬁpememde'gra@h@mmﬁbeﬁso'ew@éﬁuﬁnﬁd tsonﬁé%lto"al of

contalgﬁlgtﬁxg scﬁ@lﬁl(ﬁ?(ﬁéﬂ@igon’l\&rﬁcﬁ muggowﬂ @)ﬁi@&é QQ BQbi IQ)rd'(‘IEJn&E Id@ding this step would
cells an

e r

simp S PR S, SEbHarE P i PR e or

industrinlemlapripaios néssltiy ie derepsed chrangyrdiapliyeplegn mpqi.mrpwcwn times.
which it specifically interacts. Were the protein of

interest is positively charged, it will tend to bind
to any negatively chﬁﬁ%@ﬂuﬁgpé@@ggg present, thereby
makKiehgeqidi infdhaag pudificatibn it elapwedt ei N by traditi onal

rre%g(eg gcséll}y & he ngch lﬂ'%%viéntlo{ggr%&els Hl@!!hodr t@%@}.ﬂg Qtiesued heterologous

amnéln el n romcruemcr0|a
polypentide e @wroblalgferme@noe Brmh{ or hrsostgaln Bt vdch s frefyesdppdsolibilizgd
comp¥inl 28diDo fib Bidthi of MonSidiee arieiRttive ihuReds @ gihajoh yf 650t diqasino-2-

ethox?%ﬁgmeq%ga. egfif‘tﬁaﬁgnc%me lacmgé % ﬁrec%g}’tlat%jhot{%elﬁﬁrglgﬂeﬂdd& chQlEtM@sQJJhgrem the

SCa

majoriip off teeapg ok ptidererandits ¢ wiig byl senetatingribegiesited meqj\%%)@% thp bath or
homokdn3®S. Summary of the Invention The invention

i'nyvol vi n rification s as cal |
B e Rty
compfitiiig efyiiridige tiotate sidragdlyprptidrhettogews to tpeklispept i de from
m ﬁﬁ g@% e Q{Cﬁ@%@{e 399?1@! %&ngéenm%g@éa@tr@suﬂtsnn Wb & ic kdmoval

IS uced and I zed nprising adding to the
ofhog ﬁ@ﬂhmﬁi\m%ﬁ @@F?&‘ﬁ e‘nélﬁs RerEhy %Of’é)hﬂfﬁ??? PIS‘Fm%\W‘ch’F eTvafdina
precififate @ogShedl wa@iihe Q1 Zebris O RY Plyprilid 1B rdoaveted inghe( citifiaicnpettiatag. The
| actate) to precipitate host cell inpurities under
conditions wherein the majérity of the pol ypeptide
remai ns sol ubl e, and separating the desired
pol ypeptide fromthe broth or 35 honbgenate. In
anot her aspect, the invention provides a mcrobia
ceIIs fernentatlon broth or hoanenate conpri sing

.. o
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5 WO 2004/ 092393 PCT/ US2004/ 000499 inproved purity of
the clarified extract when using ethacridine |actate

WO e®ul92393 n reduction in the volunme of chronarPOOUSINS/E00499
media or resin required for the colums, thereby
reduci ng the scal e needed for subsequent

impropeﬁ {uf1t£/ GAtd 20 edl hetrl WHn ﬁs%%lé h‘éc%dhx@ 1a6tht PR ni rQctRh iSRS Blume of
Ol’mt r ap Ic ste

chromgiprgPhaRls R oI ?O&ﬂms ﬁ%@bﬁbﬁe&é@% 6B e g suscasent
purifida@snu ifaBo te&hltam&tnﬁiﬁhtﬁn bvedls thoadatognphicaan(sh ehvh@matvesbra@tssiag time

and co:fte lfn ad%moxP IO essr ﬂe%[n rgggﬁ‘s% %bhe%d&%cktaﬂfca%@é%@tg@at Eh&ﬂﬂd?l—l.

ic rep resen ation o e consStruction o
t he antlcu 8 F(ab’ )2( | euci ne zi pper) plasmds pS1130

(single pr onot er) mdn&&@a@ofaﬁ)rg wal - pronot er).

Fi cts th t L

(BT GhAe SHPE Rt R B b arbtn B RS R o goven
plasmids S 1d 8isingle womdia) and prd1E1E? (dpﬁ)l@!l!’stﬂ?TB Fi gures 3A and

3 BF D Eibicks BE iRHeDRIRE a6ld SERMENERSnA S AGNAd BA/IBIDNA; SEQ ID
Ination as Anti - %[? ]7% 7T3. Protei n) encoded by t he
NO: 1%%6“@]‘%%’?“8?‘1’“6??5?“% &7 thin the construct

pXEQik& 37:53d {ESEgict th a@E:a@id saqubnee {desighetsd ipvernlahtionsas STHHCDES-
7T3. szﬂé i) 69-0)?] hlg %ttraﬁéihﬂbr& olth Pitnin3y o@é&qctﬁd:]bl 8“7T§\(§EQ‘I§@IC5|882 and

e s ag HiBE T e Al o B e B

3 deglél@fCé £ %W K
respetiivelf 1S-EARIAA ST seofetidnRigna Bgiendds 818 usiefiagt or | gd@ pl asm ds
p al;;]r 8%% Q 15(18 Qxﬁin@ hﬂﬁé AL q{ggge %Qéc)r Ig(ﬁ Q)gasﬂ?lé;r I%Tg 1-56 @hoA/phoA promoters)

aclT-pronmoters). F gure 5 depicts the inserted
and pﬁEFcT“@lFb (koA pquer®e (desi gnated as

AnFﬂgurIEdeZ{E%lﬁle R VY] mSEQ abiDseqNeel(flesphated as Anti-TF-7T3FL.DNA; SEQ ID
NO: 4%2{%% ot d%‘{g gmmgtrrq:%r% L Genstuct pxTF-7T3FL. Figures

no aC|d sequences (designated
i nFigwntfiArad 151%) @ppagthmmw sggenyep $¢epigRied e P YRR Sl Ty
7T3FL li*%t&ﬁﬁ@ncbdea Bp théblo @Bl atidhal unfs thIﬁd’thd’boﬁé&ﬁct SEUFSTIBEIC {SEQ ID NOS:5

S 6
e T e e G B SHES np T e Aaip i o)
respeottvalwnN(tdﬁmgal SEBpecretignestopal aequeredsyie ulxderl@rscln nal STI|I
Se‘ﬁf@éh‘a 18 Al miGEAUERE 8StRbRIind ek | ned. Fi gure 7

|ctsth chem cal| st of ethacri.di.n ctate,
Pl B E B e SRRSO A B SE o s £ b B e
supexﬁ‘ﬂﬂﬂ&ﬁ&l pecipitation sithettaeiling bhtaanBiepsrigitaipn vasperérmaigt different pH
value? 4p ﬁlﬁ@ﬁéd%[‘éa&gh 13t ffe lﬂﬁ@iﬁ&@a‘te‘& Qith X We 1 cBLAA GlpkAhtAR of the

act at YECI itati nvvas
e Bt ont o B SR AT L B8 Bl P
8B, and8ll, eapeeihely). the BomoYenateewdrddiiued dufdld Wigch OsAYpeshaprdimridctatgfsolution,
ie. e):é(?]%bc'o glﬁlggo%to!fy %a& ofi élaé?é?éﬁﬁ%ﬂ @:Ip@nmént Sl satﬁﬂés'we%ﬁme

and ful'l -l engt
commepqargré efcgﬂoadman toélﬁacgels enc'e ettsm(/gply;)ban Tﬂj@‘%ﬂtﬁf@&@ﬁﬁ{h tg the

exuawﬁfmdo%traﬁveéylﬁ 6ﬂteﬁhe&\/l TH afovd. iBicee plovaet badi.ne | act at e
Solut O& -9C s recﬁuc% Sﬂé%%ooggss@ gluQ £ Qed%e@anal s1s of
et ﬁ i ne I'n each ex]%r A]J

supexytands aﬁmmﬁmﬁ@gn W@ﬁﬁ@ﬁ‘}’me dagtatgef: P@Clpé%\‘ﬁ? il Péﬁ%oneﬂ W‘Féhfferent

etha(ﬁ@x!ne laﬁﬁg&ﬁcen&dﬂgnﬁ dtranghd ea@I% latd) hbaite mdisfi@ubith ab X are the clarified
extr ac L

s TR M P AP URR P Lot eGP UTTE0" BArh (Bl duPingth o
TF (Mg %93]’133&\9@ rqgoEativel [jfdledH m@ﬂ(@lg F(ab’),, anti-TF F(a )2, and full-length

ant1-’ﬁ9\9£5%553’? £ a.m ¢\ re%ealvgl? dTIQ:%l)nd@(ﬁl@it}Vﬁ ke sﬁfples %hm @t apks. All
after preC|p|tat|0n W .t h ethacri

samp,%ﬁa Fiete FPLEE SOFRRES bﬁfé’?efl‘lﬁli‘ﬁ%‘b“ e e dﬁ?nf% gafensty oF B tands shouta e
comRidbR e thekixet (A dhat®s eaves tob@intd Mhs araws indiditcrbduct baitd.
each |l ane. The lanes indicated with an X are the
clarified 35 supernatant of the respective E. coli
honogenate, i.e., anti-CD18F ab')2, anti-TF F(ab')2,
and full-length anti- TF (Figs. 9A 9B, and 9C,
respectively). The pH of the anti-CD 18 F(ab') 2,
anti-TF F(ab')2, and full-length anti-TF was 8.5,
7. 5 and 6. O, respectlvely The conduct|V|ty |n the
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6 WO 2004/ 092393 PCT/ US2004/ 000499 Fi gures 10A and

10B show a non-reduced SDS- PAGE Coonmssi e- bl ue- st ai ned
w@edo4amabysis of two supernatants after dil ut PORUSZ0041000499

water or wth ethacridine |actate, respectively. The

precipitation was perfornmed at different conductivity

I e\peglu%s 10B: an§ H shWPIREELBLE sSBEPhAE @u;}gas@eme-s@;%e& &1 analysis of two

%t? % d\ﬁ/as used for _this._ st ud& The mogenat, eta\zvas
supergtpify adef og Mg Wetenor with fepridingdas te(rﬁ“fpﬁct“’ B Ae pecijtagengis
perfogtddacdiffgi¢nn eonthattiqieeld & od/ilbinogenatd coetammgaxfurcrmls F(ab’); was used for
this sﬁfdly'lafh%ms’rh&@ E%E &Hu?ed;i%d?@ dit kn%r @fg 9>A§<§° ‘Ve%ﬁthdme lactate

exper| nment
Soluten,s e ar@laéfrﬂraérdnteﬁaéta%?rae&rw Pf %ﬁ Né@h emgm%va Gé&ﬂ 198, apfybe pH was
adjused g0, 3E‘Sl‘ol anerdiefcf’rﬂﬁ(ﬁrﬂf&y Fa016@nddadtd 08 Smles £-difdffk coivbdi@sons of 0-

400 %ﬁgﬁ TaX ted fnrt]hetﬁ%urssp] ﬂllégr%osv)sm Thtg J?‘xﬁr u%l ndi cate product

gure oWs ao%rap ility of
et W&éﬁeula Fhws b resthaf eoluiility of ethasadinerieptaderdl ingragsinh badiupogidloride

conc&RRAERN1ThatdnPRS werd REuLSEIBI t&ﬁe I}{éﬁ{s 8t rbcﬁﬂtéﬁ?&a&lﬁe beddre hbéBEntration of
e ore the

ours.at .room nper at 0O
solublietf%ggrdaasllaétagtvﬁ% €] Ibune%ielll#;e ogrf e%s swgl%ohaeetﬁ ?ﬁ;‘ﬁe ‘F] aanéﬁehqacta?e solution
and thypdpreddeyshel/fibelutiore Thielid 1uRds the hete pthatiidies lhatate sghution at pH 6.0, the
brokélcﬂnUIs lgfan. z@mla&rme [N %i’uﬁ%@%%Hté e &0ffnS Bl tbblol 69 bthadiihe lactate

lidline is the 0,6% ethacridine |actate. sol ution at
sotuRats . s SRR 19 P PGPS0 SO S
| adigatee 1301 20tshona wh-rqiited SDI-RAGE Cddneshid-tilurastaingd geh@alPsiGfihree
supel%gtgrﬁscarﬁjet%r&gntllt@ﬁ @vﬁﬁ &hacrﬁﬁﬂe li'atcfa{gn TﬁetpreQ 1t§ron @Ekq)extfcgﬁe@eﬁ ag\%{&d

[Tne with dots is 1.2% ethacridine | actate

temperafugt- | T lages iliqated W’rﬂ} "g‘acraéesﬂlﬂ"é‘ﬁ 1gbYEPeIBf o4 the Rertag el
hom&RGBtePAGENtCOD TRABED’ ﬁ), i tiEE (Balt).)) @l i len@inakiyiFi(Big0 24, 1B end 12C,
r B : o,

resp%évegrypﬁn ﬂ%o%@&aﬁe \xg &1&1{6:% ? Eogc?]ﬂoQ'ﬁéﬁ%ﬂé&%ﬁ%@é&%ﬁdﬁ%ﬁ%ﬁ%{t}%{t Je}gG A).and

the pHerpedivtet o, ﬁ'ﬁ&d et E4abad: aptiTR (THeb N aad Bllflepgth anti-TF,
respee{naryl TheemscHaes dﬁatlﬁﬁfor @fubithe ark @Feed ih e fifuresC Whd arrows indicate
rodtg genate i.e., anti-CD18 (F(ab')2), anti-TF

ab')2), and full-length anti-TF (Figs. 12A 12B,

Prodf € TR (F

andigped3 shopwg g grarhtaf (pebiidity as afistiopnitige fea theee fibaronisprgmatents.
Supeﬂrafaﬁrb Horh ShtieCTH1is Matho gelaRAGAd i i ®. b AtHadidihe crdarae Qﬂatsfnfiﬂoh@ﬂ bjDsfohd

circles rq% an d ctr{‘:_lfs é%].}_k)zsn% O%%ﬁ%ﬁ%{l é)ge. i %wn as S(a% squares 91"5) and open

squaresrrzm) e etobrnetit fecoppred fxon @@ﬁe‘t@m@l? horfigenate dpa bew dibnted with
watem%ré doHRnifA8bn & WD AlsbRIiAERs @@ bi@pBiftridnBled (2 €CH.1 16 Wil &Ses the anti-

arro i ndj.ca d. Figure 13 shows a

CDlg en&? ‘Id]f‘tféfg’édoaﬁgg‘ﬁﬁifvf‘s% of time for three

di ff er ent super natants. Supernatants fromanti-CD18

honogenat e tr gaach Mkdrididd P BLRAG iftloiRedidct at € are

synbol i zed by soll circles (4C) or open circles
De ), and 0.2% PEl-treated sanple is shown as solid

S Uhé eprefsia) m&fwlanheﬁ_lta’iﬁn Bithar Bsofddte) refei tstigia omat, aektract,
prek aggr(?'%sﬁsrgg&eé oﬂgﬂlg %ﬁér&\%\%%g?@%&l?&% }Je§st,tﬂ.91 zglggl%kagyottég @L’fch as

I n dilute \ efore Concentrati o
bactegigih arg gultagsd prd cmswaﬁ@rue@nteamyla%ﬂﬁ ohas s ine vessl & uélézeé iqr example,
a shal flask 6t ta{nlent@rase&rabllsr Qhedth or h@&ﬁ@ﬁmnﬁ@epﬁa& er hadrybee More
prefelr_:%)igfct‘ile lgrf)tﬁ 8{‘1 hoo d get%ﬁe 15% %rlt_'ep\g?ogn‘ogenate né)re?erreg %eéem In some cases if the
solut@efmsn/r:mhmh son?limwe/xpnaeé)s proflarredrid arvebsithe|cels endre-mspanil Hom, but

othex@is@tlhs et alelipiatals ﬂl@h&nog&ﬁ{e 84 Bis HechY Bdothe RBShBr. e components of the
brothrﬁr {)Ig(l%%l&gﬁlg Ll «.%Iil %a)g%/ &{ﬁ?% o dﬁNAf l%[ﬁ%,ae!:cn igua tﬁe aqzlmon of the lactate

hereip teadsas seletes psumtmmf hdseell enotem, etchgivingbegerpuilification goween than not
usinEROG lng nutrients, no natter what cul turing vessel
is utilized, for exanple, a shake flask or fernentor.
Preferably, the broth or hormgenate is fromyeast or
prokaryotes. Mre 35 preferably, the broth or
honogenate is frombacteria. Honbgenate is preferred
herein. In some cases if the solution has very high
conductrvrty |t - may be preferred to harvest the ceIIs

o o Y
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7 WO 2004/ 092393 PCT/ US2004/ 000499 The expression
"under conditions wherein the majority of the
w@odoypeasvd de remai ns sol ubl e” refers to additiPCI/v8§2004/000499
ethacridine |lactate to the broth or honogenate in
amounts and at a tenperature and conductivity |evel

'I;he €X] repsri ev‘unrc]ier cto h%f‘einttl){e w}ﬁtﬂe @51%})‘@9 Mﬂ?&ﬁdbgerefers to

precrpit ron1 Broth or honogenat e.
additiqyo$ ﬁtbaca@ngﬁact%mfe ﬁle @ﬁd’if lpqn@g@atﬁ FEATISHTS 90 Pl IaparRmEg 3R onductivity

level B4 %/%%t thd@aj @) yIRPirkd polfpeide Mrﬁﬁﬂecﬁ[blfaﬁigl fiday, thelBpdtieor homogenate.

abl.y. nore than.about % o
L s
preferafioutre 8894boee, sl inpre prefsrably moesfiieap Albsiug 75 Pﬁa?"én P ReREBl more
than 280NV 8098 @g:n §11i11 ]l‘l(LI‘G ﬁ@feﬁblpﬁ:@l% kol 88R! Ad Etﬂl&ﬁbr@ﬂ&kﬁbly B8&¥shan about

even_sti | er abl b 09
55%, PR et BN D PR AT BT g SR gu oy Thi
degres dflsoltiility tsynehssredba@wp@bripy asay, pprsoprdxatne, ag@ayc aéf@éh
chronf‘%ﬁigr SghgrEﬁ @snEjA%’ anfE 505l tion of S09W AGE an ﬁ%@-ﬂ@foﬁﬂiﬁ@&mfuty

and a conbj nati on of SDS-
oGBTS5 o PP BB D01 Aoy 5 e ved and
mmmﬁh&ﬂ&h@bﬁﬂmﬁd assay depends on such factors as the
t YP& - ‘Q’Ict 3 é)%,%g os bR ﬁlqnc‘i’lﬁ? cub P Qrﬁi%dh&@acl%ﬁb NWeferred of these are

produce acteri a pur poses herein includ

cubaciib RS BPERES iHe SHAETREEENT WO B Ielgred FroERBSEsgyeecteria
One (R4HARE Eygé bfdactdra @l BaflidD @1 @hane. (Fxsiilés\webaatth gloagingie Jatrbhueteriaceae
inclu%%gcherz fa En erzabea{:tgr Erw%%ar, ggbsé‘ellg f%té!m SEEQQJIZILI Ve lecin@ rS}zzQella Other

cteriails ter o’bact erl aceae.
types Ef(%mbleésct@ﬂa inybyde /éqoiowtge Pesridpmatysy Biimhie.dinspsieapd Seagecys: b

coli i geférfb@ lhéfgﬁ ﬁ%t@m@E Ic67hoits inftide @l @ﬂaﬂisl'@@ (ATECWU B25Q,E. coli 294 (ATCC
a el a
314 1% gcg 3 6 ciﬁ»é %ﬁ%% C%aZJ; lrgg {1 a%?xam%l e 1ﬁ‘dstra%.09ra1iher éhan limiting,

es of erra inc
and W00 @blaft;tredr Mummieestorfenys the Fuwez@mnanedbﬁwterlwwla0|baempéwad Itis,

of colndd, REQEEHS seldet the %Qllo%nake%a@é'rﬁft&ﬁaﬁ e chﬂc@iaﬂon rstfdlibdbﬂ@ of thEreplicon
coli hosts inclu

in thed;8]|ls of ?ba&te{u}m-&r exg)fplzr L{%So?z natéa P Sa%lone apegés e! sulgig .?s()ed as the
host (AR GElI-Bdows BEYmidshesePRBEANPBRIZS arAE Va1 Ty SItnKéW%e pogd th apply the
reptholf;' a@:e rtblalg\g regar@iﬂgexm%(gf dufat B8l Bekceldut ant ¢ e | l's

e above-nent|oned bacteri
nﬁFHV%H“m¥FmC§M“§@EdFH oo L et ‘§F§B¥8” eus t he
mter@méab@ramaﬁlsuhﬂxehgﬂmms helkde popgénmt Bhus,dliesiodds r’mwfmmantS" and
"trang, r&te& géﬁ? ullci :g_ly th® I)mlliab}ﬁsuﬂj% L G butthebl defMRd ﬁl@llefrén Qi‘thoﬁt regard for the

or ‘exanp E. coli, Serrat| % {
iSRG 1%%@@@@0@%% BiEbregtmy iy 3 b ey g cotent
due t9VB@iBer e brl inddveprem mplag@i Mgars progFeng thatpBRIR2ampBREAHr .blological activity
as sc eney 177 e o%r {(I}rlgnls%rrgerd% Pa%eeigclﬁﬁd 5?&9@% &{?UBH geqw'ﬁ 3 1L1§ arftended, it

Haks YOW T egar |ng exanpl es of suitable
“ﬂﬂwa@wékmdhﬂﬁ@@ﬂ cells. As used herein, the expressions

“c @Js Iused her&@l Jpoﬂrp‘eﬁiﬁe ‘refer§ Eefn&lally 10 pepidhs Etm@kdteiﬂs ot iyedell gfue having
i

nt er cha al.l suGl desi gnat For ]
more tlﬁie P‘ﬁj)&%texmna oeaﬁvi ‘%% rogg%ﬁ é)o V\%erpades ,are 0se g)?%#&%gtﬁg k ?e[ﬂg% to the host
cell Being atilizéd suvieas adwiuhnsptotéimprpdugka by Fecofir W#ﬁertpe Leterslogeys Peléneptlde may be
prokﬁ'pcglc swuwoﬁé pfé%&abws éutwoaé 04 ﬂi‘éférﬁlﬂ)}ﬂlaxﬂn@\gaf §hdfnREt preligably
nber of transfers, é unqers%qgg that all

lmmﬁkBﬁgﬁyyﬂﬁﬁaﬁﬁFmﬂ@mbﬂ@€F§ F?wﬁﬁgﬂ??@gw’Ph DNA content,

du erhé ﬁ)lﬂ)eﬂ»tidbe patleeddnd sahddizatit tn fermantation boetisor biviesgpate, meaning that
it is IB %ﬁ bﬁ'&]ﬁ& h@ﬂé( g%nattJll d ? ek, Jhlé ggﬂ AAB1uHE er:'tlSH r@éﬂltlﬁéjfrom production,

as screene or I1n the ori |na
o i SN B s o PP P e QYGRS F il et sch a

chaoQ@)‘é (&, aﬁdaQH@aﬁﬂlﬁe) bfﬁeﬁfgéﬁ Chnchlak sodfhbh doﬂelcjll shﬁte(ﬂl@) witly @rrwithout a
ereln t (v uble.”
redualé%,%?ng FS'J%?II a 81/(1@2]1?“80 aoé ge éxﬁlgca'g}og?fnofl)‘ ch a? . oﬂﬁ]g(g%b)llﬁz%{e F(ﬁ ble,

source having nore than abaut ten am no aci ds.

"Het er ol ogous" pol ypeptides are those pol ypepti des
foreign to the host «cell being utilized, such as a
human protein produced by E. coli. Wile the
heterologous polypeptlde naybe prokaryotic or
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40 reduci ng agent (such as dithiothreitol or
bet a- mer capt oet hanol ) so as to be sol ubilized.
w0 Sekodddes " 8 WO 2004/ 092393 PCT/ US2004/ 000499PCT/US2004/000499
"solubilized," "solubilization," "dissolved," or
"di ssolution" in the sense used herein nmeans that the
solupmkeﬂpemdbﬂieanbxﬁ ‘I‘dli];sdlﬁ& smaiesrorha&@m thé Rhdd @fed hB@RmbdAs frltehe

ractl . eclp tion o
polyp%@técfe gs ? sugeor?ag%lt rra ?r aré gﬁp sgfu% gr? %E:&fnhﬁﬁlg?‘t ><lgft}:,rrﬂltétlon or
degrsyp flohléﬂlb(ﬁmhﬁpimmred é@emlea@/ thnwnrdprab@sseys afpogadpbas  of

B Rkl R Bf rﬁéﬁhﬂéﬁﬁﬁiolyg%ﬁdels Glelhaédﬁoléaﬁésesﬁéﬂ a§% 25 %% #ARowth hormone,

. ren hor ne, i ncl udin unman
o i R OEo% BV PR PR SN IGEmegS G Prapeiomid
hormpee} @areid nigpflaiog warpone dipaprbiying i -entitimesinyDadin At—dhyiﬁ Gusallin B-chain;
pronﬁ&hh%ﬁﬁd&&gt@ Rk @lﬁnuleltﬁl@%&k%afax?omnlfu% % 'iléﬁ&%hen glucagon; clotting

;o insulin chain;  proilns
B AL DR o B e et P oo clotin fstors sch s
Protetall; @iriblaatutictic Faobe luag @irfagant) @ pladisgeHc kG g Qlth aﬁlr&cﬁﬁakeﬂﬁ human urine

or tis%u%—%tpg Pﬁs Ql a@l.’?’va(?\?{f F’RL nyl 1lanQ§ thgr ocftsucﬁ asI IéIT IA%F and TNKASE™,;

von ra n anti -
bomﬁ@%tﬂs?%ble aerppalétw PP B¢ter: tenorap@qrr’swfacrpaﬁlnhq apd Tbéta:faa@lod)‘f’s to ErbB2
domdirl¢$) Guc by FCA W D05, piyaﬁiﬁmngmlﬂeqt@\lﬁmah bifdd € 8on in the

extrayeﬁl?lléri nfga;lg of((a{rb K?E an one or more tres1d%eﬁ n t}? Fgl}é%lgorrp %g at?ers?due% fo about

or varil an ereo
reSldMEW@@wéweﬁmmme a soupiatbyiniy; sudhlas lpyah perum albumin;

MuelR8RPERbiS1 o sﬁbsﬁﬁ&%ﬂamﬁ AChHL; relz&kﬁ@&halﬁ%ﬁ&gﬂﬁ @6 %&ﬁdc@h
etngothehal

di to ErbB2 d
s RS e 0 S BB S 5
growal fpotog (\GEH);mectiftes foeharmeneedr istlvirfactamitegrin prokeinyBa IY; eheguatoid

fuctoR Ve Qo AR GicH £ $laBURSvel Heuroﬂgpmﬁwt&rsﬁmm o@BBhin-3, -4, -5, or -6
resid 4 of ErbB2,” i nclusive)),

o about
(T %ﬁﬁe‘gﬁiﬁ &: OR 2 BEY AL BYioFisHP ST A3 IR tiRks Cutiarfypertrophy
factog stz Ad dardiofrphivbie(CIT € ; iphatelet-denivddi gtdWﬂgfa@MbBlDGﬁ’);:ﬁb,robta@tl gl Factor such
as aFéF GRAIFOE; bkl fovd GO (ﬁ@F)P&aﬂéfﬁanﬁfé' Rt TR (FF) such as TGF-alpha

nadot ropi n-__assocl ated p €% m cr obi a
and R i I L OF o Gt GO BNES %, G TRT DT Ot G botor nd T
(IGF arsidGF-3l); destdDHGR (bédin IGHHYD ibtlinfliRedrawth faViEmf)dmgﬁ)efeeptm piotems

such ESC&D ﬂ%‘iﬂ) @%58 Qla &Y. @V\érpﬂur %)cf‘ §tboul1d[{l£tﬁ/9 Eactf)fs L%mlq}io? mﬁ, a bone

eumatoi d f act neuro rop or suc
mOfPB?gﬁreﬁc Rfefpin @@P)n@urtefef%ﬁr?h és intgdyrerralgbpohets) and -gamma; serum ‘albumis,
such Bctiimat se@phiboma, (HS/’Q),or bd¥ine Sium AbunfidNBSA); coUmy4timMin® factBds (CSFs),

) r factorsuc
e L T
ligands spngioide %ﬁ#ﬁtw T- celercemt)ors spifape eblebra@@rthoﬁegw ewplbralﬁna dctor; viral
anﬁgt{n@&@i}, ,forfekﬂfp[%bzl pstlon g tﬂé’\&lbsfe@&fo&r tr§'!s'§bh: prodéins Molding 3ddebtors;
e owt h EGF).., transt or m
addressmsv\f%l E)éy Cl%rotems HI%L_Sdleg &8 enf@(_f any H]g abogﬁ st e%?dgs
in Bteffmadf@lyp?@des bereiff” @ude@umﬁ@um@]buﬁﬁ@(:ﬁ&@, 2(24{ tlsﬂ'@actoﬁ anti-tissue

facto1l %L&DZG anti KIBR O Q:Y\:’gjﬂmf ngll aﬂtl @&, ahil-cD fSI %Gﬂ? atﬂ@geptors and
brain IG--1), Tinsulin-Ti

a““b‘gdres&r“ﬁ °1S‘é°gta§ﬁ%“ﬁ§r’ ?ra rrrig‘\‘fﬁ 181 nEowichyrpprseag rtfsvamgtaehchaghGH
growiBBerBioncGErertors, G wdh hoarnehe Eldashy; prepdity (GHRGP DG (BP; 1,263,780), TRAIL,

tumo%&rggg MW Qndfaﬁ&r}o%&g rétmp Qetc%r BiRe r lgtecnglﬁgodég TNF -receptor-IgG,

gho geneti C proteln ; an‘interteron suc
TNF reppior #sgqcisied Briph AR AFslepnd inhilings thegeefidragtor YL Fiagter VB ﬁrdPFnam
interfrtiisBuch s MtdTEEh- @&ﬁﬂd{ﬂaﬂgf&iﬁ[ﬁg @ro(vfﬂ%}orm Gbé) Vch @s THLUH) anti-TGF such

as an@ll"EiEl @%W-%EEA CO| onc¥1 S tné{@rﬁ Eslg%etpqas chrv t?r% d their variants
such @ tngg RETEPLASE™) ar_ld mKasa mtr-Earsrarabczdlemo@daynd wmzzhgand inhibitor; Apo-
2 recdplof AREL3, BRI B¥loHE CEH-£ BURR8Gih rdbefiilahd Jp658 RItB6Hss (DR4, DRS),
surface nenbrane proteins; decay accelerating factor;
viral antigen such as, for9%exanple, a portion of the
Al DS envel ope; transport proteins; hom ng receptors;
30 addressins; regulatory proteins; antibodies; and
fragnents of any of the above-I|isted pol ypepti des.
Preferred polypeptldes herein |nclude hunan serum

- e o o
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such as t-PA, RETEPLASETM and TNKase, anti-Fas

anti bodi es, Apo-2 ligand; Apo-2 ligand inhibitor; Apo
wa@002/098expt or, Apo-3, apoptotic factors, Ced-BECT/Ds8HRB4/000499

deat h receptor and agoni st anti bodies (DR4, DR5), 9

WO 2004/ 092393 PCT/ US2004/ 000499 | ynphotoxin (LT),

lymphE{om{l &S‘-ﬁf a)ro’lac Jol%&ﬁllr& (ﬁto%% epqgte S%Slp(v&g{ ﬁh\ﬁgd se(\,égtﬁs ﬁlr_ot%ms),

, neur ot oxi n- 3

uce e Crete
neurotqEp-y @ﬂ']g})olwfvﬁ goyht fegfor @ﬁ%j)andaaﬁ@- gfﬁ{]?NaR@bepam%gen erpes simplex
antlgeﬂ,%}ﬁﬁ lidshiH- 1R brb @i TactoREIGFESsudhi afTfiiFelXand BOTH1 ghé itheir bidflig proteins and

a

recept‘mé#acg asgﬁlaél{f ﬁ—l(%lh%v% lnsdxﬁln cﬁtbll'gp%it ém%%ga(}? CF%EF Sgglclzx 29% G% 1? nl%ll protein,
TIE ligrgudd, GP4BRang ankiGEBP- i@mujopdheditsrsnbtilisiprhoistosge grgw@\facwr @E@@ 0r s
thrombdp G (Tﬁ@)ciﬂteﬁ&klﬁgt:lchlaz ’IL-IQL—IIQ or-0f, @i, 158, Til-B; ahd g@pdSs thereto, and

CIB4 ant |%§%)4 i mmunoadhesi’ ns, subtilisi n,
Pros“ﬂ%ﬁ’&?@“c%?@é“’é‘? HRf%ctor (HGF), thronbopoietin (TPO),

i NE@mpled it hridodiag (Hat targl HHR2 2qclulid 4D527C2) TE3 R 2G4, as2ll aq Humgnized
vananItJT.he?eof %ﬂd@éﬁh&v&%@b@? hhﬁ%zﬁis%l nAREh4DBE QA ABLISS-5 REAASIDS.S,

ncer anti es of anti badjes
M A B 7 ot i g D P17 o
humahibddR04 Beeht ndsaF6 A061,561, 568, 669 570) 1L 15T o8 dPLalv/idsdiDed ih WO01/00245.

h -2 \ g Iyﬁg %VAb4 D5- 5, 10
77C2 gkﬁ%ﬁﬂ%}m@hmﬁ%{%ﬁ%{ %are %V&S/lh 7= described in
TaBlemples ofpntigodiss tpihidfhe GPA2qtizgmpeluder G 2RY) PiRh s seigd
“RituHERHMRITOSANG G QS Bkt NS 6,236,150 8the i68m-[80] Qabelod/ZB8 nbiride antitfody

Xy i T
the “'}ApB B/t HPGTBEEXARDY €5 Refentd¥e: - 5P BemriAa PO e iR Y Pres
etal. em&Jd '5@@&9‘1 @B37)); EhBSeric W "Ghtibody (09 Waterd INb 850577,180); and monoclonal

XI mab Pat e
vy LA GAPD o (0B T A naﬂ%ﬁ%ﬂﬁ‘y"@?ﬂg&&
WOrl«suea@ (Giratiwd: 4 YRBBUKEXISTPaE EhMcMichaeh EA3p 448 Priordgiyersiy Press
)g(aza "B1" optionall y | abel ed with 1311 to generate

1311-B1" anti bod BEXXA
S s b By 00t CBER0TI, B bV,
IgE, iti-Cil11a, arlBl@Hd, anBYEAF such 84nE9 VT, kOB A HRP, LER{.FRALg axgqbpdies to

TNFmt'fl\EQ%Xpt&% ﬁ%@&hbd&s n&bﬁngof]ﬁ@ﬁ: T PRARG! Fﬁal@} VIII Factor

ant BZ .avai
I s et e T ks ST S A pe i, B8, o
PA, TnNfake sttiFRaCan@bodia, Apo-D figand;eipk-Q digdné H@Mrn@)om rbceptor, Apo-3, DcR3, death

recep%oi é%% %@%bo%gs ?DRfQ 1?523 q%étfoﬁﬁ &TSJ LoYa%ﬁnS intobéctgrr&gﬁorz\o ISP, anti-

re pre epti ES ar e
TN, M A v 5. e A PO HHAE s s, BgRTP FELex

ant1géﬂte3tm i(ﬂ'ﬁ an@IUHBP CB) 1ﬂsi|thrﬁlFG]a-m ITolQBotﬂaB, TIR ligands\MEI00, mumhoadigsins,

bg E%E G—| GHRP, LIV-1, TRAIL, antibodies to TNF
SubtSH “PREST ce tor and related antibodies, inhibitors of
TRAH] maxmsmfee@dmgtympnqleg Be 26h entigssugiiactor, ey antivi{ERr2, pati-IgE, anti-
cD1S0MRIdD 18] - OEGE SuoRasGRINERY 2, REH; et ATRATY, aaitoidiesHEFND @ideTNF

act|V|n i nhi.b ant i V|n ti
recepfq{l at edaamlt?odlﬁsaENgﬁetc?pB%g% acto Vll?gacltor IVﬁP% Q(B é e?ﬂ?rof émma
TGFlbbig,amdrm, inhibib, ahidrctividpot- ihhrbelc@m WaSAp@DQ ligid o-2figaidpinhibitor;
ApoF? n%ﬁ%?%g?nngc@ %%%%pﬁgﬁdﬁ%iis%gﬂdgfﬁDRMS) WISP inhibitors of
A AR N, TS i T LR R 35501 Pl 5
antiged, haﬁ’e,s meBJSﬁmgeﬁ']Eiﬂn Iﬁﬁﬂ atd XGFBP laf) trisganEGHBE ’p@lg)rgmwﬁlﬂi;ljgands,
@%1 afl in, IGFlandIGFBP16 i nsulin, FGF-17,
protein,

TI E Ilgands |nnunoadhe5|n
AR e R PR it T M R ignibodics,

which G}ch@eEl@Eand&@ 2Bt 1i8GAd hatihizedah ties. fSadtaaibodietbdy-bEDRMength
- an t
antlbg?ﬁ:si or 8 y %en 5 Sﬂvi?rﬁ Bfge&atbl&zthes% oadLeF Q}e &ﬁm%%mamzed antibodies.

anti bodies to TNF and TNF rweceptor and rel ated

anti bodi es, TNF-receptor-1gG Factor VIII, Factor VIII
B donmin, interferon-gama, TG+ beta, acti vi n,

i nhibin, anti-activin, anti-inhibin, t-PA TNKase,
Apo 2 Ilgand Apo 2 Ilgand |nh| bltor Apo-2 receptor,

1 i e
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Particularly preferred pol ypepti des are reconbi nant
pol ypepti des, nore preferably anti bodies, which
w0 p@kie39onocl onal anti bodi es and humani zed PCT/US2004/000499
anti bodi es. Such anti bodies may be full-length 40
anti bodi es or antibody fragnents. Mre preferably,

Thest RES®, @ggﬁeﬁ,@ﬁ%@l Bl 3%&5'2@17%{1}1 gs:?_%fﬁﬂ)} Faﬁ%@%@ﬁm -length, anti-
ese inc
con Sy K S B PP gmgna Lo b AT fg%engm and

thuFgri{3, LN—B@B& ORecand TRAED' 2 and ful | -1 engt h anti -

antS'tlIl Hﬁ?ggﬁi ?tthe a!g%'f:oldy % %%gu?% !mt{ _CI3Y8 ﬁﬁ tV'Egg%nfg %ssﬁﬁig , 2C4,

e
an“-lﬁw %ﬁl—c@ﬁ% aﬂ‘bﬁé“ orfgt-FRAjepntibagy. |P1ntﬁr?g¥ Eregiens @popRsed wigip the
defingtioh bhﬁd/yepn& peetfier@itcomb@En ligud tHamGhAkSprefarly 2 MpfHight chain. Such

prefeﬁ'@& frag 1ents 1Hc?ud£ &}gr eQz{ p&%ﬁb Fag ﬁm dﬁ?{aﬁﬁ leug g%j%/p%g)nem%n and
most@r?éeéar‘?}mse@éaé )WTPWPW frﬁ%rreddleﬁhow%are@ﬁh 6P 1 ry ) apti-tiges factor F(ab’),,

full-1Ddpef 20fi- a@heyfa&&amibb@@maaﬂﬁ.ml; £bedy, rmre pr ef er abl y a

ka hai h ref e red f
H‘Bee t)%%rln gili][tbo&y ﬁeﬁenbls 8 th ag% 3e§e anél %%gaglyf%ve xﬂ%loclonal
anhbzd1@p@iyc]@@2§nﬁbqgl§§, mltlsmq@c aq’q;b(ghes preebienceifid aptitpdiss) Ifc(rabi o at least
two thﬁ akBSdies & {8hdd9 @aﬁiﬂ‘hﬂs QQ Q)‘ng & @xhﬁﬂttﬁe-dgﬁlﬁm&(@&l z)cgwty

tlssue (ab | -1ength anti-tissu
ﬁm?&a%j ey’ Sipt et .a%%@f 4y gtjsingd Fopappilation of
Subsfalanally lbmdgeheOheanequlea;, $e. Beiddividnat ngbddico@cheddingsigpemiiaimdare identical

exceﬁt@&‘f)bs&blg ﬁfittllrylly%%ﬁﬁfng nfuﬁﬁ&hg Ihaﬁ@a@@@ﬁr@s@ﬁ Im mﬁ&tahablgl%l &fonoclonal
ycl onal anti bodies, nultispecific antibodies (e

e S T oSt BRSSP HhY R Sioe Bempigoin contast
polydlanbizetbodyirépaettingthat iwhde différerd adijodias diggrrh bginst diffetetitigte@finants

(eplt&}JéS yeamln&'l(;nalta&ﬁ)o&ig§ Jh{egtgd &194& Q Ehg(f?tleteﬁﬁ£+1y Anttye antqg«lg ﬁm g&dnaon to

their éﬁ??‘ﬁ%’o‘gﬁnlg‘m’ﬁ?qﬁ’é&t@@ﬁhﬁr%\adﬁ@ﬁ@?o’aﬁ in g3t thy mag h‘bsé’t“é‘?’ftZF‘hl ly
uncoRaGEI S otiar aatitbdi0Theatodifier "BronocioRa” indi€hie theltiatacter of the antibody as
bemﬁua Qc? 9#& 2 sungﬁHJHg?i&Q%eﬁel&% é)%%?altil 19 cgf anoaboc? e{s eamli ?s%{;]tt tI ge CO%SH’I}?t% as

excep 0SSI y Ooccurri ng mu 1 ons
requigfag preguctiop e@&wﬁ@ﬁy i ap pargHeumetkod. Reseetplsribt mepaelpisbrafingies to
be usad ﬁ_a&b@ﬁﬂcé’wﬂﬂﬁ@ﬂr&sb& mvaﬁblﬂﬁa}dje bﬁﬂgl@@m&ﬁﬁid&ﬁi méhcifiglidBcribed by
Koehgegtfzjy ag eIE §§6t 4?95 Bﬁyé)t or?nraﬁ € 1M dc hﬂregoo }nfrn% ]S_‘)E\IAI meglods (see, e.g., U.S.
Paterd Np f‘@ﬁéﬁ@) &tbe ' rhrailans amltroé@s" oy alepetierolatedi i plraggymtibody libraries
usingltBd tedhitReMsibed i€ RlabIRRES Ji,, Ne@R!B5INNNEIsqIBN) AMROEY. ITSMol.

BloldiZEa%&?%(g‘%%(%St a_single determ nant on the antigen.

“PW¥fr specificity, the monocl onal
anThéyoetiodenabantibodids/mreiresgerdissllyi impludd'@himetied yntitradjiestiewhich a portion of
the hSH sdaf%ﬂlgz@&ﬂalgg iREAN AT AARPRY aa&&se nd@P L RAAL BSntibb s

i er. "nmonocl onal " |nd|cates character of _the
deﬂvgﬁ%%w%r PIET MG B NI PRI AT A hile th s
of thhxdmin@ein@etisa] poipetihahélesou0d cartromiigisemencaitantiBodtoterial foem
anoﬂﬁpslﬂxg’ctle'é Uxeoglo ng t§ Eng{ﬁhrr aﬁﬂ‘ggp{lgg&%ﬁﬁcﬁ& 8 fweﬁ g&%‘a%ﬁén{ts%@ g.%éh Qﬁbodles

ny particul ar or exa
s0 10%&?9 fsperhibl the desirgddbiqlagical aptiyita €D rPetatﬁ e %16 PO7¢ #7d Mprréseregi el Proc.
Natl.iAaade Sidi.iUZA, myssbesmobsm yCHif&ic BI)HBBdud naterBR hkeid isk S brimatized”
antlbgcﬁe% %gm Q§lgg \payla omalrng% et a 1n sewes d%l?ﬁ:gg mf nonshugnan pgrmzate (e.g.
Oud ‘MD@ M%eme@m afl%um&ll 081156111“36@)11 sedqipmses! ronocl on aI

antAxbiB@’dy@t%gméﬁﬁVcoﬁJpﬁ& a@@rﬁbx§&|a§£ﬁ9c§fltfb9&9 g@@@ﬁy ook DR ¥e antigen-
br ar . | n e escri
bindigg & b1 Rt oot ol S R e S i Hee R end

fragugpnts;Mipbodies;Binerr antibRIRR; singB Thbatifol @dIpculeh; and rewldppife. antBdies
fomgmglqn%@ﬁ%mﬂt di es herein specifically include
chineric' antibodies in which a portion of the heavy
and/or light chain is identical with or honol ogous to
correspondi ng sequences in antibodies 30 derived from
a particular species or belonging to a particul ar
anti body cl ass or subclass, while the renmai nder of
the cha| n(s) |s |dent| cal W|th or horml ogous to

o o o o e
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"Anti body fragments" conprise a portion of an intact

anti body, preferably conprising the antigen- binding
wo@roowavidabl e regi on thereof. Exanpl es of anti bpdus2004/000499

fragments include Fab, Fab', F(ab')2, and Fv

fragnments; diabodies; |inear antibodies; single-chain
an tAnb‘ﬂr%t’ ’ Qﬁ%ib&‘r}% &S that%&gprgw ah 'a%'&)g{:ﬁugd He P%Q:h stweﬁQS a light
formed from anti body fragment

chaitenstaniogein (6o eridervy ﬂﬁm cplﬁtaafcdpma% Frlbsre?fnri §H3o ﬁee @ﬁ%ﬁm domains
may BOHpve sS@Snca EBonétit t@eins (M gnblinag nmaé-rseq&ln& cbﬁ@ht@lﬁmﬁiﬁs) wezntino acid
sequgée %ngrlt eraofC p%keﬁb&%ﬁﬁl}l%gg dr_'é & e ectcl)'}%ﬁl\ét)(ong hai n

const ant const ant

dorfetibesly fﬁ%«gﬁortfelcmf ireler ta Bengbivboaicd @ﬁ@rlaawmw&ﬁ it Xegregion (a
nativeyeRshc @l bR oseae@&ﬁﬁthe@rnﬁ @i leqCtAfPkINSidn) Of andRALO). Fehdbbles of
antlbgg%q:-i%gcg%%mﬁvtgglls gﬂltédegdr?c? {I;rugf? e(ﬁ‘pgf el %el}eﬁdﬁréttcg tox101gyglpc receptor binding,
antibpgt-debepdgnt eell fnfedigtedeytofaprisity (ADNGS), phagbertosis,dowih osgelation of cell-surface

rece;her{'e%gB%'rec@ﬁ&lmﬁ)le%s attributable to the Fc regr on (a
natlve sequ}ence Fc. regi on or Fc re %th am no acid

(UFBHEBE VAP gty SGrensrp I £t o % st g o, e
anubambs obml&yasﬁnéﬁcﬂﬁreﬁtﬂﬂastes OnNEheterned fird @laSksopf mmakbgicpulins: IgA, IgD,

i gi , r
IgE, qgﬁ‘g}xc?%ppg gﬂgﬁgaﬂ{% %% Eﬁe(ai&l, g’e%’lw-’ andé:ij.ll, %3?%%{%19 The vy and « classes
are felgrheb{il@s@dcrltﬁ wbelmc»:@:y the pam gbreiptivels| minorcliéforences iy seaicars aod
r f ace C re tor: CR
funcg C{n e. glg Hrgssﬁl@e%@n é&bgr%%es ?ga {&EZ I &? E) Ggf éfk éIgAZ. The
subugip sttt and @mmdmweﬁionﬂlrrenﬁgmh@awf ddf@annrpéﬂsser <rftnalemn0g10bulins are well
knowt | bodi es can be assi gned to different "classes".

There ane five c es_of inmuynog], Jns: 1gA 19D ..
| QAR Bt G RO R R KNS Bt g roction
whic§ norepeclgﬁc cxdaiekic, celfsaimpexptessiFe kegeptoThEcRs) @B dNanrd Kibs@) cdls.e

neuufoyl{lfs nlﬁ({ mg:lro\f)hag@g rel:(r ‘L.IQG b%UQPdlnﬁﬁ)afél aOcE}g& b&l aQ@s%bs%qLQIrﬂy cause lysis of the
rel atjvel ferences 1n guence and

targgt Eﬁl}c {F ?etmnnaxg c&lls for mﬁm Aggﬁr% gcllﬁ reéprrfs(s) R&I\M)% whereas monocytes
expross BeRLASRE s1d FeRIBL FcR exGssioh gfismalog@etic cblgrﬁd spmatked igAgble 3 on page
464 Jﬁeﬁléi RHBHAT A1 REAS; B 9arsG}.4t9£1 (158h). JE@JA&:'A%@ activty of a

con urations of dif ren | asses of | nmunog ul I ns
molearleo%errrst AR PSR ADCMS%% 5S¢ a%réfﬁ dererdst inde) Platerfe{sr Safw@a 62 or
5,82C.y37Giha® %é ﬁlrﬁnyned andful' HEXEET cellsd@bratichtagaya it Rlld pefghaiabtl@d mononuclear

cellsr(ﬁ?l\(/i&)l 28 lltﬁ}al I&ﬁ‘e‘r ﬁ\ﬁ?ga{;% Ll(e(fy, 7 atd%a%lll}gﬁﬁﬁb % vﬁ}h% molecule

ress c rece
of i meemnsay be #pgeed GyRPHleg; Nerfgt ‘?dé‘rfhﬁ‘g"éﬁﬂ)‘t dislessyiti haetro ¢f n%—oc Natl
Acacﬁﬂ&lﬂhg)!dyS @sp- @56t(gpget ceI I and subsequent I y cause lysis

ungfect(fr cglet are leukoc es r" SS on or ?n%rel SRs 05 peﬁerm e%e(f'to

S, express FC ereas nonoc
ﬁmceqoerlesfsraﬁn e cells erRirdss a4 feelt FaRRII prd, Pelff%‘R WS@Q[ Srictéon. Examples of
humﬁﬁ&ﬁt) 9 indniediae ADICE: 1ﬂc[i1d§1§é§mfa'l 81664 thodonhalb: Be113 (P@Md? FG@ral killer

Ravet ch
ot 2@%%%3@%}“%%6@5?3geﬁ%@t‘”éﬁ%’}ﬁ%’?°5“S o el The
effeatdr célls tngy l@gifo]ated ifrom | native scorcADEEfass &ym bloedodn PRNICS fxalescribed herein.
d e S‘%ﬁv@ %qmbcﬂes U§e IE) QJI? ﬂéter%an‘éné&%oﬁ@tgmpgf about 1%8 a@&ﬁl?onm)(mposed

fector cel for such assay
of WOﬁ%ﬂPtralélgbféH cbrreraari w9 5Bl isaTe Ntdcoheins Fas light phain iy le’éﬁrby a heavy
chailschn®edvalera Hisdfide bed, ¢iNK}he @@bbes of dibifidy IhRigesnatias amodg the heavy chains

of d1ﬁg'grlt Hnglﬂl"él leh A%QS %%Ehl gévﬁrxncpl g\l/n; olﬂg.n Hpol hgé:llé%.‘%ﬂy %Iaced uftracham

I nt er est esse
d1su1ﬁéqj§1dga§uga‘qh vt ¢hain hagjplcamt engayatiagle @p%@/ uiplloyied by mygber of constant

domi\%m;} [Each 188 @Bhin 1264 varibbAomB@ at 2 &d@ﬁ;@ tal{d]agzgﬁs)ant dofnkifBets other end.
e e or.c S at e ress
The Gopp R % s o B P 57 5 et SR SrsbedRa iy end e

the cells express at least FcRIIl and performADCC
effector function. Exanplesiof 30 human | eukocytes
that nedi ate ADCC i ncl ude peripheral bl ood nononucl ear
cells (PBMC), natural killer (NK) cells, nobnocytes,
cytotoxic T cells, and neutrophils, with PBMCs and NK
ceIIs be| ng preferred The ef f ect or ceIIs may be

o o, o o T T o
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of different inmunoglobulin isotypes. Each heavy and
I'ight chain also has regularly spaced intrachain
waele@ulodazege bri dges. Each heavy chain has at onBCENS2084/000499
vari abl e domain (VH) followed by a nunber of constant
domai ns. Each |ight chain has a variable domain at one
light-cBAhabidid doRid 1s%11§1@@s$i&aﬁﬁ vaﬁﬂil@ﬂ:loﬁlaﬁbf thd I&a@tchkﬁﬂ’ raftidular Bo acid

const ant. domai n_of. ain j.s a
idu o S PR e TP P oy e e
WOh2 36+ vOSBROBRETh B2 U000 0AS s ¢fﬂg:h*9ua<bh apmainsalitfepgypeasively
in seq chgglngngh ﬁub%hlksgiﬂc?ge Wed A tﬂeI'Eﬁxdﬂ@Eﬂdaﬁgcﬁimmcﬁ]p&ﬂ‘mﬂaf@tlbody for its

eav aln. Partjcul ar am no 1 tL{ﬁ b? £
particyla P‘?t’é?f’e dloweren B mighiliy Hrar %"déédlﬁ‘é"c“{ﬁé g’ﬁ"“ P8 Y R R AR ©
antibo@iedl I ie@uapntela inthreese gredls ealldd hpengriabld hrgiotsehotimit thahghatha@ and the
heavy—c afme\; STbﬁeoda;ngﬁs &ﬁgtgor% {fﬂgﬁly go%gek@h Bor{i)éag b v%%lqumilﬁ@%re called the

omal ns er extensive I n se%uence an%)
frame otk Feiont (B 5 vaile SP?PatlY?éleWﬁla%lﬁb‘ b cagh surR e Py RS,

largel;odzdo;ﬂﬁg E‘bé@dh&dt &iﬂﬁ@fatl&ﬂ tanb@tkyd b Miee hipsrviriapla rdgiony bvhu:h form loops
connecaling,ta.gc$ 16 uc{me &as(e r 0 u t h e o\f?\ﬁ lbggiheét ts%ﬁcéu% R hyﬁe‘(&aﬁ!aﬁfe regions in each

domal ns 0
chain @nhdldiogtitesin cpte progmetw e BnFREE6 Vi e pOREE iRt om the other

chain, CRE tOAPSIN:E6d ARk Gntfg@lelﬁHﬁ% shodantibbdidshiee Khtghdr ok ISequences of
&g@%@%@ gc% ¥ hc ?lbabtﬁ Sgr%rér«sa !Nntlonal-fn gtugp ahlglaéﬂyesda

var € ‘dorral ns are ca
MD. (i 99a) e Viercknstaaghosis afeRRevolvEhdreythyrin bibdies o evrRpHSO éﬁ antigen, but

exlnb@@atnbﬁ/s%ff&%ﬁ%ctﬁﬁkd sukl AREHERRANSE 1RGO Rt &E-dbsttdentoBSular
ﬁ%y adopting a beta-sheet configuration, connected
CWDWBVKX &)-nypervari abl e regi ons, which form|oops 10
C OTHe@gih Fgervagialde regiors oviven wektesinfrefemioriky, anmratld gehidyep ef an antibody

that ad ?ctsﬁonsciﬁg B antibdn B dﬂ% SFhe Iﬁ%&ﬁa@ﬁ b Lakl.gy Joﬁxﬂhé%@ﬁmh(fhmd residues

aln are held togeth in Qlose
from g ‘fraouptpRaenigrig-detgminiperieienh 0ih & D@affelga‘rﬁf‘@e? 2 gélg' éﬁé #5}58 ?411‘2? %“d 89-97
(L3) i the Efht-ciaiaiablediondin nd a1-85 1), 5hre5 (H3) e 05-002 (B8) it the heavy-chain
vanab% &o :ngﬁ rkakg!itgpc}l n&q&hgegoqurot%tolf Mnalggléﬁm T Q@Ed @tlbll@ k—Iealth

terns

5t h
ServiEchuipnab s s BeP oD RAE D G (KR B pvperaibl
loop” ie@ kdsidues B@BMS)da)rsz (MPand $1981)3) in tHdighicdnis vaiatle doriand26-32

(1), §§ ?5 %ﬁﬁ dEX ?61‘1’@% #ﬁ %e%%y | raih DerRbiD G 91 éﬁbﬂﬁe%h Rogyr. #0L AL, 196:

varil ous e ect or  functions
901-94 LA A8 7As "Framemiotk] Pfgalpxp"@ﬁ"F@f' rgsidees arﬁttl}owaxg,ab ejomain residues other than the

hyperadnambgﬁmmﬁmma&tamaﬁindel ar cytotoxicity (ADCC]Z. The
erv v
th apglpn Sh?f(ﬂ ées gl%esq}vo 1d\é\1,910£1 ﬁ{ﬁgndbxpﬁ{gﬁ%‘lgmén%,e&ﬁ& 1‘29)

ues o _
fragmess, p@h‘mﬂbh endlepmtigenbindfegsiti and nguafr"ﬁ - \WAPSe ApyRegeflects its
ab111t§ 1%%9@111&%&%3 |Pl:ﬁ§mQIQJm5ﬂt $ields ﬁﬂF(d‘B% fﬁ@h&t eI SntigéoF bOiWing sites

onpl enent ar.j determ ning region"” or "CDR' (e.g.
andlSrS&EF*’d’En‘é@%@“é %?nflgenso 56 (L2) and 89-97 20 (L3) in

t hepv isgiietmicinern Antbedyifairhet to weritains aneiudde B8gep-ricpgnithparpggntigen-
bmdngdg'i%l ’ﬂﬂhq' }g%ﬁl cgiggts ()fﬁmér raf B ﬁeabﬁéh\ém 26\ Gk Hght- \ﬂﬁ[n' V@lbelbﬁ domain in

- equences tei ns
tight, Flﬁtmm%]pné gsisqggponl ll;hl%qa g)éstcon §t“ﬁt1(Edhat %ﬁﬂﬂ'eF ypﬁérgra{)lﬁ regions of each
varia¥€dotiaGanterNa ol dofia lan dnkigdnibinding Siteeh tHeleafatdnf tiBdtVe diheer. Feblectively,
the 51 1119 9 121:}abf%1 ogs Co}ligl‘ aﬁt‘i:3 © Eﬁ% géjs?g’qﬂgcw {55161_@ antlﬁ%%g ;H()g/ﬁ\?e@ kg S émgle
ol Oymafn (ool GBS TR HOH Ao Do aen b
the aﬂlﬂ} Yo rec%éuz%%m(ﬂﬂ%)an@g@ﬂj a%u@l&la (o) affinity thirethd e pinding sita.

25 Tb%% gi eetflslf,g ?C)njams &‘ﬁ F%‘ﬁ%‘\%g?rﬁa%%e‘llﬁm Ié@am qutgg Iﬁrst co&s?a%t domain

(CH1) etthchees chaire Febi Gegnonts diffabiran Tib rﬁagmﬁnts &% rhel eﬁégmmfwef?w Yepigngs at the
carbo q‘armnxxpcﬁ" kg ﬂgalvf‘tﬂaﬁl JE8 Ub@in ﬁl@ﬁdlﬁjguﬁ@ ordSord Bktethdd 8@ fiHeRMtbody hinge
apal n digestion of antibodies produces two identica
antigen-binding fragnents, ¢alled "Fab" fragnents,
each with a single antigen-binding site, and a
residual "Fc" fragnent, whose nanme reflects its
ability to crystallize readily. Pepsin treatnent
ylelds an F(ab )2 fragnent that has two

e
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vari abl e domain (or half of an Fv conprising only
three hypervariable regions specific for an antigen)
wha®4/0933e3 abi |l ity to recogni ze and bi nd anti gePCT/US2004/000499
al though at a lower affinity than the entire binding
site. The Fab fragment al so contains the constant
regioglolfl 341 ip fhe dés@ndtioghetreiciuchiab iawidctt theecyfitifiestsidhaE)F @B tonstant domains
bear %@?E bhk fre@ it oﬁH Fkag'% a%@%y%%%&nggﬁg weIe R%F%E !is?paus of Fab'

fer f
fragmepl Fbg{l“é%f’rhg“t@e fﬁ@me%twe%&( thet e a@pbtfgs plipgtibody fragments are also

knowlneavy- chai n CHL domai n includi ng one or rmre cystei nes

f r Cll 11 2004/
Q;EUS B6%rs 0(%%8‘%0&45 @l.g]g aII}?I vefl’.e\égte sg?;clles t%F'I %ss%réeg Itogol’l?%?ﬁ t\g?] clearly
dlstmﬁfévl@ﬁ, ralfed kappep(ls) anil fymipge (37)hba@¢qi@n tw sminp préd segsicdud (i cobtant
domdirRe const ant dorml ns bear at | east one free thiol

ar o, fragnents originally were

pr o%gﬁe °<:}i’g E v Oél 8?“ ?;%’E‘agm P SOPRSiST Ge Vwapd Y doreingiofgibods,
wherejyy these idorasins b@tpqmrnntl kiegie poQpértide chhienPrefadably dhis(Fly ipolgeptak further
compﬁEUs b p&?ﬁépt{d@ ﬁﬂm%erptﬁﬁ Hairﬁ 9 dmgl\é\@m egab?—e@ fhe SJF'V g)%rm the desired

i ns” of antibodies from ané vertebrate species can

S‘I“‘Bfé Y S eghitr o FRRac i of V-cteddickypn e Phamacologyefdonoclonal

Antibodibd, ed 1K3 RosntfulQ) andNidort aldliSigingekVerlipaNedy el 1bdg, ppIPend15. Anti-

ErbBQ%Atﬂod?S&ﬁe&%g ?rﬁeitsgfe dEJ&%eE é’?@@glﬁﬁsb%g%m%’ : 5:571,.894; and U.S. Patent

in
No'sééﬁﬁ%rse t he VH and VL domai ns of anti body, wher ei n
t hebaedomRbIIRs"atrars ﬁrsﬁmtlbohﬁﬁaagmsﬁtm@iﬂ&wp eﬁtagaﬁmci@@nes which

fragnféH@!:cﬁlané agfagarb%l%%%d(%nggl (5\6 cn eér(egig vanaeble lfégltt Jcl éYlfg m\}lte same

nprrses a
P"lypﬂl?ﬂﬁ‘ﬁ P (Vi aYL) e?palmné 8 111!14‘1@11% ismap sheyt tp eliom nadiag ehtwsien teltwo domains on

the safifelohbfid, the Gorhadls aR Mdréed Qﬂ)ab ivfiEling Q)mpl:e%ntﬁr%r H&Nﬁéﬁrﬁ W:l" a‘%thei':r et and create
la 0 n
N NN e

and Holijggdr %{E_%MQQM 644D0M3 (1999).. 269- 315. Anti -
Er hl-ﬁ@naﬁiﬁetd" RRYor 8EMmb @gﬁ}%ﬁé aﬁ{b@dlg‘)%ge(bﬁﬁlpﬁganh%dles that contam

S9e I11 5‘} g S. Patent 1 ; U. Pat ent
TS 8O 15 a b oG, o T dpainisd Spes e
humaa mm@egigbuhmsagmm satidyhin tviioh @sidiegfom phypelivarighls ietiesof the recipient
are reiﬂlgéeﬁ By re&&tﬁgﬁ@ﬂli %p&@imtﬁé B o@of\!t ﬁ&i lﬁlpdaﬁ sﬁggé\(&/on %H?do&g (SMJE')as

tog a variab % domai n
mousp ST ISP s Ty e ane s PRty Sy kspPeE e o Toge
instanpeyofragiropdk régivn 8iR) easid@a bf theigmbeinm@esgloblil atesepldaifichsesdiding
non—huﬂﬁl redtEs. cl‘?nf%{egnoré ﬁﬁlag@mhtﬁ§?1%rn%g ﬁﬁep%géjregl&esotﬁét (%re \I%ttfgl{xd in the

the conpl enentary donains o cha

fe“??‘%)iﬁ““ﬁ?ﬂﬂ ofi2esioney ?fwaod§1 These mqdifigaions aasmade b fardhsrrpfingaefibody
performane@. folpeheyal itiie, huhaiize®@086qa) @ill doiBpA0 4ibQdially\ Do PR ledst d:6 Land

n a td.. .Acad. i . USA.
typlca%g tved gaEEB (l}‘rdggg% f‘g‘g’é h all pli_iubs{antlallé g? fjfthe hﬁ%rva?ablscioop?ﬁj)ﬁgﬁqond to
those pfa v@n-hum@d@ﬁﬁgoglawlp,w@bﬁl@s subptantigllyiafref theFRanteitivetiife uhdnat
mmuﬁ@ﬂtﬂaﬂliﬂ'kequ@ﬂc@ | T@ hlulﬁ&ﬁblﬁﬁﬁt%dﬁ@hbﬂéﬁﬁ alior v@ﬂl:d?l@ﬁgel}u%pa portion of an

ey TSN R roon (PR P BBU PP e dtai, se
Jones girtl.j Wasere: P21: A220125 €1980):Riéctimas ef a7.oNatue, 3§ 823vA2P (18B9) pind Presta, Curr.

Op. SH@E BN pﬁ;ggtggg(lrgggl pient are replaced by residues from
non- human speci es (donor

e aple re

ang’%/ Bt ng%éh‘sﬁ%e%%rﬁg%édm}ﬁﬁ? andysepgiiet and@F repryFredhiavah

comptpnentwﬁitseaamilmmgontnb:e Cesinirest cep@aéds of itd naturabénvirshinieyt arediiebrials
r

A v B o L RE RSty A AR bR s
hormqugs, ?"é‘é’ﬁ‘é‘r?d‘?tﬂ’&ce"ﬁ%ﬁ DpIcTRiPinacRoys Q?blées Inmferrpqumbeqh@ents the anubody
will béypumisied @)pd gt e 059 by Waght SARTYOdER d&@BIneIBShd Ry Bed, and most

not found in the recipient antibody or in the donor

anti body. These nodificati dis are nade to further

refine antibody performance. In general, the

humani zed anti body will conprise subst antial | y all of

at | east one, and 30 typically two, variable donuains,

| n vvh| ch aI I or subst ant| ally aI I of t he hypervari abl e

. o
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35 Op. Struct. Biol., 2: 593-596 (1992). An "isol ated"

anti body is one that has been identified and separated
wa@pasoe23vecovered froma conmponent of its natRPCHIUS2004/000499

envi ronnment. Contam nant conponents of its natura

environnent are materials that would interfere with
prefeﬁbagfoﬁ:&hdn@9% by wight apRed degretSEichiQs oﬂtd'ﬂxﬁat and: 1 PRHYes FNCerminal or

.hor nones
el LG O XTE s TR0 4 ) sy s
unde’d?@?’é% pragn-edtsidicorsiioss usingy€oomnatsie bluel yr, drBfenably|silNgestain. Isolated

antibfdyli mcfuﬁ&dhe(aiﬂboﬁﬁm gﬁtﬁﬁﬂlﬁlrrecgﬁﬁﬁhn%ﬁ@ B¥ce \éﬁéﬁnntmta Q}fmj:-)@r{éhtl Jpady
nos

rm.ned b Lowr
o s S eSSt B0 S05 B KoP BB B 1B e prepared
by atGgYippunigsagintsier(2) to a degree sufficient to obtain at
| € %S'Ieué& zfp%@r" Q H%&)tl@g (o&é'ntaﬁﬁlmOnl@ lamﬁB acﬂi Eglﬁfepﬁll :ggeveral
.sequence . use of a_ spinning cup se
fepea(’%% aﬁlg ewy yenspginpagis a&ﬁ@&f@%@gwhﬁ@wl@? zipper
sequences fate dmpiumguocamhdhdllb@ﬂﬁthuﬂﬁzlldﬁgnﬁ@@dﬁ%lﬁie@uliﬂnlﬂ% h®drophobic side for

dme%l%xaggnaﬁ a)ﬁgle?&fllé{lglge P "éys p%eu; gaac%tthee%os—ﬁmﬁéuplgﬁdﬁypgerqg‘lsﬁlea efal.,

he ﬁ% I n reconbl nan
S——na%me %é@t( 158 V@&Hﬁ)@h‘eﬁwedcﬁr ferriag Beterprintiohg- bisaveifiemsibodies); the
GCNe RuditeQipp@ MomWedst (Lﬁlﬂﬁchlbﬁet P, BGieMRE, 2461 tHonas4d (119‘8'8)) mﬂi@iﬁ%’ be used for
formm%?c%n%ﬁ%% S. eg% In?o(l)lgséec\%)& apy be%%s %12 gu:‘c%% ze Fpp}(s f%ung g‘%& ]?Ig& gmdmg
prote%ﬁ‘tcé As %(EB?J wnd2auys s Zel s10eriant of apedfitibsres | ong) havi ng

Sevrry eﬁbressb@ ﬂﬁﬂfo‘l &gueﬁ&l"'}&er@@ |Iﬂ§% sec‘p@nc\ébﬁegégsaﬁyfglr thle e§ﬁ‘¥s§1@1§ bk an

o SRR SEA B L SUERDE O S, BUET LRICLTE CLRR
Umwhem@wh@prﬁskngmsmﬂWn@dw@pr@mwmhsmhyde@msmwugsmde for

1 ONddl&t 14 if QparBliy) 19 e FHAMRI ﬁa%eﬁflto Ia%@tkoﬁﬁ r&dﬁgﬁﬁl %mth another
n i ncl.ude the Egi%Jun euci ne zip

nude?‘f wcidselugpieg FEXmEiE D aPEEGER§e or R 1??&?{ SeeiSblinp DNA
fora ﬁ@xpmtndg if i ét egprogédrme ¢ preffr@eigthat phiticipes idf these@etioh bxtk g@eipeptide; a

promstaqs opq;&lﬁllﬂl@@glaasd@ pcggg 1% %@@ %8%8 s%g ﬁ*}d@ q%%sé or a ribosome

bindig s s TR G H’lel‘ié%‘iﬂ’ri‘ﬁ%?eg“e(‘cé gt s ) e frhtats tansision
Genemlit, I'ipedble Ejked "airdns| tigtihé DA ZdqpRes SeifgliiRell ardcomtigh®@k, and, in the case of

a sec%'ltgh& q:'oﬁl%uoup Eﬁtf#eglﬁ‘n% ﬁﬁ% r}dnﬁt&éga%‘(%gnpﬁﬁlgd for Q%m le %(\6 ligation at

as varl ant e’ expre
COHVGHGWSFHFO%&% e gites F%?Oé%st ths Em“%@q%ﬁe@ée fercesg dipkers are
umdh@ﬂmﬁh@eexmaﬁ&ﬁmﬁﬂpeﬁmﬁn operably |inked coding

se - PArt r _host or nlsm

S eg%gﬁ%egect ﬁxg’t a yé § (f &Eﬁera mean cba (]:ntmér Ie é)ol%l%eé)f) &‘]e Cfrge éom the cells
m“*ﬁ?ﬁﬁﬁﬂ@ﬂm“@ptlonally an operator sequence, and a

r i HSIBR mipuids Ngkadd cbﬁannﬁﬂﬁﬁé 1®hiGradisAnd Sther BIBESI&NaYimpurities such as

DNAan(w?ans %mfﬁm?ﬁggﬁ%?ﬁgﬁm nto a functiona

Fonsh MPR7%"%i ¢ aci d sequence. For
Modes

ou,-eLm.uE presequence or secretory |leader is

pe@@t& oh br@lﬁ@éﬂ it Qe %t a ggh(fd%‘r p@nfﬁgé y ﬁé@)fgdlhggrolloéoué ﬁolyjpgpude

& :F otein pates 1n
oms S BIBR T eBiof MDD PSEBEP toih ekt RSOt e St aBlyolspepice
may diradk beprodyced icdlublg frgation eritieayibb insdlubdf (B.e.Cprdubdden an insoluble fraction,
phaset Jr @d?ﬁf:fnli ﬁl‘:ﬁeﬁ’)ﬁ: cgfltacItJa%r gAY £ disHive Fhe'pb gelgg 29&!’3 If thY n]?;'m?@de is

te1s o erably 't nked to a codi ng nce
Pmd“&‘is‘é"? PiRsAEe gy 445 lbifizgd by pposite to o semeciarh@rolubilizing agent (as noted

abovelPafi@s tt tilacridimietandil 3addd mka@hlplaeam@ stid@fent the rhMibh contalmng the
msolu%l% g&%&?@é R%Ié)éegerrea let%re é)o ralgapt? 1s a ?aldﬁ mSLhe salnlg'ié ﬁacgon lgadx?e d

eto totis*and
heremch‘é?é’és adflipgyRithedprathsor émﬁme g ﬂ@eltwe Propuneofa neittion ofpyhacndme lactate to
precipitht§ Adsi R inBuritied cRMEER 1R Dot B B dgbale OBuch bdd@Rn takds pBHGHder
sites do not exist, the synthetic oligonucleotide
adaptors or Ilnkers are udgéd in accordance with
conventional practice. The term"recovery" of a
pol ypepti de general ly neans obtaining the polypeptide
free fromthe cells in which it was produced. "Host
ceII |npur|t|es ~means contan1nat|ng host protelns and
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may al ready be produced in a soluble fraction, or it

may be insoluble (e.g., produced in an insol uble
wo ea@e9Bn3 35 phase, or forn) and therefore coPCHUSEO4/000499

or treated so as to dissolve the polypeptide. If the

pol ypeptide is roduced in an insoluble state, it is

condglar}s Oberpip e G‘alﬁytyégféﬁgq}brpeptiﬂ@remin@ewadln theintx step the desired polypeptide
is sefa@let Bbrh the bdG oﬂ@ﬁ:ﬂ&eﬂ(&t@ﬁndﬂﬁﬁlg ek RBRRMR: cgﬁfr@c&ﬁ ERNA, etc.

et@ac ridi exanpl e I'ng such

ectause ol E?st %‘rot °msoq{ecg)6tﬁtfdg:iyﬁl?eﬁala?ﬂge lafstﬁtg Ba}va bpegatwe charge while the
mgemwwéﬁtmﬁ@o&m«e sifacpehefe ntrladeﬂ:rhrdthat thetafgalpyipeplide deve b Sigher pl

than B S@AERPT bifho! | L
a &)ﬁ)l 0 th%te%l? g&h?ilmgd fn tlﬂ(ﬁhét %?TID esg%)a 91‘2 cantt])e recovered in the

addi.n
S““‘&%%%‘tﬂi‘ ST h%?Pff&@l%ﬂo Pirb |a‘tfﬁ‘FgE)PI can lr?ai@qemeﬁ éy 4 %Bteeltodthe host
proteing wl@eiprfackapipteatiebandstpl eedek frbfPhoti 15 185.0 G@Jhkr&hé%%&né dus.

erhdi s cu S dsI L1.on

Alerk AP o0l e e ATOE Bl Bt oRS o806 3565 S GF o
dete%@%.ﬁﬁ‘”f“r?é et P prdieHenlqyierspy epinp ehid eenwitios. The more
prefeﬁ@ll pulgpeptidet dre thbee hivengta pb Bﬁpleisf@mﬁ esaln& ﬁgfeﬁggr YRePtigde s

ﬁﬁﬁg dé@ﬁﬂ&ﬁgﬁo rotgﬁ% ate i ncl udi ng cel

rls Vet c. Because nost
h o?ﬁe Cﬁff‘%tttféﬁlmf ?ﬁ“’é@‘inﬁﬂ lec@tesdlpbyedusr@p@ﬂdnamr exiinple, dnateratwent of
negativargss if) ﬁ)gﬁﬁnh Villick El@ b@e Mlhde &f &&%osttc@l[ %Entf%%rXA@ﬁ F&Lﬂa@s%luﬂon

Henc%~I ﬁn% 1ac9956'i lgcgta\{e[e coscgerﬁ?ﬁ% eﬁeg@seag gasﬁ?ngtheea[momrlt%ghe%rsq;glhmipwéws such as
the DH&@P‘H@&* P{?Fembnqm@twqon 6 edlution. CTia highan éhel contertritn bftwk: peddid and

DNA il i Holnb B e, th%@lgh&% ahlgun@ﬁ‘réth%dﬁlgﬁgé‘cgfe&greh nHetng: the more negatively
oreC|p|tated host proteins. SacH

nat ant
charg%# cg)rrn ongnts alvaltaglﬁ 90'5 gle g3 gfhﬁel At tp ﬁonaalez Mish @1@ thyg pregipjgatepiheshigher
amoup;roéqt@pm@ne lashzmeddad to froximex pragipietiont Mee daaraekd chnc@trat{oﬁ BOBScridine
lactatd i% %@%ﬂr tﬁan%b&.@ 0 5%Qve1g{1tl/'1rglu§1¥ &ad sre{%g&fl Pan Va‘%hacrﬁme 1actf1tﬁ

conce qq? g/ I.soel ectrof ocusin
f“faP%‘t" 0%% Gritiihporg pesteped oo 0.4-37 @émsrg@@fera@w abdyk §6-5%
Wmﬂdem@mnlnatlon as well as chronatofocu3|ng, and

%&Heﬁf {fhg H)%velq)fe J&u%l& Sftﬁt Sgﬁ 11 W t I otnrmngqgel prec*p%aa]ton the more

¥tgerre ep I des” are ose
efficiqny R““E%B‘t& of ﬁhe P%lmptﬁﬁ &pa thystlldebrisopd DIVA. mhe coﬁlﬂh@lwty can be
contrqbieds foe example, Fb@ k¢ pRpint Ghest ih Ge b&nc@é'fﬁ{e Qb’lﬁgth of lﬁ' dﬁlﬁﬁlg e hddd genate or

broth &ter 01T r Sl en"ilt ft 15 re%rrec? tIleQ %Exl)n ! cﬁ%{yh gﬁ’ﬁﬁﬁ’&?{ ho(sl}o genate

epen , or examnp
after aﬁ%g%‘t ¥@‘%3%5 l’geéii,ctqt%s @%ﬁlﬂ@tl st 16\m1i11&1hnals enYmdrdyeefeniif #ow 1-15
mS, stilf marogéfedBibonal 1o ms”@ﬁ'iﬂohb&?erd@fy%ﬁ&xﬂi stR. the solution.

acr tate cong tion depends
Conale i SR St e P B R Pt oS Db e of
salt pr 155nt thssinDRlidan@ gh déqndgﬁroo bretnidesy on @ ptefeartd apiond for thdwalts, but if they
are pr&éﬂt el B8 pretﬂl@ly 2] a(bh&kntﬁaﬁ& o@QEBQ%talgoﬂI fOQ BaPh {51ARk b%r@ Lc@ng the

t th
om0 O i e LR Gt R s g i st
emplop hayeit m@eyuffeg bedts, JBEB, MESPOOR) bestag)emd bigthé. € ThebndeftRtion of salts
preseneﬁlﬂ@&ﬁ bbb ah ﬁ‘n&u‘ﬁ{ tﬁ‘at tvgul@ﬁ tgﬁ tth\éngﬁalgg edlactgee The exact atmokug is

|tate acr
depen 8 é‘@” Eas) erP&%%‘PiﬁﬁaE é“ ee*&"ilcb‘i"t‘lﬁ’t’}i béweerrrthpesalmr@fe@mné@e lactate and the
limit igap the Btenddfit@ntoghiomtthacd, it@ildveend ndsk ab® sdiSelgeB & tRd ditdcridine
lactate™Or € than about 0.1 % wei ght/volune. Mre preferred is
an ethacridine |lactate 20 concentrati on of about
0.The B g1 therbrqth orhpmegenstesfteraddiipnabbeitth-0ridinel sgsateaiapbndrpot example,

on the pr & fhe baﬁJeytld%bE&hﬁnoQ]t 6r n%%’twé’ﬁirfzgsg Eﬁa&@é dﬁrﬁfe pofyﬂspg@enﬁé ount of host
ucti vit sol uti on

r C
clt il S 8 Lon o sSSP of R e Rt The i e vomeiher
than the plrqf fhie pelynepside.ofeneially, the bX pegtis dbeutisr10yhotvirer, G biificiele bast &I
and DNA. The conductivity can be controlled, for
exanpl e, by the anount of &It in the honogenate or
broth or by diluting the honbgenate or 25 broth with
wat er or other suitable solvent. It is preferred that
the conductivity of the broth or hormpgenate after
addltlon of the ethacrldlne Iactate |s | ess than about

Y T T I A A -
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present nmust not be above an anmount that woul d
precipitate the ethacridine |actate. The exact anpunt

w0 g004de3endent mai nly on the type of salt and PEEUS2004/000499
stoi chionetry between the salt and ethacri dine
| actate, and the 35 |imt is at the |low end of the

nnpuﬁfy%%e&l?ﬂta@gﬁe thE YH of theébroth Sl HBmbRWENREG: JABAN SO BB bBacsidihd Iactate is

tive he et hacri | actate. The pH, of
profefly g O A G b G OB FREBEA LYY B Al vit e
prefetretcbuat of adepeﬂdereb@feraebyaWH@f the biathtohionphenak aftdn @ddition of the
ethacﬂﬁhé/ R&E4 15 go%ut Stw&dm&g pt@ifera{)]@ gﬂ!%}lllt y6. ’?ﬁérﬂF ?e%ga‘flp@slhg?é cﬁ?ﬂ%es on

%Bd he anmount urit
the pplppepi egipre FhBHH Wé’i*%ﬁl R e émeferafq raR BF Stk PRABFTerpbebout
6-7. | actate. The pHis preferabl y not hi gher 40 than the

pl TEJ br%ﬁ? &Bi%%ééﬁ)a? atﬂslardag itioh ori] E}ft ath;lic}éd € l'ﬁc?att{) ophcr;x}%ﬂgie 8&,% at an

wever, or errticien

elevaﬂ_ﬁg @@P@@H‘B 638 2 pivd ofSEE0 Whetb 40rgise theypraperatye 3ud & hey loag depards on
manyt fA&orf) hﬂclﬁiﬁmé thetyh o®hdlypestidh ofTReed aihe:, @ bdyehoddrdetiohd e 9£lypept1de of

ek PRS0 HS 05 e P PSRl e st o
anti-tishi faytotiF (b ywificdtions, gtatedietnberatites arqeifres . vderersdordiall-lofeth antibody,
it is ﬁ&&f&l to%av% 110 NQ{E & hi¥e %‘fe%nﬁv@xlaﬁﬁre nla %g@"th@lfl alJoﬁQS&U Q’t’lhl tﬁé@e factors mn

mmd 1§ gg%r&ﬂ ?} emggrgt%{:] &ta tgetqﬂ“f or, glége%&]egaﬁgﬁ?atg%af%rolf g‘ﬁ & ztcn eglactate ranges
from Thy@t iopm @mp@gla‘e fovabous TP E anee wifarntge $o1o pbdbt thére temperature to about 65°C
held R)p L%&qmolngﬁtes tl@ﬁe lel:ﬁ%gtm% Qﬁulﬁ I’5L> M@vtatlgél ranet]ﬂéfé'reﬁ %&QS ﬁ(\/}ﬁ leaut 50 to

. eferred range for such pol ypeptides of about
65 Cé“el?f"rﬂ?@”b@d'[‘”l’i“eﬁr honogenate after addition of the
et maabthetiaspect, tixdivaiten pxptrlﬂ@raabdlgosmm df RGitHD btk fatmetAtion broth or

hom(%]e&}éq;oﬁhqm&mngeﬁlggolﬂfggsi é@l}d%lr%ﬁ heIefo ousm%egtﬁf tP%ferably,
the pofppeptide Acdiseled i spebbrpth qﬁéorﬁwenafeyaée sHs, ?fglrpﬁkﬁ’ébtc?”a@lﬁétfm and

conditibis@bra@iftbrothdd Bémogbdateartyas indoddddfab&at TIRRSsdBiod M@ree of the polypeptide
ept of 1 r..if S

can b@l(aeet%rg‘l e dbytag r&g)rolpnz%ea erl‘sseatyg Lfrglg%’] the :%s% ys as n(ét?(F a)é)gx%l ﬁu ntul%llné parameters are used

and ngbyprpedeprodagtien is Frpfucésd moeven@ml rrtaﬁer sygh 9 thasp pregdurgsalesedied

velow:(ab' )2 purifications, elevated tenperatures are

A. SQlec% noer%c &i X’& an%?\iodlﬁoc t1onui”hereo ngt h anti bOdy’ it is
ave the terrper at ure no

hi g¥héle the hedypeptidokprein SCh asgahfibpdyewey Hearodeped frgmmany ypuneg (e.§-ypeptic
cleavd fn@l:taanﬁbhﬁess SRReHBLUL Bade frec&rﬁlﬁnaﬁﬁf)ﬁﬂa REleiDAMPERARL ﬁle

itiaon of th t hacri di actate ra
A MR A ATV N SRS
polyffeptiietsidf oxtrrest dEthodserpetidbonndortselecibpiie appto@iattrubled abid forexpression
of he@ R%éguslao@&pmeﬂ%ﬁ&ng Jfat‘laﬁtmeréo%qpﬁfcﬁ%fdﬁ{%stsq rSQH!:th Qﬁlppro%ngté

evat ed, one preferred range 1| s from about
nuclﬂrfeﬂc’& i RyFPasg IB?M“P ihodypelypepiidesae Hﬂcmlah% e lsa%e,}}é@eﬁwn ip fhgart

i nuaminbddvalphitbediches: taing piohosd, DNAmnc(OﬁmgIﬁé tnedoctbimbintib@liediis readily
1sola1fe§ &H‘E&B&Eéd%%%roﬁx‘}eﬁt d)ggl gr%gact 2 \asf I QﬁéoH& F?E)@(E lpf%lbes% Arescapable

rirsin ete ro
of b"ﬁ%‘}gﬂféﬁt’ﬁuﬁ & gepp @F%‘iﬂéﬂdﬁb‘ia"y@%‘g&ﬂh?ﬁe’é fpine apﬂgvoefﬁ% sBehdgidoma
cells bdiveSibl€ frefriddisburddiof HEHMIYLNSHR isofdieg tKé@N&mayme bu@e pitd ression
vect()'(;:]sogr ehgatﬁeg %an lrgu?sgorggdd 1I|1tg %ﬁ; (r:n? Q q) Oa‘i ilqu cells he:ﬁ% gxtag ;tg J{lt?e%ﬁ of monoclonal
antibeidies rnefée ofombinent past gl rﬂewele artiglggrpn beeorde!taefrwrﬁﬁedn ip\paciania of DNA

enco OREbRY BclRRIRUraSHINCAS OpfAifn - aSEavSol. Ia $ zmt@ gwaﬁ;qy@muckthun
uri s are used and pol ypepti

——;zzﬂﬁﬁéfpgngi§gﬂ§%%ﬁcted in a conventional manner, such

as Methodsgorhnoaithgmeshutes entibbida havo bécpviescried Belleadt Prefirably, a
humm *cl a%h&)dfﬁ gxﬁ%pﬂoﬁé@%g Euﬁ él&lQ?mJJ?ﬁJe 91@0 it igoil 'yydlnjcgthét I&%on—human
ypept1 erein, such as an anti body, nay be

produced fromany source (elp., peptic cleavage of

intact antibodies), preferably it is nmade

reconbi nantly. The nucl eic acid encodi ng the

pol ypeptide of interest is suitably RNA, cDNA or

genon1c DNA fron1any sour ce, prOV|ded |t encodes the

a g,




10

15

20

25

30

35

40

i sol ated and sequenced using conventional procedures
(e.g., by using oligonucl eotide probes that are
we apadx93 of bi nding specifically to genes enchdi/nsopsi@0499
heavy and |ight chains of nurine antibodies). The
hybridoma cells serve as a preferred source of such
ThesDiAhu@meeaino 8l &tidids art bfen RiNAedB s BRpdA a6idgks, iwhic are typically taken
fom EXRERR B2 R Byt AL SR LANGASEITAL Mo
Winter gpg qeveorkers Sonss g b agism B2L: 332t 526 08B Rigchmanh e of. et B32apa3-327

(198808thoeyeh bral., SReice,280: a5 14l 1636E3953Y), Uy@@daming aﬁkrv%aﬁfeee%ﬁ)h Huences

for th%EonQ%%ﬁo%[g Qqugnces &Ja U %godn Afcﬁre‘iﬂlgﬂ’tfﬁgﬂqg&/m I ng 51%1 %? are
chlmc(n]; g%ydlﬁﬁﬁ S{:ﬂa]: Ne| Klt&i@ﬁﬁﬂ W]pmﬁqbﬁtanudng\]ﬁgs than an mtact human variable

domaih3Rs BkblaulBB(cd BPR) eona@smg§eqt6&ee HUABRL AL HRIS. H;HHB ice,

s S 5P i Pk n o v s e
possilplpspimg FB gesidpds pip dubstéded tytraidids flomamal@osalis (ﬁﬁrodehﬁintlboﬂws

N0k PHETBI b hun;'az Vé%lg%%{ng %gtﬁ %ght Eﬂe%gg PALL d?g mAking t%\ umamzed

nb%f n- human am no acid. residues are ten re '
antioadieR {5 SFY TMROE Qeuce ajiPnitty a ferordng it sospakied Khep-fit ?%lmiabp
sequeliGerppibe vatiai@donatnlofa wddanedntibodiils BaEthLidkdiBNth€ @&freliBrary of known human

vana‘tﬁec-‘&ﬁﬂin' SQJULI’MCSP %ef h%EEPsqueQJe lr.l]%% H%a lt%%hat otté%fodegtéﬁth%afgcepted as the

and co-workers (Jones
h“ma’e ﬁ@%‘rrk rﬁl@é?ﬁ%éﬁﬁheérflmwed sk (ims @ 8 1. 19D GaoBoIEL: 1296 (1999);
Choth{ial&d 88 J..MIVeRid) OBYEI] ﬂBS’Bj Anot&ilnﬂthﬁ&‘uses?a?pgmmﬁé%nm&egmn derived

from {hg' c(?o%?el]gus sela%e ?e%?ﬁ{ u¥nléllg Anltqgodleygfear \all%crnha? tsJub og glqné]or hgavpmhaérﬁ The

sequences correspon
same é?ﬁlﬁ“ﬁé‘dw bm%foaaevrgql 91ffersmévmanizedmnbozled(0amn i dp RtbeeNath Aend. Soi.
USA, @0 4085 (1992 Picktd0 di, @ Smfnbhob, 15Pak23 (Nvsy)4, 816, 567) wherein
SRS A0 b SR, AL A A e v e
and oherdarersble bfpllog}ml propssiss- Higrwelnevs s siccotding e aptftred method, humanized

antlbdaiéﬁrﬁg bré&fj:d @jﬂi ﬂ)rp&gyo?& gils?ofttﬁé Bhr@xﬁil Eéﬁu&m Bk %%p&él hllulﬂamzed

r on resjidues and_ possi b
produgts usmg R esﬁ’"é%?g Onglé %ﬂ‘“ﬁﬁ}‘zﬁdé‘é‘i‘lﬁ’ﬁﬁs ]FIF"O‘H“PC“S‘O“&I

lmmueﬂgwb@iglmelsart @suronly pedeltandat fabdidi t shosekbilldRH@the o i @enpoEs
progrzﬂﬂé%ﬁvé{ﬁlﬂé @hliRsH IR (ﬂs%iay BQB:R’Iel tﬁr%m%gnah&%}énaugrgl Qr%ctures of

. (P (#n naqugghb humani zed anti bodies 1s ver
selectyd TP AP tge Tt e et (periet ?f;}hese/s?eselamrmwgts srgiopinget the liely
role ofthe meiduesid the imstionihg of thevpddiiod imbdveglomiltaiterRaR, iof, the BRilysis of

residu@hdt %ﬁh&c&lﬁé%ih% Plhe @anﬁlggce%u ?{!L&(meglqg ?]iildsits%gt{g%% Ng gu's way, FR

ag ai e entire rary nown uman
feSId“%fP? Ef’[ﬂel@“ﬂéﬁ‘b‘i0ﬁ‘b’§%’qﬁf€’r%§mpl%@dr‘i‘aﬁ?&ﬁe%‘@ﬁﬁé%@@ thetvlggired antibody
charactdrigoesith 4s dncielivad affiity td? he kpgteattizdn), ishefevas G Rh&sl, BSh; H@ariable
reg1ont}ys%& ad (ﬁg(ﬁ%I{dénost%%S%Iasl llojl_ge? ; ltﬁfgxg b l‘%n | Zbe d ant  body

I s et
GRS orpe oféfpe humgmzemtlbod&obqfﬁmty m@redg@:{boc{yj@ggzax)tymplated For

exampﬁn 13 htﬁﬁanﬂﬁahﬁlﬁdﬂ&@ﬁh@ Rattd SHbRY mhy @mﬁ Mfﬁ&iyrﬁgghéﬂp such as a Fab,
onsens S sSe human

aatis Rt e PP T e TSR L |8rd8“rt° ﬁﬁnaﬁtﬁ PR gy ueare.
Alternatiyglyrfe hulppgized srgifedyfor effistwonakuradaytibody ey de arf iotct Sleﬂbﬁlyaduch as an
intact G b6t humani zed anti bodies (Carter et al. Proc

Nﬁ;#ﬁﬁﬁﬁ ad. Sci USA, 89: 4285 (1992); Presta et

3 Faph gfxents cﬁ_‘g’f du? }Qligcc(vir%%)n) E. cplfandg efrgﬁa]ﬂ}ff‘é)ppled to form F(ab‘)z
fragmenipiGartends b/, Bivdlectamnib #yb t0 i €351 60 € 9PRYyTaRE 2 &k tivhrother spfr64ah, IFQIR'),
ﬁagmé?lts cgﬂ lg:hsoﬁteﬁ H@cﬁ}yﬁoﬁlﬂgcohgﬁan?ﬂgs{ c%ﬁ Bt 0O rqec%ql.{%%for the %mﬁluctlon of

f avor abl e bi ol ogi cal E‘YO pert O acni eve

anti 0%\‘/&'{3@1”6‘}%@11 P?Japaar‘fﬂt toftheskitid PFP@WH’G?J Inptheparibedinientsathe p@b@iyegchome
is a sirgle@hqii B@ApRcht QVFVWW 00853 85; Of . BN Y S1591,80 ahd 58P A5, nflﬁlantlbody
sequences and various conceptual humani zed products
usi ng three-di mensi onal nod&ls of the parental and
humani zed sequences. Three-di nensional i nmunogl obul in
nodel s are commonly available and are famliar to
those skilled in the art. Conputer prograns are
avallable that |Ilustrate and dlsplay probable
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Various forns of the humani zed anti body or

affinity-matured anti body are contenpl ated. For
wex@apds93 t he humani zed anti body or affinity- nBCT/USH04/000499

anti body may be an anti body fragnent, such as a Fab,

that is optionally conjugated with one or nore

ﬁagﬂe@trng@tﬂhm aa‘gﬁgxtagﬁgod}" e, éjrag@erscrﬁagiﬂg@fz@tl\% 2§41,870. Such linear antibody
i munoconj ugate. Al ternatively, the humani zed

fragmepis Pﬁ’otlffoﬁ?sl’%’ffﬁohl?lstp?l%t ured anti body may be an intact
anBisiroidiy antibotida a@ antéhodies 3ﬁt liapd tegling lsgpGlicitigstiorloOlehpt twé-dilfferesH
ep1t01§eﬁ a@gﬁgl%r? bﬁge&ﬁp élgéd{& ﬁl ‘ymd‘ tg c@l?e?eqt c{ep{t&gg cﬁthewi( h pf’?)g:g

coup orm F ments (Carter
Bispegific g}nbodlq_s)p@/bqre@%p%@&}-leng_tb anti @i:ges fleaptﬂ(ofggg_g}x?nts &&e 8@@)2 h]@)emﬁc
antibddes@not her approach F(ab')2 fragnents can be

| S %éc%%d%%cﬂ% %gedeené Ai)f)%)%,c%t arr]1[1boccio nhlabq?a &%nﬁgg ]gv&h tﬁe J%esy.geﬁ ginzh}ig s%émﬁc:ltms
(antltfo‘zl}agﬁgqqtcgmb/‘pmg sitppharg @B@ﬁ@qmmupqglqbﬂ@ cg:p@Fapq-d@glam sequences The fusion

prefef%@ Glvlithla® Hﬁﬁunoél&uﬁiﬂ%%—cﬁd@&ﬂdtdﬁ'ﬁ&&rﬁm Jolihﬁnsﬁ@tai 10RChrt 6f the hinge,

40 t F
crt2 G i, fireBirp o & 12 b A o 35 Yoy s Rping e
site ngga¢sirty 6 Yight- 2R DIRDO M GOR IV S s RAT pHUBAODAA. W"Odmg the
1mm1fn5@&ﬂﬁ‘t{ 'ﬁea%a@hﬁx@nskaﬁ‘d ﬁ'deslirécﬂ @1@ [mrﬁﬁg %&Qﬁh/hght (ﬁalﬂ, are ikSrted into

described in U z?ﬂ
s ISR Ve P RIRES OB AU E R EPFT BB gl prgvides o
great Himlpmz irf ddjnstip the bogl@spaties afthd thodpdperttilatagmentein binrdinegts when
meq&?t%ﬁ&s ok‘ ﬁl!s Me@ ﬁolﬁﬂtldgthalnggséa mttﬁQQorgﬁ'ltctxﬁlr p‘?mde tHe B%éngﬂleﬁelds It is,

enplary ecific anti bodies_may bjnd
o BT méfﬂi L BIrRLOTRR °f1a11|611“%ﬁ1°@ bpepids’ BHERP pRgession
vectoR Whdnlii@ak @ &ssi6iBét atieasfatve }Sxﬂj‘peﬁldaehafnuinleqdaﬁﬁltgk hasﬂiﬁ tﬂ HighQiells or when
thera?ios a@%&f’a@ﬁa@‘?cu %1% ( €. g ! F( ab ) 2 bl SpeCI f IC
S Actor

to a different approach

a n 114 pseferrod smbodisreat of @rmpmgacwhe fyisperigic ansiBodics are pprrgFeA gt  bybrid
1mm1&15@@dufuh Eaaw dB&in w(tlad’\ﬁrlstlbﬁldﬁdg £pedifi@e i RO bkl B GytSil inifynoglstlin heavy
chamf 11 L%gt cﬂam paur(%rf)\éuri g%i s%cbalfllcliia o 11% OSE S t}r)nl‘?u er rén]e AN fefre thaﬂﬂ.g
asymimetig wuehauﬁwﬂxtﬁém de aemera@a ﬁﬁtinﬁdes% hpl?eic’éip ?fgnpaltnd |frea§tlwapaﬁ t
imm@bglbtgn &Haﬁi@&nbda@or@lﬂg the ﬁt@ﬁn@ﬂﬁanﬁﬁﬁh&@ﬁbulﬂl light Shafli@bBf dn Half of

the b%geﬁn{% g\f{]ﬁ e%]ug eqr%}écfpss ttg igcale ¥v (!}'a se aratl &3 n%‘hlaapgﬁflc qichsclogeg_ualo 94/04690.

YETREPEES
For flythaciieads of pﬂ@@@rgtbwpwﬁatantibeda@tseeofqeexampht, Rereshigtdl oMsthodDigas
Emagﬁgggqﬁgzﬁhgmgynnunoglobulln heavy chai n fusions and,

: n é”é?of etg ?ﬂognlgreag!g bgcﬁlﬂ pegn g Ia\ﬂ)h%,@g qgéﬂgl mgeﬁtgce thgeen a pair of

antlbody-mmeamsa‘o@cbﬂdgmenteétomasm1ae dslpercdnmed o béterbdihasthat are recovered from

recoxﬁtfugimeﬁ mltm-gh]!'h§ p@fegé/d &@rﬁlcé QfupriQE & #bhst 1 %aﬁ‘@gf Bi: blﬂ dbrdafd of an antibody
ad) ustlng t he nut ual roporflons of

consigy Id9‘5"é‘pt %ﬂa@ﬁﬁwgwfeﬁm@mlaﬂ Eh e CW%%OI@ ° ivelesg af the frst
antibb@tmhoesule fre tepRcet h/ﬁtEErgﬁ(Bldy! plepis (e tedsike nsrygepien) Kofpw@satory
"cavﬁgsn gitlﬁelﬂﬁéa &anﬁ%r%}é!a gghetlgge *R Eﬁaﬁgﬁk dx%atgisbn tlletmtérﬁce of the second
'e to in co % sequences for
antlwa&ﬁculaby rerlméarmrnypép@ ?1€Fé>h@¥§a’Yl'i’°}§m?l “Hlﬁ%(e -Ex S 7 gonine).
This 14@6’&1@@ mabRRish e ine¥Rng &8 ol obhe Blterdd@@S bvet tlier pdaytpE@b-pdaucts
mmhﬁﬁm EQ equal ratios results in high yields or when

it'"8s are of no particul ar significance. In a
pr éiissvwii@dntéqq@eﬁanﬂcroseﬂmlteh prs'hefeyproningake, antihedias| Eqsevaplie.cone of the

anhb@&lxt,s' ub@ghe@e?ocaiﬁﬁgaﬁ Q4N 3&1916@{0 aﬁdllﬂw dudr tggmtumﬁdﬂ%{l&méé fakle, for

ch ai with a first bi d|n eci fj
cxam S BT PR RSB EOD R TRty Sy Nor b ERgi0 and o
treat@én@OAHI dnficti¢ria9 1¢0084Y, Woge/eonamts bdrERti 0AQR9s Fleterdconiughty Jntibelies
the other arm It was found that this asymretric
structure facilitates the separation of the desired
bi specific conmpound from unwanted i nmmunogl obulin
chai n conbi nations, as the presence of an
i mrunogl obulin Iight chain in only one half of the
bi specific nolecule provides for a facile way of
separatlon ThIS approach |s dlsclosed |n WD 94/04690

~ - — o, o o o, o o r
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30 constant domain. In this nethod, one or nore snall

am no acid side chains fromthe interface of the first
wa@eaoloeady3 nol ecul e are replaced with | arger siBEr/URa041600499

(e.qg., tyrosi ne or tryptophan). Conpensatory

'caV|t|es of identical or simlar size to the large

Chal . t 2l i agents‘at®well known in
maybe ma eu%ng % )kl)e(r)%ﬁt 1S g‘%&lng Bhis! g\ﬁt Bl@&‘gsgﬁ @l&fg git RSyell kn

rep acl ng arge amnno
the arta@fi ee éis@@ecb & A W%tﬁ‘l‘)sf‘rﬁ?‘sp 9. algpgibginggber obgroghjinking fehniques.

t h]fe@ﬁ’]&hé%ear gene%hxhgﬂn@éoﬁﬁélaﬁiﬂfédﬁ fivechdiatsiagherdts hancdle dsindegpcribed
in the Iétﬁr&h%er gja%&on{é)le g)ecﬂ?c n{lbo%e nc:,earrl beo ¥%ére<9 Jﬂ% chelﬂﬁé/é?l . Brennan et al.,

S UC rs I Specl
Scienaar2D430 (i989 dpspriiea dwcaipg gféerbm mr@etdmféaodlem mtw@ﬁaﬂm Gatedto

gener;ﬁﬁi(éblg Oﬁidgﬁgnts F@Ese %ths Gre rddited ﬁfthetplfb@enceadf e BRES] @SRk Bnt

sod1ux5 grté%t%cg 2@{11&% %tﬁﬁf Id%lg‘&l?%xg%%usg\l gt%?r%)‘l)ecﬁar dlsulgilc f%mgtl(%t I}Ee Fag 0
fragmpiisQio sl ateGheh agnyeted tqﬂmumt@bsygiteém)adeh@hm Onpvod e Eep-TNB

i 1 cOnve (o] o Wi e@Fith an
denva&f&{s/llsﬁhe%ééc%volﬁ 2Bt ind Y- lﬁg%d&ﬁv%) v g;’slgbgc 19¢thyldnliRALIE RlxeOith

equimgBORD)nt of 8t %@n}f% drivatiym oi B éSP‘?fg%Wﬁ‘b?%’o %P'g@?%“é%*
antibddfed ; ﬁr&szaaw 12 99agemi@iyr theselaieinugbiligatiomyf ecymeeni ent

C r IQdc'dS tloiaa[llg @aggll%%g&qs%an élﬁhgcﬁp Legov%&@cﬁn JE ' AB}? !uﬂgheﬁg&ﬂ}t Supled to

are disclosed, e.g.,

form blweftﬁ@nﬁ@élﬁs (Shateby &, 467165@8@5‘1—7&4—% AY -3 (H°R)- nunber  of
cr 0§§u4 tédﬁiﬁqm fok ﬁ@lmy aqw@aamgaqiaaﬁmesodfz Grgng et direatyi frogn
recm;%rngtge 1 Lou tucr:edﬁ%lgé also%eea escnbe? r@*‘o?f'l =xtd Olg qysgéc{ﬁ% Qﬂ%@&e‘s hg'x%\f)gen produced

escrip For exanp
using fiugipeeniripfts GLoatelny ¢ obildgumungh. ldé 1|éf‘7eb'iz§1” €850 |TH@1°?,"H’Q ﬁ’ip?,ﬁéPephdeS

from Jchla F&%&?}un Bognoan llﬁ&d B lthe Fab' &)rtﬁﬁak EMeediff2a antiBddids bPHng fusion. The
er E| ntact ant|

e oS AL TR, oo

antiboRly ég@odimarg rithistnethad en plegfeatibzed for thher Oéﬂc@@éﬁ %‘é‘b@b’ ht’fﬁ?é‘lmers The

ndiab Gy Qb}ﬁblo%%kh@é 'b?ﬁolﬁﬂg%{ut al., PR INam h$ 8Kl A, DO 63443@48 (1998) has
vi cl na ithiols nd vent

I disul fi
provided aplergtiye mFﬂlém% Sﬁ%fﬁc au %gtﬁrggagrflen 5. g‘ilee ]ﬁlents coggnse a
heav\Géhfiid @4rtabid ddngiirt (Nidonintestabie mlighrthein (variiBly defesin (Vak ty\digker tpfas too
short Q%allg\b g%ujfr%kﬂemlé}l%e RS Edn At bYiBSsalns cﬂaﬁe A o3V V@ﬂldtVQ domains of

reductlon Wt r.capt oet h
one SR & e Pl Y BT VBT S P R
formingiwvoadthBn-tiedingkitésl Waothed stfaagmot thaking ibspeific hitbodyrdiagthat py the use of

n&e
single- Hlam? & xg%kngeﬁ Ghas ﬁ{&g%{ﬁ?%lgﬁelﬁ rgﬁlgﬂ? yzfag gJ fﬁglﬂl % > 1405 $148 @994)).

AdantoB o B A PSR FEANEPRUA. B el PRy dntbodics can

'beprslﬁ&@m&eﬂzlfrmmnﬁol 341 50 @ysd))chemical |y coupled to form

1 7§]gq<§iaf1 Q:t lisgegd dig pé&h?ldgp%alﬁg %re arell b¥ E%Bety Bﬁﬁjemods known

ouS tech ues or nakin
in thesantd Thesenethdde gwlbcieslpé &b Aqt Emigeie, Efé‘d?onfﬁi"%ﬂé‘?ﬂaks"wer (@ndhq ogse of
naﬂnﬁl[y(b%u;lrﬁlg RE&0 B RgWRhce Qﬁ'lahts)cbbl b&ﬂifaﬁorhﬂﬂbﬂgo&hcﬁ@h&beﬁeﬁlated (or site-
d]IeCﬁg)éU%,&a;g?rgﬂ% gg@ mu%%(ﬁ%n% ?féas&e{ﬁ%gﬂl‘% ICIICIS% PS nt I PQI' i‘ ?%g/(hgxa%t ?r a non-
vanaﬂtveﬂsmﬂtmlpdypebﬁ@ 1547- 1553 ( 1992) ). The | euci ne

@Iﬁ&gf bpgegﬁdbfi%gmojlﬂl qg‘aﬁtﬁ@dy%@ﬁe ﬁﬂ&n&d&ﬁthﬂésg&ﬂo RSecRF Rinction, e.g., so
i nked to the portio wo . differe

s 0 GHERB BefeEE oDy e SuF B8 R ey REFB G T OB AmirRPds
subst@titend i6d dE Bkegdn df Fhe aftibodye Attegatiosty Qr@d«ﬁtgmmynqyptgngpgdudﬁ)dnay be

intro%.\.ﬂ & e%‘ﬁé%ﬂ% {h%gb# a%o&z@é meklﬂ"rm dlﬁlde p&lq)forﬁ%g EQgkk HEEibe

I zed for ductlon
an tTo mgmse s seven hadilide ofﬁﬁ@ntﬂa@dy; ey &Worpctr@:% E ﬁ,g/la@dveptor bmdmg
eplt @ﬁférdieQﬁtd)oW(er@hdlly AQREbOAY fribment) RrdeeribellitU.S. PACHTBI,2BL; for example.

A 90: 644
81:{% tlgﬁ?r?lgf,agrﬁ%ekrec%’mr%u)dm% %pn]gllbeg &g?\lg/]sl tg %noeg r@g %cﬁnfé:ﬁgggdn\é%n IgG

The fragnents conprise a heavy-chain variable domain
(VH) connected to a light-chain variable domain (VL)
by a linker that is too short to allow pairing

bet ween the two domains on the sanme chain.

Accord| ngl Y, the VH and VL dorral ns of one fragnment
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30 in the art. These nethods include, but are not
limted to, isolation froma natural source (in the
W@ 2®e/02%393 nat ural |y occurring am no aci d sequePCEUS2004/000499
variants) or preparation by oligonucleotide-nedi ated
(or site- directed) nutagenesis, PCR nutagenesis, or
molegﬁ’ef](g § h T%&&algé%r} g)?% %at apetstie?gsrtbl og/ 16%% S a{heez 91 v%qg Eéruanlt] lé)alfqlfe of the
IgGoégnkabl e to nodify the ant i body of the |nvent| on with

re ﬁ%)gl%grtéo L_f@at{r%g{: ogg{e g{ltlb tclor(tJ erhp.]z%ed%efem gor exatrwﬁ‘ae i efaltt%o dy may be
linked fqropeyfa &atisly obpra- Pé?te%?oes mbtnﬂle eeo p@tyeﬂytpbezlyqou pqﬂmylpmgtycol

polyo&?all&ﬁ:nd‘s a9 b@Blyﬁif:rs Bﬂﬁly@tﬂﬂﬂén@ @@661 arAlpb1SFHAtehy ﬁ!{dﬁl or

aorlgim1 %ﬁuc‘i"em&/ctdtﬁ athll e, res due(s) maybe introduced in
ng interchain disulfide

bo b Hetsrolpaeus oveldiqrcidife.s, oD&giop genotifig DNAG is@eisly inbeted mtoamplicable

vectold ﬁ)l“ Expleksiod idhe ﬁt@t%o@ﬁﬁs‘nhﬁlﬁ’ey the @30l TRY su'ttﬁ)@tﬂfr&ﬁ’dt@t ﬁa@ vectors are
r ope into the anti body

e recept.o n
a"aﬂ%z sf?@gt REFRO3F Sﬂ?ﬂ‘?ﬂo &g?%fwgﬁ%w‘fsor yid depsudipritlen psiggotshe
nucleRatid tobbe #RGte@ Afp, the \@cto@maﬂtpbmculalil@st,é@ to Betthnifemed with thérector. Each

b Efalfins SAbY G E &R il B GeER
Yoot It oS e of ?‘Epe Fc r%ae |nééh “of fan | ssg&ﬁv\ﬁﬁ %gﬂigg%gble
Depep;%nlg/og@(ge}'&?% 613@@ ho eézemréon(xﬂgnegl S ger}efj)@ 1nc1}1(§:@1t arp @t@mﬂed to,
one o@hork gEHg folldvadg: & SgrabB@@its, ab bifpif @heplitad s aRiongGork B@rkbrenes, a
| gG nol ecul e. O her

pmm&le ?%gl#‘lm E@t&ﬁﬂ {10%89{13& Eody are contenpl ated herein.

Fo Fn ssseEplagmid peréorefivpthipipeppliveryand eontrplisprvengesttent eym deriged fpm species
compdighild \ﬁﬂl}ﬂleﬂtf)st Bé]]fh-re{lfséﬂ@ bdBL ERAUGh Eiﬁﬂr(}fﬁ%ﬁ&ts €heBrector ordinarily carries a

rephcggcin)él?et GWGE ? mglq}{g se tienpesolhyteuregé)\ééle gtf%rognd%{u l]iﬁmtppelc selectronc bl

enes,; or copol
trans hltfd VESE @fﬁylp]é#é cqli lytwt:ally Bansfiomé pmgmBR&Z Mesimed d?nmé ifigm an E.

coli shddle®(sét, &mdh%bﬂ &2, 386 hoys (1719)). m@fmoﬁtlﬂﬂyﬁeneﬁ Lﬁﬁlaﬁbl&llﬁ@iﬁcﬁ
ta

tetrac&qmgre 1?t%ngeba[nd 9111 égxptgeF e'c}s%?leagg(flg? 3%135’8"1% tﬁlﬁ%{rﬁeg%gﬂs %196 pIBE522

plasnyd, oy Q_ﬂ@r brataiial plamdlenphagh.alse gantrpltyl comfinsaorga e difizh @ contain, promoters
that R RHRIABY the WENPM: 4Bfebsdh 3f B Rlect¥ethdi@blefesf OF this

pur.pgse and stel ection of the appropriate vector wll

de size of the 10 nucleic acid to be

i N$erBNencorting thetpolypeptdenr ingeresk htthig np@bd dxpradsed noh@dt dire@lly) but also
asa ftls%n%th 51{0@1@1550%%@6 We?eﬁblg/ Q Qgﬁé?s%&lﬁﬁce oﬁﬁﬂe@pol%ﬁ%ﬁttd@ flaving a specific

cont ai ns_vari ous, conponént s endi n
cleavigg ia % i Hrtermget oL dg FORpRieC i et P AP BrEmay bea
compD@peithe ngtog r & hey lp}:arphﬂt clithegblypepiide DA o sdinsediddenty @€ tedtor. The
heter&@m&ﬁﬁ Ee%u&@@s%feﬁ!e& s}lt 1{1(?[% oHéjtﬁat 15%& 3 Tﬂaglocésgeg] i ee gleatvgd bya

one or. nore ol l owm ng: a sfgnal sequence, an

signappeptishsq) Ryfthehapicslb at i on, one or nore narker genes, a

pr BérptoRaryotia ekt @11§ tnaa ﬂs ﬁd’t irepct ghiddlant] fobsd 1B ha@e o3 € SURARER polifeptide
signa{ Q%ug,x? %ﬁe%éhal rs)el %‘én'é% I{Rﬁ’a e su 1rt1§t 9 Q&?I% ar¥ot19 si Pse%uence sgecged for

ces t a I‘ e
exameler%atthetﬂfcelp wiosisting eEthe e B, ompF, Ialkalrne plepelétdtatenpeeeﬁmt Ipmp pr heat-

stablMnlefdtoRin Wl&b&r@' Fob @it &creﬁ&h&he%%ﬁ&l @Jqué?ll’:éihzﬂl% idgy, tﬁé@'EJsﬂ ﬁ%ﬁe@e leader,
as we

o KBRS S ot SREGT YT S G Py et n U
Patent Ny ﬁ@twmeet acid phesphagrleadot.alyl. elpicénus glvalainyle® ldage (HPBI6R,Y79
puthhE@m;IrfP [958 o 191RBR3R4 in VO B/ AS5Hd ﬂbﬁsﬁé& 1‘5%@%@@99@ E.
ol.l specj_es (see eg, Bol 1var et al., Cen Z.
(1 in.0 s genes for anpi cilli n and 20
t eEXp&Gsycﬁll vEI@S coe&tnsatnamaeacamhutdauﬁatraﬁamet e Sec@ A Yepli®&iSone or

more fsi?ercteh ﬁ'ogpcteflsf %b&%eiugx% own%ér a van m@cﬁo%gsz %“he ?r1§m of replication

Iasm
from é‘éhléima‘i BR32bi suitplyle for tl}?st ﬁ@mrm@tltq be@erta@uqbehE atpln
pronoters that can be usedlby the host for expression
of the selectable marker genes. (i) Signal Sequence
Conmponent The DNA encodi ng t he pol ypepti de of interest
herein may be expressed not only directly, but also
25 as a fu3|on mnth another polypeptlde preferably a
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si gnal peptidase) by the host cell. 30 For prokaryotic
host cells that do not recogni ze and process the

WO 2004022305 a eukaryotic pol ypeptide signal sePCEOSEI4/000499
the signal sequence may be substituted by a
prokaryotic signal sequence selected, for exanple,

f r @iif) Seleariog GeneTompiditst i ng of the IanB oon al kal i ne

ph nase
o nt%g;?%?lgglﬁﬁwrs ?e%FP Ig}, dJo til dcuon ég‘fc?t a?sg éec meC a selectat%ga énaglierg rf‘l" gis gene
cncodsg praiB@cHEyY ethe argral ortghevt@/@srsnsfonnpdépqt eedleaibemid@glective culture

mediah Pt cfeHd&IoOlfan&f&ﬁ;@&ﬁuﬂ{ th@%tﬁ@oﬁl&m%lﬂ%@!éﬁﬁ&h @éﬂé &30 B Girvive in the
Kl uyver escri be

ctor | eader
culture o U 9]3 )I% Sble 15 S%jarﬁflf oxfémﬁ)genetécrmaé S§s btﬁlagqugiiegg%i by this
mveq‘tlena depical §e|lﬁet10@ germ; dmcq;ia pRtegh thetdanylfaseistua hentiidtes or other toxins,
eg., §]§)2011ﬁ17 geonf'}bm |Iﬂe§1th€é;{até o@@fralcg/chi]req 90920 é)%eﬁt Q&o§5&ﬂ%bﬁcwm6es other than

" J%#H 3646 publi She
0566?‘153 e@feﬁen%ff 928 6‘1”1Ft<‘,"dﬁﬂf‘if{s CB ) TRRH Pritiesd rtge ngpavailable from
cmmvsmmémggcdngamnmaMQuEMamaraﬁmﬁeRequﬂnce t hat enabl es
t h %né/ &%éﬁé ot{agelécﬁm sjcl%ﬁl% ﬁtlﬁzgs tcggrre\sls%g o%g hgsgceﬁ d I'El%s ?ase those

uences are we or a varile
cells ﬂ?@?ﬁdbfé?sﬁlﬁwn gt ithghe puelpp peddkafingest gutcracAipdide conferring
drug phigtsiat hd pBRIRDveiti® sﬂwtlbrﬂb@ﬁerf @kankps bf th&ﬁinﬁﬁ@@élécM&l use the drugs

neomgaﬁ gsgﬁthegnoéz;{lc E]; g@ g A}ig? Q’!eget 35% %27\?@82)2 Oré/é:gpe 618010 a01d %/[u%hgan etal,
Seiengs 899 UG? GASQleerpramygin(Evedtn oy alo Bk Ge1hBisL o FWCAT? G5 e il thrce
examﬁ]le§gi)veh e oREEnpRoy Sl cakbk @nd%xi%@}onc bkt to38R Ry reﬁﬁ&h@@jt% $hed

cessary for.t rowt h of
appro?%agen aer?ggkriéﬁe 8r nre]on?{c é%ﬁnftlcmg xg)v\ﬁmyc?{)\ﬂ%nogcea[cgg o5 Ivéroaleﬁxne ueis%ectlvely
e ¥ PrmolgsSempendnt s not transformed with the vector

co mﬁeﬁ:lxﬁ}bs@@n %bl@r 158 r&RtihOBe Ilg)%’ﬂf&)gw df l}.n#ﬁéﬁ‘ cg?t'a‘iflés/d s\sﬂgab{ae?’ra({ng%r that is

e nmedium Thls
rcog S R B BRI G AP RS T i 1 T B =i gavisg e of
interepth Prymofery \?’leilqlklﬁ fnuse Fithprolekyog@llosts inblade tigdniedacemaese el lactose promoter
systeid§ @hfk RS }Ihﬁire, e 6BQ78Y. GBe%§é1 §tta?l %ﬁm&t 98 1%&'(@7@5 4 3raBihose

er toxins,
prom s QD 4y Bt Y4 1116 PS R Mg Bhelgobacs,asypopban
(trp) romatrspEh (Gocdddl,iNublein AcidsRa1 HH@ps57t(HHR0) and ABBET776)cis Bthridyromoters
such zlstﬁ% t&rpmﬁ? e]@JerJtQﬁ PES rfgaii/llaigcagr%& Q% ,%é 21 95 16?32) %ngey other

itical rients no
knowg, {’ﬁwnﬂm@"@% S SEARS it mislegtids siapeese e ﬁ%é“bﬂléh@d thereby enabling a
skilleBavarikérloperablyGo e tlemabrpNa efdodifg GEPBPEHANISRRENBictdntidt eZMR SCell,
n this case,
20:28 (gdsy)gu%{e% 1iIﬁlgegst EEa%a&gr?‘gﬁt SU 2{:&3 EE‘E’ 'ﬁ%ig v ?nzgﬁsél{‘eor med wth
t hBromefers £ gse dcieeferish syptpreselse g%nerpﬂmefele a §hiproPajgsenot(5-Be sequence
operablg fifiled foltlﬁg)NAdd'nkahnlgGﬁlpSW&ﬁ oBin@retthuse p&iﬁfo‘@ék ¥R bt RBoved from the

Ex t sel ection
bacteéa? Lo%u%%] bﬁg ?egmg%n enz tg)(r)l G{?({]msegecd to F vec p con%.}né e Idesued

neo ern e
DNAAppI Gbnet 1: 327 (1982)) nycophenollc acid

( W{)llnbt&aﬁﬂﬁﬂe 8l use in y&@t‘ BVl kno?In thél-ﬁ'g %xgn:lﬁé Q¥ Qultéjbﬁe promoting

d ol
sequeﬂ(%gfoa%%}(ﬂgﬁgyé T g *W%%Ot‘?f%}o’é%( 1<éggyc§rﬁ9 &qasa%@gnan etal,J.
Biol. lrepil.. 895: BRYE (BN pdr oglmolmtwdezymemﬂassynﬂ j LAGQBhay@E Ré) 7: 149
(1968 %Hﬁxﬂ H‘l&ﬁénﬁ@,nﬁe@b@(lt)% su@lpa@ ﬂlﬂfsé Qﬁ/&raq{eﬁ%e—%grépﬁ%{e

0 H%PIH eneticin) P gp cophenol 1 ¢ "aci
dehy nFEekiPase, RYEyae F?CVBW ase, RhpspRofEiglE RSy Bivamete Fpraerase,
-phoaﬁpgh@&ﬁib mntasee@t@ate kifdse, [icdehtiapiaG idoeradd Cﬂhys@Echlub&ie isGrherase, and

glucokifls &7 €St contains a suitable promoter that is
recogni zed by the host organismand is operably |inked
t oV ecapeImeiees, withpraindieliic nimpive hpyiizfisapdiicdel agfanag of
transchiftioR & blled BY Q6T 64nitiSat] dréiBd Bohid¥r rddR8s 104 AIdInN @b ¥Rt €
hosts include the beta-lactamase and | act ose pronot er’
systens (Chang et al., Natw@2e, 275: 615 (1978);
Goeddel et al., Nature, 281: 544 (1979)), the
arabi nose pronoter system (Guzman et al., J.
Bacteriol., 174: 7716-7728 (1992)), al kaline
phosphatase a tryptophan (trp) pronDter system
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Pronoters for use in bacterial systens also generally
contain a Shine-Dalgarno (S.D.) sequence operably
wo 2ovkesk3pd t he DNA encodi ng t he pol ypepti de of PCT/US2004/000499
interest. The pronoter can be renoved fromthe 30
bacterial source DNA by restriction enzyne di gestion
1socy@@lgorh@(§ QL ?Qsﬂhmasg dgé}ﬁiaiyx% Qﬁz?ﬁnes%@éaglﬁécﬂ’w&gu&og& rge%gblfsﬁd

Pronoters_ suit use 1 n yeast are wel
et a%ycerhléehawmh@?%e@@r%fna%euw SIHV‘@eSpS?SB‘??B‘P]F L mltose and
galacRSOERGES Shiible tsfordind proyi@as for k0 &1 wast sxplesbih® afe fi@ther described in EP
7, 6§9r onoters for 3-phosphogl ycerate kinase (Hitzeman et
o, J. BI oI Chem - 255: 2073 (1980)) or other
gI {8 CHOPFUEIOR B/ a88et al ., J. Adv. Enzyne Reg.
Z: Clﬁkguo%@l & lﬁﬁﬁé vectb@ |cJ)r@diltdng Bk SGIRIar e biyove-fisfed c4:@fents employs
stand(%xé% agl%)%fé%]mgues lgﬁateed’] ?asrﬁugsg dér ]ﬁ\lfﬁy &er altg aereg e%ag?dgtgﬁo§%sglg?‘etl?gatedinthe
fomsmsvhgffnp@ethekiam@ecquwducose 6 phosphat e i sonerase,

3- phasf Q% WEEAbReclBERSBs in BM&H&Q:B@:,tr{fdtéaatﬁ@hganon mlxtures are used to

ri gsephosphat e hogl ucose. i sone
SRR ST FXER T IR R
by amyridlilic pdsttecyplienpisens whavippgptidre Phekdidd fronté trasfvmatltageprqfared
analy%&l bty @@é%'eﬁoh&ﬁas@ QQESEQJ .lmgfti;r Q)fuegcre@ W%]tlﬂe Elgﬂftil' ok Séﬂ@é et dP rI‘:{'oc Natl.

ronot er or al cohol ydr ogenase
Acad . K504 Ho S8 ST DG 050PBlee AU o P D or 6 he

methaCofi i e phalanes in Hegneldat 6 e9msymes associ ated with

c. sdllcfidnQd %%Mt al | ot hi onei n,
—grycera phosphat e deh nase, and enzynes

dr oge
r e SpER et ¥ el for lrpepeerestine e §T the SO IPE R ST Horobial cells,
mcluaug ﬁaﬁab;mwmﬁmga ccllf) GhePERERIQr Su1fﬁlﬂd§ prol&8roteffol/Bia giirpose include
bacte&) Qs cf fsnfc’e n 2{)&:&88{ telﬁecrtenqes?’l&; %? % gatlg C%r I’?Sr%%:rl €g1tzw% éga(m¥1>ns
Exaneplgs enabﬁeeEn(ﬁé@tz@vsw% wvlaas At ichides SorE- pabs Briespbagtpielirwinia, Klebsiella,

Prot@SRmohdlsled S&)ﬁ&'ﬂ@ﬂlﬂ‘ﬁﬁfnﬁn BBy 5, e.5) t@ﬂﬂfﬁd‘nﬁzr&e&c@i@{ dn@Bhigella, as well

as Bag?lc sugléag%eiugnl s anc! f ?tc%ze n}érmzs{n 1gd§ Iiczeg%zs 4?}@&“? sed m 1315 966 71

publishyd dem &, 339), f’mdombfa!s pricklas A e@qug"roe@ andFS’érpt@ryaqsy%qe @refeﬁed E coll
clonif @Rt i§ AN 6PFo @RICSATANS) S8 SudhdhiY BHifE séh a@Er}:%Iz BUE t:&ﬁxwtnh@ch

S R R R

Mutagtreties iyt the panshortiomd steina mey dwlbe emelyed ipythestiing hestsithat are then

mafm&aeéd&@&x&hIan&sﬁt&%@haﬁ%&o%&%@m@ameqprI ate. Plasmids
fromthe transformants are ]i‘°6ﬁ’ ana

r edt FHESEEEH W B drGPrRigrEa Rl ew&ﬁ%&/l%ar%%laﬁ@%féaan for
recotiylndntiBN ArpiofroteraentSang Ekangfles af startinREo@/i hddastth be uselia parent hosts,
alon%%?iI the%ot%% ar'e:’ ﬂig§de§ ﬂlq}?e tgb]reqo%@ or Messing et al.

e|c ACI Res.- 9: 309 (1981), or by the rret hod
of Maxam et | _Methods in Enzynnlogy 65 400

Stfa'(n1980) 15 C Sel e(ﬁePQSYPGand Tr ansfor mati on of Host

Cal

W3 T I S QUI l CUJI K‘].Q]Fﬁ b\a I D_ E 1 UIII Ilg Ul C)\IJI CDDI Tlg
j{rﬁe DNA in the vectors ({?e,"’r’]’)é’re any microbial cells,

1A20 ncl udi ng prowatryalses and fungal cells, 1ncluding
yeast . Suitahle prokaryotes for this purpose include

9E4bacteri a as c%’ﬁllﬁé&ﬁmé%ﬁ/e preferably eubacteria, such

27Aﬂ.b \J arr Ilcgal Wéﬁolﬂ zu)f‘ ld PHM}.S ggﬁ)@gﬁﬁéebllb E)(dTlpl [ShSY

I ncl ude Enterobact e such richia, e.dg.
27CE. coli, Ent ewebmcz;fmmptrEpnMAnEﬁ,A(J&lgEbﬁ)Jeé Hanp120
Proteus,  Saldonella Sal monel la typhi mirium

27C§er ratia, e. cW3119&‘9"#‘&?1”5137!?{414@@34{‘8&%’“0)&W@W%@P Hhkangg

33DPEchenrfbo??nuW?iel.oadﬁ,méﬁfa?gﬁenl oc’)’fp %g%ﬁlﬂgdl sclosed in

DD 266, 710 published Apr. 12, 1989), Pseudonobnas such
as P. aeruginosa, and Strept®nyces. One preferred E.
coli cloning host is E. coli 294 (ATCC 31, 446),

al t hough other strains such as E. coli B, E coli
X1776 (ATCC 31,537), and E. coli WB110 (ATCC 27, 325)
are sw t abl e. These exan‘pl es are [ I I ust r at | ve rat her

e . n o - o "
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E. coli strain WB110 is a preferred parental E coli

host because it is a comon host strain for
wo e@amim3snnt DNA product fernentations. Exanpl BGT/082004/000499

starting E. coli hosts to be used as parent hosts,

al ong with their genotypes, are included in the table

el OW. sU Jat y[q&gﬂ
36FgIDN(rrnDrrnE }ﬁoﬁ[&?\/@mﬁ%ﬁ*]g alr#la dg\%}s’d P%\fhuAjthﬁ%%
41HR7A7 WB110 AWﬁMMﬂawlpﬁUMﬂaﬁFﬁa)M@E@gPWak@t) p&@QvGZO%(Val’)

27C6—-\VWB110 AlauAptr3 nhoAAE1GS. A (3 rakE Lo )

“DhonpT 27C7 W0 APt st e AUBR dRETs) Mo dlogel ‘i’feﬁ’é‘%@@ ilvG2096
43HPONp T aegPAT I KAT R A PN UBPL LB ITFH006 VAT 583 AompT
hompT degPall e hait S0 RIS (V@35 homp
1ePCITUS20047 00R490 A2 B@-PBAcLIE0 Moyt iBDRIAEL DdegP41ivG2096
AlargF-1ac)169 ptr3 degP41:: kanR ilv(G2096 41H1 \AR110
44DAf huA phos* Wiloa)dfwm@%ﬂg&éa)cﬂ!é@degéﬁpzk@“dorwﬁlvﬁq9®

Ll N/ T

BT, arob- | sc) 105 ABAP BT HeEAL At fDgee 3 s Y T8

45FAI T UA phoAAEIw3 A a}hgfptrd A6 F 185 69 eGPA 1 Adnip¥ BASY98d pilask)(T107)
ptr3 AonpT pige:kelfanR spr WL48R 43E7 WB110 Af huA

49AA( ar gF- | ac) 16®3:A0ampd p/pt nB1 plvedAd) D6 O ef2Kbg R4l Wite2A0906(Val') AfucP
44D6 WB110 Aldwnptr3 A(argF-1ac) 169 degP41:: kanRAonpT

58B3 | vG2096 45FEWHEI Ao ﬂfomﬂéw@g@(adrlWP%@}!R‘GQ’VG@QWQI") Apre

for++plpheS LT “\A"
58 (argF-lac)1 r]gl g

Hleo degpal]) vo’96 (VaI ' i Leehs w110
S9AAf huA phoAAE]W3 A0 afgiplloash b 6QadEdC) Ide gied YegP41 ilvG2096(Val') Aprc
il v&x2096( \Val '[sprvaeR  58H2 WB110 Af hu, 4 phoAAE1S
60HA( ar gF- | ac) 1 ‘@rs H8 dPaAAnand Ipa B\ Aaref-ign 163 dmEA fgs P41 zlvG2096(VaZ)
spr\M 48R S3HIANRA TOPEPHUA (At onA) A ptr3_AonpT Ade
61Df ac |1 q Al acY |BeKP Afked Ay lﬂff’ﬁﬂf’ﬁ‘%ﬁf’dﬂﬂ‘gl"”gpc}ffpﬂéﬁgpf ac) 169
52AHe0C UegPAT TIN5 WFRL Vil 7ad Iqw)i@Aon%@A W Hégﬁﬂ\/m@é&%
Af huAAnanA phoAAElS A(argF-1ac) 169 deo
i Tv@&096(Val " Aprc pre-sup ressor 61D6 V\BllO AfhuA ptr3
Also buiigblé gre tha rkeBmeliatenin makingwtpio 368piEe), 2TRANPBL PB.2%75.Y8.412) @nd 35E7 (a
spomﬁet}%r%;efa?ﬁxel @&stalnpco i 1&@;1&%?5%19&%&&%&9 §7}§¢4? p@ ad@iiﬁ&%)ﬂsgutable strain is

Al'so suitable are the jnterned] ate
e P 1 S o g P gDl B SH RO U1 PS040 e
AugLGBEY99()a spont aneous tenperat ure- resi stant col ony

i s qjhér’l bgV(e(gs;Exrgﬂﬂ\é| lﬁkg bp grgéug{%l bF/ IE'IQ ?Lﬁa‘} lntegéﬁoxﬁ)q gx'e Eér%‘a%tram or other

suita strain having the

tec}i‘%&ﬁ%ﬁﬂ“‘b’@ﬂh‘pﬁ %mmﬁw&% P"é‘)w di sclosed in U S. Pat.
NO FulfHeBdPantiBidlick B tRGhatle iABJIHS in aéordh@BRrith Thh eachingye WO 02/061090

. dgl ns be produced by chronosomal integration of
pubh?[ﬁ D Stsg?(%F strain or other techniques, including
th éts@idlgeq to ﬁ)@k{r?ptqs,rqzulgaﬁ,@u@parﬁ?ﬁs gugh b%ﬁlmgntous fungi or yeast are suitable

expression hosts for polypeptide-encoding vectors. Saccharomyces cerevisiae is a commonly used lower

eukaryotic host microorganism. Others include Schizosaccharomyces pombe (Beach and Nurse, Nature,
290: 140 (1981); EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529,
Fleer et al., Bio/Technology, 9: 968-975 (1991)) such as, e.g., K. lactis (MW98-8C, CBS683, CBS4574;
Louvencourt ef al., I. Bacteriol., 737 (1983)), K. fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K.
wickeramii (ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den Berg et
al., Bio/Technology, 8: 135 (1990)), K. thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia
pastoris (EP 183,070; Sreekrishna ef al., J. Basic Microbiol., 28: 265-278 (1988)); Candida, Trichoderma
reesia (BP 244,234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979));
Schwanniomyces such as Schwanniomyces occidentalis (EP 394,538 published 31 October 1990); and

24




10

15

20

25

30

35

40

Ful I -1 ength anti bodies may be made in E. coli in
accordance with the teachings of WO 02/ 061090
wEoiskiosisesl August 8, 2002. 10 In addition to PCT/US2004/000499
prokaryotes, eukaryotic mcrobes such as filanmentous
fungi or yeast are suitable expression hosts for
filamqpobsyfpepiviie, enddiomg o Botcding:, TbaediréroiN{y21g¥357 published 10

Janua&Q bﬁy lasd @ﬁerkﬁuﬂoﬁ@ﬁm AYnzW.Q(BIaM@eret al® E{Sa{eiﬁoﬁlb&avb Qsd

com ROy S0 o TR RO 008 v

Sci. USR] smoml(i%hmdz iy (KeBB5) Hyidsi EMBO brany s HOsDs

Meth}g ﬁ% Eouétg}g’?e hefémgdg{&s?’mgl%% ybut :J: :l: &@ﬁm@etd t('P'l Bieast capable of gro}x(nth on

methapeleqlfesd @Wﬁ@ssera eBS6E3! H@B@ﬂ’s 79‘?"‘1'%% A@S‘Efé’én%ff’uﬁ' acglporomyees
Torul@sis,,and RhoB@6uRY A(Ihlst of spédfic sp&k@8Bit)hare ei&mpﬁah&g‘ itid Sas{ AFE3Es may be

foundl 2('1‘.46%%&3' 100%ar &) M(efa‘ 1 %(%%%8 Wl ckerarnii
dr H@G‘mlq ‘ﬁl‘dt?m‘)d’(‘g\mlﬂﬁl?@gﬁ msﬁ&fﬁﬁm@éli* IB@ lc@lsefrefergply, this is

accon%'hﬂllec-lr ﬁﬁﬁﬁ@&r&ﬁfé theBost 3&5wﬁ1{]{9€9@}n)erde§ﬁnbeﬁ Berdsaat x@&tﬁ’é addSulturing in
Nl a | a

6]

conveﬁté glfl gy?ignt (ng?'éa %gé(ﬁl'? applanaé afor il ucnég a% vani)l)s ’pI'O\]JIlOl%lé

M Bepetsiing|on the At ceﬂ@@dﬁﬁ@sﬁ(ﬂw@@ )s)done@an@st@éard fFth@lh‘iﬁ dmﬁwaate to
such Jeﬁ@ s’.['h@c\algctﬁtl% @e%\éne’&ét% loyiNEUIRRRM6AdCds g&gﬁ%g& Q@itﬁoxﬁi 828t Sambrook et

Proc a
al., Mgleeular Clo ‘aﬁﬁ@éﬁ%@&a@@m@ﬁwﬁ%ﬁg@§ 3R L&%ﬁ%%'& Pfess( EE?)’ i
generd§4is 38 ppliblots il o3dtheOptiothe cont@O:0stantiah cbll-vialf bysgiprs. Another method
for u%@gé{a{?&?eﬁx%ﬁ}%f Q'E/e&@?;g %@éo@/@%ggas déshrlﬂﬁﬁrﬁlrﬁhgﬁésan& M'ﬂgf NBM&GHAcids
ur ospora, Peni ci Tg‘}éoc adi u ‘Tg v

Res. 4 O AEPIERALP ysaawmafﬁg@ﬁr)e AEOTAR o g of Ven
Solinfen et 4., EBadn, B9:946 (1917ykul Hkiso 4 BaPloazd. Aehd. 8ti. (USR], GEHREH(1979).
Howe%lar (R{Léglethgé% zd 1ntr%%rﬂgBNA2nlgcell§ &%ﬁ gs% n&%vomﬁkﬁ&%a@tr@%mﬁon

bactepﬁpqotop]p&f gvdmn witlp jntact|gedls, osgolycitzﬂasé eg. WAy%?ei\g gg]yc)rmglﬁ)a I%y also be used.

D. Cdl‘tk@ﬁhe(ﬂ@@ﬂdﬁe}l_ and Hynes, EMBO J., 4: 475-479 (1985)). 5
%aryottxr & I C t%t%l.sotgéce a4k golgpléé&dgsb(lf the Eﬁ/gn% bl?argg'gwﬁ ﬁ%e&kgﬁnownm

are n 0
armdratatqb}p fog @41@@10&136 felegietl ltoﬁed@ew&dalg s rrstlia ﬁ?ﬂﬁr@IIYoqescrlbed by
SambrdR SN Usluﬁhz fRRangdingtare stilaple &Jﬁ&icﬁna 1R¢1ﬁiaj h’lit ar&Sat Elhiﬂdﬂml?,ﬁﬁc:dlum

=) d o 'S : mal or complete
n“m%‘b%é{ll 2‘5“? ﬁéé\famgg%) brc%é;%r{f) ar%'/: i ass o?‘ I{/lé]glé LS pl f
meditya pluf pagersary wptifgnt sapridments: In pﬁ]q@rrg eg@pfbmngst tlhg,mgfxa also contams a selectlon
agent'\@lt)@)f batd dﬁ@ﬁ&o&@&uéﬁ&%)ﬂpre—gﬁ&l vaH&d 8 |s&ecﬁ€ely%eﬁﬂl€g‘i’dﬁﬂm@‘ prokaryotic

ot bUSBRERL LR L TRSCLL DL L% BBkt e
expreidivg apisiilingesistast gane Any hegessdmosupplaiests bqsmsd:alés(rp m@s&h,@nd inorganic

phos%gtg L RFRs Iﬁzﬂldalsg yd ﬂﬂ:iﬁde@g abﬂ? rift@ Eﬁﬁg‘éﬂﬁ‘éﬁ@ﬁ@ﬁtxoﬁﬁg@& M&ﬁtor 48 eli@ure with
dified as appropriate fp

or i nduci ng gajl varllou di
anot PRSP mEHHR i #g O PRSI Ee PRUopig e ontture medium may
contditl A8 &f nxfr¢madvicing agests shteated fmm thgjgrsdparmtkiting df elgtathioged exsteine, cystamine,

P gl% |s. The calciumtreat rrent
thmgg&ﬁ%g (ﬁth&; Qlfanﬁld&ﬁ? or | de as described in sec

1. @zaneﬂes B BBk TaBven ROE S DS it 2> 3. crar
phospraR Gikn@tng mediVasdk of New Mapksofal.dg Bacime 2Har, horg KCL, 5.36g Yeast

Extr%ii?(gfié{é e%)g% ¥%g C}gc?ﬁSeSF mk %g’e %ﬁ‘l}d adS usgé? %vntﬁ Ei?Jd 5 7l‘a‘s~$sd[o gﬁrml with SQ H20

S or other-ce
and sstobtedkvpaledto 6Bl axdbilertpaed vy K0 mh 5t MEPS FRT-d ml 08§ elucose, 7 ml

M htg@qﬁ f@fb@ﬁ&ﬂhﬁ Eha? AR % 8deR QJ tNeQﬁdﬂVdoﬁ B@uel aV@&hJeaMﬁ@ of8Gug/ml

escribed in er, Nucleic Ac

3580 prebasygfic hopt %ﬂ%%?ﬂ%ﬁ% abﬂ‘&""’f‘%?%“?&%& ﬁ\é Fd c"flﬁr a‘af grample,
the pfeltired ©ipepatire AELOfrchh HiPuit20°Ct th EbotiESH 1) cho pre¥ézedly fSal abm@%C to about

et al., J. Bact., 130:946 (1977) and Hsiao et al.

Proc. Natl. Acad. Sci. (USA}® 76:3829 (1979).

However, other nethods for introducing DNA into cells,

such as by nuclear m croinjection, electroporation, 20

bacterial protoplast fusion with intact cells, or

pol ycat i ons, e.g., polybrene polyornlthlne - may al so

. a s ~ o
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agent, chosen based on the construction of the

expression vector, to selectively permt growh of
wpe@karpas i c  cells containing the expressi on REDUS2004/000499

For exanple, anpicillin is added to nedia for growth

of cells expressing anpicillin resistant gene. Any

3?0@%83&&%&Maéﬁﬁﬁhﬁﬂﬁﬁﬁé besi des carbon, nitrogen, and
I norgani c phosphat e sources nay al so be incl ud

at Wagp e ﬁl}“il’é‘f @‘O@Bﬁ@é Aomales iyt Fda{ﬁ g usst tomeodese thggolﬁoepﬁde
of intBfest biiki€inVentidh aretiiRirddeh suSthHMha@RANhie theAlidiinePh&pligseBondoter can be

partlar‘i]',la rrxpcor%%let{:llggn[h%gf as descrlilbeg Igenergf}ie)%l %) {1 ﬁ‘ %£n¥br(;olﬂ %t c{-} uJut Y I‘ ?he{}ﬁ@nﬁ%ﬁleed

agent's se
neverttﬁ@ plgrecdufhe demed @morggm@whogalhm @rtah@hewbate et lﬁ‘@ls At first, the

med1§1ﬂ t@JnﬁHftb {i}i@rgam&ﬂﬁb@ﬂit@\ﬁﬁ & dndt@ %abdi}b ihtg e BMﬁdﬁEtloh QF prot@in ﬁiynthesw and
| O Sulta
surgt £ & ot e R 5 B 5 ity o P Ty bl et o

phosBite pHipspidmmethérehyictising indwtipreot exutsiisst ghe o$lyBptkizg

( Nkﬂﬁe%(—oﬁ%} 15 apmz&gjle%&& %&ndgﬁ%{;) o oleup ?ﬁmﬁ@l the cels3abultured until
Yeast Extract{iué:Ye reif

@ cerigp REBSERNY SHsTPYe o %@ﬁ oy %93 e f MR dynspy Broogyy at which
pointtitdu@iAR isnthitiaed (B g. Sty 4ddiBon afivdl idiuteqdly dvpddipn efroth@ighint @mp&BntCetc.), to
induz%g% &%‘f%@ﬁéﬁ& ngod%gttﬂe pl)gyg& e ol:mMreMODS pH 7. 3, 11 m

ucose Carbenicillin may the
be A4l %Féﬁswurﬂlf‘éﬂeptﬁ alepe%lﬁo B el TRt RIS SHY be
knov@fto tﬁ&'bl gt inEiRexrtpineddadey albohetor aSiixtGre with arather soptlldnant@tmatium such
asa com blroge& %g@ & rﬁg gl{l ?Cﬂé rIE Qb m'%ha &2 Lﬂg tpﬁrﬁ%}ﬁtagout g 9 de;lgendmg mainly on

ure ranges
the ha% @raftmszlo @rtFowézbfémH 3 9@fer%rffem;ﬂ ¥t &8 Qi3bpt T4 37A meseRFeferagrabout
7.0. to about 25 WO 2004/ 092393 PCT/U82004/000499 37C,
%rrlle ﬁa € t1ve EXE)(?IZE r%t% bn ’t}{a uésie% foarlczz) an gfgags:t 1Ea S}%[h?uc co! 1?} ge%résg ggar

ase prono

1ack1t1g3urm1 e dray mpalpd) hms@pqudeKaws# et flln&@meﬁt_‘éwttgﬂ@w_s (Cold Spring

Harbblmfﬁptbﬁ@pﬁfgﬁaﬁ)@ll Nyt ®dgyi fogguiibabl e media in which the

E al kal hosphatase pronoter can be partially or

-——%%ﬁ%?%?%ﬁ@Llnduced as described generally, e.g., in
Sarfisnarapressipn @by, be nsepred in aFkreplediettlyr forrgamee dy @nyratjepl Southern

blottfn lﬁ@rtt Qf'n@ﬁ)ﬁmk 9.) qh&%ta@%%ﬁs@nﬂﬁgn J)tfﬁﬁﬁ\g@(ﬁ" héinab)] h’@&plheﬁlt ﬁca@ rsc8tisa, 77:

S20125 AL RO GRS e i S By abeled
probk, based onalfie stqueheetal i pdfpepidet Eiriusdghels nesbesmaloged, most commonly
radlo‘?’sld{K fwés (i)'ax%aﬁaﬂgr @b flg'\?evgr S Qc]ﬁfqhés tM%ty Q@pﬂe%ﬁlbl‘dwd Bh ok tlk%ag biotin-

row and utilize ate ey decr eas
modijfigd gupleqifles fﬁﬂ@@ﬁﬁﬁ?ﬂéntpﬁp?l}‘véd?ﬁéleﬁ l}??f IPEhBISSrvE éﬁfg
avidin Reaatodiag) whith Syte balbdswita viltevaghay ofjiebelt, isabl as thdiortubiigles, fluorescers,
I to
enzygle g%eelﬁ(e &teﬁiﬁtlﬂ}elgd%%&%lé FTIP&% terﬁlgl B{GE ?)é %été&ﬁ(%ﬁfbtfbrgfgm
F-P 5 density is achleved e.g., a A550 of
ab (W'ﬁen rébehlﬂ&n_ﬂteth@ﬁbs aiRd dolypl@ i tbrin ﬁ)sﬁﬁme&ﬂ intradelloMaiy ©hin the

perip?a%ialc épeace q{;{ﬁe pg p|t1 e ig %roéllfc«?dt%cedlelar% as akﬁfst @t ﬁ %htc p%cugge d@tﬂxs either

host qllgl erdﬁe@%bsr(es sﬁsglnngaﬂront Iimmoggazatioah @morvi?ji @h@alﬁﬂ%% eﬁﬁtriﬁaéﬁon or
uuragfuaﬁoﬁtt@f;rs&tceae‘émymfh%@ﬁo%@énmesur)pl enment s rmy al so be

|n | uded at. a ri.ate c atlons
B PHBER PP Bt TP AR et o BB g fom
the hamanam a bathéby wietipitatiorotsing the sthropdiaerteinte voder the dinditiprsiagtet forth
abov!r %ntgtﬁe @suﬁfﬁg%ﬁffe # l:r&a'&eg g@\!ﬂat%ﬁlﬂ!;lg(%pudyaﬁn@ﬂé'st% sdip f&ﬁldfs Hddvered.

e any pH from about  5- endi ng nai nl
h os?ihe Wﬁﬁﬁv afribe tirgit Petypeptis from th émﬁwr P‘§n°|§?“é‘F iB wcwgﬁ?d by any
suitaBlb @Mdns, BncBiding thadd et knbwAl in thd ik sBAdrae ceptiidipdioa Bddyfiltgdtion tPreferably, the
7.0. One selective nedia that can be used for
culturing yeast is a synthetic conplete dextrose agar
| acking uracil (SCD Ura) prepared as described in
Kai ser et al., Methods in Yeast CGenetics (Cold Spring
20 Harbor Press, Cold Spring Harbor, NY, 1994), p.
208-210. E. Detecting Expression Gene expression may
be neasured in a sanple dlrectly, for exanple by
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radi oi sotopes, particularly 32P. However, other

techni ques nay al so be enpl oyed, such as using biotin-
wOorR@i09BeB nucl eoti des for introduction into a PCT/US2004/000499

pol ynucl eoti de. The biotin then serves as the site for

binding to avidin or antibodies, which may be | abel ed

separ; 01{1J g Qfo%qulsﬂgaéeﬁtﬁﬁlgaugﬁ orltAB&kS fio® 'ﬁf&latlcﬁsfof A6t WGhd LBSs of about

escers, enzynes, or the || Al ternatively,

'300k&§§§?§“bkm@@¥s may be enpl oyed for det ecti on of

p r .Qﬂ@ 48 polFdpthde isBtpadated Gaxh the Brotifor Radogepiil mkyde Wiriiad bpysinngpown
means mc I c%raorrgaio%rgpc glo tﬁ'? ? suclbaes uRﬁth %Wd aglﬁatn)ﬁ ()le&l&eﬂtél flow filtration.

peri p asm C space.
In partlﬁulatr s fpltobing eroedderes. mélvﬁwéld qeie éonilhbﬂai*%e?é? PRy §f suligble gurification

proceﬁdréss\tm}ﬁﬁeespemffc REMLEAAY) Lica B&;ﬁg &peﬁi@eﬁf dnShe tﬁietohlﬁﬂypeﬂmﬂﬁ timBeblillz&d metal

afﬁm}yé:hrlp%%g%%)gy I]YI%(I;)( ugous Fwe lﬁ%te Iseg)e atfon %?h%g %D&%Han%r? 311 &Hx)lnoafﬁmty or

ion-exhgng@doluntns; aﬁlamkprecmaatpn,ameel Thae @IPLCW@PWO'@P"WGI&CUOH
chro&%%ﬁmﬂks chl%éata_é}%‘ﬂy od ﬂlchﬁ@ﬁﬂ@@ﬁﬁy W atnrbntcﬂbtﬁnge resm such as S-

on I es as def
SEPHARO L A0 BB PP B DGO AGE L B PG g P
ultrafjite@0H/ P fll@dibo pngestishfovt fleatob,atgd Hirrtion et fat @amﬂdéﬁl’wxm G-
conditions as set forth above, and the resultlng
" mxture is treated sq that the o gﬁ
| nFeeEple, 1R S BB Pacerdu Refypeptide may be

expoe € Pah ahrhddilizéifreabdnethitdinged opoddyfeetht pcf]ﬁ)e}ftid@ Thuf) éhe lpplpehtide may be
subj egeJTﬁg C%m?# %{ ﬁ@tégergb\?\% @F&ﬁm ﬂnﬁllaﬁﬁize@ yea&ﬂt%hat ﬁHdstsﬁeQ ﬁ@allg%aﬁks

nown In the art such

polypertise, rStht‘z}g%iltaF“é’ﬁdya??ﬂmfeF fhe F‘é‘P?ddﬁnd ipputtiss B35 t’gfougélﬂe a0
chro r@@%ﬁ%%ﬁ% ﬁg&ﬁ&&ﬁ@%@@&é&&enwdabmm_ clt)ISmpé}_' ¢houging the
n e 1 on [ ! . .
cond1]F1 1905 5 lgch%lap t%n 0 ya%%ctle no longer b{ngsntg glfgnhxggbﬂ{zeﬁ}é\%%ﬂt "Ith fﬂn!lo%nzed reagent

may glep b amn@mm;uchAﬁ ? Epteeh@atwﬂ%%b@t folyeentide (Sepie élt’ éa—fﬁr%#?—z 193:
178- is@?wa)@ﬁd”'vd%sn&}(éfmgmﬁ%chdni 1898Yy2-Bemoyi fi ed by any

ra ar_.f
S u é%ﬁlotgeg tyae ?tfpgl?lgcht{oP 8{0068%1? g tra oqal{ll?rgt OP(%E ﬁ/ng lpaxPcle 1%6 cg‘&tiuﬁtﬂmts from
fluid§ Bagbeeh accmpdittiody, the e dfyarinus pirens filigr medipropg) aﬁgntammated
comﬂ%&@&ﬁ%gs@@sucﬂ By lﬁﬁé} Audink t&%oﬂt&h@ﬂbﬂeﬂiﬂoh Ofthe @bi@minant may occur

exenp a rlflcat th
by mEGRBLUOPPY € FETHOT S e B A AR TRl Sl o paricl
is retbiyqiidby eliysipad bntpeidni wlen itpttampisitd pazsethtowéta adre srpefllfs thﬂntityelf In the case of
elect&ﬂﬂlgfp)ﬂpw tﬁ&ﬁ%s&é MAgrtwl@&‘Hﬂ%thta%faﬁm% BERBIud ke Bhd is retained

fractionation on_inmunoa
on 1} oG PG DT ToBt BT BPGER Bt el nchares moding sems
can He@bea kcshrek-tiphiasaee ¢ Eshataytetistigs lobdbfiler (sevt €1 2€0 PY ih1814) For example,
wherg Ej Qg?atm%%ﬁﬁ&%\éerﬁob'é&l am&:k?:r Y n@cgsqlﬁwod%r éth t)é 584 to alter the charge

tograp on an 1 on-exc resi.n such as S 10
char%mﬁmra% ﬂ’ESEkﬁEOn‘é‘HW%H‘r’éFWE bythpflter.Sps. PAGE;
amWﬂlbdMﬁhlSlHﬁtfodﬁsQna@ Ibeﬁllltﬁhlyt @pdr4dd; from the precipitants by conventional antibody
| tration/diafi

punflilzaf]lotn IprOf:edu:ces sucha a, fore f(an}p er %eﬁi]tﬁgt%h o; e@e!gg%ﬂw?sﬁj dlglgrs(PsV\ﬁIC affinity

10N I OoNn usin
chro@EFHAEXT! Mﬂ@m A@EPWO@ BPsitein-G patigsarafiinigor eﬁ’elg \?M |
chro&%Gé?éf)ﬁ§ ﬁox@%@rﬁfﬂﬁ&x h@fficios bpmaitfah Bﬁceﬁulﬂﬁgaﬂa{ yﬂeaﬁtandee By treatment

w1thﬁﬁlﬁlf)xfnilrg§1?ﬁ[1tﬁ é)O fﬁ%gﬂo Boé capgylic gcn? -exc a e c neato&ga%l%g g2. ngmg

resind Such ahyéatyamehtite,@.2a fdsinnéontzinmh cabqiw- d@mpfh ylchmpremﬁ hachoxyapatlte and
BIOGﬁPHj?M énéggor{ &aggéetresfnp ﬂl@luchﬁéﬁi%e BREEH fadsﬁl@éﬂ' Mlalthd h&y (at neutral
epti such_as an ant | qures " AE), f
oED. v I i P D @0 PSSO PR REG M AR g (QAT), o
exanly; QMPHQ]K@:{HBASG‘CFEOMM re¥in @ hplayt HEPE AR SERFBR ASE FAST FLOWTM resin,
| T ™
A e
to the inmobilized reagent 2The i nmobilized reagent
may al so be an enzyne such as a protease that nodifies
t he pol ypeptide (Sahni et al., Anal. Biochem, 193: 20
178-185 (1991) and Voyksner et al., Anal.
Blochen1 188 72 81 (1990)) Amother type of
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el ectrokinetic capture nechani sns, the particle
collides with a surface within the porous filter and
w0 go0ne9a3dhed on the surface by short-range atPCEHUS1004€000499
forces. To achieve el ectrokinetic capture,
charge-nodi fyi ng systens can be used to alter the
RIA g%}eE Cl%[ﬁl@) a6 hed TRk 68 1 8F @ SHAE e fand (B8R, RMefhods &
resmg\og f8 For gxarrpl V\here the contarém naﬁl; }%ﬁlo o;
isolatipgand ghfifyagrtisodishie Rtk Besorioag i v an
Lane, B@®. mﬂ@pﬁ@m}bbﬂrab&hme@hawg@damsehar acteristics of the
filter such ' . [ . & )
. In orie spéc, cemg I'Ehmen{ reg%%g%ﬂ%s E}%Césrmgﬁllgtsg@ﬁh)&y P }tﬁgptlde toa

fiTter. nocT onar ant | y [ /
solid gheysay witiedls fmmohilize e rpeeaichap bipderie. sr bgdifkcethrantpaig n one
embo@fbdt, Q&@Mhd ﬂmzjsé Esfph&(&i ih @ Ebhﬂﬁd)ﬁ@ﬂbl [nﬁ&)bﬁld&lhea@éu cabfafes the polypeptide. In

anOth‘HeeErP T ﬁll fef}gentchr at o¥ ]blﬁsme t%{‘ng e%tcheet%{ﬂ?/%ep de%tllylﬂn:ﬁnobllmed

on theSERHAREBETMe.2p pwkdiing @umamd @emnwbiltﬂqmlqpyssg’rﬂlrﬂﬁhlthelcglgnn For

examﬁ’lg ftﬂe'ﬂbl&%ptlcﬁ B0 BRL QG 2RBM sor AMIRORA 1h8 BlirhdBRized reagent removes as part of
arification by flltratlcgn of %,trlfbl ation

the reﬁﬂ”%féf PIIPTRE P ot PEUGOr PRYPP YAy apie CTARET Ugr-on
domaﬁ“ﬂlvlflﬂilel;emﬂ\@ﬁ yeimpbibreé pgphiy dohe rerovapprgeksi ¢ aci d,
ﬂﬁ’]tﬁg(&ﬁ;%ﬁglgm qwcg%ﬁgr[ c%&aﬂfmng%e%olyﬂ?h&gmd fe&ﬁéd@&g&u&ﬁﬂ

droxyapatit % sins.contaj nin )
OPUO@HY %I}e GFRPTR BB a‘t”éamé‘tﬁ&‘ l%Fgen@éﬁs%?ﬁ’ﬁfeugﬁf} éP?S)'?Vé‘B%T fhprge s opposite
to theBh@ﬁlﬁ thitledfdnt aBhelpkROH thrvo@pRiion geas tesins ldached wabiemgromhies e

compos?tloﬁ nﬁxe %1 %i%%éel p\ése n)élg%l}cﬁ%eg ?oq agrﬁt’anér@ hts ﬁllgtlé}er n@éatlvew_&larged at the

am n | enei m ne
pH Of(WPBHPOSﬁlﬁ@I S‘Gﬂ] ayasidis aro};eas&ww&@tm aw@m(%@yhef Tpagpnts that capdqagh from
affinif IR ARG ofYSthe FkdMIPbermegtively dRfraddi@@maye, contaminants that are

o S B LA LAl B SR IR T
charaFRAGTFOCER PAIWAEND @aesm@@wwgmgemmwlwe%@t the

pol g;%\sl: 3 motF@ﬁi@-a%'etaMYTME%}Mgd @?deﬁther&dﬁt&@ﬁXTlG@lEﬂ:ﬂy MNeplaced "in
0Q0s I OF %0

a
Ef %heat téeﬁtch % %tF%%reVécfu%st?p d ,ﬁléerefﬂ 8nstC ?w &uacr:h? thougch the filter). This
can bAmrhielsdldbly egmecting thdfdtendingtly tvheehinh-effiuent pesinbefpielthe ¢ffyrat is collected
into a%@§1 -tank GOk glter?‘%ﬂf Wemg%aﬁsM@ﬁe@ Eﬂpﬁ&blc Rdané ok filter used.

In one ecl C reco
A R L -‘/ﬁ%ﬁ&“p%"re EPET: ei‘%éove il gProtein
Engnﬁﬂhﬂgﬁbpp@aw 1088- 1R 9 GB93);Snqupmean B, AnirrbCel Tied vt Basia ¢ A

Aspeldl, epck '34?9%?6 (tl% ﬁ’ﬂ%ﬂkbe ekﬁSJou&Q%fﬁ@&ﬁéﬂ{%mah@iﬁonhl/& pM&hods 26: 27-39

I men _4 30 |phas 'S pa %]@2?“&'@&)2 ﬁl%Reaet

(95 ridormfes i o i
al., TR §Tek!1. eidendi. mappu 0, Atiseact E@gfem)é (clh eni Lap. 159 (1898 BIC columns
norm[a?l'fI CU lr)‘lﬁe a ?{as«g}a a{:‘» %S rh!gq ééﬁ)@xp(;r s%e@(ﬂrgpélﬁnér HH@I@JI)' t& %ﬁ%

in a col
hydr@hﬂmqlrgendeéﬂgpe ltorfemgrogpswg gf@ale‘? N%&hc ‘Eollﬂé‘mEHF tied H"For
comBFANR| BrampREindedeyepd ﬂodﬁnﬁHiYO, RleAY) ISERIBA RO GIANTFROW™ column

with %67 otr P‘:nh sugs% Eunon @halrmamaqdlIJB &gt chno‘%o }{E s&?&é@yﬁénﬁ%ﬁﬁaﬁ%osﬁfm High

COVery proces g.
PerfqpodngqrepinindRhaingcin RKB BtOiteb@dlngMABtﬁV%?dfP s RetvhEPFABPSE™ High

Perfcgﬂ:\z[ﬁ@J éo?tﬁﬁa'(ﬂﬁrma@iﬁ)m BiotedoBEy, 48, S'vﬁéﬁ&ly et ALYOGPI® IEMD Begi or

rraP RSB Heuh E I PR Ry RO REE AR T Ry
PREP®aBetyt Supponts! (Bl@&idl, @afh@irﬂug& YRAHI- Bmpykﬂ? ) goluthied. T. Baker, New Jersey);

and'f(?ﬂ%ﬁﬂé{'ﬂan%@) pheﬁ 1P DASSE frokdif.queky. a filter bearl ng

opposite to the char
r e &garries gf batch éydfﬂah%’rc PREateBAIE BRIFFS A g‘@mﬁ%’“ i g et Cig
alkyll cRaghiarkd ﬁ(ﬁﬁ@ﬁiﬂﬁ nfatii® Bach hsesmHARosm%sagamxemr sili¢age. 4. j butyl phenyl, or
MtIV char
oo P AR B0 e Pl B e b gL ARt PP KA Lot flrves wof
such as aC|d|c proteases peotein A, protein G or
ot her reagents that can leach from affinity col umms.
Alternatively, the filter may be negatively charged to
remove contam nants that are positively charged at
the pH of the conp03|t|on such as basi c proteases
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25 Engi neering, pp. 6, 8 and 1018-1019 (1993); I nouye

et al., Animal Cell Technol ogy: Basic & Applied
WAS@e092393 5. 609-616 (1993); Inouye et al., JopeTEkE2004/000499

Bi ochem cal and Bi ophysi cal Methods, 26: 27-39

(1993); Morinoto et al., Journal of Biochem cal and
low—pl-al}%%g% %&:ﬁlﬁ%ﬁ%ﬁ 5‘1%2[153 grgszhy c()%l@[g(r?n)]fgr &&8}?%)1 anti@&f}if Sﬁ?grﬁen%unﬁcanon

This ny@o@@gaﬂcc]}]pﬂpgp@ﬂ fpg)punﬁmg g@b?dygigg)lents*;ﬂS@cle]& caﬁrﬁ:gy fo%eé anlc}l?illsulﬁde
linked BB Ha¥mE&ERNPE.] 156 ﬁagn&a@e&ombmﬂﬁm(tmg hiibodg freients ihaleechot

correcﬁafa{def nd/o d1su?/t{(lt E& (]A nor B?JPM@&A Fﬁﬁl%g({y c%l%os&x g‘ﬁé}%@ﬁ(ﬁr@the cells

i'gands

is prefqrd}kpﬂué]dctedmweaﬁlo® Ryoﬁqamﬂti@tearv‘éth 87@&11’16%1@131@“1 @fﬂ’@’?}@f“ﬁl ly.

chrom %& ele@@d'gi’a@&w sﬂi}'}tms @ity chiofib@4hhy. Orhe R It&'[iilydi of protein A as
1

M col
an afﬁgﬂ%‘@fl dﬁ]ﬁn%ﬁ)n&gﬁlg gotﬁq%gygxy Wunﬁ%okru? V\ﬁ:c c{o%n glat is present in the
antiboSuePakesi) A cttenyd tWMamgwsedme pmmarn@éww clheing

(Lmdrg%bgr TG Cﬂr@nu 3&4«%& %tzeﬁﬁng@)g YrrotbiB G i\MeEBRNded €6 El]/llnouse isotypes

HARGSET I gh "Perfornanc co arn30|a
and fOBPISth%%%ﬁ%?Fy@@SP“SSKB“I F%&&%@PTEF L‘T ity
ligand3&attdRAGE Gkt bildyl apdse Fahte»ﬂtyxl mamxmesuam@al(aEle NL@h@l@aﬂy@blﬁaﬁWeS such

R Vil sin,
as con%r/@%g?ﬁaggsp% '}f&ﬁéﬁ!:dl yl)ucu/ n_| fllo?/?g?% M{ %ngld{ey 2%\/' d%é)g%;&gs 24

times fhgn carf be BhiRveA WithRgAroFe @95‘?@ antifody coregyieTsE AR HW@RBOND
ABXTWH&&X} Tomakbfuplylhpse@g mr)ss t(sélFﬁlS?Grlﬂaﬁﬁi:auoﬂA)ther Exlainpésds poftein
punﬁ«,k'iﬁon such. a¥ g'?c]%lgnago% on an 1 n (e))%% ﬁ%% lk}egxﬁiﬁmﬁ{ %vé@@ pinase HPLC,

own i n char ns I'i nked
chronfaiography op it ChrpeeiobRpby e WP% S@W@‘é’%ﬁW"%@%@é‘% gn angpion- or
cationSxbHaked resB-(Gich aslaléb]ya{spartlbham ydlumlﬂ rchédfatotuging, SBRIFARESKH Mphmonium

o
syl gl e B Pr e e B8 S oo O R Congos

G. U 000499 Iom#pH hydr ophobi ¢ i nteraction
c hf@%@ LY 4Bl By Te @rmaitd 12 Q@Maratehtiadly bddiiple carrier and is

used {fﬁ’rsgflgﬁg d}a%r?)gt%ht?%r?;%lﬁtﬁgorr] 8%1?;[1%'8 gvme :f%r%?% B ole?u?eré tSiEJ og gxa%ﬁ antibodies
describ@t et chrybefusdddeichranassdyssudhf as gzyme qum@e@ssaﬁt i body

fr ?&%Q&é ude€obthe o'l:ﬁgbtlfié‘s AHRA 1i30g the M08 BRErRBd Wt d?egalso
anti b y ragnmen hat ~are not  cor Ctl

conte gl NS P T AR PR PR Ecp B S gy od o
antib&li9 BIDS ludet] G redire@ A cyedoxidity (agt, Itcelaltehlbls:ellsfs a$ svapninsfadipvaht, for
dehv&fﬂgih%%bg ct %fr@stc}o l:lgt@%r dgﬂg‘m% %ﬁl&ﬂo&%ﬂ 9 At &hs, foWanbertmg enzyme

es I n (0] apatlte chromato a
D a?/w>§y T UgiERe SHefiof figrases o0k i Hinune
compfehtfs@d’rc&h@lgfa&ﬁbc}éptoﬂ-he suitability of protein A as

affjnit d d i
fri,em?e e fongawms o%&ggagpoﬁgewgﬁgﬁa%&&m@m ohiSiRg ﬁapgo@fept de

resent in f
havmame |dtmer§/dem ef ity with Qp&?pahé\ywwakbb%ﬁa@? lp gArricr, PR &
stablﬁz'a@tR toh'élﬁ&dnéa&tlsaes&i@bd@ 1BtRBIRo O8N, B A{18%0)), in the form of

1% (nga Fond " | mmunol . Meth., 62: 1-13 (1983)).
lyopiglizgt § ‘ﬁ”@??%mﬁ%%8ﬁhended for all mouse |sotyges 10 and

f o Ac@pablhearrizrs, ¢xsipiEnis er sfabilizess g nogitoxic thJs at thgdosages and
concelxﬁg Z)ns]é'l%@ £l 8%chude I;Elﬁgrs §Bh £s|p1§os})]§hteV\«fidrét‘J1 addhb&xet&fréainﬁ hdi(}é

gand is att s nost of ar
antloﬁga(nfslugg]gmé?s(gor gﬁu? ,]ﬂﬂné lec%&? egﬁ al? u? Is)l r%smtrlfeas 1?013% eptldes

protefiklGlith a@Srugratitutod, gewn,momenum@bslm,rhydmphﬂw polymers such as

polyﬁngé%s&w%eﬂﬁﬂa aadpaﬁlca RERZED S Bnle® WsTabind, A iBE mflysaw

processing times fhan can

monﬁwﬁhaé@eécfhw‘?bwdﬁgﬁlﬁ 8%‘@ ca‘wli‘éilréte% Wfé“daﬂ%tg Bolols! 9”’?3’8%?1 |d§’%‘§ns phelating
agent@hkﬁclﬁ fmnnm Ehgartaibehoﬁé&ERBﬁ\ﬁtol ABRXHib1f @B-fanmipgd souiftericBadaelr 3s sodium;

Phil.lips TmJ fm er

e Bt AR e P SO a S EE R, Bl b b o]

fractionation on an ion- exchange colunn ethano

precipitation, reverse-phase HPLC, chronatography on

silica, chronmatography on hepari n SEPHAROSETM

chr omat ogr aphy on an ani on- or cation-exchange resin

(such as a polyaspartlc acid colunn)
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contenpl ated. For exanple, a growth factor or hornone

can be used to enhance growh as desired, and an 25
w@nioishoeaiys can be used for redirected cytotoxi CPEHUS2004/000499

(e.g., to kill tumor cells), as a vaccine adjuvant,

for delivering thronbolytic agents to clots, for

delrhd/jgﬁrypdfpgdd M@t&ﬁh@gedt@mmmpﬁm@ @lebdied, fopéxa@@a wsdaéeﬁguon
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liposdht§, raﬁﬁﬁidtlﬂl&osﬁ&'i@%@fgénﬁlﬁjﬁ)ng fanb REHOQ! aﬂcplﬁaﬁ(gcb;g@les‘? lofin macroemuls1ons

e ared m Xin e pol ypepti d
Suchyip W&H@g FH ésc%i?é HO%B’%%@ y@@%ﬁ—“ﬁ%ﬁ—&%&k SR opt i o n aI
ph s rolyogidab byusetcioep tiaddd@inGaution ews be @otidd. Phieintesdily@scomplished
by ﬁ1§stf39 m}dug@éﬂe(ﬂ%%m@nsﬁan& gflz% %Pﬁﬁmgtqgép G §§ecor&t@£&n The
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el cent.r at.i .

port, g)?r%{agglg,g? ﬁxg%;gnc%ug gollugigﬁzl%% 5%5 \?ag rﬂzg/ 1% erspmr%eable hgl,aodernnc injection
reedlej trat e, and ot her organic aci ds 35 anti oxi dant s
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or bymss@mbmehﬁe eysisonb mteéb@m‘c ﬁh@glypqp@dwwdnwwqdrcmummﬂeby infusion or
bybommmggan@m ds such as glycine, glutam ne, aspar agi ne,

h di sacchari
QB e S B S BB PRI s U e BB eSS g
hydrqpé‘)btcrppmcrs chainge |th¢gommes”mqhmtrass afeliT the fogru gfphaped articles, e.g.,
films eﬂr Qﬁlzp&lap%uléuﬁamﬁﬁs Jf@tﬁﬁin&pllelegﬁ ITI%@EJS) llIICQhG poﬁ@éterrs fl}gfo@]ﬂp@ 2., poly(2-

e Ol 1 b Sl 6277055
LanggyoChemt Tegh. ARe0860§ €1682) REF vinyRBoA)), BODI4ti08 23 9 Pat. No. 3,773,919, EP
58 48'??1@9%&96‘# LOQIQ%Q amdﬂﬂ@ gc%llayeﬁl9pﬂ %ﬂﬁmﬁl& &%n{myt ap %mpolx%ers, 22:

in mcroca pared anpl e, by
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glycofiodcidnepalyzietsisaih a§ hoL URRGANPER) T (infedmbls mdrbiyhetes Ldnplo@8 6f 1adtic acid-

glycoggécﬁltck&]ngef i @e@?réfrﬁe %Cc'etales gﬁi ﬁ%ﬁj I:Y-E-i # éﬁ%ﬂg&{nh g&(y ?tlg 988).

m Ccrocapsul es ect

deibi P S¥cdasetifeas-viay ageisieand lagtic apd el aci epabipirplease of
molediiles fob S\ﬁhHX)GSys Bt @ﬂﬂd‘g@lﬁbl&ﬁéprotﬁﬁd’mr sﬁ&fef ﬁlﬁé p%ﬁod@ﬂdhen for example,
encapglﬁg?%icaggoz)glgs rg%xaem %Ithsegr)%rg% giirlgn%rm l S’cflel){ n{a% dena f)ﬁr algﬁga%lte ats 'Tl ré:sal_lllt of
eXpOSTEE; t@ml&tsre P eesultingdn eds Wecmglf@bactwy b@i ngssiblp chaygesiim
ummegéﬁlcl@dmdtlBhaii §tfa@£1bsﬂ>€n S iseld @or %tﬁédyls@blllz-ghéngdeﬂ)eﬁdlﬁ%aﬁi hel n¥echanism

mvolveﬁ Cﬁ%p&am sllg ?ﬁhe ag%/re%a%on d?ealragllgrg gfﬂ%%%gﬁ%%g’% Fu?efr%o etcixlgrr# gﬁand formation
ﬂlrougletbleﬁmlﬁdlmtprdnngeﬁu@lhzam nigogyctiavet] tyawddifyingmiiflyddybresidues,

lyophﬁfzfﬁf,' €6k b@d1é SRRHs] doﬂtﬁ)ﬁmg BbidQ 'Zzoﬂtéﬁt §Qllgl41£)15r&!?rate I&lﬁ[v@spﬁfdtdéﬁlopmg
e conpositions general 'y are placed info a
sPeclgcﬁg'g’F‘g‘%WW?? % sterile access 10 port, for
e X &pined-reime pelyeptide nopssitns aldoi Mudba@smallyémhppbt&milyp@udbs
Llpos_ér%ggmﬁgmpg & ﬁl?omz Be p,xp @ed'@y REAG: B om plHs& T 0418 megpq efieral,

rout e ep dmnistration is In

MMM'-}%% g%§-36%2 (5985) Hrfne et 4 obron Natl Aeade Feb JISARTY: 4030-4034
(1980);/EPI52 3 N BRI, 675;rEPrwoaf EP o439a9; Epi1nd, 64&&6;5&&5 ladte,nt application 83-118008;
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the sefeOtBd propéR1es bafnetMjubtelf HSh Qb sUffectib Yy BSlyeplicCt | On.

Sui t abl e exanpl es of sustai ned-release preparations

i ncl ude sem perneable matri¥es of solid hydrophobic

pol yners contai ning the pol ypeptide, which matrices

are in the formof shaped articles, e.g., films, or

m crocapsul es. Exanpl es of sustained-rel ease matrices

i ncl ude polyesters hydrogels (e g., poly(2-
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gl ycolic acid copolyners such as the LUPRON DEPOTTM

(injectable m crospheres conposed of |actic acid-
w@bkopan9a3e3 aci d copol yner and | euprol i de acet at BQT/US2904/000499

pol y-D-(-)-3-hydroxybutyric acid (EP 133,988). 25

Wi | e polyners such as ethyl ene-vinyl acetate and

| aGh bfecifolaplomtk yfqoeiybe@n&%sie eﬁxﬁl%?éd%ef Féua@aﬁfwmfdepaﬁ@lfewmee upon

or over 100 S, certain ease
the tbFEPeugch@,}e[;téVFs ﬁéteﬁé?‘d%? owifzé the 06!‘11 |p 1en ccorteimgly, it will

be neea@afsitheghepghistin titebibeldcaape iarelnmnidiﬁy thewotth ef aidmuh;suﬁtmn asreduerifo obtain
the n{oét %ﬁreﬁctizh ﬁMraWc e@@iﬂ a f}l/f;l@al Qsﬁléa&gé’e%?& ﬁn&sfroﬁ'l a%&ff Y Ipé/kgocr) up to 10

exposure to nol sture at resu In a | 0SS of
mg/kps Prpasy Fepaiding €r fhg fapigrs gﬁ&l%’@%?vs Fpeaifieednpn wil administer
polypef:miid ﬁﬁﬂ] efdsape isyeaclﬁathamaﬁévc§ﬂ1¢‘ @bied eBst. TR prédeesdeisBsahpl @leasily
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e Y

eferenc? .
2T Ay °From aci dic sol utions, controlling

noi sture content, using appropriate additives, and
developing specific pol ¥eirp@t ri X conposi tions.
tai ned-rel ease pol ypeptide conpositions also
Ma“irl"i‘lﬂaﬂﬁlelei P‘Bosomal I y entrapped pol ypeptides. 35
. ) & Bermemtegions he ant i body are prepared by
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Proc. Natl. Acad. Sci. USA, 82: 3688 3692 (1985);
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codi ng sequence for each chain and directs the

secretion of the polypeptide into the periplasm (Lee
w@e00at092393 nfect. I nmun., 42: 264-268 (1983); PPCKRER081/000499

al., Infect. Inmun., 42: 269-275 (1983)). Leucine
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sp;WﬁE’%' The 598908 GJHS §V9r6 Eﬁr@ﬂﬁﬁe@ wheh ﬁxdﬁl@’ﬂ @éﬁrﬁdﬁﬂd SHocebINg trinéPBrmants

arns. ta
were el Bova it oA peene. BYERT e 1S Tt Pt o
pxCDSRTBI Atiesidtibe] flasaivs pvE421 j i0npSef 01Htaget plagpkidivhiclf prqmdes h@lq to
mpro%err]caox%?&lt&tt&c rleIotep %9&’ lﬁ(ﬁlqgl) &nfeé%péc&o&%&gﬁgﬂept&rgm resistance.

der t t hoA
et [ ot o Pk vl ot g b GRS RS s
thawell BkJH lnaéh&t’e ﬂaﬂ&bﬁtﬁﬂiﬁg 5ob Q]l bi ighthedmhaippleaotedgithesopiaf tEEacyclme

ea Lor I
e R R b RN
approgifeaply 16 hoarg a3t aod way thinvedd ¢ isesgietse LoigpEmepPe Boer et
. al The fdRha@for mthﬁtl}l started\@ﬁlﬂapprgﬁhlatelygﬁ\hte&(af m&ﬂlmzcﬁ)n(aﬂaﬁg 3opt 4.4% of

secon ranscr
oS R, AP S gy e
ferric shigrida hexgtodraterfezivevl Gt hspahydrase, digreetett chlweie Seehydricghs Hfium
molylﬁgtta thﬁipa% B8 cdprab mg ntaﬁﬂigateY@ 5d#c 8oid, Matnldh@nese sulfate monohydrate, in

Bi ot echnol 6 -63 s
« inaFysigapt b o ot 118 tegﬁw %w%ﬁ%fﬁ&&%@ TRLY e Agivan
27™ toh@nd eqiivalprtanbioen), pb&sxﬁHGD is@ts (335 sdmppoie dllﬁain, 1945g1ppfessmm

phosp-ggg m@%@ C?e?‘%ﬁl Qiﬁ\m&?hg&ﬁ&té Hombdild @fﬂﬁ%t@% 5 %&%m@éﬁ?’d&ﬁr&e 113 ¢
povsieh ogguBISESL S0P BREISVBIS A B P PORVEHE FReseons v

perfofn[e& Bh at Al slpdiifbis flew endShaewntrioled afd lf@$ IR (flihogghtoccasional
excurls_lons ?}é)"?‘ﬁp’g ge_lo(ﬁ&l% % S&'Hi% J&Q) Tﬁe%§&%?ets§u}é%lf e fegnentor and agltatlon rate

ost stralrn used I n fernentation
was varieddq hapipulatp e oS rapgfpirat the fymenpespd) Ao eeng K7t eelluar

respirdtbnGA4TP| et e genot ype of 59A7 is WB110 O hu, 4 phoAAELl5

00RO BE B B Tt 0 s T Bl e e Wb e
cultuiyva$ groved ih the femantor fodabicelt deasifichsing 2 59&@61@8#@%@%%@@
concéilﬂgedsg‘l’lﬁgs@ Sohftigh tottﬁea‘&&fnﬁérnﬁﬁ]hﬁmuﬁi\@fdﬁ)xﬁle (58 %itseldticanshd gulvisacid

(24%€8lutfop)a\isﬁe§? ag%o ﬁﬁ@go %F eﬁmen%n alneéal %bi%lgc}]fgw%rﬁ%fs adg\@(?fs of antl—fciam were

also ypbdas pring caspivSARLo1 fq»am ﬁ@@_ﬂ.@qﬂub@fs eerhprd eoshilepsipof mmmately 40
OoD58Y, Nagieshat 186 hfbrli O mdng@ﬁlﬁ\éﬁfafe%E 5dakd 9the E‘eﬁﬁentoaCAddmonally,

pronpt er, . and Whi so confers spectin
cone G Gy PP BE PEP ALl & P gt 1§ Qe Ml
phosfhete /T8 g tn@hdbasiy, sodiuis pimgphete dihgdrate @ B sclivmi qrtgitexhl"g(drme anyif 15 g monobasic
pota it agﬁ)rsﬁxaﬂe th 1£Q>'f %Qe@%@ ﬁ%or%@é@ﬁt@d 413t @2 5 ndynShades the culture

containin nmed I t d th
st sorpYimEs PROPTyEY soRE eSO Y b A ARS8
ferméubdtiGD Fetdidhtpldaspdhat gicatip batinvedior THi0doesed cul t ure was
gr %Wn ftge ferm@xﬁfl{og )gn&q}aeﬁl ol\;]eg )B?lesg‘tpcﬁﬁt f&% f@ﬁ%t%@§w£sh&1@hed the

use I NOC ernentor, The fernmentor
concéntypted %‘FCPV sajptiop wagfedipasdd oa 5’5 Fhé%‘(’ IVRbxEsey PR bessignplyi prder & control the
d1sso[%@b@é€n@&fd&r@htmn RghadRQbiht. orbedq@iell, in thi3 cotrulsoledne, rApulations of

o BRSSO Ll LR oo vt
capagitylimothé maem@tma;wmsa@éi,ngls mgpiplaied the o fesn @m%@ﬁteahwﬁba’e@ate pfthe
celisd cobal t chloride hexahydrate, 7 g sodium nolybdate

di hydr at e, g cupric sulfate entah iC .

AT R A OE Gty B FERORyaPLrea £ Tog heispations
and aneHlddnie caifuldtiod éfttieroxyge Gptakb arxdfcaraontdemdawhlhomte@e khg fgryentations.

(5 mg/m in ethanol), 10 mM of FERVAX Adjuvant 27TM

(or sone equivalent anti-foan), 1 bag of HCD salts

(37.5 g anmmonium sul fate, 1925 g potassium 15

phosphat e di basic, 9.75 g sodi um phosphat e nonobasi c

di hydrate, 7.5 g sodiumcitrate dihydrate, 11.3 ¢
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culture was grown in the fernmentor to high cell
densities using a conputer-based algorithmto feed a
w@orvgeyspnt ed gl ucose solution to the fernment oPCT/US2004/000499

Anmoni um hydr oxi de (58% sol ution) and sulfuric acid

(24% solution) were also fed to the fernentor as

neeedihé @ltee Radhed a @idenkityrdt ﬂ@foxadcélytzwossaof th@dgithtioh @@ Becreased
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Fermentation The host strain used t hese
of the phpdprepgies Slowevin de gl Bromgietis Yad @FOI’E"I WaPSCV%TEthCaW chain. Asis
knovale@sthgaaped a0 pronldies LoNfhlcelvadg amainyipey differdaOdodditicms. A

sche 1% %ﬂﬁ%&/ﬁﬁ%nﬁ Ip%%gfﬁ%ﬁ% elilré’ag FL’:nd p%ﬁﬁ-%%%&&%ﬁp%ed%ﬂgﬁgél The
nuclemclé seaperRsdidhereestip qqsswv@ﬂﬂa?ﬁ} (SEQ BN proyided in Figure 5, and
the pmp@p@d‘e QdqFBs Bt RIS (SHR w@s A0 6) G Pl Iy Fegauet 6K ﬁ}ght chain) and 6B

nent at | ons under condi ti
ey sl FRea U Pty seeopmr R B Sb AL ohfyrpyr

the principal exceptions that the run Iength varled
bet ween approxi mately 72 ané 114 hours, and heavy
chain was i nduced using | PTG fromapproximately 4 to
12 hours followi ng the attai nnent of a culture OD550
of 220. 20 3. Production of full-length anti-TF
anti bodies a. Plasm d Construction
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The expression cassette for the plasm d pxTF-7T3FL
conprises, from5" to 3 : (1) a phoA pronoter

W@ kookmedsv3 et al ., Nucleic Acids Res. 9(21): S6FAF/B82084/000499
(1981)); (2) trp Shine-Dal garno (Yanofsky et al.
Nucl eic Acids Res., 9: 6647-6668 (1981)); (3) a silent

pJ. J24’Pe(ﬁ A M7} RiHote? Iln\&g%le%éssﬁi a0&h DsRAe DO, il B36A First in the
ative strength about Si mons and Yansura

seﬂeSRﬁﬁlﬁﬁ%nSm%?%ﬁﬁw 63919/WOP%/ 18%9- 634 (1996)): (4) coding
sequenQEF&aﬁmamhl-tlssue factor light chain; (5 k to

t eFror AL le e%%% P&}i 6%1 @Pf’% gt@?eﬁ&?pe%?g&g?mbg@ £n3 laclg

lacL8 é@mpTA (nmpc—fap@@’eg was us Host eglis. Fo{ljgw1%tgnsf%at?3 SElicgaggx)ax}sformant
picks &&é inBeula®8 SR Wini Jf PurRtHeASr HedigaduBflemeni3) wah &ﬂﬁﬂﬁlﬂmiﬁﬂdp@ﬁﬂﬂ) and

kanang/?qz gi?? gléar %%%?ta?{% C orj(ewslll-gl%\gl!}egl&%%%laﬁgﬁqg GE 16 {emgr%ﬁonltwas co\r{gucted
using fhaaibdis asfdedctibell BGOOR/d6 €220 yndatecbiagic feampdtatioh@ndiionsenstsratio c{egynbed
in W(J%Q/O&%B(E"eﬂ?ét Hat meT@?(o%n%mﬁﬁ%b&%emg{otﬂ% f&ﬁ&t@@lb@ﬁﬁ&{ss 300 mL of

E. coli plasmd
IM NgES4rH 7.4 s addebitdorapsinafryy 40AP LY e85 P EP&CC“@‘SP] pkae g mh. 100
of a 2603mM &dluiR of ]1’9@ &9 addelitipprotitnetely @¢ banrs tolgigd agpancefitration of about 2 mM.
The fe@mgmtaﬁon waslli l OLIQ ﬁﬁe} Dlgcu%t EEP oral | y separate

ession o y using two different,
B. Protgip fdsptifickiion tvvo |dent|cal, pronoters. In this pl asni d,

i ﬁﬂton@m%ﬂﬁioha‘i S]US'lQEGE D aedﬁelb]i)feﬁi‘s was@hrribd it 9l 8A2% linear acrylamide

pronoter. Howe r he ta 1Ny £
grad1églbigctn? Ig?vezf I§8ec S h rsP/steim 163'9](? O?S ﬂﬁ Savy )&L%Adﬁ% gys{e con51st1ng o
PKTAQEWWMWHM$H@CaﬁﬁdSﬁﬁdﬁwéh@ﬂﬂ%%¥W”ﬁW6HﬂF€?§)are |nduced
c. chnelek Cﬁﬁﬁﬁg substantially different conditions. A schematic

rison of a ono m_ d F .

o PR pp o eeof st B g0 gl SRLp R o R s
:MO'G&@uéne@mmébuhehwxpmbgﬁwwﬂgﬁagﬁéﬁpefﬁhﬂﬁx¢ﬁmvﬁgwﬁﬁ?@mﬁﬁmﬂ
gradID NO 4) is provided in Figure 5 and the pol ypeptide

sequences it encodes (SEQ ID NOS:5 and 6) are provided
Diﬁﬁﬁﬂﬁkéures 6A (light chain) and 6B (heavy chain,

reSmﬂmﬁmﬂﬁhyﬂK%nemhagmg@abhsmbéMGMMmkm@gm@ﬂhﬁhas@@ﬁﬂﬁﬁﬁ“
from g@:{#ﬁ%&g{ﬁ% @Oa B@f’g é‘]IgléeZy I\/ﬁ\a U‘é@ 21@1@ @411@97213 %sed three times through

00499 pJJZ47 encodes % ﬁ@ﬁ I Ler sed
the miprqflyidizer o hrkar @sepsPESSiP g R5pt dpt i gfﬁ‘am Eattil pgs pas
throu6dAcetakes batli durihdx@ch e nlir@gh thamibrdfluglizero A4 totalatrdteimcopesniration in the

F(ab’ g%o?l? gena?egsj wasn.%O\{g) ngl/ Qﬁelfplpgngﬂpa fi~ E%rh%égﬁfi‘a'{é Qﬂcﬂ:\% denved from re-

I'e ‘expression E. train 61D6
suspeg@ﬂldr@tisfpp@d‘@@taj_ Q_l@tegcq_ryg%at(ogagw R)‘g/rﬁlt Tp%anp-gg |pefte,3x1a[s gcsﬁsgended in 25
nmafm$@n1ﬁﬁﬁfﬁnnbpc f epE) degP41 was used as host cells.
E]‘g &t 80 br%erl %Q% prec1n%¥1 %nt %? dﬁggl%q uI\{/a@eQ %bftfper Jg&@& fmap&oﬁclﬁzﬁtratlon

uria-Bertani nmedi um
(WNBuppIenented Mﬁth carben|C|II|n (50 g/m) and

kanay&iap (50 g/ m) grown at 30C on a cul ture whee
rni ght

ove 10- I| er fernmentation .
usi H%pr?%ta% a)fpgmgeél syskep ?rf ec?t %’q@gl%%%%y ﬁfgtggcogcemranon of
0.6%Has). & (884 erpntiditeilohtecantpn Mamg)awé pngl maixed yith e Jergl honppgepate ina
3:1 r:!tt{(l de\g) g%%@&l&%ne%&ﬁ Qﬁd ek etde thQngar@W T pH was adjusted using HCI or

i cations were made to the fernentation process:

Tho%dﬂmﬁﬁwdpﬂf@HfWFﬁbpcn pH 7.0 was added at

approxi mately 40 hours to give a concentration of

about 30 mMM 100 nL of a 200-mM sol ution of |PTG was

added at approxinmately 44 hours to give a

concentration of about 2 M The fernmentation was

harvested 80 hours after inoculation. B. Protein

Identification The one-di mensi onal SDS- PAGE ge

el ectrophoresis was carried out in a 4-12% i near

acrylam de 15 gradi ent fromsd Novex. Specifically, the

system used was the NOVEX(r) NUPAGETM System

consi sting of NUPAGETM Bis-TRI'S Pre-Cast Gels (for

| ow- to m d-nol ecul ar wei ght proteins). C. Chenicals

The preC|p|tat|on agent ethacrldlne Iactate was 98%

o o P~ 11~ AN\
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The anti body- and F(ab')2-containing E. coli materials

wer e honogeni zed using a mcrofluidizer fromWtts
wOo-baoitdeasn3 | nc. (nodel B 12-04DJC, Kittery, NN, PQISBES2004/000499

The cells were passed three tines through the

m crofl ui di zer at 4-bar pressure. To avoi d heat

degrﬁg@ﬁ@ma&ﬁe&&@n@ﬁ&t@h s, the material vvas passed
ugh an i ur| n C hr,
? oo Rrg el o b b e FREBHBER T Pip sy

and tHelpl wapKepbdt p 2et Mededig el bEtke tvgs p@)@mglf arhnti-qbi8, thepH wis@hgidfor

ﬂﬂ*}‘ﬂ 7'5T FThQ ﬁm’aﬁa@%& lacmlc%en\ﬁ@lﬁngﬁ rtﬂeY)ﬁ:glplftart@ﬂ'@yEt&ns were 0.15, 0.30,
spended g}aste a total protein concentration of

0.45, 980 RgPrefd O 6780 %5 "”‘Ff?rﬁB%ts%t %@W@% TR ghrpriflipe lasate 15
perforblRHS- HO buffer, pH 7.5. The ethacridine | actate

ggg_ic(i:&i%‘gcggii gadqu@oggm was di ssol ved |n vvater to the

f ntration q’@& . pH study
Th¥afsseengsiaipiseNet pere pfahi sntihel 18 %@Psemtwedvawaie Hleaffect of
condlﬁzﬁﬂ@toﬁﬁfoteﬁltﬂ?&@[tétﬁlﬁ MGe Na(gtc&tcamamm@@meﬂafeteomoofoo 130,896, and 400

8% e crl di

(W at e.sol.ut
mM., pA re% %af.:ncg enes out e cndmf Lagt%tﬁ WasE'Jiso Berform dgo n(%%énﬁlg? 1% any r;])rotem was

precigtatid dugttd @e lneh eglt con@nmtlomehe A &rcthip ehiltieikd S&’ét/ apseS- %ﬁél thg antitCD18

homo%\f:natg wa& @luted 151D I8P b RridideNR taRHoMBSraBd ikl B Sehpl4S v ®.6kIGInd 0% for
the r 35 NaOH dependi ng on the pH desired. 34 WO

99 FEHGESPCT/ US2004/ 000499 2. Et hacridine | actate
c ofi¢ entgealici comlugivintf the Thmldtriogesratties weeeslilaked in inerdasing fippudts, the

pH V\)é\é ﬁe& c%sgﬂtclgljl gk Qﬁ 7I S%Iaﬁﬁ @DﬁSta(ﬁ&: gntlsﬁl fégﬂegﬂ'&y (A gkpé}ﬁnehtg had a final
sty L VRLUE LT
et @ﬂ@n‘fa&?lg%f’ $ 6#%5” e honeg iy e g i K

wag. Benpeartncksfudy: anti-TF pH 7. 5. The final et hacrl di ne
l a%&rﬁé &R%QL{%&@%&E Bérfogl{éﬁ af eﬁsztQQen%ﬁ&}egl 'gl%tEi Qﬂél&sﬁ{ SatEBwas diluted

(WA
4ol gl afuidis fact@%ionﬁﬁﬂaé%pw O, 1B 4 4 8775 o anLCDIS ang
anti-FH, haélﬁ:ﬁtlvd]lyn Ehel sagil@ tvere W@ Sbate{d @iraftieimia@died Pater bath at a desired temperature,

le,s@%d 8% ‘é' trgé qu%ﬁlggtwe%nm%a%gxfof éb’ﬁ{d DHSesGORSER teage&am Bfe long-

onpgenate to eval uate
ﬁmetnﬁé’a@ﬁf]é@?méf”aswﬁaﬁ%‘ttﬁ‘?/pty on protein precipitation.

Th aﬁléla&mg: @8 ﬁediglfaﬁinlaguﬁsanszz Udii Bénogerae tddethdBnd alifi@ment BIRH, the
samp?ef tre mc%:ateg u der 1tattuég co&mo% Fén([) ﬁ)n&)e u%es gée tp\péc%ne:t)lgx‘i ?%g]peﬁmentfs were

acri was a or ne
perfogmad imgless tibes, aw&gnl prelechibrrperinesats @/are perfprpaddn drptidate gad qverage values
Wereg@&@e@ntratl on. The pHin this salt spike study was 8.5
£ ES g the ssntl-CD18 honogenate was diluted 4-fold. The
: | actate concentration in the sanples was

0. E¥eaidohe BR&t orteracts with mefcomnmenteusedapetein megvprgmenteysayh agglradford,

BCAt J?ﬁ sﬁé@%ﬂ&&ﬁe\ﬂctab’sofﬁﬁoﬁ ﬂﬂs%su?ﬁa quS@ nﬁl henhermngs @ﬁﬁe%ﬁcoﬂ&ﬁtﬁnons were
luted'in |ncreaS|n

measeraﬁgse%mgeneﬁw SoRPaHA . saimles Wetfd%‘ oBfia 13yl hgemainine
buffer SIS BN YM NAPD,, @30p Eshi ceitit, .09 EWEER 267] 0.058¢ BRQELE360) to
reduJe%%ﬁgg%lﬁ;eg %gﬁlﬁé {o%{elaﬁmE Q‘f)lz ;%ot@ir{oal(t}ﬁ(()&{és Tﬂ-ehzgatiﬂg gﬁ%’ig&ﬂ §hE8oat anti-

nper at ur e
WhogetEGayThesewa@ﬁﬁt@m‘im@ﬁ f%anmvé?t@ociym%ﬁlﬁ%’dat‘afhe%TOélefa%l&h peroxidase.
he dbe0HRRA @&t405 RS washh@itdred WwBiag & pltoradgenah Bolsadar Detidts @odel SPECTRA
md . and th et hacridine | actate concentration
MAXPEL%O&)S?}M %A’-P%@SSSOr 7.5 for anti-CD 18 and 20
F. ProeinG ASay r especti vel y. The sanples were incubated in a
t hat RshRRFe VRt F (DRt AtibRy Q&Sénfrﬁﬂnsﬁ £pp©ih & affirfy chromatography

i.e., 50, *he sa es_wer e | ncubat
i pisg PO RSO S rEPHONT G PR Ralfe et bERR R Rt
Biosystere (Hrangiogharh.i N, USAG The welemn waa squilératad rwith dhmha@{b@‘ferqdfsﬂ@ﬁ (PBS)
and €l Jﬂt@&' Wil PBE GhaPl8 GdeR bl AfjdsRE to@@%ﬁn I—ﬂ',n Or Fminfe e RAGRARR R

toget her and adj ustnent of pH, the sanples were

i ncubat ed under agitating céfnditions for 30-60

m nutes. The precipitation experinents were 25

performed in glass tubes, at 4-nl scale. Al

experiments were perforned in duplicate and average

val ues
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were reported. E. E. coli Protein Assay Ethacridine

| actate interacts with not commonly used protein
wore@syBaent assays, e.g., Bradford, BCA, andPCT/US2004/000499

spectrophotonetric absorption neasured at 280 nm

Thus, the total protein concentrations were 30
ethachigiasloitaed saiplengera trgp@d@h bxelufion H1 edluiis QB SPIRE b $As coldts (Bio-Rad

) in.a |sh Iatlncotaln
Labugm i J ﬁ@rz‘%@ (%\ %‘Sﬁg &fgreélssiy ’\'l/'lfh umbs Wege used rec%qug%d%i by the
vendey: ASeEAPAREAP IR chbn@rawmb&h HEPIYaS @@ydup@i (Fahedm @.t he
Biotdd B REEAnE GedtibEAd-G 6o R&nJuB,QSaJOQBZﬁQO(ﬁQ kd th@crhgﬁﬁ{o@‘ w method to

.ant i bo at anti -
mini e SR e S s S i1 St PO 2
HPLEQR 103@?&@%13@1@@09@19 éradeshtt beka@k(itvd:a@t@n VieWh@A, USA). The samples
asQrvRhiPes. Shnd4QSurldNeNas J;réa%rte%%@lmy 24
zerer e%sgr from Mol ecul ar e%gv})ces nmodel CTSR%mp’%%;fmmm(ﬁom
ene fA-(Sunnyval e, CA, USA). F. Protein G Assay To
G.DNadssaye the recovered F(ab')2 and anti body

co &g@[ﬁ&v\é gt;ntésﬁgéron th Y s%laﬁnt%é‘%f I_:Jr c&%m@éjﬁf{g&% % hllylco Green Kit

ﬁOmMéBC‘BHPa’?%%E%% Sn lﬁéﬁ b5 8 lyREescamreass tssthy fozerdepigasst (Pico
green)/BindsWWSA)ble-Jthaded ®INANT hH\ﬂSo @@hl tehgehtiadx@el 40602Mmm and the emission at 523

f ] PBS) d, el
nm 1&%:‘31%1@(2 alglg %SQ% o€ ﬁ%gﬂ%@ mg 3 f§10res§ Qatcfa %acﬁ% #Eﬁ’gRAW rﬁ%@l\n
xs™ ¢ fiem Mategta QF\é‘ﬁ’é @ummﬂh C3pUSAD Bbouifigolpaaginteracts with the Pico green
assaﬁﬁﬁb%fpﬂﬁﬁﬂ Qggnt vak Racvel 8bm the k(ﬁlﬁfoﬁfn@)r tSRMNIC BHNBHBe lactate

was r%&l?%%ci §om %n sa%)f) u%}lggl S?’B\Id% "ﬁﬁg ) nﬁ%r gslﬁp egpl tg)rot%ﬁ) ?ﬁmty

unms aborat ori es,
Cm”@%%%@@”ﬁ§S$wwnThe spin colums were used as
H. speeaanended by the vendor. A tetranethyl amoni um
chl,ori de was i.ntroduced (Fahrner et
gupemﬁan* 015%?15%?&5@%%%“%@Wsﬁe&%ﬁ@q ‘ﬁeéee‘inF‘SSif 9 PSR BRRGE. Non-
reduc1@4-1@@1zUBmET(‘ 260f9n) Nowx (SaeDivky; CAHIDY vephyednetitiltt the pification
and r&%Wf 4Ri-AH ah(pgnﬁf"ffFe PI%QQS@ge%ferer B M ru%ﬁk%ft%r%a@ﬁOPS (pre-made

| actate i The assay wa oer1 ornmed usin
concqEIY cg%%ﬁ?ve% he %l aﬁﬁ?’ﬁavﬁ&ﬁ)ﬁhﬁ bipluppR gt EOOMA MASSIE
Bmma@{zmw R2501t Ahewsubinevants @hxe vALHAY) cpm;fdmteﬂatmgaesto rdﬁ@ﬁtﬁre clarified

E. cogle!(ﬂ’ét:te@ltﬂfstvgy %B%Iten%@ﬁi@ﬁrgteﬁ U&n\ﬁf goh@&tﬁ@ El? lgsr should be
t he prot el ns usi nag@gurl pro ern E?n

of
1dentle§ Ilfélljl{)% Held }Sﬁ)BtaTed @he YRR gg;er 2{9::11:'1’:.?@0 ethacndme lactate. Thus, the
gels cabrOBHitte Alibadinctuatdliile SitHpEIT pdifiadlios otddided Froi iR Giepibiatibd. ON

1 ERRIRASKEdLSI Ng @ Pico Green Kit from Ml ecul ar
Probes (Eugene,” OR, USA). It is a fluorescence assay

whiVeehadiflissiaeiens L r dutpsdi 26 presstudisd cBaeh sobitinpiwasdtyided into
two atiqudt het-p5it Adpsteliael 6 DA 9. OTR@eEEiv&l? W DR o sB@PRIHer daacRyih iR gystem

the etﬁgcnéx%%acﬁm v%n gxfgoned & % mﬂ "l%s-l-l%]i lru?tz er, Eac m Ia%ld%? otrgtg eglglaxé}vas

assay was orne uor escenc
CXPOSSPE@FWWO‘GEW NeClL zxswp 109,356, RASL, 3091 And 00DENLi Elssamples were

mcubét&l'ltﬁf%balls Qhen%tnﬁl}é%ﬂ\}or 205h A6 2t HoBE: h @ Qﬁ(ﬁ%f@ge i Srer G dc 2V,

t he n 15 assay and
D“P%%r é@?ﬂp %&"%B%ﬁs%g et o SR B e pessming o
absorpfion @279 wn.gHglsgesirahotfEhdica gsed disndIP’4s6 (AL BIS (Waen Hevtaiackard
(Wilokihi R Jbﬁbeno%mgkfé‘ T%h&&le%ﬁo %E%L '\&A) %ﬁﬁ&% é%‘?delﬂ@iﬁENT %53 Uv-

S,J;ie scribed in rotein fint 3{ chr omat ogr a

VIST Specorhaigpeterg ﬁstarlﬁafdsme m?@‘ge Bep A stluiep ¥l EoEn ﬁb«wnca#etl@fate

concegttdicr i di ne | actate precipitation were anal yzed by
SDS- PAGE. Non- 20 reduced 4-12% NUPAGETM gel s from
Novex (San Diego, CA, USA) were used to visualize the
purification and recovery of anti-CD 18 and anti-TF.
Pre-cast gels ere used and the running buffer was MOPS
(pre-made concentrate purchased from Novex). The gels
were stained with a filteréd soluti on of COOVASSI E
BRI LLI ANT BLUE R250TM The supernatants were vol une
conpensated in regard to respective clarified E. coli
extract. In this way, the intensity of the protein
bands in the E. coli extract and sanpl es should be
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wo 2008492393 Thus,

t he
1. Tuli@ty

vvere

al e BErYe battHy daprseeans ¥4 tEctng

denti cal
rnatants after
t he

precipitation.

st udi ed.. _Eac

if a 100%yield is obtained in the

precipitation with ethacridine

gel s can be used to indi cetBUS2004/000499
accurately the extent of purification obtained from

|. Ethacridine lactate Solubility

et hacridine | actate sol utions,

sol uti on was d

i.e., 0.6 and

1.2%

vided into two .
ﬁ&neg"‘.“gfemi’eé%%&“’i“&‘é‘fl was

monitbeed oteanirbidiey neckelr gad wigpu ol AGHRP@GH RYOONPAdsElony ST58)M The S@iples

weregdasurgm%m

fer.

e WAt (o) ]

Eac

acri

ﬁiﬂ%u%mog'oﬁﬁ@amg in 10 mM

dine |actate sol uti on was

ex posBECPSs li‘%geé‘éf% marealib e 37ith PR efhacriding lactatey 028G EL or only
waterl @01l of 86 thre2 Eyples GO antACION 8GOLogaMdte vk @il AEbie SndRIPEI was 7.2 + 0.2.

After C{an%%ﬁ%lqo

One Wlomaplg@@ﬂe wipncubatdyt rocnh EmauHee (FA1E@ Ardkthspiee
for ethacridine |lactate by neasuring the
nm The spectrophot onet er
}P* om Hewl ett Packard 35 (W | mi ngt on,
Effecdbfipflent Technol ogi es (Palo Alto,

i

I‘fO.(I)lg ho%.r QQMO

namcr

t hen

the Slelpe

DE)
CA) and known as the

SRV FeAEG: fo sl M ore

ongg5Kyed
absor ption
used was a HP8453

now

ACHhEN Lo Bitfte Brctalz moiél:t&ﬂ%&s@@&f EIQ]%MV%@E the P Sl O@Xitler, supra;

curve was derived

Neurgth prd Srynget e P Ctoslh &le
631-BETVRIDL 4G BIASDPH cBangdsiafiiyit the tlytrgé’gn rrb@entides atdbere is a correlation

bet\nfg‘etaﬂp, 'pi 6fttﬂé p91§rp ?t‘t’d@ %ﬁ(ﬂﬁg }_ﬁf‘&t %/hi@ﬁ it f}eéxﬂﬁﬁi Wl eg;oseti kd Bhadf¥the lactate

t enpeéer at ur e,

invedtigatdd,
te

er at

LE#Q
nd wi

%& CS I%OII alnmegnan

The sanpl es

m a sol ution

(Neugagyagd Brupngr ﬁ@t‘@r‘hﬁfgé‘d OM%OHde%?ﬁ oﬁuz\%%g%lﬁ%gl}e g

wer e neasured at

e

Y lgont 920 s 121

room

her W t

g?\f thlﬂfﬁéegtlon was
t ng ﬁﬁlqgﬁlhgfltg@;}-&&ecﬁvely,

wereetmapd ttai afl Q‘}’eethaa@ctlml@tateaolz%nlaﬁvsted@r coyithy pPHyzges-10- |Figs HAH8C show
the cgﬁﬁetdlaﬁasés RS SmSATRE BSatt RQmRAahd SREiGRRABORMA: BieddPfoteins,

ted 4-fold and the pHwas 7.2 + 0. 2.

After

’ﬁm%gﬁrrlfugatlon for one hour at 4000 g the supernatants
we lieTabied panB{TE dvaastetliedi bethdedivll-tepgh triibodylandps o tF&b ).. Exveli bomogenates

werepc@[ittdcgfa leﬁ&Bo %ﬂ'ﬁ' O%WV@@

and the othe

r one at

i &tﬁ&ﬁﬁk Qééta@tsoﬂlﬁ’d?lm & e(ﬂ%[ ahddfi€@ne lactate

4' [t
conctyEiag.oE Dh bty BEple oo T B HEpe pelbpestvely o absi

desirid bB.CTHeeyidlds 4n0 Dutificatdnyfagbrangedicalvted inmpgtectad ebdheofpht clarified cell

homéégﬁa?eg VI@& Dl(IMcMégﬁratloﬁ %@recov&%@etrﬁtaﬁgg aﬁcg Hﬂﬁl@& m ﬂ%%fe

anek,
Vunakls

Sin

H, 121:
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.e., a final
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sanp

e.

The pH was adjusted with HO and NaOH

respectively to obtain 25 degired pH The yields and
purification factors are calculated in respect to each

of the clarified cel

honogenat es.

The DNA

concentration in the recovered supernatants is al so

reported in the table.

Table 1



10

15

20

25

30

35

40

The pH effect on the purification and yield of aCD18
and aTF when treated with ethacridine |actate
W@eoHALIB anti-TF anti-TF F(ab')2 F(ab') 2 ful PET/E82p041000499
Ab pH Purification Yield Purification Yield
Purification Yield DNA conc. factor* (% factor* (%
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npared to anti -
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t he ful e

n ant H of about
e
the cylpgh.d. One possi bl e expl anation for the higher. |osses

Of I-ﬁﬁ]ztel the-liﬁ\T& QRAkREn h%e@ﬁﬁefna@@élﬁbe M@ctp‘ﬁ&kbﬁ wbEéﬂi@ndme lactate was

one eor at ant|
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hom ﬁa%g Hlo{vgoext &d ph@ c@xﬁynu‘a&fﬁ it Jﬂ@&ﬁéfnat&hﬁcréa@eﬁgﬁﬂle pH thereof decreased,
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whe
R
was fdaeastdir Wiigbout lipihtipp ety gl@ the@pethis ig oprile diproheiet tasthpgys above the pl
of th;rgﬁibwjaﬁf F(:ﬁ“’)? AR 298 a4 pahﬁ'\f)b B 19ihgRctMPethacridine lactate is less

concentration toget her wth the target polypeptide is
charged gtthig L i scosity of the solution increases. This

wi Il have a negative 20 inpact on the further

Effeéi%mﬁm@@a%@&%m fd- In addition, if an

Nl on- exchange colum i s used as the first @g ureTh
c oﬂmﬁ coli hranoggiat W%Wedcwglre&éﬂldmcw poutigps g ) 1 The
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“_!g 1e% %ﬁl—{ 2!']? 79\!121‘8 Iggl@ r%? éﬁ‘ltSI 3919 'I'F@' %172, and full-length antibody,

. col.umm.
This SHHEYH BTRRES W e hALT dl ne
respéctivdyat e was determ ned. The results show t hat the DNA
congeRb rsﬁ)t)v's e eff&t &fh:ﬂméidﬁ@ (Db &thz&tr&foh eh plﬁiﬁ%&ﬁ hzﬂly[b&l In Table 2,

p.
s

-

Iactate tiQn . is Si J
st {15 i bt VLS OB R S AR R §g e e 13
the E. coli hormgenate Howsever, the DNA

concentration in the supernatant increased as the pH
t her eof decreased,
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i.e., 0.1 and 0.2 g/m at pH 5.0 and 4.0 respectively.
Wthout being [imted to any one theory, this could be
waele@4pe3vhe fact that the phosphates on t he DNACHES®NE000499
| ess negatively charged at |ower pH At very high pH,
e.g., pH 10.0, the DNA concentration is significantly
ratio w1ﬁ]n%1f%rent COnCQIQI o%f%h%cr%ﬂlg latCthg scﬁ&tﬁﬁse{hg ﬁpdl}l EleCMdléé 1%125 Qoncentrauon

Imtation to any one
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and 6.0 & pRlively0Thel DM @AdehthO6kYin 88 cbchve@b subdhatdh@\ENSe reporited iCthdttable.
al so partly be due to the f F] Ehat et hacri di ne
| actate is | ess charged at pH. Effect of
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Tabl e| 2, 40 anti-TF was studied both as a fuII-Iength

@t i bbdy 1and as1@ F(ab'}.2. E. 6ol hoPwgenat é¥ were 3.9
treatpd at a 1:3 38 WD 2004/ 092393 PCT/ Us2004/ 00499
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T+

o
A>3
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reported in the table. Table 2 5 The effect on purity
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anti-CDI 8 anti-TF anti-TF F(ab)npmSab)Z Ful | -qu
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the pﬁmﬁtaﬂt&fhgenﬁre@ﬂt@ﬂi a $ubfanviall additicpf] plrificgtion laEthsF{ake).-
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di ne T act at e. ur| té
ethacrifie st 24 SR ECSRBIT bph obike %&t‘br %W@ﬂagw&% poar aé‘t SRR
How&da@ it aspesrEdtiérad cbb&lih qpintitagtelraovdrgofie Flaadi ati-€D{ Fhasthe SATIE(@D),.
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i ncreased et hacri di

the e B E(@hs)z empe@ﬁ@rﬂma%ﬁD B (e pidlegBlogiad i The Biiegh el reached i
maxifh@h pﬁiﬁﬁﬁfﬁﬁ htG- lovﬁ@%\éﬁdme lattate coeiaticQing &a borsebgobdite Kiib’), protein,

en et o
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F(ab%dagh-tﬂ: ,C}Qs@éctlm irfid feRfch M an@frFtid Mo BérABd fhofn re-suspended paste and the F(ab’),

is taken as broth directly from the fermentor. Hence, soluble culture media components present in the E. coli

broth will not be present in the re-suspended full-length anti-TF material, which could partly explain the
differences seen, without limitation to any one theory.
The DNA concentration in the supernatants is strongly correlated with the data obtained for the

protein purification. At 0.6% or higher ethacridine lactate addition, no DNA was detected in the
39
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The yield of anti-CD 18 F(ab')2 was not affected by
the addition of different concentrations of
w@edaneidgi ne | actate. The step recovery for bor¢T/v820041@00499
F(ab')2 was about 90% for all the experinents.
However, it appears easier to obtain quantitative
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dependence was observed (Fig. 11). At pH 6 no
significant difference in the solubility between the
wO2®4m9m393 1. 2% et hacri di ne | actate sol uti on waBCT/US2004/000499
observed. Both solutions were soluble at 50mM NaCl but
nearly fully precipitated at 100nM For the pH 9
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re's“sfe‘fe%pa?e gilo[o %f.ﬁ“i mdOFPEPeR glat_n%‘%‘ﬁ ?fﬁ“di’gqpr%“\‘f%ﬂo& b %eei rqmgved

prior tortke effaerisling laethtP proepifaben. as i s obtai ned in the system not

tr ﬁﬁﬁe@gexﬁérﬁrﬁnt?ﬂl@ﬁ&%hqedaﬁmlaﬁﬁtxﬁg &oredsth JiEnLESH tlithﬁon (lowering of
hat t h?Q,% | fi égt ion of F(ab')2 was enhanced

showed
e PR IR §ReEdng laifids &awlwas e fodg 8t Fgpss concentration in
the etblictidibd laatate dolamxaten, stugdly, vas Lidaidnatinun teyroaf ofBodbpibieinrand IV kvas not

obtangeh% tﬁJ lgsg ﬁﬁutéa n%)@é’]g]ﬂé:g l:h}{s t(g ﬂ’le W@réasgﬂ ﬂ?)glg%en%: ngacefithﬁorﬁz e. oQ/{a:f!ill

enate used Int
Pfotelfﬂan Pdh tese prglet ?S’mﬁi‘fﬁda’f’ Hle eewéﬁpeff?wcf i the BpcHfRSlaHE
concenf4tioh ktedyf Mdnbe; the 6xgfah c@béntratibl oﬂﬁ&tblb OJJBA andSoktiegdotnbdheht OMWE faffect the

ethacﬁéidxel'ﬁclta% co&%&a@eﬁx oﬁg{e{ngﬁwe %Qtte dtll%on r ulred hl%e %1318 {3 aﬁlgi %DlS F(ab”), and

0 any
full- lﬁtnatihendclﬁ?b penticfidncregsed pyish ﬁleéqcre@sh atcondqetwpy otein 15

CO'FEeQﬂEJtGﬁﬂh@DNAPexﬂohzﬁ whitido Td8n@HH cdﬁmg@raegeﬁdehtw aqwefom
as t he fuII-Ienﬁagl material is derijved

I‘ m) r
autig, {54 > & fenENacerpigion vos bR e s ABE s ife
3-fold chraﬁonrmgbﬁrfoﬁfeﬁ eel 4.0 MBS, th Bdeftatic W4 Bechhad@1ol0SQI/n1 QIADM@FEn higher

dilution no DNA was detected. As pointed out earlier, in this case the total amount of ethacridine lactate to
41
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prior to the ethacridine lactate precipitation. In

these experinents the protein concentration was
walewnegesesl with increased dilution (I owering oPCT/URE04/000499

conductivity). Thus, even if 0.6% ethacridine |actate,

whi ch was found to be an excess concentration in 20
protetnli@d BNhaﬁfeiaﬁi Wi tileaﬁgha{dﬁutﬁ)ﬁ.ﬂ Gé? rht Toakrl c&{duc&f&/id}d Yhus\WBSeffect seen in this
examgﬂ t1s§lbotr1]1 eoggx i rﬁrc])ndlllctm}ér%ad ﬁ%f n%creasm§ aBlE)II(l)nttS of tiiﬁacn&ime acaat \évats o not

the increased honogenate concent ration, i.e., overall
EffecijﬁérﬁjeﬁméH]d DNA, in these sanples conpared to the
erfornmed in the ethacridine Iafct ate
T RCRT R e e R Ent e aer P REERicH Ffmens.
Thusobmp tloted rrpdiaes veredtudiedarcogiomgomeitt sshawidink laathh St effehinf

incubhiddafde laftidiSed BffeAh e x&@&?&ﬂ&eﬁ@g&ﬂe@n or aI ternatively the
dilution required. The el d CD18 F(ab')2 and

25 Igephafion aéﬂ@vlatﬁd il qg.(rea bE-) )52 78I’ﬁ’ I’(lad'ﬂpmfﬂﬁve eessendhsautipy of hgtwo
F(abb@ataa §gs 12ACO MBY.Thy/higher thd fampeedidr€ @ie nore effit@nidpurification. An

mcubra§JEY’ﬂJ°C W?Iﬁi?cgitﬁlgm§r%9 ﬁge {)l%t}p(% th%%%gg C}; n%é’dlst %F]L%Qtﬁm% &\&Qﬁpie for longer

time één‘@éﬁ? F%W‘Gﬁtoﬁ&%ﬁt7%°prﬁ@d1‘)lf impropethe RRsToh de Bigh): (Bigs: 12A and

12B)gguf 51 apprbﬂMﬂévlﬁ [0,% ]lofs iByiel Bwis@bddrveld. Htvéver) Whﬁiheﬁﬁﬁﬂ@ﬁﬁﬁiaubated

above 70?{? no%ﬁi )2 as ree%og%re Hxﬂ nElue ! ie%?ergt\u/aresﬁrggc e ab’g asovifeﬁ as other

E. co e{oé?éﬂﬁed As poi nted out earller inthis case t he
t otra knvesapinhe oBtEct 6 hasdubMibi@nd A&t él&s@lytﬁ exﬁﬁméﬁgﬁas performed where

O AT T —
purlﬁe%mel epr¢vetngny for thiggmple tlhfélaébefeemtubstedafqr Jérh compaged te3emip hiehis
tempér&tm}é Ofthk iRficate OWR Ee&nBQatﬁ:x@ pdMgitatidd i ¥ral gheQJmehEhC HEaSduRsts that a fast

heati nount s .of et hacri d | act ag {gect errger ature
ca ”ég %‘?%08?%{? GreergEe we 81“’8fe Spifkle thega g B
I by fubdengtivrsirTFpes flgrshidiadjatpleetddpintpataiues Achépen inngbatics at 50°C had

a shgﬂw&%sm%%t @A Y %ﬁ%’@f &e gﬂﬁﬁgd?tdw HoTos W EQeé$M| n%g:nél r3vere observed
nmbi nation with éthacridine | actate. The effe of

°°mpia"ﬁ€ g SrTRH R Py aoon feapartg Gie Affdr Bre %%telar%ﬂe was increased
to 607 wensly hit@uti Gl prebipicattld althe Gdta iadicas thaw &t @dl-1¢ngtaat-Tl hik Bwer stability at
elevated%m{perétgreﬁg&he gntpﬁsﬂrgla e effect on the purity of
ab') pr oteins (Figs. 12A and 12B). The

hi H%erant“r?éea%eé‘}fﬁ%ﬁeﬁ’f“{ﬁc@‘ﬂd giprise i raodificptions o e targsipolypeptide, the
stabiljryl 64 the pagitil@polyAptidk Of inted biadevadl i@hperd@is vwulikddit€@rtdlyated before
1mp14 tgoxﬂ_e_d the purity of the F(ab')2 proteins. _

I'ncubating the sanple for longer tine, i.e., 40 mn

conpared to 20 min, at 70C did not inprove the purity
Stabilfy of & fnak' ) 2 ( Fi gs 12A and 12B), but an

ap 'Ptr O]%(nh r{%nt%o Péfover the cpegnsést Ife%d %treams pom%ieeﬁg%%grvﬁgthfgga%%ﬁrg r
CharWtIP @éW@de@athS efhbﬂilts; oyEme. Hencatpeiabitityio€supernatants after
ethacﬁﬁlﬁélhdﬁitet &@Eﬁﬂ:aiﬁl@nt %@Quﬂe&aﬁ& &bl am@@n‘u@ﬁl&ﬁén was-corffatell. Each of the

ot ei ns. To investi t he effect

s PRI O OVE IS8 fom KrrERpe (i apd g e saviey v
monifyed bpmeasdtingthe redidityobthsasppitessawelee | ncubated for 16 h
an ﬂl IQIQ lfqhg c %e%bldl el tﬁr?e% &5@59&@&&- Hlﬁgre&t @Lﬁ rﬁatéﬁ@ssz e.,

no significan uritication | rovenment for th
ethacgidipg Jpctate, Rily and 3op- tffété%‘ﬂfiqﬁé‘b%‘a‘i nf, gppeqtyelp Itfaﬁfi%aﬂ@ae feg)t theg the
polyefectiolads, tehi Ietﬁacn&ﬁd’l’ﬁkﬂﬁ’ceﬂinﬂ]ﬂﬁ mgTiﬂc&tl[y Adiceaihe furtidiR bf the supernatant.

Duec&lggﬂ%?glg}ﬂé%th glr Ci % Claheg sluﬁerr%%ar t"’}P cﬁ 9 tm%h DQ {r% Q%OI\W?.} wgereas

propr

the PETetrm@¢ wmple enlmqsilh@lf bt ey, s ﬁ¥7aIBTlé aﬂfhmeﬂacrllqu gpotate supernatant had
a turbid% UPPRTO Thérk WB-noPelnajdd Birtbrdhck sdef RPN 0@ e of FithBSub@of O

studied at el evated tenperatures. A 15-mn incubation

at 50C had a slightly posi4dve effect on the purity

of the antibody and no | osses in recovered nateri al

wer e observed conpared to a sanple incubated at room

tenperature (Fig. 12C). However, if the tenperature

was |ncreased to 60C nearly aII ant| -TF

L 1 o, . o, " Y A I | '
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Stability of feed stream30 It is inportant to recover
the cl eanest feed streans possible. However, another

WO pgene2ams characteristic of the feed streamPGI/USH04/000499
stability over tine. Hence, the stability of
supernatants after ethacridine |actate or PE

temp érgt@r@st %Jﬁtmoﬁﬂgm%thg de?cﬁtg] at tﬁ‘ﬂtEI %'«It&lrsuﬁéhédalﬂ Hof L Eu'p érﬁ%% thzﬁ Had only

was conpar e super natants was I ncubat ed
boen g DR AT e Sy P OB PUHPOF R B 168 o 4
hourﬂﬁowe?aethsioa:b ielnipérytura@snplenDT2i Hoas ealldoyt teeasured Mg td Kigh turbidity of the
sampEeu'{“ eﬁll Min® {act%cp—geageﬁ §|%§1%Mn¥§ad§f b§i§y I#QQ vJazé t m%n%c!uﬁl?
ver tine ree

I n tur
mcre@per Ff e daed 4 [re e tharegple Vvasér}c}lbateétah?dé‘r ‘?‘?j'i“’f‘?éhtY @ﬁrﬁaafdé,igniﬁcanﬂ%

i.e., R 1 to AOUNTOH=E TZ&@II@ tro@dvad, l(fOiI‘ﬁlﬂJ is Mﬂl@d‘sﬁlﬂiﬁlﬁrﬁ turbidity obtained for the
respectivel n..cl.ear eXC en t

other 6\8? R rnatatnts d?ec 1y after & éicatlon acf € co'ncllli](f %haeth:haf‘: r?lépegnla__.tfmt recovered
after gthapridifd lectatt treytﬁ!e@dtléﬁﬂls # biedle fmdbif@lnt y of the

supernatant. Directly after clarification the

non-treated clarified supernatant had a turbidity of
Conds8t 700 NTU, whereas the PElI-treated sanple only

hadithaaldfne tabtate canismdogsefirltyybe used as precpRationfdgddnt ferle prippary recovery of
heter@l%%ﬁ%dl;%kﬂﬁ@eslﬁ%ﬁtcﬁhﬁe b?&ﬂpgrrh%g@ﬁh% mg:\ lcrRide e @J b4 an

here was nqot a ngj di ff nce seen, %
precipiaien aepnbe e B P RERIBEDF GO 2 WO B POE e hostprtens.
Hen@(ﬁ’dstﬁﬂﬁﬁb‘béﬂ&&é@gvel}t cbirpd et hec@s, proginitedri pth4dcgdinelgptdtdpe the same
time L&fl étﬁn%tegf‘ is é}@ﬁvﬁﬁhar%gd% tﬁl% r&U%@Jd%@ﬁEema%g{ the

super been centrifuged there was
a tTherfgleny cpleswgﬁnqnmf ffslvaa?%v lactate oy @rerigigiion 18 fighdy dapepdent on the
conc&Aafh @f Kbsipirdl@n 4nd ®NAI ifi the brdB or heaidERate. bV EYIRS the Itrbten ARIAINA

concc‘a:l%r% r' 1eu|g ﬁth I:')Em%fn&g thzg.lgﬂﬁﬂrﬂ% a&gﬁi‘{tgf Hﬂ%{‘?éiplg%a e I ﬁi Hence the

morg na&atlmlsed@re@app@epnemwh%if Bn fthqﬁla%ne\}@me tp epmprle PER and tyus precipitate,
the htgh@‘tls tmaﬁefé}&a aﬁb@mf%ﬂha‘oamhé 1yct5e forGécpasied. Thé lowathdratdaetivity of the

solutlon when é)eg’cammlg p]{;LElBJ%tI?I} ﬁle more e&a 1er%?s tﬁ‘e rﬁu%&ctgtlon 08811‘:: ﬁﬁl% %‘ldg Yhe

preclmummpswll mmréicant n@memqr@méc%m 4nfi DNégedugtion pf therjame time as cell
debrks Wrhdbd y obtai ned for the other t wo supernatants

S Io rﬁ’gic eatalltco::s]tg)%ot% E%%%%lgi agﬂlf ﬁ 1s’ neraély %&\y?en about 4 to 10, and
prefegdblyane miodhi thee abaatitlb?, es the rectonte hetcmats lq@Hh?rgP@bave:ﬂtmﬁi Ethficsidige

lacw{%tsﬁrﬁﬁrﬂloré&efg;%ﬂé{ééd%ﬂbb@ &BI:I'S@' rB]:%e lwﬁ&ltpaﬁ@mg ﬁi’l‘ypeptlde To improve

cessf e. use atio t for
the pﬁ’il %@g?tgpn 6tfefjev ?j% eﬁsﬁ?%%lpg?\z%%r sﬁ&;&% at elevated
tempetatuteshed tckhedbtbmmed fmoﬂmgaetnalta@olymm o irltracstth alioRigprdoipitdtian ef the

targelt 1?(11}511) ;ﬁﬂe %so tHar. ﬁeﬁl'tymf Eh@;e'c&bgre@'gt%gttpo ﬁ/}géﬂﬁde' hgﬁél)e JL@Et%@tEd to confirm that

ypeptide preféerably has a t han
n"mﬁ@‘g‘i’aﬁ@‘éoﬁ%“s‘?@rgﬁ@%@%w e plgdice rmst pr ot ei ns can be
negati vely charged and becone preci-pitated by
ethacridine |actate at the sanme 15 tinme as the target
protein is positively charged and thus recovered in
the supernatant. The preferred concentration of
ethacridine |actate for precipitation is highly
dependent on the concentration of host protein and
DNA in the broth or honpbgenate. The higher the protein
and DNA concentration in the broth or honbgenate, the
hi gher is the anmobunt of ethacridine |actate required.
Hence, the nore negatively charged conponents
avai |l abl e for ethacridine |actate to conplex with, and
thus precipitate, 20 the higher is the preferred
anmount of ethacridine |lactate for precipitation. The
| oner the conductivity of the solution when
performng the precipitationa3 the nore efficient is
the purification of the pol ypeptide. The
precipitation step will give significant polypeptide
purification and DNA reduction at the sanme tinme as
ceII debrls |s reaned For eff|C|ent host proteln

A IA ., .
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target polypeptide. Also the quality of the recovered
target pol ypeptide has to be investigated to confirm

wao bai/0®39no nodi fications of the target polypepeT/tis2004/000499

take place. 43 WD 2004/092393 PCT/ US2004/ 000499 WHAT
IS CLAIMED IS: 1. A nethod for purifying a desired

Wﬁ%ﬁgﬁ@g@g@ pol ypepti de fromm cr obi al fermentation

broth or

mhlch it roduced an
L Apethed ey %%fmg B ﬁﬁﬁlrr §1Ftﬁr§ gﬁﬂpcﬂ@)eth&e ﬁx% E}ﬁfogtahfela}entauon broth or

® N A kWD

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Hhangpgadnatsdichil is pefdhed ind vautaliveditvinpodingadding tolthe buathef homogenate an
G%Iegi%g Mmq{x&)?a gﬁgl?&f%thg QaifL ﬁ&étpﬂo%ﬁh&ta&%gt céilqln urities under cc%ndltlons

I'npurities under conditions najority o
whsesinglst Yireist afdhe P?ltéli‘?ﬁtidﬁ Egigh tphbls; ang ?F@argt@gglp destsfpolsprptide from
Besbth echopodeypept i de from the broth or honobgenate. 2.
ﬂe n}eE{e et c|>}o glm {Wherem 0111’ th or E)l%og%ngteglgﬁ%geta Oé%o%g)gqgsgena.t e

romyeas aryo claim

ljhe orethod Wq]émel o ZtWherelb Fbsbwthcﬂr hevengengte iecftom Yagerfar om

’ﬁﬁ%&l’)d &F. an;Aone Eﬁfbﬁuﬁﬁﬁtﬁﬂﬂmﬁﬂc th&ﬁ]c)fh &ﬂl@m@g‘ene@el i 8B eubacteria.
fr or,;g Jﬁ_lbaCt eria

th
’J\éﬂ’] ﬁl%(.{] M}ﬁo&a ofo #amés \6 r?ree gc? tg?r n,gmigel am-nﬁ%mve]bactena.
Bre otethodef almoome glstvinise -5 whefeinghn tg«vﬂamlnewnamefr@aﬁtceh i a.
Fire mREd SFRRNRE o Qi Vs m{%mqﬁe &lﬁépﬁ&e id 5e M@h@foﬁﬂ mmggesate

br oth or_honogenate is

i gPeBEETa S o e b TG FOPHEYGBY BT 8 e ersse o1 ofhos
separa@beitedir dendvombypndtee. 8. The nethod of any one of
’Pﬂe %e{ﬂgd Jf aZ MI@ gfc%rﬁ‘s it Mefégl tﬂ&%%épqge }Bé'lac'pl%f ;R |1ng9 QJoutp}I

avera host roteins contained in the
?Pagttefhe%?ﬁansr W aﬁgﬁlaerflsés9 wherpinghe PPE@%%% i &G mAH polRTRdgf
THeadettiBd df-afly s ef dkiis 1t oevhpehyeeplybagideiam asatibpdy. of at

'lih% g&\m@m onz Rf cla]rgﬁ 1- l-li%e&%ttﬂ%glygeg)u&r}sy rﬁg{;}&mgﬁ alﬁll‘)&iy

{
B@|W&e§$fglepgone oﬁcialmsrlh W?éqeﬁél%f reretidp iorBll-lreteingbady 1- 10
’W&c&a{efhbdloftahﬁonﬁ ch}]!d'ilﬁ’sﬂt-IZdﬂleﬂeﬁl tidIpoftplideGchi antibady fhB@enet hod
a . er el
€ meﬁ]le 0 &El { \%lelam% pi 1s an a{lt%oéyhi%igtggnt Xo?ngagglﬁg afqlghfschgn

umani ze

Bieaictgd af clppm W@}nﬁhetphlépqs@wwmmbeéy fragmept ﬁqmppswgearhjm light
ahhl body. 20 14 The method of any one of clainms 1-12
'},?4%:1113 {' tI he a?n?sol ggv IréZl?e Hﬁ%%t%%’d aFat; ?%rrg'ga% )%orSFrgab )o-
hwnnebmnbyﬁlfslplagrrent corrprl sing a | |ght chal n. 16. The

Tﬂ:étni}@lgd &fan§:$1@bm1aL§s e kBB solﬁ&bﬁee%mabdze is an

et sty B O Ol AR 5™ AGIEB - L RS e VEGT.

apl@’rtlyquefattmd%%, sntigieF-apti-GRL), antif{IA0; or 2qti-CP11k-fwibody 2r an@bpdy
ygiﬁgﬂtne zi pper fusion. 18. The nethod of any one of
ains_14-17 wherein the pol oetldelsFab% g. .
“ﬁlﬁ@lewﬁ%ﬁf&aywo%ﬁ%wna OB RHeIgHRe PR P IE e T mistssue
PabryREdN1, fitldength agthtiaurtfictor gfibodydr batioVAG andinkly.- VEGF,
’gﬂr’%tnliefhWone @‘P(:tla?ﬂ:ls (%%Freﬁ%e co%!@rgr;goélro@g{}%c? g%g%tate is about 0.1-5%
VoighyHedme: 30 20 The nmet hod of any one of clains 1-11
D mkfhodbiRbLénd of dEm{IIo} IR inl tike ohcSntaiidnl of EBetlBridifedivtateds about 0.4-
é/nWI ﬁt)vglsue factor F(ab')2, full-length anti-tissue
ot ' an Tbody, or anti-VEGF antibody. 21. The nethod
er n@ﬁlyd ofiray ok otdlamyis22wipRintheapesemratignet te pibasridipedectagris @put 0.6-
gt)vghlgg Iact ate is about 0.1-5% weight/vol une.

f an ne. of ¢ ein the
*ﬁ'ﬁﬁ%@&lﬁ? oiey B ot it st R el ksl o
BBitibYofeicthhdridinolactireis a@gt 1-16heS. met hod of any one of
clainms 1-22 wherein the concentrati on of the
ethacridine |actate is about 0.6- 5% wei ght/vol une.
44
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24. The nethod of any one of clainms 1-23 wherein the
conductivity of the broth or honbgenate after

w@adaisnysm of the ethacridine |lactate i s about REWBS2984/000499
44 WO 2004/ 092393 PCT/ US2004/ 000499 25. The net hod of
any one of clainms 1-24 wherein the pH of the broth or

25. ﬁg E}Eﬂ tmgr At &i%famﬁqqlhtv)h&gn ak plilRethe §bH3LHodinRe ifépida&@n of the
The net hod of any one of clains 1-25

|s about .
%"fl‘“f‘iéS b‘ﬁt%? the broth or honobgenate after
26. ”Hté hethddDaf amf ont bfelaingtl k2a euhérelin rhe pHat thabreth oshoglogrudte FiePaddon of the

dReABtNeH: 86 any one of clains 1-26 wherein the
e%ja‘r:rrberatcures of f ge broth or honbgenate after. addition

27. B mefhed demes ?f&lamé 128 ohareia the &rppaiicabbrbrot giipmogenate after
eﬁi@ﬂ&ﬁff&h ldtlh&nﬂlﬁb 14 is B8 athteocrﬁeﬁeﬂaﬁwhmé tod0PL. one of
el [ I‘
28. e me{gﬁz % %.ft \M]fec[almsq I\f{%el‘(e)lﬁ rﬂ%? n@h ac rlhrg Ioﬁ%%l%%ngg after

quhu@qr@ the aﬁmﬂm’l@% i e éxoa&renﬂetembﬁr%%mab%@ tbsidifor "(‘9P“t 1-60
I@,-Qg}ggt 1-60 mnutes. 10 29 The rret hod of any one of

28 wh h r at u

29' gs‘il]‘?];\ft“%y oélf? s alms;ldzé er81ﬁ enfpﬁ gacr di nemloﬁemé)te fitsr
adgitifry githe gthertitlingSlactitois & TCalvot 5@ tf @FC h@b@t abgut 50 pinyigs es .

30. ﬁgmezﬁb@oﬁﬁ}t Jﬁ@gfcﬁtmsq[% vBGin &fe sgﬂaﬁh(mis élséc%%héﬁ@(ﬁfy%ﬂmﬁlgﬁon or
separ ation is acconplished by centrifugation or
flirop-ati on. 31. The nethod of any one of clainms 1-30

31. Theerethbdofahy @e of duénsiedOyyhepiniatie thepolgpiide it seraferd Grm e droth or
M&Jﬁa‘c@ itis ﬂl@hepmgﬁﬂ%b?ecndntto é&oﬁaw&a%l@r or ﬁftl‘ﬁﬁotll ed by

su1ect|onto hromat o atjo 32. The

2. Fheretid gty oI LT e PO BT ool Bcion ror o
quaiiyperitcietigactidineisomebuced in a sol uble fraction prior to

33. 'ﬂ%‘?ﬁe{hog D¢ a% 61% Iapclla%ﬂyﬁ%h?%in&% é)lo@ﬁgp@&e% ms%l?bble Ilpﬁs ﬂ@glb&%y

one rein the
‘foﬁ@ﬁ!naﬁl‘”@h afplbiligingiies aricr dapdgijion ‘tf@f’ﬁte‘&%"tnfhﬁigy‘f“tte Wi t h a
34, Aﬁhdﬂm:il beﬂlf@@ex@@anirotp 61 Moo defat@dehbiidin@ e thadridinbi Actate and a polypeptide
1%e'ierofi‘o | pe Jactate. 20 34. A microbial cell
nentation broth or honobgenat e conpri si ng
35. Bltel’vaéquréprn@enaﬁ@f daim 34t infrgobagisepedite  het er ol ogous to
36. Tﬁé%rdﬂ%r'h&nog&ﬁte oﬁhﬁmbﬂ et33 aof is kemegenat e of claim 34

. B RO UG o o BB Dy
Adweriidot h or hom)genate of any one of clainms 34-36
38. Yher & hBIB(%erﬁQl o¥ B Bhd HH6lais 3837 RreRIMhdWRAbeptiddis an antibody or antibody
Eggﬁylﬁtgptl de. 38. The broth or honpgenate of any one of
% 34-37 wherein the polypeptide is an anti body or
39. Eitbrdtochhombgemgmbaty on3g claifils 84-B§ wherringhe tebmengjdriat@’nf any

40. %%r&’l; or(ﬁlnﬁé te%@'a %ném @lﬁﬁis @4 §§1@hepe@rl tl{ep;%%é;ﬁ@e 15 §nt1-IgE anti-CD18,
2. 4 roth or nat e

n
@&l t@ge W]t%rr %Cf4 anf1ﬁ@r-%&rx€g§%q, anleCl?@ %ﬁ%/tﬁ &?Idganubody
41. "ﬂlﬁbtbkoﬂﬁm&noge&& ofntyion\HE Gbrims A B3 ertdD sBerein fhapdiypeptid?S4nti-CD18

ﬁ{:lg }_g lﬁssge fi&g%LaB%H-’leﬁQtﬂ Eﬁthtg% Qactopgntlm or QQ \;EdFaantlbody

enate o one

42, "@lpeé:irq%or@,qm%nagrof any opgd pléxln}q 3¢-pkw llytbeé(ﬁ?f‘qeﬁf?th%Of the ethacndme lactate
ﬂ@&ﬁw&I&%“mﬁm&amﬁa anti-tissue factor F(ab')2,

43, J}lll'lel blrcbtlll %@1 rglcggﬁr% a ank Iorsl’es l‘rl%lalfmeslghh gfrr\ggeéeﬁnats epdoé?epqgie 19%?]11&)13 broth or
mmagwaw34 41 mhereln the concentration of the
ethacridine |actate is about 0.1-5% weight/volume. 35
43. The broth or honobgenate of any one of clains 34-42
wherein the polypeptide is soluble in the broth or
honogenate. 45

45



