Si ngl e-chain anti body with cl eavabl e |inker

CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] The
w@e@saniesappl i cation i s a nonprovisional of 60PETESR04/B16166

filed April 26, 2005, incorporated by reference in its

entirety for all purposes. BACKGROUND OF THE | NVENTI ON

[ 0002] Al though manmalian cell ul ar systens have been

successful Ly roduce anti bodi es_f

t her apeut i 5 !Léjl@scdh Hé@lfab@ é()bﬁghs‘Fl@@VﬂlejBOlﬂeBp and

there is presentl |nsuff|C|ent manuf act uri ng capacity

to moet  abRQIDREEERENCGE EO ek TEBrABRICHSHOE,

[0001§e! | Ul &g is%ﬁf‘%) heétloﬁ)i?&ﬁéﬁﬁ g%sﬁhalpc{ %ﬂszﬂsrfﬁ&} WBWP56, 2005,

ukaryote cteria are-cheaper an
incorppeted by réfatenas m itsseticstp fachiMpurposes.her di ff| culties in
produci ng anti bodi es. Mst previous work in these cell
types has been confined to expression of antibody

fragments rat hgiditGROUNBOIF PEITROY dl\g €.g.,
Better et al, Science 240, 1041- 104:31\?1SI 88)) due to

[0002) o oltifasigh magmaaﬂmnmellylae bybtaphs hiave zbc@n smmdsﬁdﬂlyeseal to madice

nti body fra nly use
aniib RSB T PRNE rir BOLHR A TARE T BB o e beSentl
insuffidiédtinfdr@Pictiriiy daPRIiNeE wdeCartfeipavddt Miuré Aecdt R antiBb&iSs. Cellular
when effector function is not needed. [0003] Even when

systera§ fos ekpiessiohef proteinssromaiowes gukargetes and bastatiacaze phesgercand
mmpl@ryto‘%h?llﬁ?e{ﬁﬁtaf as@@cq ‘L:(? With o?ﬁ'e% ﬁ{f}‘ L8 ?881%11%6%&11}’({%2)@168? Most

53¢ Trom mammalian ce
prev1cms m’cﬁb it thiege GHlMgpeHagbe@nconBinéd &y @d@tes@ibﬁfw BBy fRdutRts

rother Jpa Gt R hediea iee s o HE e Bcietrse 240, 19441043 61988)) dueto

poor tghfnf@&ﬁﬂ&r jéﬂﬁ%ﬂ E&Samﬁ%fﬁés‘:iﬁtsh&le ffégﬁlr i‘i-iov@e\(/@f laﬁﬁtc?dtyl %ments

cosylation patterns as conposi
are ondy ugelfie in IIﬂlllaIIOdBI sthew iigtisg of nagitibedy isssuéficiait fohhempomtic
ar.e f %Fnt degendln on, t he host systemin

acu"l&m ’rnc‘?:fh?rh"& f}%r‘i’ D ALLEF1op FHICHPR 1S 10T Besdsd expr essed.

Bacteria typically do not glycosylate proteins, and if
[0003 o Fysh ywhien effecter ungterpis miof required) petibqdidsqrredwned by prokaryotes

and Iof G ERtaciRlE 9 ol it el The g P gy S lack of
appro@ﬁ’ege BlycoBidtion. ﬂﬁ!ﬁfbﬁﬁo@&‘ﬁsﬁﬁ Brudayd SifRsdn alRoSHa M Senzymes (e.g.

resul'ting glycan is known as a "hi gh-rranriose” type

glycosgﬂty@a T35S ancgﬂamdasmaamd hewe diTosond subsér@tﬁs (1@1611¢C§1d(3§ugﬂﬁ5)
I

o, 8 o bk AR S LRSS BTl

ohgosﬁ)r&tﬁaﬂdiﬁs e\barmfsﬁe:sﬁnw profeins laﬂﬁhﬁbﬁhﬂdd}ﬁﬁdlhg oh rthemmﬂ system in
enove several pmannose residues and el gngated with

which ShelpaTfigial Pretryals herg eypesssadn aﬁacteylsutww&y derrotghrcopated
protenlléa a%(hﬁ” I\S/Eli od ﬁlmrfﬁnéggm& 8@%5%@%66%&3& a{?ﬁr& e?hexg 046611
Microbiol. 168(3):169-175 (1997)). Lower eukaryotes such as filamentous fungi and yeast
add primarily mannose and mannosylphosphate sugars. The resulting glycan is known as a
"high-mannose" type glycan or a mannan. Plant cells and insect cells (such as Sf9 cells)
glycosylate proteins in yet another way. By contrast, in higher eukaryotes such as humans,
the nascent oligosaccharide side chain may be trimmed to remove several mannose residues
and elongated with additional sugar residues that typically are not found in the N-glycans of
lower eukaryotes (Coloma et al., 2000, Mol. Immunol. 37: 1081-1090; Raju et al., 2000,
Glycobiology, 10: 477-486; Weikert, et al. Nature Biotechnology, 1999, 17, 1116-1121;
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G ycobi ol ogy, 10: 477-486; Wikert, et al. Nature
Bi ot echnol ogy, 1999, 17, 1116-1121; Malissard, et al.
w®e@ehewsstal and Bi ophysi cal Research Conmuni cBCT/082906/016166
2000, 267, 169- 173). Lack of appropriate
| ycosylation in antib d| es roduced by bacteria or

Maliglgest Jriaekesieal and Bi gpearrh Sommypicationsm08P1367, 169-

Y
79 PO AT N B0 R 3
eukarfyotag pamddvetsaly dffest bmam@emc&y,s;ﬂﬂnnmokamne prapestivd, traffveking, and
i euk?{hyot es.i s knovvn as a single-chain anti body (see
etiicagy OT thepgpeRtioPiSteiR and US 5, 132, 405) . Such nol ecul es

|nclude a light chain variable region separated by a
[0004 p Qs fom_imf iagabddyoiagmend thay hastigien expressad irebacteyiaomd lbwer

ly |ack.s and saII al l..of

eukar&éétg% %ﬁ%‘{o 88 & Er}ggerr'mhaéﬂ 3?’5% Xt(‘? IfIg 4r%t4|8e77% 8‘6%”% 132,405).

Such pldcuizy |11&tﬂ111d€: Sligltitahhia vhabls e, eﬁ@ra{e@ﬂﬁﬁa $p48reJenti@d from a
antibodies for a desired binding specificit

heavyehain vamahle rygley, lpﬁé)g@ceﬂly pkespmesad uspally all tngthawquy regions.
The sft lea(l:halrll %@fb%ﬁ p%ilsc?c‘u a?lg/%uftgb%g @ )sgreg nll‘lg ll'acrgF ThE&RDr

r s ze o Si ng hai |ve {o

antibodidsafot a dedirell bdiidisg smcﬁﬁwﬁmaﬁgc&ﬂmgf Epphagbﬁaspmngee e.g.,
(% spl ay. wi_.t hout i alrlnﬂ)gVIaletyO t he phage, . and
McCatfegty|eh glo Natueoidsy 234 P4 41890 dn sysheicrseanihe ) qliéﬂzﬁ@f single-

cham%ﬁ@t‘fddflés%faﬁve PR boﬁie s éﬁf‘/fﬁthg%lug T&Jﬁltﬁmﬁggﬁsggé}' Without

I'acki ng constant regions as a een propos
impaitiag viabily v fithephese, fod theHedkagfeonstentpeagipo seisrelavant to binding

specﬁ?cﬁﬁzctﬁ%t | opsébz%{f&%pn@he@ dallrie asxg%ﬁélg E%El " ngstgtgggmn%gas also been

propos&PashhOingkA0ta éyti&aﬂhleraﬁéut@ purpd¥9§ in épﬂ'ﬂk'dl%s o @n‘ubodws not
433-445 (1999); Pavlinkova et ‘al Nucl ear

requirir, effes 6 furs4iong 169che) et ath Eagen Dereit. zléreh a§3,tﬁ9éﬁ5 1 0 (1999);

et e R S T P e
1536-464@(11989H0 Theisthall @tHéiab Bedn PO dse€ to fetd € Mrbﬁﬂ%@trﬁfon ofa

t he decreased nunmber of potential antibody
target tigtco rikgsmaH size hus glsp been igportediprbs a@émt@ge@us irzducing incorrect

foldmgﬁzca%ggof%@%ggr)easeg R it els%glao tibg Mﬁtgﬂs [(Paggg’r et al.,

I nventi on provi pro UCI ng

FEBSdnrtredsoth2, 30ne3 121999 conpri se culturing a fungal cel |
transformed with a nucl ei c acid encoding a fusi on

protein con‘prB f:rﬁfﬁﬁqyg 6;@
C-term nus: SI gna sequence ;‘ﬁ' irs
[0005] Whmmghtmw;briomidehmeﬂlodl o nfpriodudingg an mathodpl &he ﬁgathmls anphprise
region, (c) a spacer. pept onprising a ..
cutturfhe GoSE oL WIS ot RE GpidhBo e a Heh miouatl Smprising
in ordWﬁ&ﬁ N-fer@irR R& Cefefiniiab: QQ)UA ﬁﬁfwfl Q8 dehe, (hsd BRt BRALEAlobulin

d (d) a second i nmunog aln conprising a
chain mwmmgea v atgabderegin aeud@amstamttregleg; (oha spdcer gaptide helnprlsmg a

protecte e RG RGPty dofnterien Ry SERUPARE e e fusion
protei,@hd &) 4 fLohd Th@inddl6Hilinthhis cofpeisil advagiaBRRegion and a constant

region; wherein the first immunoglobulin chain is a light chain and the second

immunoglobulin chain is a heavy chain, or vice versa; the fusion protein is free of a second
signal sequence between the spacer peptide and the second immunoglobulin chain; and the
spacer peptide lacks a self-processing cleavage site. The fusion protein is expressed, cleaved

at the C-terminal end of the signal sequence to remove the signal sequence, and cleaved at the



signal sequence between the spacer peptide and the
second i nmunogl obul i n chain; and the spacer peptide
wo 2oka1@ssel f - processi ng cl eavage site. The f uBCDNS2006/016166
protein is expressed, cleaved at the Cterm nal end of
the signal sequence to renove the signal sequence, and
proteclyticsitedn e spreqspepiéds Bt the pedteasei A artibody a@npn;png)a ipalie of

inerne R Py R B e A B0 it R iyt
[0006] Pgiferablyahe snﬁbs»dpﬁmmen& Q&%]dy%bﬁﬁoﬁ&ﬁ@ o phRs of the

y is.a tetraneric_antibody conprising two pairs

mtemt?fle%l%ély aseesiaiedl wenpnaglshulis dseviaanddightrasiny| dbememethods, the
e L e A R P el St SR Bl o oy
chain.j hm,thcxghethoﬂls thecfivat 1mmmogld’mahﬂ yhaih & aiheaviy chbifend the second

the f | obul h h
immuf o5 ethis «deBbsH mmunogt obul i chain i e a1 gh
[0007]3 ﬁﬁéd?ﬁe heR6dd, tﬂenllg?ﬁ’ HRd it otng:ﬂ%ns bP@elright \A})Mn tﬁ%%@étehwﬁh each

hai ns of thé fusion i n assocl ate th ea
other lmylmﬁﬁmomulaebom@ng, laod dwcn gopianaf thwﬁ.lsunmre’emm:ﬁssbhete with each

an e sochate W th each
other bl PR b B8 B e SroBeioReR e it ropetombsseipreafo
cleavag@asiha @Eoté(ﬂgﬂl@ﬂﬁe dRhRS §n %rﬁé‘ﬁﬁ%d@tcléabﬁg@it%@&lo%dlﬁlc site is
site occurs. In some nethods, cleavage at

followsd by drfeymmolecudariassqcintion |of dwemlmylogbfoehnbewmrhght chains to form

the paff BT RRLA SN SR L ETHOS B Habthr R ARG rmg B gsgppiation

betwedflelam/pailrsd)f kheginter@bRlarly agdciafti tein) fEUldi cRE8OR Bih ARk
etween two pairs of the internolecularly associ ated

’fetfalnﬁlé%%ﬂb&éa M ¥HRe wRHOAS th%sprae@rmeph@e «f@@przm firsg and second
|
pcoll i s EQUELIPLRAS o DSBS B St i

separats] malaaltlbefrblyl thé fistongrotefig MBrélrpﬂratﬁi'ﬁ%ﬂ ,sedlmﬂfproteolytlc cleavage
ate nol ecules fromthe fusion

: roteas ei ng.s r
sits afg,sgpaipis A Bypareaias FRE fandienspar o OPIPtI icedpapppe sites by the
first arl RONROS ofthdcd Ferf FesIEPFY )y%sﬂ % tRork 8RS fu6iSn 'pt&gﬁr in 86Hle

cl eavage of the proteolytic cleavage sites
methodl, ghst firshahdsecanddprpicasesas 8 samepvaisasthe pept | de i nker

om t he r ot ei ods, theflr
100081 E Bl Ssiofr B sbiegoe o the BreD s BatsiolVecion podu in the
cell. IS edRe fRtHYASShe EdIPscetRAMAGtody N1 ddniSineMdds, SRS Qs
roteolytlc sites occurs in the cell. I'n some nethods,

transforméd wath|a mieloicacsd endedingrthe brotsase that eloaes it firstiand schend

| i d
proteoi bie? 1 T, b L B B Bt
compriSinigessecondl ST setpiehie0fsed toehdprotedbs; waeldin BRGREGR] dgnal

second fusion rotel n conpri si n a second si gnal
Sequeng%a%ﬁ?c@tﬁlﬁs%fd ¢ Brofgsse it I@aegéo plosmeie s¢ticuiuve Feswreimethods, the

ey A

compnpesdt@tmg il sseetedtfesion payteih hathohe brotéadstiic BlRawdsghéproteolytic
1isnﬁguence lzigd the nethod further conprises treating

site in i SPACSEPERUSE:  usi on protein with the protease, which

[0009] HoBRVASHhOMCARNA! &RpHsk Fecovering the antibody from the cell or from media
in which the cell is cultured. Some methods further comprise purifying the antibody to

essential homogeneity. Some methods further comprise combining the antibody with a
pharmaceutical carrier in a pharmaceutical composition. Some methods further comprise

introducing the nucleic acid encoding the fusion protein into the cell.
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site in the spacer peptide. [0009] Sone nethods
further conprise recovering the antibody fromthe cell
wo@roobniowsmedi a in which the cell is cultured. BoNES2006/016166
nmet hods further conprise purifying the antibody to
essential honogeneity. Sone nethods further conprise
[0010¢ dmrbomé mgtitods, the télbis dyfilanentoss fuhguneetle dhisomb netiiadsgthe cell is a

[ ar utical conposition. Some nethods.further
veast iy BrOBETRER AR, SRR SHist PR REmL0F GO OrRGS Hecors from
Pichid ﬁ@ﬁt&fﬂs, P &8 iRlanBicR, PioRiaGRkIOpANA, Bickin KSEIARaBERDRHS |

the cell is a filamentous fungus cell. In sone o
membygtaeingienst Rishigapinuiad Ogaipea stinge) Pichipdistsenie Bichés prurdiag, Pichia

f ) : . th 0L nsi st . pins
thermpled i PN s, 2T B U MR pPET PR Bly prchia
methdnoBba|Fsgiia b, Sdichimorrykexcdepevasige, Buedhiapomyces sp., Hansenula

nmenpr anaef aci ens, Pichia m nuta at aea m nut a, i
Pobmr%, %?ZFMV%’W@FFS) sp- B IeEoBYsiEh {ché%’%d@ﬁi afbicans Aipergillus

_ . bi chi Dt L _

A B A S 210 LR O

luckn®vaize,FispriymSac Fusardury gasninewe i isueen Véaoiian any desrospora
sp., Hansenul a pol ynor pha, Kl uyveronyces sp.,

crassqq uyver omyces lactis, Candida al bi cans Aspergill us

[001 llr_hgéﬂrﬁ‘@ﬁlethﬁﬁﬁ)ﬁﬁgbﬂoltéégsﬁi DFvagGRE LR KD ey, Z@Eﬁionally, the
ri choder ma reesei, rysosporium | uchwwense, Fusarium

protecdpiic clpayage siten hyve thernming adid sequcoen X EKkdharhene Xrig any amino acid.

. . . 0 hod .
optiof Kt B0 RaR 3R uise L Tdvel e ARER AR R oe NOBRR, where X
any hfRbplubad bhydrdishilks @h@elayid @ptioﬁ@l?(ﬁ_@l@e potedsythal@vhBesites have

am no acid se IS any am no acjd.

) uence XXKR, where f %1@ _ _
the angpe peidapqyence aéﬂiﬁ oPpenally cthe spaserprptide has amBiviermigal proteolytic

cleavlPsiOnBHLE ARIMERESS S ATRR dhd G ABABNHBRATHL Bleavage
site hasligptha @mino 4céd sdipieace RIEVERL. rOptagially, seeuaivody RidkRall residues of

Optionally, the spacer peptide has an N-term nal
the sppsesPeRfidet i ¢ cl eavage site having the amno acid
= j td e
10012 AR Bl B rimCric Dol ha POl R ot ARy the
effectorhfanetivin is odmpleawhs fimdtlonroe antbmely depertdent egtlatetoxpept.i de.

012] In_sqme net hods, .the tetrameric antibady has an
10013} P SO th R REI IR I S el b s gptized
immuﬁéglmlggﬁegﬁdﬁégg?tchgﬁs_or anti body dependent cellul ar

toxicity.  [0013] I'n sone nethods, the inmunogl obulin
[0014) Igomeaibnds dlek dndikody shrapducad et hyiwbingfz¢ deast 50 mg/liter of culture

i | obulin Light. and h hains. .[0014
medinjgl H3RSHe Sthods, ierfl hCs BRRINARAR aToast PigHo A GRS
[0015] BEsomcPBethBad, ithcticady cldih toristanfBshididonhtise® TR INRiNEEASH?2, and
the anti body is glycosylated at |east at position,
CH3 rpgiapg 7in smwmqthw?s, é@rh@a%@h@@u@qnstanbreﬁ@@\fyﬂbmompnses as CH4

1regiont_:onst ant region conprises CH, hinge, CH2, and

[0016] Some methods further comprise purifying the antibody and incorporating the antibody
into a diagnostic kit.

[0017] In some methods, the fusion protein lacks peptide segments from a host protein
between the signal sequence and the first immunoglobulin chain or between the peptide
spacer and the second immunoglobulin chain.

[0018] The invention further provides a nucleic acid encoding a fusion protein comprising in

order from N-terminus to C-terminus: (a) a signal sequence, (b) a first immunoglobulin chain
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CH3 regions. In sone nethods, the heavy chain constant
region further conprises as CH4 region. [0016] Sone
woreiobodssT urt her conprise purifying the anti boPgT/E81906/016166
i ncorporating the antibody into a diagnostic kit.
[0017] In some nethods, the fusion protein |acks
comppspg ad'endzlg negorsarfd aamnatahblsglopr @ mspadgepmtfein coprising a

prote%g?gl\gs%vatg% 8ﬁ%§lg%v%§ge ‘ttéyg Z}%l{g) eglg%,hg nﬁlé_s gg Wgel‘, }nrcl)le%ﬁfé ffom the fusion
protein/AAANE@YA Sdvshil imfiab obhl@0dRIn Jorgprisiedrib]d 1ébidAQd a constant

provides a_nucleic acid encoding a fusion protein
region 3yhsFeis thegirshingperasl crhu&imcnmne@r aﬁg ghishaip apdils sacand:  (a)
immufh éb&ﬁﬁ{ ch%ﬁ&*é%rh%iv él%)n 3 ce%z%rsar@ﬂ]éI d@é ﬁr'ﬁl(el is ﬁree of a second
ch rising AR blrereg ohan

mgnalrsequmbe bét@@eeﬂ tma@err pppmxiel did teosgeond inguro g:bdsmﬂfmihyttm énd the
| eavage_ site cl eavabl e by a protease which is
Spacegwaﬂs aeksp selEgrocessings! ?W@g@ ﬁl oﬁhegmr@oﬁ alsarpaow(léss gvector

comp: ﬁﬁﬁ? Rebhl ﬂé?@ hQl Bgér'élb dri]Fth %gl\é?%ér, g:?él & cell

regf on a a const eg |on
transfommadneigh sirhla mckhiaadidi s a Ilght chaln and t he second
vy chai.p, or vice ve

' nogl ob chain is a ;
o1} TR RO 2nEs hirtheEravitet fn Suthony LoRBatifon Simmifing &5 lEsting of
moledaflk \WE & aﬁﬁ%d§%€&fce@ﬁ??ﬂéﬁ%o@@ﬁ’wiﬂ%ﬁs SPFRRHA each of the plurality has a
i mrunogl obul in chain;” and the spacer peptide |acks a

glycofpanf ansrthe es@pmgnamlt elwa@em% canplFhend lagkingifeepsel Optionally, the

predoB L 55l IRL R R B OHERS 53 g percn
more thaa i kPR d¥inidins pig Barbstitid il £b £tha @m@body%ihﬁ)]osﬁbﬁ

i nvention further provides an antibody conposition

[0020]: ShpHIVEntiQn ﬁlﬂapwramd@y a gionaelped aniodyf praguced thysbeigbove
methola oéﬁﬁ&?allglythte R)\ﬁ?{% ﬁﬁ)t}@?%}gc{fﬁg}%r g?oCﬁGﬁ{, bﬁ?ﬁo, CD33, or

a gl'ycoform € on1nan
’HﬂFgmbmoforn1|s conpl ex and | acki ng fucose. Optionally,

ooz e Fivénign fogles Palien metodsotipesched wemtihegy c Sufaamethod
complif Ol o SHOPBRP oSV BA SIS UBAY LS Rlnd D RA bRy

conpositio e invention further provides a
compmamge fignallsequrncd adyimonogdgobulibliglithhaiakouprisiighaodsiable region

and a %%t E@E_rﬁ opall ¥, %Fa%ét@@m”ol%' ?:gqaakﬁﬁgé Iﬁ?sg%? g«%,g%l;)l C%')llyty 1c gleavage sites
cleavabMBMisPahdf JAESMEProRaMS! WERK ¥R BOHR sBhcRk Gﬁfh‘%&rﬁ%&ﬁ of which are
antibody. Such a met hod conprises culturing a cel

separafq makstdesrirdmibe fussonprotesi, endien inenueglobujincheavy pkmn comprising

o varidl ot gll(? 81 I a% y coHstﬁW%ﬁgloeh‘gﬁqm&i q§ %g%rfpgepﬁdvg fregqf a self-cleavable

proteol RidisitB, witeia tRO@AfsicdrofeRlis @Rpresse8 A& ed BEME IIRrminal end of the
conprising first and second prot eol étl c cl eavage sites

signal sequghesioacmyve thesignahspqyensenandmienved g she Gt el ssapndoproteases
at the fi g‘te ardSEcofld pr%'tgoflﬁ{ce%s 1rpt% Qpa%]::r ]ngtlﬁlg, fH4%n antibody comprising a

pair of intermolecularly associated immunoglobulin heavy and light chains is produced.

[0022] In some methods, the antibody is a tetrameric antibody comprising two pairs of the
intermolecularly associated immunoglobulin heavy and light chains. In some methods, the
first immunoglobulin chain is a light chain and the second immunoglobulin chain is a heavy
chain. In other methods, the first immunoglobulin chain is a heavy chain and the second

immunoglobulin chain is a light chain.



separate nol ecul es fromthe fusion protein, and an
i mmunogl obul i n heavy chain conprising a vari abl e
w0 e@oomedhd a constant region, wherein the spaP€r/us2006/016166
peptide is free of a self-cleavable proteolytic site,
wherein the fusion protein is expressed, cleaved at
[0023] e same methiods,| thehghtehd hreysihginalof §wdfusing erateinragsnoiate with each

[ I uence cleav .the fi.rst an ;
other by By e 3 FRHERE Fang 308 SHESYERe eitel Frpth BosaBif wigh each
other By it&midledulte bdpdiag bf firfriregRctivKbad ciddih cHRMAt regions before
conprising a pajir of internolecularly associated

cleavagerdt sgirelselviin skrassyrsarl spigmethassi deaviage pirthapeaseplytic site is
folloée%%ﬁht b o ROTE: AESRAR otttﬂ@in%ﬁﬁ#&?&ﬁ%dilﬁl}[eg}r}; rr%fd(ra\ @%ﬁ? igirl%%/ls to form

oé@ conprising two paifs o
the paassouteanadcul abyimmsgdiatod heavyhead ightetchins gind ingdraiofeulat Bssociation

SO nmet hods, .the tirst inmunoglobulin ghain js a
betwepn gﬁ? P%‘ﬁsa‘?f?{ﬁ% rfq?iecg ﬁasqclﬁﬁ%dﬁ@mem ligitchags (g form the
tetranfe@8 ¥Mtikdi®i N, hi other nethods, the first

i mmunogl 6bulin chain is a heavy chain and the second

[0024] Fmsovegyinethotls, thecspaber peptide ¢dngprises fisst and 0284 pratecd phixecleavage
. t hqd e Light ,and heayy.chajns of.the fusio
sites JEE A Ry Sl Gt sr 00 PR BRI Sy BeimeeaR B an gpules from
the fuslemgtdiéin, WhddeinWRe P hRPseebnd ﬁ@té‘o@b&io‘lﬂ‘ea@ﬁ% 8tel are separated by a
associate with each other by intéernol ecular bondi ng of

peptidefiaker, ped plewtage ef heavgtcelyts pleavngstsien by gifisisind stesmd proteases
' il sif
remmory ARYABI Sl FoBl @b Rt bbishh o R Hafnats ERFH spsgoond

proteaby arenhesaiid @otehdy. associ ati on of the imrunogl obulin
heavy and |1 ght chains to formthe pair of _ )
[0025] I somegnethodsa theclepyage phibe dirsi end yecand prateMytie sitas psours in the

cell. ARG MAhIR! 6 %F@g?&aé&&l%%a@fm&ﬁg Iﬁe\éﬁ)qdlg,gtilﬁ[e égﬁh’;si -

the i nternol ecularl’y associ a heavy an
transfarmeflovith 4 necl¢ie beid mrcodingithieipbateyse thdd 04V ed the $iestand second
t hods, the spacer peptide conprises first and second
m”“mgﬁﬁﬁﬁﬁ?ytic cl eavage sites cleavable by first and

[0026 PRCRAE MERDEA TR R Akid Eﬂgoﬁ@ssz?&cgﬁﬁﬁgi&eﬁ@{eﬂ{e@oﬁgr&ing a

mol ecul es fromthe fusion protein, rein t
secondyignal equetcefusediol the poteise aviegen the sesomat g paquhezicduyes

oy 50 Sed BB A SRR ol SRR ok oton o

secretddefiei €5 édNewiRRit Hidasidral k@fuehdeQMd e nidifd OfrtBEOChtised Reating
sone nethods, the first and second protease are the

the secsefpd fysias mateen with dEajroteases witichrmeavesithe profeolytie aivaigetho spacer
T Ty (T —,

in whitlnthe@e® in@iltuesds ,Sonftemethblls fusther congirize PR fMhd theantibody to
hucl ei c acid encoding the protease that cleaves the

essentip] horpogengitiecond proteol ytic sites. [0026] In sone

007 SRR P 85 S SOy i
in a phhiheageniddat asmpositi@r.ei n t he second signal sequence

[OOZS]CSaol%r?ege gaethods further comprise introducing the nucleic acid encoding the fusion
protein into the cell.

[0029] In some methods, the cell is a filamentous fungus cell. In some methods, the cell is a
yeast cell. Preferred cells are selected from the group consisting of cells from Pichia
pastoris, Pichia finlandica, Pichia trehalophila, Pichia koclamae, Pichia membranaefaciens,

Pichia minuta (Ogataea minuta, Pichia lindneri), Pichia opuntiae, Pichia thermotolerans,
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upt ake of the protease into the endoplasm c reticulum
In sonme nethods, the fusion protein is secreted from
w0 b@eeles7 wi t hout t he signal sequence, and thePeEURN6/016166
further conprises treating the secreted fusion protein
Pichi té} the protease, which cleaves the proteolytic site
lemg saigigrieddelie epeisurtelicligpiipers Rislis stitis, Hiehia arepranglica, Pichia
sn. ' A0t g h I megja in
P k0 ol SRR R o L TR v Dmyces
sp., Kéorerongeesplariis, Yiandidu wihiemtsi Aspebgilluz medisens, dspergillus niger,

h eneity. [0027] Sone thods fuyrther conprise
Aspe’”égﬁ‘g Y6 ¥ 4F c?afﬁl:vﬁ'?r%fp%w A PEE) Pt R
Fusafin &roRMERRCRI 7l vROMRAR ahd AurdefO28) 40T et hods

further conprise introducing the nucleic aci d encodi ng
[0030§ W spusinaethedso thsipnotieplytic tleavagelsites §roB28Pp bitess @pionally, the

pot 50O i TR DLGHE (0 585 b i i

Optiofislly, shexr6tedBlie @lcadadd gy hiie tHE AmoRIBIeahENRS PR REWhsre X is
from Pichia pastoris, Pichia finlandica, Pichia

any hyc}rghlg}bécbﬁq hygirophiligaraing geida riRtionmily Kheproteolytic cleavage sites have
: ' PHGhHI 1 Aut ataea _mn : :
e o BOARLAEL R TR AL LRI TRRIIN ot procotic
cleavdghaiterhbvihg tharsniib abiddecqaht € L¥KIReandR] Chbmnigleir61ebRkic cleavage
.. . Pi.chia pijperi, Pichia stiptis, Pichia nethanolica,
site hasingihe B 20id seqvER R LK Re PRHsg] e mithoR s lisikg 6B gesiducs of
the sp§&rpsﬁ§&_senul a pol ynor pha, Kl uyveronyces sp.,
Kl uyveromyces lactis, Candi da al bi cans Aspergill us
[0031 himlsdnsemethadp dhagyietrbmsrin agihody Aspar efféctarsfundticna®ptionally, the

g e S T
[0032PTFsoNed neHBAY, I Sindiid globufll $8ht dRiS AL ARY BRAS are finanized

_ proteol ytic cleavage sites are Kex2p sites.
immuiyglotyial light andkeayy shaivs.yt i ¢ cl eavage sites have the

0033 R e o TR S S i bt

mediugi)i MGoARirfbtBeU MR GEHBRHSRs g WS 2ated hiSleAAR Yt FOLHRPAGDG,
or hydrophilic am no acid. Optionally, the proteolytic

[00341‘:13%%3@6@9@% Sherhppuy eladn eonistant eagian eompurises € HRykiRge, CH2, and
i onal tide h N i nal .
OHt oS o bl oo e B B O fories as Cr4

regionsequence LVKR and a C-term nal proteolytic cleavage

S sit.e .having the am no acid sequence RLVKR Optionally,

ome mg OQﬁ?'FB“&H&)OmB’&W%meg@ﬁ atibedypind ineorpprtiag thregntibady into a

diagnos@OBi] I n some methods, the tetrameric antibody has an
effector function. Optionally, the effector function

[0035]i In somephetheds, tiei fusibn protein lakt plnidy sdapaits Gom £Bd: Fifcﬁéin
toxicity. [0032 sone net hods, .t he i munogl obul i n

betweqny i ﬁlgeﬁaﬁe&ue_&ﬁa Lﬁiﬁ\?ﬁ%ﬁ%ﬁ%ﬁ@ﬂ%ﬁhﬁﬂ& ggibetween the peptide

spacer alHROGEARUIAudgiMuliRRFaiReavy chai ns.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036] Fig. 1 shows heavy and light chains expressed as a single transcriptional and

translational unit from a single set of transcriptional and translational regulatory sequences.

[0037] Fig. 2 shows an assembled antibody with peptide spacers



[0033] In sonme nmethods, the antibody is produced at a
yield of at least 50 ng/liter of culture nmedium In
wa e/ 1nethods, the antibody is glycosyl ated atPCEES1006016166
position Asn297. [0034] In sone nethods, the heavy
chai n constant region conprises CH , hinge, CH2, and
[0038THFig edystoms. peptidesspaperseltenvmisy itheohaain leimang fdlyressambled
gion further conprises as CH4 regi on. Sone nethods
mﬁm?iither conprise purifying the antibody and
i ncorporating the antibody into a diagnostic Kkit.
[0039] 0GB B4 shevescrmensteudt seks, for prpréssinigarsipglo thain antibady.
peptide segnents froma host protein between the
[00402! gral 5 sRenes ceifitnting edpréssionioauaeghahidntibodnai n or
et ween the peptide spacer and the second

[0041EW %%%&éﬁlﬁggf 5}1‘[%)%8#'1 heav lﬁyffa%h;r HE hai ns

expr.es sin trans tional and

mo‘“ﬂrfﬁ%l at °8‘f§ 1114]% Pg?r}t %@f’@e’%et of
transcri ptional and transl ational regulatory
sequences. [0037] Fig. DEEMNGWONA assenbl ed anti body
wi th peptide spacers[0038] Fig. 3 shows peptide

[00433 ARE Bhsic ahmm@uu&uyalmlmdwﬁ th\zS ﬁhgeay'tmﬂe@ bf ubunits. Each
assenbl ed anti body. [0039] . OWs a construct

tetrames &es oy 1demgneé9@r9nfgf mlmep@qleed@m wch mmr@@w}ylg ong(light" chain
(abouf %? }Slg%)e I?loonen? %ISI" o8 tq 6%1%)% 5‘(%7 g ﬂ%ﬁ%&:?f(ﬁs Qn%l htgll‘nr}]lélal ot%ortlon of

each éiatr inekeLd Vﬁiabﬂ@regﬁﬁlﬂf labdut 190 td O0E] mbfehimirio abideprimarily
bi ndi ng of antibody to its antigen. DEFIN Tl ONS, [

004
resporgile @ﬁ%lgaquce@w%t The @aabcaqy-faﬂmal ROt Rheach chbin defthes a
consti&g g%ﬂl)rgg?ﬁaﬁﬁftr%ﬁﬂ;?xglbquo? Qﬁé@é fach tetramer has two

parrs ypept i e C alns each pair
[0044h &g ghainearel dlagkiffied akl aithrer kagyawdr lﬂﬁbMea&'Iydzhmime are classified as

garngofogh, SRS Fokia SoiATh St TSRS ptPARY ARPBPF ag LM Tap TeA, TeD

and 1@3 c&RR1y OTHL IR bndRER y2BHIAS al%fs'ugéwﬁfeﬂ 6 vadable regions and
es nS|bIe for antigen recogn|t|on

constard rd:gm;s—(ﬂeer gnneactllypE nhdaswenod! Ieawhologa ﬂi‘auéleW bs N‘:és 2pd ed. Raven

ibl e.f
pres 055 AR GBI B IR b SR B o BEh e
[00455( gme aal%blé ﬁ%béiﬁ .of B8 VYot /MBdvischar ng)a@ﬂ Resithd fAibady BRI, site.

or epsilon, defi ne the

Thus aintmtbvztcayltlbocissbqsywe balsdmgg gites, @Pweplt grbifyngtiong @r bigpecific

R T A R S
struct(u%eﬂ’ rél el Rt onservicd fiaisnnilategl oMEYFR) jothed (atites h%ervelﬁiable

2nd ed. Raven
regions, also called complementarity determining regions or CDRs. The CDRs from the two
chains of each pair are aligned by the framework regions, enabling binding to a specific
epitope. From N-terminal to C-terminal, both light and heavy chains comprise the domains
FR1, CDRI1, FR2, CDR2, FR3, CDR3 and FR4. The heavy chain constant region is
subdivided into CH1, hinge, CH2, CH3 and in some cases, CH4 regions. The assignment of
amino acids to each domain and numbering of amino acids is in accordance with the
definitions of Kabat, Sequences of Proteins of Immunological Interest (National Institutes of

Health, Bethesda, MD, 1987 and 1991).



Press, N Y., 1989), Ch. 7 (incorporated by reference
inits entirety for all purposes). [0045] The vari abl e
wo e@honsspf each |ight/heavy chain pair form tP€r/us2006/016166
anti body binding site. Thus, an intact antibody has
two binding sites. Except in bifunctional or
[0046hiLaprcict atibady inleads £ tefratiesc stnactinierad idagpribed ebovartmvingefull-length
. sa The chains all exhi.bit the s; eneral .
immugp by Pl BXLAOPERS CEORS PR AP FEGOR B P hs

imm Egibbﬁma R b thXRel¥e drfiblBulRU NS ’sigﬁ‘llalé%ﬂlslence.
call ed .

_conpl enent ari t%/ det erm ni ng regi ons or_CDf
The tefins "@miodyt and Yimenuneglobkbin'hare afedsiatsnchaageabdy. eBidingrfeagments of

. by.the fra reqi ons, enabling, bi.nding to a
intact Rbofips, SERH G SEASRIREEET R 8 orm nal', both
[0047&%%@%116&@%1@@1@@ ai¥prals al b, Hermirtiblly $Bhe, pro,
R2, , FR3, CDR3 and FR4. The heavy chai n_const ant
trp, apdsgr anwiel. Thebydplitic priny aifs are piggasn, ey slnoghy, Rl bispser, and
thy, SOMe cases, CH4 regi ons. The assi gnnment of am no acids
" to each domain and nunbering of amino acids is in
[0048) Specidiabirling bdiwedretwabedmitinibs mems anfaffaibyas at Segtofc &6, 00°, 10°,
Rroteins .of | munol ogigcal;, | nterest (National
or 107t Adfwdensrepierien 10 | fBC B, 1987 and
BBy RPREdrGecept
004 o e e el matuft b RA Feceptors

ture as descri I ength
(e.g., FGilfiR) BPIGHR [EGFR, NGER) andaViBGE parst their ligadso f3herThegets are G-

protei\égé(}.ﬁ%%se ?];fglgllcﬁlge :s Eagwéé H%Ct | gﬂi%ggg{o?q%lélljgxg rgﬁeﬁor?ﬁlte%- %nd B-
adrenS@HRB&Rors, RS sérBioitn reB&tbROMM P AN EbceptoFUNRIL.8D Wilrhan, 4nn. Rev.

are used i nterchangeably. Bl ndi ng fragments of intact
Biochamt $63635-649 (1087h @thertangetsinglude san ¢hafesls eaig.t epleiym, sodium,

anti bodi es. [0047] The, hydr . Camn i r
potasfiln RERATS ahetitlly recHpiot RO ERRt G ARG Refiors
glutarh&tB recPebrd, ¥hd aspaneihé rectpiorsiyel @apbld, §,48100609 and USS5,436;128).

arg, asn, asp, gin, glu, his, lys, ser, and thr. .
Other[teygaigarespihesipn praicing sy a5 drtograns, sslestiaptand imanuneglobulin

4N A 0 g .
o RHSh B 8 35,308, O
Hyneiﬁ,' ﬂdlﬂﬁigzl 18(: lge\fl)?].e PZI&{r girgétz ?é'btpdtybjrkgheszsmh ab Eﬂgzﬂmﬂ(gmllﬁhthrough IL-
13, tupmar pecrREEFRCtofh &/édpjeréﬁal%@ japd FYi ‘agwa §¥0‘*GF 'rf%frt(%%?t'@ §TSE-H),
colon? LEmiRHAL ?dc'fbrr(égf*‘??nﬁf %‘aﬁlﬂgcﬁg flondEyts LHIBhABS alrllgttigg factor (GM-

eceptor,; the ‘angiotensin receptor, the a-
CSF).afeeckamgn Cytokinest dlasdbddkefosBasi¢ &nCimice Rescarcls (Aggrdwilig al.

eceptor.. See, .e.g.,. G , ~JAnn. Rev. Bi ochem
ods., Wgepl Biientitce Boy B e TR GUE arkly sdiornch e end
intracEBulfr andGfefdellar RRMHBIrs RAERAS ey BRdlaR! ?ﬂanyl cyclase, and
muscarinic receptors, acetyl choline recepfors, GABA
phosphelipgse €1 sQthgt targetrenfdnterasept deukocn dntigepsraunk as €02t #1dsCD33.
36,.128) . O her

Drus 3758 bR AeEia AL ERSHL 1 B8, RUSGHEH A g g mlian o
bacter$£l! ©théritsrgeidact Az ghdhdslpréteins, glycoproteins and carbohydrates from
microbial pathogens, both viral and bacterial, and tumors. Still other targets are described in
US 4,366,241.

[0050] Compositions or methods "comprising" one or more recited elements may include
other elements not specifically recited.

[0051] A nucleic acid is operably linked when it is placed into a functional relationship with

another nucleic acid sequence. For instance, a promoter or enhancer is operably linked to a
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superfam |y nmenbers (see Springer, Nature 346:425-433
(1990). Gsborn, Cell 62:3 (1990); Hynes, Cell 69:11
W@ 1®92)657 Ot her targets are cytokines, such asPCT/US2006/016166
interleukins IL-1 through IL- 13, tunor necrosis
factors a & b, interferons a, b and g, tunmor growth
coding sequsncadttEAn(rEaRs Itle)transmmm of thenapding sneguemzt &perabbFinked

e B eSS AL NP s
join tb ipPdtéial colRReeagiehs, CAgFueWRindEh réddineisme. Bodek¥ebtcause

Scientific, Boston, 1991 O her targets are
enhanggrsigsnerglly Smetie whem peparaied Giew| thepramolerdy it tesewarpl rilgbases or

I I
more, SRR AR RIcp 42 MefiBors BRRE qpUEh Pl SHERY coRELTR®

[0052]] euskizedy herear) thegems “pmdmhmaﬁtlmaranaﬂnﬂm@ma as Bheigsedomynant” or

« ..also be targets interest. Target nol les can, be
whichjsgredo |ipg ebqn%@c% g soph By 5@ sGan, specics that has the
- I

igheR RSP e e PREGH S A eyt i

PNGasaetdraledsed glrydattswmllyzed 8t mIaI;s spedterscorsy, fetexampte, MALDI-TOF

escr i be 6,241. [0050 i ons .
MS. fraeagoid g PIRLTTGR bt D dop dPiod BeRe ErBnehEd isgpsent in
greatér Ii‘l‘f(Ilé' ?&c@ﬂthﬁ:{n ﬁIyQﬂE&ﬁﬁdlﬂﬁhalse?ﬁﬁy i "'?@Hbﬁmﬂ’aﬁ@ .t Bk example, if a
[O A nuclei ¢ acid is operabl i nked when it is
compmle@e@bnsrst@%pmm |1@ﬁ&m0dep%r@¢rm,rsph¢19$ Riin A5 arnde pereent and

speci B e g BT ol oy PR BB e TR Bl A

[0053] P1tiBasies of the ilveAr st ileRypioAllyoikolhiee i ﬁlﬂjsmusl@ﬂpﬂﬂ(mnn from
Operably I'inked nmeans that the DNA sequences bei n

undesjrpd Remfaanantsyipelading yolsblrefaing of thedhosigedly Ihiewe ghgﬁ an
antlbodg/ 1I‘> %Iba!l&qt fyé& SI)IIIIIZ 5‘69/%\9 %Ilf?@/é}ﬁhﬁ %ﬂl‘é W&uﬁ’%qhé Matibodies

mever e en ers genera
are at ﬂaa@tzthouﬂS(v%eﬂ'wsmdamteeﬁeferamy hﬂ*leasp 00 wb hissut By%J\p/w purity. Using

several KIIOb ses or .npre, cl eot
convegfignal RECRRPTIHEAANPRIqpres; a\wege i fefy %i?asvcg%{a M Wi Rygity can be
obtained023] aﬁﬁowsgmhs"e& 'th‘%ss&IH%I &l en@ft?%‘gh ﬁﬁ@ér'dbnré?ihcmg

vari ati ons su e pre om hant which i s
condifporsdbruns as & single traef en ergabartd)uralegteyluang spmhtlem ireassis two bands

thed.gl can (Pe es tha s.the hld i nol e percent
correspgydiflg {q Gmuponeyt bafE BB ER: oi b has
[0054@% R wef BAtaBFbti H0I§t d%IiCé@s@e@melh%ee&s qn%bme%q_&l@ml WizieH

mass spectroscopy, for exanple, | - In

ordmamlvi eroduossddgh traenosactiontathiag N&iwany, and i lamws@elmlﬂd@some

i A e B8 R S s

fungaF@ansexan'pl e, if a conposition consists of species Ain

e percent, ecies Bin 35 nole percent and
100551 fe gpebhi Lo X ghene SRS fnen Noes ol Besocharide, o, one

G P 0
that is a?ﬂ%éd%ﬁﬁa\;}leiﬁﬁ ang‘rrl\g%l%é%? aﬁﬁné‘hﬁﬂla%g Zg’ by éif)taIeIﬁ‘ﬁgeIs ¢&sidue of a
polyp&tidst angiyahdsyhape beomatom ;fenmnadahaiam doﬁﬂof:MlahjiﬁbNAmﬁ €‘Man”

refers £w$§g“§ﬁl v eI:rse topéhcl)(t:oesIa nasnd%\fIA r%feIlIg tsot NgaecIetIyI chI\Iic refers to N-

acetylglucosamine). N-glycans differ with respect to the number of branches (antennae)

comprising peripheral sugars (e.g., fucose and sialic acid) that are added to the ManzGlcNAc;
(“Man3”) core structure. N-glycans are classified according to their branched constituents
(e.g., high mannose, complex or hybrid). A “high mannose” type N-glycan has five or more
mannose residues. A “complex” type N-glycan typically has at least one GlcNAc attached to
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antibody is typically at |east about 50% w w
(wei ght/wei ght) pure. Sonetines the antibodi es are at
wo emstii@bout 80% w w and, nore preferably at |RPEBEUSB06/016166
or about 95% w w purity. Using conventional protein
urification techm ques anti bodi es of at |east 99%

the 1, prei A andiit fastomedFIRNAC atachsd to thedy6 n@nmaemrm@cﬁ at o

“wim@ROEN:!. NUTARAGAISL BROT: HRYek DB A, ofithaying  Man3
conditions It runs as a sing an on a unaer

structured l(ik)mpje)cNFglyctaine mayi adlsorhame gﬂﬁctb yeo(“Ganl sesi‘cmeﬁ ésip ardiphignally

. [of opent. I ob eavy and |ight chains
mm“%%‘o‘%@]‘ngﬂp? EiA T AR @Je RASE lerq " N Jgfééﬁ tReeBrainic acid and
“Ac” f&'&@ kS aée%d? n@oﬁﬂi&ﬁﬁ\y %fy’c&rls‘}ﬁéyl alg\@hﬂ% ﬁ&é’dh@ﬂf éuletétuu%ns

prO uces 'hi 9 nmannose-cont al'ni n cans
compiigingrhisecting” Gia¥ Aclendenre ﬁa:nsmﬁ‘tﬁmd) AI ‘hybrldf egllysancld at least one

st ..t ypi cal r eukaryotic i ncl udi ng ,yeast
GloN SR Gh i EiodiRbs oS 1, P ol pist of B edanibie Sy e verpr more
mannési€ oh EeM,b Nraﬂhtf@%m dfeﬁ@ma&]ﬁomoi\é.l i nked
ol i gosacchar| de g., one that is attached by an

[0056], &smpemyipaptide indbe lyllegfm snvsativmiaciudekengeortmporaproteolytic sites for

o B G SRR s
spacer pbads cArpalseinohsle a pe%l@e’\}'lia\rﬂcfeﬁr f@né Amglis 668 hfﬁﬁék iNB& provide
cNAc refers

fers to N acet
Physmgﬂl?ﬁ %cf fledbiity %@Weerhﬂlgllggbfaﬂ@lmmdf tae hogwirhpizsyilein thofusion
proteit BEtHE '1'15%?1 ioff ﬁ@ﬁb?fé/eﬁle(h%?éﬁ&g er g\ﬂ‘lgﬁ%ss ésnsgell or.example, the

peri p era sug ucose an |1 C aCI
linker aareeradded fumrtihal shre @@ prdtdinofriald N3 i nat Gowesérisctddang. for either

AT N
the hot in WHth tRB RSGEproteliPR 1D 'ei( ell a‘f’hc%\én‘é?c}a/r%g r?@‘%egsil%na]l poguence

mannose residues. A "conpl e type
at the Netgrmainus efithe fienien @otditnts safﬁmiu Gultarget e fiisidn peoteinge thaar m

oorrfifs A5 B e B S b D SIS oo

t he pent asacchari de core having a Man3 structure.

Conmpl ex I\I- cans may al so have gal actose ("Gl")

resi dues t QQSWBWIQN%%HMWNWQNM ic acid
I Gen%f derlvatlves (" NeuAc where " refers to

euram nic acid and "Ac" refers to acetyl) Conpl ex

[0057]|\1-"I§ﬂ iyeant r}il@'vﬁéﬁﬁeﬂi@&’s&suhtﬁlblé a@ﬁ‘&pfbs&uﬂ%f irftabit laﬁﬂ’lﬁodles ina
|s|n£1l ‘bi secting" Gc and core fucose ("rue").

varietyt o Cﬁ&l YReg” Aéﬂ*y&%lhthﬁa%eﬂaqu|aéea@pe%ﬁlév gyitahiscloberpression in lower
ks B e o, REBAGRSS M LS TRONGRG,

bacterinh@heé miethponls mlmmres[;lﬁi@ ﬁ@hclélosaaat@fcoﬂmgtal sirgplé-ohdil entibody
resent i.nvention incl L.iﬂg e or nore proteqlytic

under e G3argl of a5 RGBT haifantibedy GorBPETSISOf r om
immuroBRbEKR iERSEdin in' 6% r?i‘gu&r ﬁa?ia’ﬂle% bR &nd Q\ég&ft#ﬁ Qigeéh a§pacer

spacer pépti o I'So el udesa pept |
peptid¢, gnd e snmuhoglplulin Idesy chan ctampmsmg dearidh}s tepidn aplacenstant
region. - Eg? %ﬁa‘%(rlt ;Fk,)'e:pl};llld? ﬁlglﬁ}({?g Ia@ﬁastt one an Suaﬁ}rl] gxzon ot rrrllgret I?I%ter(])?ytlc cleavage

sites. Although practice of the invention is not dependent on an understanding of mechanism,

it is believed that expression of heavy and light chains in equimolar ratio due to linkage in a
fusion protein, at least in part, overcomes difficulties previously experienced in obtaining
assembly of intact antibodies in lower eukaryotes and bacteria. The spacer peptide can be

removed by proteolytic cleavage before, during or after assembly of antibodies. Regardless

11



protein of the invention. Optionally, the Iinker has

ot her functions as well. For exanple, the linker can
wepwode6s7 f uncti onal secreted protein donain. PCT/US20060016166

however necessary for either the inmunogl obulin heavy

or light chain to be fused with peptide sequences from

of whagn peraewsidnthe fspadeepé¢nsiste does Riipedventhiformatiomef heawy-dight ¢hgin pairs or

of tetltgﬁqe%ﬁ éllel dgzr ;ﬁ?u end %? c{ﬁﬁ?&f,resﬂ&? g)ﬂares?,s&% a%d%rxlgl!eg%?? EFC%%G is an

antibddy dodip@itingtaf feabttile@ind preft@ably tvo ptaﬁe ofpgvoRNd dilght chains and
cellular location for the processing and assenbly

lackingrapsf og el spaoBetesidEfw t 0 occur. DETAI LED DESCRI PTI ON

e

glycoaylhtidyochinedsoi be aghiesed. eAwgmiﬁcraﬁt ddvaypes of Altibbdwg prddmeed by these

R e e e e S

predoﬁrtlaﬁit gﬂ%ﬁfoﬁﬂkﬁﬂﬂlﬂd fBcREIRMESTRcARB S éﬂgu%fgdeiﬁtoqhe E&R) The

S invol ve expressing a nucl ei ¢c "aci d encodi n
procesa‘ cmgl thusciestilhinaantibédyosompradgions havispmiany desifeddragts wud s function

The. singl e-c bod ris n .
and RN sy St g Eoobr 2 e Bise PEYRE L Rt cots withou
the 1néﬂﬂiéﬂ61e§6ﬂd axpeafsinBfent Rth @RpressiGPSCAEMARANL 86l cillfilestdhd with
i mmunogl obul i n heavy chai n conpri a vari abl e
certaip pgicghalbinalvaniegenis &g@rawégm;ﬁ suctys @pfgm@ﬁy pé ghycgestructure.
i ncludes at |east one and usually two or nore
proteol ytic cl eavage sites. Although practice of the

IL. Cd)tﬁycﬁfebhtswfaISingl@Chdﬁpﬁmﬂﬁmlty on an under st andi ng of
ism is helieved that expression of heavy.and

[0059) Woéwapﬁ%le iRy eBHoR ARSI i YRSk B plsignargien having several
compbih Y Bl e G258 B0 e P ASE ey o s,
s1gnalamqmeﬂcb,ya ﬁxrfst inmhawdgl gnflinkehdines spacel ptide emrkasgcxonés and

bacteria.. The .spacer.. tjde can be e ed
immuR PGB, RO DB PoRy Samp aan b dey gtettas b fsg chain,
and tHefotiadMal BRAeEShd RaGALH B8R o r Wsitary SABI¢E. dThé Ei?nﬁ%@&@éhce directs

pepti de does not prevent formation of heavy ?
the fusma pmtpaldompadiwa}efrmarthfr ¢ygoplasm tmwhmmeoremt lorandfgr across a

cellul:gﬁp? E‘iﬂ? Z:( res 11|§$ Hlé Er o OL)[\H/ cgﬁaayogava fifq{l%e directs

the fu@i@h bfotéih abl%@é/me%ﬂuﬂai Abinbedmeitd thedfefplag®ld pacdBSKhieh antibody
al | "spacer residues. [0058] By sel ecti on of

formsg dmewkaryotes asismpk sequencewitiects tiedgion protpigdione ghe aytoplasm fo the

endor BRI A NE OB AL, B0 BE-AGT Gy oy pge
fusmrglﬁﬂ%ﬁn kv tyalomdihis wihwos itds sitedt kagevehd patddliniaipresessing steps,
produced frgm such_cells have aone, predom nant

gl}’co@{l%tt%lf andiolgding plapkdesgabrddnmgte deiilpglodse i s engi neer ed

[0060LW(§191B& gﬁh %Al se 1%11"109 %&nﬁ%@ccﬂ% g eldbulifl chains seﬁarated
nti bo 0si t1ons aV|ng many desired traits suc

by a spacef pep:ttdeo i\ single sipanbyequérice pasitionddion the IN-teamirtabsitlb of the first

of antibaqdies prodyced in nmel ian ceJls w.thout .
1mmunoglo€ lin %a{n serves to Hﬁect organelle targeting and/or secretlon ol%the entire

fusion protein including both the immunoglobulin heavy and light chains. Therefore, it is
unnecessary and undesirable to include a second signal sequence between the spacer peptide
and the second immunoglobulin chain.

[0061] Both the light and heavy chain have variable regions and constant regions. The

variable regions are preferably complete variable regions, or if not complete they are at least,
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the inefficiencies and expense inherent from
expression of manmalian cell cultures and with certain
w@otentdesat | y advant ageous characteri stics suchP@EBUS2006/016166
uniformty of glycan structure. Il. Conmponents of a
Si ngl e- Chai n Anti body [0059] Antibodies of the )
in combinaivn suffieient fordonfea ppagifndpnding éula taseef aftigino il hsrhsewy and light

._having several co nts.. The conp '
chain PR FSEOTRRY BAAG PTBIFE Ko R AR G skfbls o Peavy and
light chhiB 8é.gS 8 W Fia8mextsy. | FréferdVRTUROE R RUAIN Rofhaitiegion is sufficient to
spacer peptide and a second i mmunogl obulin chain. ..
allow fyrntasion ofia ppir ghiheayy apd ight chatispandthe Beavyedpgfongigntygsion 1s
the, fiqr ' . : . - '
R e
disulfidie 'a@ 6 henddvelchtisomdingofdiceinardiohight ahgia tbmetant fegions, ed formation

of a egaIote AR TPRIMACHIRESRBATIe RAER G BAPY AL HEBLbe iRy he o pairs bing
associBle@SRIOUEM ﬁénco@al%ﬁtge{ﬁﬂldiﬁ%@?dée&ﬁﬁir@ Jrekd Rspddfivé Hedv9thain regions.
prot ul a

otein“across the cel r nenbrane to the
Preferplelyibpklakedvy anddight dhaindonsthntaagioboay filbiength. | Rreferably, the

., eukaryotes,. a sij | sequengce di.rects the fusion :
antibogly ot &St RRo ey RS AEC.OF PSR S P Bipieinent fixation or
antibdd§ defaH ddi dePlulah €oxHy0 I ThebaHRb bieffdtdrRwesdidaviepetds@iniistype. For

ffomthe cell. As the fusion protein noves along this
exampplathwnean, isotopésJdg6illané &G baveapampdement eeidsiwanddsotypes IgG2 and
TeGd @créocessi ng steps, glycosylation, and fol ding steps
g 8% i bed in nore detail bel ow. [0060] Joined to the
[0062F Ushaly, BRHENE Sequesioe dt st Naaehitwcsiibe fustaneglebedrves both to

chai ns separated by a spacer peptide. A single sjgnal
direct da fieipToleiy Fanser (GRNAObY. SeingRuOugh the

i _ o BRfomfarthe; Rrgcessing s
INo i > \

s VOB L0 CEIARa SR L, AL SRR Rt

from th& @4raé Brdanizhiigh the cdibinhviiible antibody egbreksidn s theesuy. &vdvever, such

, l'ight chains, Therefore, it |sS unrgeces ar aﬂ% i onal

is not gFAdBEAlr SBPEIDIeS Of Mt deTsneesbiFaa Dg ] BENe fcesienal sequences

t . i.de J .

rom BRARED S PRERICAOIAE P0d e AR B frjor e

Aspergiilais alphaumylese, Aspbrzilieglovemyinde (Gha),dmmanesgiugm slbumiie (HSA),

Kl B S SRR OIS AR P corvisie

killer SOXMPHRAKICRE), P.%Jsf@%?ﬁ%sﬂlﬁta@@ﬁ(m{()l?m Cefdvisidd A1pthd@atife factor

a target antigen. eavy and |ight chain constant
prepra, &Y pasterinalphamatiog ctay pi¢ireKBnand ehicken dysorpmabChishydf The

) bl ' f. h ddi. i
s R 5 DD T P DRIAR 5 B P

proceds@fd.on is sufficient to allow formation of a pair of
heavy and |ight chains, and the heavy chain constant
[0063} 3§k srmusoglabulincheany apdlight|chaing sehbe épwr/éweo?f uf1gpdy-
1 N- N A rs.. r
s BEEVY SPGB AL SERSE bR il e
expressed sécdnibinamdly ¢5e, e aAnUSI6)5 3563 10N Erdmples of amtibedies that can be
ant i bodc%/ conprising two pairs  of _heak\l/)%3 nd, | i%?t bodi
exprogsRa ineuderpeuse g MIne gniRqdics, qiBIGHP aRikpdiss, BugRnized antibodies,

veneeﬁbﬂ%ﬁﬁa 80PN Akbbaide eRRARInAbodiBeark GRRSSHiés4Rhose light
eavy c ons.

aln regi
and heavy chain genes have been constructed, typically by genetic engineering, from

immunoglobulin gene segments belonging to different species (see, e.g., Boyce et al., Annals
of Oncology 14:520-535 (2003)). For example, the variable (V) segments of the genes from

a mouse monoclonal antibody may be joined to human constant (C) segments. A typical
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Preferably both heavy and |ight chain constant regions
are full length. Preferably, the antibody is a
W edsan®sT ¢ anti body havi ng an ef fector functiPCT/Es2006/016166
as conpl enent fixation or anti body dependent cell ul ar
toxicity. The nature of effector function depends on
chlmammbedy ﬁdhumhymid@rmmmsnsm ofibs Vi grGntigemtbing@g domain

from ﬁg{ousT 8%@39?1 Hﬁ @/'o}/ {:f&é(ctog Hﬁfﬁéﬁlﬁh mgana%n%?ggd§, g&4 do

[0064\-HBhahiFudSan€ibodiBehdveSiagiablp F&pi i ﬁalﬁewmeﬁam dubstelitiatigtfrom a
the fusion protelntranscrlsaé to the ER for
Y <@Bp

humap gptiprdy (Frroied 48 apepptasativnd létﬂémﬁnbf giermynng regions
substéntﬁllglﬁt ﬂ{ g9 Hﬂ)tﬁsé Q]ﬁlb blg{gef@ﬁgd Q)U%s 04 adfd¢ ihifluho 13’9@1112 S%e Queen

sequence 1S O he sane org ant
et al. Q‘B‘ol: Nal. \m’ud hS’oﬁl"lI/'&b@ﬁNO(&QpT(ﬁSS i(6989) and @V@@ﬁﬂ)ﬂ%l US 5,693,762,

US 5 58hebhdss SORA05E 08 530980 end Bintes 1ha 235 gagr THe Sonstant
rego@?ﬂ e ESent, a?@ﬂb(?ﬂﬁ)s%ﬁltlﬁlﬂeoﬁ kit e SREh&T ﬁﬁn%&él@éﬂﬁ

revi Si ae a mati'ng factor pre, Aspergil
Antibatlieh aarabe/blasieed Ay pemgitibng hybridomeagppacah¢Gphyge chgp'}a‘n(see e.g.,

N TP W T -
with lﬁﬁﬁzﬁlvl'nﬁhﬁ% é&'sﬂehﬁ 'gqbﬂa@r%eﬁl eW(’@ﬂ# M227F(Il 99H)3,ta@idn$ other sources.
phosphat ase | cerevi si ae mat i n

Nucldigacids erp:pémggmnmnog ubin Fhpirg qahde whtainrg ff(g@&l@'bngomas or cell

s BRSPS LSRToh A ) B 0,

sequehEadI €id fiblighalliteriracel | ul ar processing. [0063] The
'obul i n heavy and light chains can be from an

[0065] ;Tmlﬁnggt ant hagwy 9haluwa|spgﬂr4t%b&hﬁpqy@apent@ea Thenepdsagins the
|
Ceis B0 ARG 04 ANl OG0 B e

The sﬁ%cﬁﬂpépiﬁle@:bnamsi ab edstame dralt prefarabbetvexarmesgaoteniytio deavage
nouse murine a bodi es, chi ri ant.i bodi es,
sites ¢leFiale ch BIMPHOHMER 1 b ssraiak o leatie s B THAP Rl That s, n
I
the prl@.lﬂatm]k1 mg%ﬁkcelav )?gg %g ﬁﬁ%ggclﬁ(ggq‘h@léa\% 8 sARk Qﬂ%t@l%ldﬂ@% reaction

ave been constructed
ratheltthan nmiahyoldwlag eiﬁhe peptxdngpmetapk@selﬁ-pmmssnm&ﬁagagftme(&)

o508, SR A R b SBEE) 585 oo

partm(ﬂ%@l@gtﬁé spaclYf pe%ﬁ@@%rﬁpoﬂehﬁth\éﬁbf alh @xin)le o4 FBMpFoREsihdEleavage
genés from a nouse nonocl onal anti body may be’j oi ne

site 1std§:s¢nhcdrbydtﬂi&dlamet {Cy. Bogrhens 273 ltlylﬁidé%&@%ﬁ) cSuch self-

ctea 1t R 1B DR PP BRI B o
organ%ﬂ@ta%éﬁhg ehd asfisydydesembly hiwdceuledBAs a !ﬁésluhQiﬂ ‘,ﬂucl{ Rekdure
Humani zed anti bodi es have variabl e regi on franework

cleavages pideess inslomier avlearyotes, the semeignahaptid camearestdotied
1mmu%n %l%ﬁﬁﬁerp 519 nsat‘[c}lttfile.j,3 Qﬁ%éla r%ﬁémiuﬁ%P%%E%%rgge%i)?fcgr&égggg

I"oNns” Subst roma nouse-
[0066|] Qf ths peprideckpacs: comainsagb obtoreprotddbgicQiesnge sites, the proteolytic

sites can be the same or different and cleaved by the same or different protease. Usually, if
the peptide spacer contains two or more proteolytic cleavage sites, all are cleaved by the same
protease. However, if the peptides spacer contains two or more proteolytic cleavage sites
cleaved by different proteases, the different proteases are all separate molecules from the
fusion protein. That is, none of the proteolytic cleavage sites is a self-cleaving proteolytic

cleavage site.
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et al., Proc. Natl. Acad. ScL USA 86:10029-10033
(1989) and WD 90/07861, US 5,693,762, US 5,693,761, US
wk2®8514880, US 5,530, 101 and Wnter, US 5, 225, BGPUSZh€016166
constant region(s), if present, are also substantially
or entirely froma human i mmunogl obul i n. Anti bodi es
[0067]‘— ﬁ)ptlbﬁall%bﬂﬂ:l spa@br pyptidenoasitis@fiahe byinoiedonrohiio rodmamltes in

di spl 1/ 172
tandelgnchlpERasivRE: gt P Gt ol ke Sarged b &RGEEhprgteotyti
cleav%g[féimz’glgé#?f%ggg)c TS Par® Yhirhfs s(ﬂﬂ‘?ﬁﬁ?élga@a%e al those sites separates

anong ot sour ces ucl ei c aci ds
the heem;z antd Hghtichmms ﬁghdlmmhg «:Dmpmems of the samedhsion nesdeifi apdrreleases
bri domas, or lines ant i.b
them BXaEg I RO B P SHIEREL 0 R ARG Mo s g ginked by
peptuﬁ:%ﬂﬁ@ CRSwker! {A8 cRMBS taRdidkel 8% @itél&l@ole&t@ﬁﬁﬁéulﬂ_&@bondmg and
I'ight and heavy chains are separated by a_ space

noncqo'e]@nt bmdlﬂa"i@twetm he@@y pad hghtcheing: Preferpblysthe Prqtﬁéy%%‘élieﬁvage

nked to th
e 5t PS5 PSSR OUER A b A i PR gkt of
the spabdét p@pﬁdeemﬁw cIéé@mQ@nﬂlﬁﬁmﬁd&glbﬁtheSldu@d eav age S| t es
cl eavabl e Protease which is a_ separat

[0068] Therheiec @mrptm yicstte depends iy paron the cheige BE t%@ S In some
methdddVHI 549 {.l: k8 1?a\f ?sgtheﬁfedEogea R5RELYUa Klfr 1y #aeﬁéh\f A0heHebiRR host cell.

1'S” an I htermol ecul'ar reaction rat _
Tn othieftinkthioas, ebep@tcolythssitp éptlbaled byaqrotehsdkisoduced into the desired host
sel f - processi ng cleava e Site cl eava by, an
cell by geReiEREREFIE. GRS e ele %ﬂég@ﬁ&ﬁ ﬂ%@@fﬁﬁ& ¥%%Few“%%at the
same Eft@is%t c érﬁ'oﬂ fth@l'imﬁﬁﬂc;g'ldﬂﬁhlﬁ'h@ ff&qlgﬁpé&ﬁﬁ RaRtiefted proteolytic
nmpone ereof. An exanp a sel f-processing
cleava:ge@u\z afgeyemstﬂ]@sﬁ lld éssthe [pmédaSbKedép FEhiis pezmle eleavespn the C-

termrig o HLABFIB0 GH e Y I AR P Bl on the N-terminal
side bR RIERE W& h%’dr@ﬁﬁ&ﬁ@re@fd'ﬂ@i SIHOGRESE] dtthydfcpBHics¥siudSuch as RH or
rganell e targeting and antlbody assenbly have

KH. @pwnalkydan amglmner xosidue 1Scﬁ1s05pre$¢npmﬁdﬂuve Acwréﬁﬁy@gé"on%ﬁt for a

o 37 B P S S e AR

Kex2f ORaPAga ot @rs bftd dth UNMhe®R testdub Qairpr Db@@ﬂattdnd)y another protease
processing. [0066] |If the peptide spacer |ns twa
remoysss thok ¥ KR issidBes lepving sepataigbnypynaglouiia | lpslcl bindorspry ghains and

nonﬁ%n%ﬁ&gﬁsgzPfghﬂg§sane or different and cl eaved by the

rent protease. Usually, if the peptide
[00695} leCaﬁlﬂltmrtb &ier3p,totieer &dhown ferd gendbwsoyepsti motebblav agz!ymes include:

o o5 e WERUE R AT 85 IS im0
vacuo% @%?o%ﬁﬁ%j CTlﬁi| cq%a\(/?g E&%s dr9R%E AnPYin & Halv8 b8&H disclosed

eases t proteases dre all separate
prev1mll}e(?JmBS$992 dli91 lﬂé%MBDIﬁeqst d0e4,1.0: 3%81(0 FEMSAEcrsbiol. Lett,

1995 p]l3 i 2%}0%520 c4y Clgg}zlev 2&?@ {%%é%]ﬁ@ﬁt féll q%leeas%/%g 9f endo genous

Kex2§ RES/, aBBRbA Q?ERE'ASAEEE Sitldr 09 BEthOK eX B ﬁte@ ﬁl@l&q{rhk%t @.g.,
eavage sites in tandem Alternativel

LVKRB&BA) ikgprovas chramsgeshy Bex2yp andmlzéﬁelﬁpapﬂdéﬁiw dﬁﬁg@Aﬁs particularly
useﬁlpai?er%?e yecond Kex2p site. Optionally, Kex2p from S. cerevisiae or P. pastoris is

overexpressed in the host cell under the control of an inducible promoter to improve

cleavage.
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cl eavage sites. The proteolytic site(s) are arranged
such that cleavage at those sites separates the heavy
w@nwehight chains from bei ng conmponents of thePGHDBE2006/016166
fusion protein and rel eases them as separate chains.
The chains are separated in the sense that they are
[0070h &or kri vike dlehbyagp épmiavenabion diest celisygiveeproteotiicesites msl gmpmes which

be I.i nked internpl ecul gr. disul fi bandi .an
can b Gt B0 RO O O B MeRg P aiigase L Ty s
protedlyE BRI ard HEI REQHERI 16 L. C| eavage sites are
arrangéd to separate the i munogl obulin heavy and

[0071] Olkar thnethe prteadytineleavage sitd(s), tie composifiae ef thsspadegpeptide is not

BTN e —
a linkéf) @ivafiet§foftinRerd @sitableefor exprosstanas sifpildietthin antit®didstaad psinciples

one that is cleaved by a protease naturally present in
for theip deigns nedaowade theerrt (seq Hugem gl al pBragodistl Afad Sci, USA 85'5879-
I Y1 1.G1Skt:e. ] | pav . i
5553 ASS LM 451581 45! BAVDA, (0, DOL0RE e 11 584588 o s
5,48218581 ©615y2598¢498)).cBvgemeral ithelinker phicflébabf suffitiestdengthahd flexibility
that the same site.is not present on th i :
to pemﬁmﬁa@mfsafa? ASSpRaNan %tﬂwﬁvg d Erhiehensofhesepe &gpon protem or
interntS100E8! ﬁédcﬁtﬁh@@é’cﬁg&l Réav§ ah@li Fﬂt@ BB4ind188 Hiffelldt Fudidn fn:?)?eins.

protease Kex2p. This enzynme cleaves on the Cterm na
Glyciséschmdair settimesan peotiedardly pafableldRr inplugionrinbllipker. Hitahierlengths

rangei S BT 1P b T e RS AGRsEHT 5 i acis o
greater @RCRMAS: Froeblyfis cRav e sitbh) fAUriigRahd¥euldboAlBigfM@avy and light

_residue i's also present as in RLV. A preferred format
chaing. o¥hastet sprcenpgptide tingths Savr dnfermal eqplashoadingg ine example of a

. i.n-LVKRl i nker RL - Heavy . j I e
sutabl i 3 B BB LT TR o SRR e by
prolin@YPRaal e mPFeOl fASE reQamsgast bbford MKR -teemirthl protdad@tid ¢lgavage

- [(se ar at ed i nmunogl obul i n Il%ht and heavy chai ns and no
s1 ﬁgﬁ !

@ el GgGE8He dihe pealingywhich haga bpxy Ang apatirsprogides a stable

. r j . . .

inge 3T R SIMAERRAE HEOTE DRI 6 i

repeal éftae 1dasd thiree valts oBglly) sor [£R2YPS@RAGSPepd p firtieatbemativd, fie spacer
vacugl e (| ysosone), The ¢l eavage uences.for .t hese

can hayieAGha HiFeteplytin clepergesiey ep&,e‘ir?@gg@ sifep il tapdeyn.

[0072HA%W fadnd 46 cXﬁ@%ﬁent& %’é‘pegli@é sl ShAnclifdPsecreted protein

crobiol . Lett, 1995, 130: 221-229; Ann. Rev Genet.
domaih9 8he s¢@eted PBotRinGlomainmnfuestipmas si leastdivoenlsegBirgiui can enhance

o oL e ) AL GEaEH) Syl o
eukar fOtRANRBEHRY sk R¥eiprafR @math 8hBPe uREdb batefatdO-dHHERylation
particularly useful after the second Kex2p site.

enzyn@®st therely rgducieehe extersraf the raenr-lewnan Qeglyrospatipn presentonithe
ovgbex res ’?&g‘ i na.tshe host cell under the control of an

CXPregsif det sl & 3 135 t o i nprove cl eavage. [ 0070] For in

[0073Y T8 né IRAVAGENRBsABNTHR kitleet thoBimeaiglsbulibheawy it 16t ¥hais to be

sites and enzynes which . i . L
fused with peptide sequences from a protein of the host in which the fusion protein is to be

expressed. The presence of the signal sequence at the N-terminus of the fusion protein is
sufficient to target the fusion protein to the appropriate cellular location for the processing
and assembly steps described below to occur. Thus, for example, the signal sequence can be

directly fused to the first immunoglobulin chain without intervening amino acids, and the
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can be used may include: Factor Xa, thronbin, signa
peptidase | and furin. These proteol ytic enzynes are
wawedob/1kqeemwn in the art. [0071] Other than the PCT/US2006/016166
proteol ytic cl eavage site(s), the conposition of the
spacer peptide is not critical. If the spacer peptide
spacergRepaidstm af fusal dirdctigto thlaeeqmdtmniupbgbbulimalmg,angitlneespacer

and contains a linker vari e rs SU|tabIe
peptid g G G Greont 4 BEPY BILFErH LA Bose

r 1Tl ﬁcﬂﬁ td assBER
mm“ﬁﬁ‘sft%gﬂrl%&le‘t%ﬁh af qomdnentH Q%glgg%r&gg? %agBAp S A 5883
1dent11ﬁda9.8:8))r pﬁmﬁa;htlen oﬁ the fugon pretein 21 antibedy respling)fogg proagssing of the

946, 778, US 5 405 Us. 5,.482
same. 581@@@ tgr@gjn bg ﬂa%eéﬁ\il‘t a? ﬂgtqe%ﬁ %g?dg §§ ch?m within or
joined3¥boh ehEHE the Qﬂﬂ:%hp@ﬁﬂefdr@ﬁtd?miﬂaﬂ yf th@ sghdiiinmuno globuhn chain.
i ntranol ecul ar associ ation _of heavy _and |i ght chai n

An exafiplered adagris the ELAG Y swstemn tKedalk) n Tae FbACE ) mplecular tag onsists of
soci at t
T

AntibdBéd dustdbi@fbiyussuvittodhl FLAG pd:pmlb wirker. iAmother iexdaple is a
Sui t abl e Iengths range from about..0 to 10

polyhigtding fagTehigh Caipbe-es dyrpetal ahglats lgangds (ng%é’ap%ma@?%c
Engin@drir %ﬁ'{r‘x{l[%l{_plés ‘&'M?ﬂg 8 @1 31&@9&)6% P1&hBAPARSE I\?Y)t @fﬁ) 18, pp. 87-96

ecu of ’heavy and
and maln@enﬁndﬁ@pfot@n (Samaget a;l:eﬁ%naju Béﬁwgi?fh(sl%a)bo rSeveral other peptide

|nternDIecuI r bonding. One exanple of a suitable

tags ayej ke gnd rep ]@lﬁya qil%l nes (G and one serine (S) notif
repeated 16 tines followed by proline (P) and five
more glycines residues just before the Cterm nal

L Npcletce‘bctlgiﬁncochhgﬁmﬁgslmﬂrgte{n( GCGGS) 16PGEEEE . The

ol.i ne rin tru r pr
roo7sEfigniinteieerriaforins bt R By atFild figsl e FRihoids can
be DNA BKRNA, 1By BXANIHR nitle efcicﬁéﬁcbﬂﬁghh@ﬁsfonl pi'otaln is operably

repeat of at least three units of %}@ ser

llnked@@mtoryﬁwqaerrcgs thegllosy expressionpd the 0@@5&@1 g“éﬂﬁh Fegplatory
seque%ciets étg ud[e a Q %e? %% 8@%% 1253}{ %ﬂ]?arn% ﬁﬁﬁﬁéﬁg%g{fe Qo ¥k KRXAc acid

encodf@tA® ARYrSproteearieptrimeristpacermiaation sitel 3 dEd@wn; gireapt &dm the
protein domain, The secreted pr.otejn_ donai UTR
nucleif gpidiengeding the fusign groteip, The paeleic ,aplidsatlso typica e%qqﬂ%%g

reglonzlﬁ%rg , ea% qmtxc?ﬁ% §ﬁ"é3£1ﬁtd 9%&5&%1&@@1%@@& e dubRic acid is often

ai n Second, In [ower “eukaryotic
a compoEdng of & heaoﬁeph@anmem imiwhidip thei antibedy isexpsssedt dhe vector

can alg pA GIANE RGHOH RSP LSEBIS) CARYP RSP r GO SRR

types, ch%?a?ﬁﬁre'a&a(\’éﬁ Wcéés%fl% &rhRd Bned W B huélkic 2id@tking

owever “rnecessary for either the imunogl obulin heavy
extraneoud vegidr sequennest o be fused with peptide sequences from

rotei n. of the host h.the fusion .pbrof e no
oo7ef 6 nceaive HRgpduiiod b S5 Rt Ehfhdbtdined from
severdl sorbes. NﬂNA%@bﬁc&fcah be ampsified fipiOiy®iridomas sti6thectatinines
fo target the fusion protein to the appropriate

expressislg antibpdiepusing primprsrto cprseped degiensiges, e.g., Marks et al., J. Mol
Biol. 581-596 (1991)). Nucleic acids can also be synthesized de novo based on sequences in

the scientific literature. Nucleic acids can also be synthesized by extension of overlapping
oligonucleotides spanning a desired sequence (see, e.g., Caldas et al., Protein Engineering,

13, 353-360 (2000)).
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and assenbly steps described below to occur. Thus, for
exanpl e, the signal sequence can be directly fused to
W@ b@efiiaest i nmunogl obul i n chai n wi t hout i nt er vBEI/N§2006/016166
am no acids, and thespacer peptide can be fused
directly to the second i munogl obulin chain, and the
IV. BextaCelts pepti de can itself be free of any peptide
uences froma hast protein..[0Q74]).. A.further
10077 e e R e R i o atardics e dyp opm be
econoh@alfyeuRBfdds bive RighdRerts, fang e ?bpﬁb&élyf th6 i@ Brefapibile of
_ fusion protern or antibody resuF ing from rocesslng _
suitabde glypesylation. Yeassland fiamepnéens fmgqmpaﬁwlamlwégqmeﬁabhﬁﬁ genetics

the. first, i nogl obuyl i | Lt hin - Qi :
o PB4 o
knockS@&a8hni e ISAEth6IB et tbrstage BxpréssicexanpbEseqiicices,agch 8s promoters,

) t he FLAGt system (Kodak). The FLAGtm npol ecul ar
mcluc%l@gﬁprﬂ%@g cejptedrnasp ghothshelyer s enzyvines; andsm qpigin of

. - hat i i . t AL i i i
e gl P A A, A T8 it spmens
flanking theatuclefnadid encoditenthe fusicn @otenl yfths frivéhien, vdgclwéeigotents are
an._be baund h tal, chelate |igands (see Hochuli in.
capabfiitaprom e 1oL RS CSFRAES P 6 hER g U sRae, PRy JeSting
; h o \MVori ogp. 87-96 and
melefE ol dW'a B bn!g!”d["’%f(%t§ o (R/ré%g}fp%%’tmg? | Gene 74:365-373

[0078] }agisy) yeaSesechass: Pidher perapts, Réchiafslandicaldiohin teakdlophila, Pichia
readily available. .I11_. Nucl ei i d Encodi ng. t he,. .

koclapias iRt Ardcisip Riskan e Oerier RaRer Dl indyer)

Pichic%bl\%;ﬁf&@,oﬁ%ﬂia BYerMidRdiBicss FGLRE sallGrin UL Rn Guakdutit, PRI peri,

or RNA5preferably DNA. The nucleic acid encoding
Pichiq ktéptisuBichie metbenglicaj BickiospalShschpraiisds caevigigel scshayomyces sp.,
sequences that, al |l ow expressi US| '
rons GG G o PSR R b F hTCRet ifcans e
prefer@dd fo8 Béll tultuadbevatig ey atepble o grow o high cell detidiidesrundIsedrete large

acid encoding the fusion protein and a transcyription |
quantifies pf FrapTBIAS! RFGteL. LkeVH o Rerdaith HRginFchas ASpsailiis nidulans,
j o cogli , i i ‘h i i
po i RS DALY, MRl P DB howense
Fusartii §s.OResdolunogragitdune Fasaian 3énenatunears] e dspoegiconsa (see, e.g.,
The nucleic acid. is ofte Co nent of a yecto
US 5,367 104381 2441 4z RO 40 135600, 206, Btharsvcp G pSech 6 produce

glycog}?ffl[e@ sfbdict 08 eGSRl Qliiof AP artldfstEi@Ndcalen @ marker to
I'I'ow recognition of transforned cells. However, sone

[0079¢ &loivet gykasyotgsapariticulady lygasy e filamsatoub fungys,ceas degenstically

moci RS AR et Bk B L el BB WO A RS Saton paem
is hurh AHIEOSH 1RRHniZRd] ISR cast feaRVYd B slimmatiap sklectedbdidgesbus

from several sources. cDNA sequences can be arrBI ified
glycosylasinnrapgyingoanséoranupplyingrexeg¢rious epmsnes ep desssibag by Gerngross et

at, OGRS ERTRE 075053 S0 L0900 o, s
cell cdiisd RildetRAUrdaginsstedtshe Bplsydinesl,gathndsyl @vhsoRsEsLtiFities
whichsv?rglglg T)?he;wisg add mannose residues onto the N-glycan on a glycoprotein.

[0080] Such a host cell can additionally or alternatively be engineered to express one or more
enzymes which enable the production of a complex carbohydrate structure (and its synthetic
intermediates) in vivo. Such an enzyme can be targeted to a host subcellular organelle in

which the enzyme has optimal activity, e.g., by means of signal peptide not normally
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the scientific literature. Nucleic acids can al so be
synt hesi zed by extension of overl apping
wo@bkiogomsst eot i des spanning a desired sequence ¥GEES2006/016166
e.g., Caldas et al., Protein Engineering, 13, 353-360
(2000)) IV. Host Cells [0077] Lower eukaryotes are
assocjatadfeith 8 ehoymexpuahsnisberllsicam alisp be diodifidsido suprsss haygar

o PSB85 g o

diphoSphAEARS Yinptove the effigishcyddibnkineardd Tgly@%ylﬁtm}gs!éps by providing the
particularly offer established genetics allow ng for

appfopﬁﬂ'ﬁdubﬂ‘t@fﬁsiff@‘r ﬂiﬁgly@ﬂ%}’ att%‘sqﬂéﬂnésr itthe ApnTERAte sempyHMents,
reduc% %%Sq%%'tlﬁ% ﬁ{eﬂu& ﬁlogeeﬂ'l% eﬂ?&fﬁ‘éﬁn e rgrﬁ Qﬂ'o‘ﬁﬂﬁé‘leoude

ors ve expression ontro sequences,
mphoaﬁﬁhmas pronoters, |nclud|ng 3- phosphoglycerate ki nase
t her glycolytic enzynes, and

f
(0081 émqﬂe,eataﬂwtaaeé\f thesaer@heaediinsh cxafs st fhed o g used to produce
antlb&ﬁrsé hﬁa%ﬁm\éﬁ&mh r&ﬁ)&ngérﬁlgr dnB g%@%ﬁﬁ%‘ﬁ%ﬁ&@ vffﬂléﬁ‘i‘a'cﬁgﬁlcose

el c acl enco fusion protein of the
unless theefntdsem spehifichlly engineersd iar Simdpeb Itbe wie @f@imbfhltlmg in other

th | ect ed f the .host ch
slycopipl gt THEOLEOREN B S ol o4 SRS BUSral B Gt
functiofY 86 SSnSEIERSIREN sHWBht MantiBbSy YSRSSskticteviSdecreased

Pi chi apastori s, Pichiafinlandica, Pichia trehal ophila,
fucosﬂatekiu]\éhhbcd glm enPamgdes hindinrgdo dnmeh Aoy RAEandhetsifere enhances

antibe PP AEY eI AT bt GY e Gh MBI 4t 2007 ¢ By hem, 277

26738 QG‘;’HOa SﬁHﬂ’(‘é@h’ UF&Z Roohi.appill OFdmh. 2781 348633 8731 PHofogenous forms of
Pi chi & net hanol i ¢a, Bichia sp. Sacchar onyces

fucosyleted (2 (Gal Gl dcrMrafilNAcA feGs made arUHS qells jaaseasn £DC activity

toa el 58 Bt pregn eyl Y G Rl A D R0 Ey

2004/@[@5%5)e to grow to high cell densities and secrete
| arge quantities of reconbinant protein. Likew se,
[0082] {Pratisn obthe methegds of darcinvauionsn RPPIOBTiFFk AgHsered lower eukaryotic

o SRS RSP AR s e s o
by suéipa celFhs@ra praalcgniaamtnegmcafmsmmem venspatding Nngllycosylatlon sites.
.Ne oracrassa( see, us 5, 364, EP 2
Additigralingheefy fseaw iR i viral dnddlAmsRIopS é@gﬁl&l%rscfé%%%?eﬁ in the
presenlgl.J é{;é?ﬁ%h gfidcﬁ Eﬁgdé)gg REC&H‘ﬁg%E{% gﬁﬁeﬁﬁ 188 cells of the present

ustr | Lower
invenfieu biecapatrlé yf predsding muatitfoidiea reving usmplﬂx@{rglycammlbéommanﬂy of

one afiG esmBrer R THSing Fonts GHiotn Bogi B Sy AR e Gt i)
Tn ond SmBOTRRA, ketorSlen B AGFovidbChh £RIBOAE cAaPOSNQHpduced by the

el1 mnating sel ected endogenous gl ycosyl ation enzynes
processaf/the presgy igventjorsegenves predominastly enelgyean ﬁe@ﬂb‘? wherein the

BN WL T I —
than t6€héxt s oREnSR loBehe Siniture PP HHRERRBOI} Corhsosittai. et ed in

a-1, 6-mannosyl transferase activities
[0083] In another embodiment, the present invention provides an antibody composition
produced by the process of the present invention comprising predominantly one glycan
structure, wherein the predominant glycan structure is present at a level that is at least about
10-25 mole percent more than the next predominant glycan structure of the antibody

composition.
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whi ch woul d ot herwi se add mannose residues onto the
N-gl ycan on a gl ycoprotein. [0080] Such a host cell
we@anweatdst i onal |y or alternatively be engi neer BdI/U82006/016166
express one or nore enzymes which enable the
production of a conplex carbohydrate structure (and
[0084] IISamy]mr leatbiodinent sherprisent sleniion pioviles Su amﬂmdyenmnetlon

produditortfe mebcagiiae Risdend FrienGet Srepnin oy pregdfRniY obdglyean
struct@E, Wheea saﬁﬁﬁfeﬂcﬁﬁmaﬂtt%l)'?&ﬁ RBhIRSS g{?ds@{t Qfla Yéveithbhi@ at least about

enzyne. Such host cells can al so nodified to |
25-50exqie persent morgdhamihe nedoretlominay ghiser srucivg/od theantibody

nucl eoti de di phosphatase enzyme. The transporter and
compRfiihsphat ase i nprove the efficiency of engineered

[0085P M&Qﬁﬂér%iﬂb@ﬁnﬁérﬁ,ﬁﬁe Ffé}s!etﬁ iwehtdbmprotiies ap pridiprdyabeposition
substrates for the glycosylation enzynes in

produegshinoie iparcsscfripapiehet ﬂtsvenvea%nwl%%é?mmavﬁy BRoEean

Y B O P 5L W st
50 madepéroas meste fostthe aélt pradontimt glybaystmmrb of tiweditibody

produce anti body conpositions with predom nantly one
Comp‘gﬂltgx‘?}bformstructure whi ch | acks fucose, unless the

[0086{ ?F&ég}%dn@ 1oRE Ehdt &3bd ¥seBRY bﬂﬁ‘@é’seaﬂtlbéﬁlesgi’neluhéﬂi t6Yi, baeill, such

gl'ycosylation i n otHer glycoproteins, the
as Bamllusgmﬂ)ahs,mmodmr shigmbetiatimsafsucinay SaduionellaaStwatia, end yarious

PR O e s i
of easE e LSMlrat iRl abeMidt kil @6l caity S@RpARPARECESydIs Il InQprbkerpstic

FcgRI Il "and therefore enhances ant i body- dependent
hosts,oak |ca|m a];so u;akgte@pmesﬁlqryve@mhl@gypmaug centaig| exppaggion cgutrol

seque%?eg |com€f31 gusthg gﬂ% ée]%ﬁ% an %@éﬂ)% llgﬁt%cﬂ'll) In%%?ﬁron a variety
of weﬂ%@ﬁdﬂ'p@érﬁ&te@aré rdsed] @M@Q%ﬂ&ﬁ)%l}i@@lﬁb’cet gﬁ?ﬁerﬂa{i@ypmphan (trp)

cells increase CDC activity to a greater exten
promatpragysises @bsHclaeiamaseipmety SELe YA ProBigts sysign Phage

lambdrAT‘.g ﬂ%% %1?9}%1&? %1 §/§:%ﬁt%l ex%%ggé%rcg%r@ﬁ%%fﬁtﬁfm BP@rator sequence,

I'’nventi on el'y engf neer ed

and hivewibosemk dinddig sitelveqienced dngl the ks, tfer initiaping dodorapletipg
hormgenous ?I ycofornms. That is, the antibodies

transcpiption, ardirgFladioBh a cel | have a predoni nant N gl ycan

[0087%> d&ﬁ?st Sﬁ@h ’ceﬂ Eﬁﬁ&@@ﬁ% B8 udbaaby g;gﬁys!sﬁini RBbSUiLESE the invention.

gl ycans produc in yeast and
(Larritk BaFmynHows Ahah@hés H)zim@mdns 260889 (199 he Benessatn et al., Plant

v, YL A5 B Db, S5, AR AR s [0y i o

al. N&Mﬁ@é (PI805lupieRgati blaﬂ@ﬁés@ssmbﬁﬂb Tor &eMiI&XMrabidopsis,
N- gl ycans predom nantly of one gl coform structure and

Nicotiaae kabmgumwwealqmmweﬁs atlﬁé'oklﬂww dresugpeci fical |l y

nee n nt

oo PRRRESA S g B RS E P Pt e
using b%ﬁcﬂbﬂ@@s&s@(ﬂ eiﬂi@ssﬁfn&@@lﬁin (smamnm aboBwY Teghmogy 8: 651 654

redom nantly one glycan structure, wherein the
(1990)).
[0089] Although not as economical to culture as lower eukaryotes and prokaryotes,
mammalian tissue cell culture can also be used to express and produce the polypeptides of the
present invention (see Winnacker, From Genes to Clones (VCH Publishers, NY, 1987).
Suitable hosts include CHO cell lines, various COS cell lines, HeLa cells, preferably

myeloma cell lines and the like, or transformed B-cells or hybridomas. Expression vectors for
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predom nant glycan structure is present at a |evel
that is at |east about 5 nole percent nore than the
woeoob/1piwsedoni nant gl ycan structure of the antiPoOOysS2006/016166
conmposition. [0083] In another enbodi nent, the present
i nvention provides an anti body conposition produced by
these &41R cBh RIeART Rprebdien porReR BéqueivesHuch Bs &0 Rginifneplication, one or
predom nantly one glycan structure, wherein the
more PGS, PEA1Or §loje aa8Ees EQugen of al.graudatl Rey: 89:4%68(1986), , and
h i t . . . ant - .
necesipp b afRkadr Ak, s s iR o IFARER IGEREL HpSs sites.
polyad@iyReish sites) ah DSl riptioraheihantos seprhcesnExpressopeadmohsequences
i nvention_ provides an anti body congﬁiét' n gr od%ced QX 1
may bepEorpptssiesived PR DEREOSINOUIR GERFS; dAn‘%‘PP [y POVIne Fapiioma
i A b @bAstidik or inducible.
V1rus,BJl)§cgﬂg%ganam gé?@?%r@ﬁ?ﬁ%ﬁ%%@@%%?ﬁ? at a |evel
Generfinta setectabld marker, abchuts 2EoBExprissiop easselin, inpekided grthe
t he next predom nant glycan structure of the antibody
eXpre%gEﬂ?p%f(% on. [0085] In another enbodiment, the present
[0090! THEREEIR RTINS AR iRfhindIYuER BRASE fol terexpraastdaad bey
he process of the present invention conprising
transfenrestiotn tha hostyeeB i cghyensiana) meefleadsy whichyapedapending on the type of
r.edom nant gl ycan st leS.: I :
cettufi o0 For Gtmedl AR TT OB et B S By hp MR praaryotc
cells, W@¥icaPé L0 fhagbhadd tetmest procdplase fisfon hatuehbidedihg, lipofection,

__conposition. [0086] Prokaryotic hosts th can b sed
biolisties, uixgrtased tsnsipeifmear ¢lpToparrtion caRbe }1566—}{%? P@P{ oy Rosts.
Tmlgsg% C[%?gojélk égﬁiﬁgﬁgﬁslgéﬁeéisqg gliel R PR QPR GhETiEREEASee, generally,

err a, and various Pseudononas
Mani&iset hieWoBedaCivates hbaberaoreMohudl (€okdpmingdiprbortress, 1982),
.. lower eukaryotes in _terns of ease of culture, hut.a .
whictyig IRcaEINREON I g BEFSHSE G PRATE G JLBUPPE oRTetpHoR: muclcic
acids Bl iy ﬁta%aiﬁkﬂﬁh%os%ﬁs,%ﬁe@ds%%i%@, PiRte8@Edddfito the genome of
vect or’s, Ich typically contain expression control
host ceBqquences conpatible wth the host cell (e.g., an

rigin of repli.cat.ion In addition, a vari £ g
00915l RpSraved ashBiairEoie bl ety efh MO Shoiging v
standﬁﬂ??&%@ﬁre§ ¥Hihe i, Aciudiidt ARhakiumt Sulfhtepredipitaionsyinécolamns,

bet a- | act anase Erormter system or a pronoter system

colunfrr worpétagrephwrgstielectipborssis md dreslikey(Becs gr1eyalbe peppss, R., Profein

. . i I it h..an : o ..
P S S AL e
entiretyok bR blipdsa) B ubsiaptidly fige irmuseglothilineof arldast about 90 to 95%

translation. [0087] P ant s and plant cell cul %‘%re(i fmay
homopeneiy ate preferiedp? 9P 95%net Beigi 0BagEngTHEMPHHPERHET BH Lor

pasf B g o M APBAIS Bl O aic] nd i

can thef b8 us@BheraferticaBi {inclRdingrx eacoaporsal Bl anin dévielopBignd performing
15(2):281-93 (1 ; Hi _
assay prcgcezlures, immun(oﬂgc?r%)séent éta?itn}ngg,tand the like. (See, generally, Immunological

Methods, Vols. I and II (Lefkovits and Pernis, eds., Academic Press, NY, 1979 and 1981).

V. Antibody Expression, Processing, Assembly, and Secretion

[0092] A nucleic acid encoding a fusion protein comprising a signal sequence,
immunoglobulin light chain, spacer peptide and immunoglobulin heavy chain, is initially
expressed as the fusion protein. The fusion protein is then subject to a series of processing

and folding events that produce an antibody comprising a heavy and light pair in which the
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al ., Nature 342:76-8 (1989),. Preferable plant hosts
i ncl ude, for exanple: Arabidopsis, N cotiana tabacum
wOk@eti@sa rustica, and Sol anum tuberosum [ O0BSi/US2006/016166
Insect cell culture can also be used to produce
anti bodies of the invention, typically using a
chainbmdht@ﬁhd&lﬁ&ﬂhﬂi}sw ek bltlesmﬂ&mlasly%ma:ia(tab &hBset dviehts ceth include the

al .,.Biq/ Technol o 651-654_(1990).). 00 9 | th
targeifg ot 4he ﬁ@bmwfega 13 cugpells sy e ) %@P%ﬂ%ﬁ%{% by the
s1gnapsregﬁél{c¥ O € BrocaRHER tﬁ@mgh e‘ﬁ@é |thé31'ﬁhia b ﬁlt&%{bléﬂu%@ aBRciation

to express and produce the pol ypeptides of the
of 1mmmeg1nbulurimm amhhgls gbaing tmﬁmh@rheterf-cd;meee e, the pairmged two

he’cerq(.‘cgqlc-}fl;'rs|FT.)%>'I clglgrc’ h g}bx&%%g é)'f thP ftﬁggmn% c@g}l?tgcl)nu %ﬁd %HO
cleav@’e@f%&@b]}{th@ﬁ%(@ﬂﬁ tlf@dp'acérlpaﬁﬁdeadbdhﬁthﬁe héd¢§,an@Night chain are no

transforned B-cells or hybrl onas. ExpreSS|on vectors
longef enmpensatsedithessamerpephiés ehnn. eklp erden 4 nregisq @ature of these events

may ‘??%?g pré%ﬁl‘% S B T %enna eoPRle & ?8'1}90@ thggfgg%rsequence,

pronoters, one or nore en ancers een

spacet pEpidieland BeVhosB&IKY Aubindetd8filing of raschansaes sat tequired for practice
processing informati on sites, such as ribosone binding

of thegpY@$IONRNA spl i ce sites, pol yadenylation sites, and

[00931 22%! ?gﬁﬁ]b% LRkl ﬂ'@fgerf%r os&ibld%E o %R{ds? ?{%hﬁéhonal

sequences nay ronot er
mod1ﬁmnmm)gf thb diksion Igeteéas ,TheVipre shdws @uvetramseridomtibngy formed by

l.oma _Vijrus, OVIrUS an .
associofigh aF PERIESIBRRIER Thap LSen REd iy e JamgmoE oty ighy and
heavy @Rflsakd HiraRoRBLRAY %@o@laﬁ@rﬂ%{oncwéht 8ndinh 8€f¥een the light and

expression cassette, is included in the expression

heavwcéxannvanapmgpnsr arsl mdisuléide bami betwaeotlie m:gnstmj regions. The two

i FEYRBER B B U RS0 B bsven e e

regloﬂ'ﬁmﬂgfespé/&lkf@ RedFchaike PREFTNDIASN297DES thy BEavsfchail doabtaft region
host. For exanple, calciumchloride transfection js

is glyeasiritad ip bodelisionPreieiaRaFigoB skowethe samgaaiieory after eleayage of
prote@ytgzgpezsg’ml |GSS§%éeT§5fg%trl1(?e Olth%%o Emgfféﬂ gf]thf: ?%}aﬂ{egfc antibody is

bi ol |cs Vira

unchahgé&xtept thatthe Beave] aﬁdﬂlrgﬁpﬂfa&islvdﬁclﬁ aBrdyrrtisfitte sane Histoarprotein
cellular hosts., Tungsten particle ballisti

and interampdesatnely; assqciaterdt &f @PW@&p%ﬁe chpigs end E}W@Oi%lquygaé%%%ted-
r .

e 8Eor SR, 10, B4 Bl Ao ARl o

locativdn bﬁmelcheawagamqemnﬂhe dpdver lmpmdb,)andeh@acﬂame)f iany bepeptidases in

TR LI TR S DT DR
sites BPKROFARL PKR! 15‘ Ifé?l%\z%ﬁ &9 Ké?&g cieaﬁa@eﬂ@f@leq{ 3Rk af€khissequent

[ 0091] Once expressed, "anti bodi es of the present
exoprpteeseErdctivity camovise LYKR fioauthe dfics (Nitaxminal) pratenlsiieicleavage to give a

subst%p&ﬁy gglﬁmgg?n%fﬂug aa}t{ P’j?d}n}‘gi{ lgﬂﬂggspcag?rmﬂgé res1dfues ®sofar as there
is hetGBEQIBRY 90 fIRRANboBBpro@hdt Ghé QBdHRE F6ins o fatdibol§ chi k&sdpifged from

generally, Scopes, R, Protein
other cleavage products by further cleavage performed in vitro and/or hydrophobic
interaction chromatography (HIC) and cation exchange chromatography (see Example 3).
[0094] Although cleavage of proteolytic site(s) preferably occurs in vivo, it can also be
performed in vitro. Antibody is secreted or otherwise released from host cells and treated
with a protease known to cleave the proteolytic sites. Several proteolytic sites can be used.

In addition to those which are found in the host cell, other proteolytic sites can be introduced
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Purification (Springer-Verlag, N Y., 1982), which is
i ncorporated herein by reference in its entirety for
wW@Pbdospuwpbses). Substantially pure i mmunogl obuPCTESD6/016166
at | east about 90 to 95% honobgeneity are preferred,
and 98 to 99% or nore honogeneity nost preferred, for
into thehfasion peattincahstust sThadn sikespan ibe ickedyedoeither By infragiucing the

; i t. [ th I tid . 1 .
proteqlietenmeaidte B PO for 4t P PR VB PLEE PrtRBinu ] riiine the
uncledved d6H PRtdIE andBleRehd HeTinker RERANN BA OF BEHr RAction. All

i mrunof | uorescent stainings, and the |ike. (See

proteqjetireengymes whigh e besrcdisclatsd fio BTk iorivo, cpn e gurfified or purchased
ef kovi. i+ eds., Academi c Press, NY, 1979

ﬁxtwéhﬁ&{@@ﬁéscggaﬁﬁsggg ? Expressi on, Processing,

[0095AFsenmbliyo Kardp SE@V@EJ Kgébcz[p(i@ gizdt p_Ariﬁeti: (RVAS, d6P2, 8 622HRAG) and

ten i b I B rbepe s Eplses TERE 0 ar ncubaed
as des%;ﬂgéq?@gikg o4 Q76?§1‘5M-§‘1'39}. NThib 52 yibblabhde SRS RSN 86y a

n"protein. The fusion protein is then subject

secontl Prateinek chonatographyds ssotage thedetgf aidilight vhains fromeahe Kex2p
.produce an anti body conprising a heavy and |light pair

P“““En whi ch thechains are interaiol ecularly but not

[0096i RO ANPIE GHEnal deYfudRs eSisd B8R prdttRSRs@MBThSsisRd) stqifehtdiR be
he targeting of the fusion protein to an organelle

secretedh ibor the bosteello & seerstion Heesmos poqvsdingibedy ean hewglogsegrfzem the

sequence he processin f 1h A b
host iy 3G ed oG forbean br bkt PEroPianEy. RaRHTRSToxtiB or
treatrft@8WYth Aydz{he Binot sihesmbthotior m a het er odi meric pair,

the pairing of two heterodinmers to forma tetranmer,

formati on of disulfide bonds, glycosylation, and the

VII 9111%?\6%96 of proteolytic site(s) in the spacer peptide
- L8TRAL the heavy and |ight chain are no | onger
[0097¢ QEntidvakded abbvd, ke raterseesonsiblechaclnaviiif prodeadgtic site(s) in the

recise nature gof these events nay yary dependi
Space%_BFPHUQP éalébﬁa@twaﬁw,resménFkﬂe?ﬁleswﬁ?q\ﬁsx RSEG @ e el or
provi(fliléﬁlgﬂ e _lﬁe\%:ﬁpo ﬁef?lgﬁgﬂgté%%’fs't o288y sBecthRsdf &&lpbropfte signal

erstanding o Ismis not required for '
peptidertaah iocganelle intthe sevvaoryi pathwy0 (BBh t&Fgefingraggwshigred by selection

ofhe el Py S R BB o SRBLEE Sy s for  protase
naturdiyIb8hdwith R&oki &glr(ts. &% I_'Kfé‘kﬁp #h ;:&%musmcal I%Bfgig%ﬁﬁl?pfiéﬂ med

by association o usi on protein. usi on

exogepoudlpi Hargetieg afifeetatbg tiotug atrwhithybrotephytichdearpse peduasrelgtiae to

' | | ar| j by. '
e TR G50 LTS L LA,
secretfonthaiil 4yt sletdBAR pasdevspnodduss euelitrélative Rdoliisg offthe fiisien

fusion proteins are held together by noncoval ent and
proteigj &y pychcrdrcpmsianess: profeolybismresepsing is meredikglydadespmpige. For
< . . . ; . .
e RIS U8R 0 RBo oL B g R0 tme
fusiorp,:ix@te@ri feachdsitle 1ak Goigivantibwlysasentdnis dubsgniddltyssomplete. By
C 3

eavage of protealytic site(s) in the spacer peptide.
expressies addrfnrhBexemliged o an E&%ﬂ%?g peniile; s §Xpresseg in the

endoplasmic reticulum. In this case, the proteolytic cleavage sites are processed before
substantial antibody folding has occurred leading to more efficient cleavage.

[0098] The yield of antibody produced by methods of the invention is preferably at least 50
mg/liter culture medium, and more preferably at least 100 mg/l, 500 mg/L, 1 g/L or 2g/L

culture medium.
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unchanged except that the heavy and |ight chai ns which
were part of the same fusion protein and
WO nivenin@becul arly associ ated are now separ at e BOEHUSH06/016166

and internol ecul arly associ ated. The |l ength of spacer
peptide, if any, that remains attached to the anti body
depends on the location of the cleavage sites in the

acer peptide, and the action of any exopeptidases in

VIIL W‘ﬁ’ﬁg]a‘h?}n?‘é%at?%al spacer peptide. It has been

[0099] RHASLAAAIF tRe tnlyBktRIN dah BB Iﬁﬁ@gkwatw et pKBaBbitRal torigdsitions
and RLV p

ar KR is removed by KexZ2p cleavage after the R
comprisig e entibrilysasas egfinethearapicagertead actarigh §f osipy es

LVKR fromt firs bn L i G gR15th ed.,
o ek ob ettt SETRMA Rt Sqpapeisn
Mack Paslidhi@ GRagaly, Peon, Penfigbiadisge $980)nTht arefased foemalepends on the

het erogeneity in the_antibody pr.oduct, the desi.re

d
intendpdmpdo P adrainksaiior apl Herapeps PPEERo IS CRIPOTHEHR dgdse
includ {/(%ggr%ﬁ%% BY bk Gl &%ﬁﬁ?g?h&ﬁﬁé&ﬁﬁ%@lwa‘&li:ééd)t&lgﬁ,drﬁﬁ%ﬁb

Ic Interaction c mat ogr aphy ~(
carrier@ @k tihier@s; ttadigare dbfinmidsoghiajes gofnswmmlEnsedpd frgiulatp 0094]

Al t hough cl eava of . proteolyti¢c site(s efer abl
pharmgeeuical qom;\?pl\t,aepgq folr apimal o gn%réac%g s%qaﬁg% fﬁe %%%erng?syselected sO

as not%‘HfQR e dﬁiélogﬁ%f &%i%_f%/ F (HRiBaIbMas8n! BkaAPRE of 5 dists are
cell's and treated wth a protease known to cl eave the

distillql waten Iphysiclogicalshosglmie bufiferpd sling) Ringer'ssolwtions ofpxgase solution,

d. .I.n aqdi ti.an tpo those which are f. '
and Hiidys Solgfonorin aneitaey e PERERrsie R e A0 sy fop i so
includb l%ﬁlei USkieR, RAjAVAItS) of ABSbxid Chonthbhgsatis i doain@anodemic stabilizers

cl eaved either by introducing the proteolytic enzyne
and theike. t he host cell for in vivo cleavage, or by

r essi nd puri fyi . i . L Rtiall

o100 BRAFREADR AR R oy ERbaliford WGRNEL Oz, 88rifd QlElaially

isotonic€ pgloieifreblahd prephiealily hécordanzy with GMP off tHedRA o similar body.
disclosed to work in vivo, can be zfurif.ied or

Antibediescteadendmapisigsd asinigpiabln dosagesots sRlyiRIon UgRGIPigR of the
0095 i n i , g £
S e T
sterile%iﬁid firhRs Wg&irﬁc()jil%; smiéfef g’lmé;mlgcﬁ dhaell Additiooaljy, @Exidiey e
are i ncubated as scri be JBC 99 0.
substangesq surhzg wetting & qupls Stl%aé'an&?aglﬂga@*%nis_» PR e SHstggs and
the 111%533 pIQ gﬁetsé’ﬁt% ebipdLiGsHsO TRhQToRDBMertO of SirRbeutios! dogipeyitions

chains fromthe Kex2r protein. [0096] )
are thbdsudipktyoletia, siigrablvegaahleroe eyhetircarigindop exsmenle, Heasgd@il,

soybeb o 52 B0E) oL b BEE b [ LA een
glycol £k pATGEd QAU bAf ROty Ry Hhjecuisiedoluyiens . Adtjtsidies can be

can”be 1 nduced by sonication, freeze-thaw cycling, or
admirtisterad irethe foim bf 4 Jenst yiectionon gnpleprrepasaliriyhiclycpn be formulated

e b BT RSO ML S

compositions are prepared as injectables, either as liquid solutions or suspensions; solid

forms suitable for solution in, or suspension in, liquid vehicles prior to injection can also be
prepared. The preparation also can be emulsified or encapsulated in liposomes or micro
particles such as polylactide, polyglycolide, or copolymer for enhanced adjuvant effect, as
discussed above (see Langer, Science 249, 1527 (1990) and Hanes, Advanced Drug Delivery
Reviews 28, 97-119 (1997).

IX. Diagnostic Products
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spacer peptide can be naturally present in the cell
suppl i ed exogenously to the cell, or provided in
W@ RG0601665TT a vari ation, the protease is targetBdl/bg2006/016166
sel ection of an appropriate signal peptide to an
organelle in the secretory pathway. Such targeting can
[0101]banmlmammvsmioswn elso bk indospasitigh nto pejsripiyeoridiagrasfic kits

and otéeréfx Lot e%&%? %*Fﬁ“%?%taﬁég \Aﬁx{lﬁ&’a snar%) Sftgl? fx%el%ﬁfbréb%ﬁnd toa

solid pha¥e2 BudhMis %6 twél Rl dfS)miefotiferish, Gitealsd @bl (&ﬁitaln reagents for
exogenously. Targeting affects the tim ng

detectmg@n‘ebcb@ytbmdlug,@@ deheling pravading figeqtipas {5 1@? ﬁérh
essin
e R R e 152&? ey
4,376 DIQMQ%IOCS pwgels,&nng SBEBUE R Aﬁmbddgramagb alteldeecrth@d by e.g., US
g fusion rotelg g BCh ci rcunst ances,
5,922 éli)t[é% §1§$ §5%)rt&éé)§?»% i &GP &- 14 k% y to be conpl ete.
For exanple, in natural yeast cells, nost Kex2p

processing occurs in the |ate Col gi. By the tine
fusion protein reaches EKAMBLES Gol gi , anti body

assenbly is subst aEN' é/ | et e Xpr essi ng
1. Designof Fuign Prgtodn and Nucleid AGid agépz
[0102KkAximpion §r<&%prf@rs@<@668ﬁ1ﬁgtaﬁ%b@ar@a]dr%¥ @Eﬁ?&ﬁ? OWFf

this case, the proteolytic cleavage sites are
MVA W&EEK@EQM«IMAS[@EQ BhNOal] ramquol@@y ch@pdi ng has
LVKRGGGEASESGGES 0 61€16 (TN: ELC 8 8] gEGASBGRIGSGGGGS
GGG(TS@GY?GS@GGGS@GGGS@GGIESGGG&SHGG@QGMMK&[S RelD NO:2]

maturb BYRRtheR,. | s preferably at least 50 ng/liter culture
medi m and nore preferably at |east 100 ng/1l, 500

' ] eptide between the
0103 a%ryal ceg{nﬁag% s1§£1lse§&{{n|§:%%:s hgggélgﬁhlxdﬁt %%pdalcgrsp gf t he
maturé Bt Hnd Glaechabe is simwrpmmﬂmd: ﬂhe D sequeace ¢nsatling the signal
conpositions conprising the anti body as an active
Sequelﬁcﬁ’é?'apeut ic agent and a variety of other

fd@fﬁ% ¢ TeRRE PR RIS TOONRRE Y CASGTC GCT GCA CCT
é@?%ﬁéd@%ﬁb ‘&5; ceutical Science (15th ed., Mack
|s gé npage East on, Pennsyl vani a, 1980). The
ed form de nd n the i nt ended node of
mm“ﬁ&ﬁ?ﬁ F%e%‘??%g g}gﬂgﬁﬁf e appl i catl on The

gt S OA Lo P AT C T Ghae O é@‘i TGGATCTGG
TGGM@WTE@@&T@EG&TQGTI@%%TGW GEGGTGGT

TCTGENGETES TAFTAGGCGEEG TGS TGERICHGG B GQT@@E@GTEQCGGTGGTG
GTGEOTPOSGTGHEEGHIGGRT @RGGIICGIGET G GTeGTAGHaGTEHEI TCCGG
TGGTEGTGUTTCCCETEIBEGTOGEI CTCCAGGIGET GO BG0lagittggitaagaga
[SEQADIN@I4)y of the conbination. Exanples of such diluents

[01 osg ﬁ:ﬁq& 'eﬁédd Argeﬂe %@Jle rd2ibESdfah OB @haiR bTa ka2 2Bt dd e

er's sol utl ons, dextrose sol uti on, and
Synthéﬂmkl b&y RGR uverbm anfla MUdisite oias addad tpwsﬁfsameéme. figg immunoglobulin
0Si ti,on

coin SR 40 g BN SR8 80 B 1Sk 58 o o
Inc. IBNR' dHIMMIAE B Wwhalb 8Bkt dhaRIWwastitepdrEELY PER. overlap extension and
cloned a pCR2.1 topo vector. The whole light chain had a Mlyl site at 5’ end and a Not1 site
3’ of the stop codon. The DNA encoding the whole light chain was ligated with DNA
encoding the alpha-amylase signal sequence‘into pPICZA vector. The alpha-amylase signal
sequence was synthesized from overlapping oligonucleotides. The signal sequence has a

Kozak sequence in front of ATG and also has an EcoR1 site at the 5 terminal end. pPICZA
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[ 0100] Pharnmaceutical conpositions for parenteral
admnistration are sterile, substantially isotonic,
w@egenstree and prepared in accordance w th EMPUST006/016166
the FDA or simlar body. Antibodies can be
adm ni stered as injectable dosages of a solution or
was dipestpé RéthdroBfl ahl &los LiRitealsia-dnnylaseigmi sdqugiaediab yn EcoR1 site
accept abl e di |l yent .with har maceuti.c . er that
overhgnging,a the 3t @1d;3 EGIF}%WHC‘@‘E}@F?‘&&%EQ% afb}P ﬁlgﬁtr %%ﬁnil??é was
dlgestgélllI %g ?)ilgh an@Nofil ﬁ‘@tﬁQJCRZA‘Ij fﬂpto'v%‘t% hd th@é@‘ﬂtﬁée%ﬁé/ces were ligated

ces, such as wetting or enulsifying agents,
toget}sanhﬂ:teamitmgp]@Hntdﬂfopé}Xﬁ’?@ substances and the |ike can

o106 hS56Rbnd e EREREBAL 15 S A RGP P ooy v

synth@'iﬂeﬁ%lsmgW@ﬁi@ﬁl{geohg@hu&ﬁidé@t DN élh@id[hg the heaﬁ/)yaimin&;onstant
peanut oil, g(}; ean oil, and m neral oil ener

reglorgcbiylg@ﬂ sasusderes pmdpgriedving \]jg\&fx egqaod@gg %mﬁ?q:t avy ¢ a1n was
oo P AR 30 il B o

pDX34n. the formof a depot injection or inplant
paration which can

be formulated. in.s
(01075 k¢ yeqer PRICZA waseuwibhdigoRa 28a Nothf Adight é@ﬂfﬂ flagment including
. . ' . |
the alé%g%rgﬂgﬁ%%r}a]—éﬁlﬁﬁée Was Cﬁgq K 3:1 I‘(E){Ugﬁl %{c}lgsliglrﬁ QRACIER 18&ated at the
end ofths pighiséhansconstahi e gifonr Adinkent maluldmgfpart cof thetighschain com‘tant

oSBT el b b et ik B T BiB8Hhccose

contal ﬁie@gﬁ@ sfit. Fﬁ&ﬁf?ﬁ&@l@ eQpb Witk 1&%*5981?&311 Qas Blgekted with Mly1 and
s such as pol ylactlde pol ygl ycol i de,” or

Not1 ammxb pamt wermeavhmddit aupgarase gebf Fewtfragment wetedigeied to give

oV se nger, Sci ence 249, 1527 (1990) and Hanes,
theveﬂg’é}éﬁ%"é‘a“‘%rﬁég ‘Del i very Reviews 28, 9 '-119 (1997). IX

[0108PPRERASHDX 560 dy tih&dr26@ bY PAM B0 diagiSfofthed o soveRMPlchin pastoris
can al so be incorporated into a vari eti: of di a%nostl c

strainki-eg. strain MARS06 diansfooned with comaenesidase h Th N-aeetylgluggsamine

s L G T SRR ARG ST PP R o o
al., Ne !uﬁeo 2663, 801 thq'z%j ﬁaﬂ%&kéroﬁﬁd 1RRIS GL1L, 6 BhaRRd sy RARYferase

I ndi ng, and | abeli'hg providing diréctions fof use of

(Aochll heChdi &t all, 2006)d001 5022-5)2 7% anduesylphasgayes(Apnel ,sAmnn4b) (US Pat
preferred format for diagnostic kits ésee usS

Appl. Nosié/oz%%)@nqg@ aipig, mannysidaseresisigRc? &\agys) geas) (US Appl. No.

s are described by e.g., US 5,922, 615,
60/56@?65&%%)/%%% 6. 019 944, and US 6. 143, 576. EXAVPLES

Desi gn of Fusion Protein and Nucleic Acid Encoding

Sérre [0102] A fu3| on protein for exgrgssn ng anti body
._Culture condigigns ford. pastorisstraingneg, ¥

o A A B gl

yeast extract, 2% peptone, 100mM potassium phosphate buffer (pH 6.5), 1.34% yeast

nitrogen base, 4 X 107%% biotin, and 1% glycerol was inoculated with a fresh colony of

Y AS306 containing plasmid pDX560 and grown for 2 days. The culture was then transferred
into 100mls of fresh BMGY in a 1 liter flask for 1 day. This culture is then centrifuged and
the cell pellet washed with BMMY (buffered minimal methanol: same as BMGY except
0.5% methanol instead of 1% glycerol). The cell pellet was resuspended in BMMY to a
volume 1/5 of the original BMGY culture and placed in 1.5 liter fermentation reactor for 24
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CEEGESCEEESCEEESCEEESGEEESGEEESPGEEGEGRLVKR GSEO | D
NO 21 mature heavy chain. [0103] The al pha-anyl ase

W@ @eale6Sequence i s shown in italics. A spacerP@EpS100€016166
between the mature Iight and heavy chains is shown

underlined. The DNA sequence encoding the signal
h. Theseeqretaiperoiesn wATIGrE&PEdGyPrREgimEBe PTG ywrrtn%mhm@ld

et L B, T TSR B D0t

anub&&@%%@ﬁ&ﬁ&ﬁfﬁmwTCT GGTGGAGGT GGI TCCGGT GGAGGT GGA

3. Purificy

g GGTGGT TCTGGT GGT GGTGGT TCTGGTGGTGGTGG

0110l R B S PR B an Spemline

Proteifp A column. Antibodies were eluted in Tris-Glycine pH 3.5 and neutrahzed usmg M
GTGGTTCCGGTGGIL.GGIGGT TCTGETGGT GGT Ggl GG!
Tris pg 8.0. Further purification was carried out using a-roplggr eractlon

o P T ot i o g

anti-D3e gtibodgf a pleayl Sephbrost edlnmofwasntsed PXh20MN dais (RQs 1M

o3 B Rl LB B T B0 e

antibo%?%@h&?s Borth 1P hRPPSHhERRS Ealiinn Rt PBolell aﬁ@e}lc@ﬁlgé&ﬁﬁto 50mM
dered from GeneArt I'nc. DNA encoding the whole 1]

NaO As¥iEiipHids2 lprféqméme@mbpu@mtmémpa@ 2 eetEansixehangs SR IS8 sose

rs 5 i ) 558 SR Al B v

50mM ireis, VA N1 @6 17eD)t he whol e i ght chain was |igated
with DNA encoding the al pha-anyl ase_si gn .
[0111] Fig SpPa@Amaé%@ o nymgede Ay AR £ Eﬁ‘é( b et and light

' | t
chain Sl AFBbASnpERTSBYE RRRD Akl ARAEIER sl R Reavy
and ligtdhains QA&Y&S)d&ﬁ: E@aﬁ’brﬁdiﬁza{c&tuaf I@oldb Sp]tlmg Harbal Lebatatory, Chapter
14, 1§8| CZAwas digested wi th nd Not

pAdenaslamak dnidhodiear P@@aaéﬁeéd Réctlg, g Progs Limited, 1996).
Lane Egﬁgvg?ﬁ% eﬂ:tl {)}}?ep%recﬂ%@ gbntﬁ)grL%QQ sﬁ@W@ b)@@é@pﬂid’d@éd inP.

ragment I gest ed
pastofdoding memmﬂaz niethabfor V@uotrﬂmnaah dntﬂi@d¥ QYQC%P%@H p ‘éhléh expression

were |igated toget There tin
ot e T o e Bk Y SepER bhaBy R R i oo D e
produt@ inak| %stBﬁQb?ﬁ& o1 eprohrdedt rﬁé%hbcb&%ﬁrdﬁﬁéto&hﬁtlﬁﬁé&mbﬁd

usi ng overl appi ng ol i gonucl eoti des. DNA encodi ng t he

[0112h sag/:PAﬁ;ﬁ TrieHed gelnt(4f?é)&p eradisnt angtd S%hawersiryethaged fremBio-Rad
t DNA
Lo i 5P SO LB PR 6 ot e

Moled@ROW¥RGE Sfand 484 e@@dmisgletﬂl\@ fosiritein was purchased from Bio-Rad.
[0113] In accordance with a known method (Nature, 227, 680, 1970), 20 ug of anti-DX

thonr of Sfius tomprx

antibody was produced and purified as disclosed in above examples and subject to SDS-
PAGE to analyze the molecular weight and degree of purification. As shown in Fig. 5, a
single band of about 150 kDa in molecular weight was present under non-reducing
conditions. This molecular weight coincides with the reports stating that an IgG antibody has
a molecular weight of about 150 kDa under non-reducing conditions and is degraded into
heavy chains having a molecular weight of about 50 kDa and light chains having a molecular

weight of about 25 kDa under reducing conditions due to cutting of the disulfide bond in the
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pDX344. [0107] The vector pPI CZA was cut by EcoR and
Notl. A light chain fragnent including the
wabpkat@nyl ase signal sequence was di gested byPEDUR006/016166
and Sphl which is |ocated at the end of the |ight
chain constant region. A linker including part of the
molechleginibdrtibsn Akuiwi@nty Meguaﬂ,rCMsSpﬂyxgHaeboereidomyory, Chapter 14,

over | gppi,n clegtid th,th ter I

1998; i GO PeioR AT e i oefepRe FERRLHRGeS 1999
pCR2. 1t opo with heavy chal n was digested wwth Myl and
NotI and the band were recovered from an agarose gel.

@s8a¥ | i gated to give the vector shown

o1 e AT R AL R B .
7.4 anfitih@ibB&-ovebnight zitall" E YARED 6s tehrnsd @mdmldclwng buffer (3% BSA in
a- mannosi dase |, N- acet yl gl ucosam ne tra sfe

PBS),|is added and thyal 1a@¢b@§69| fox } hourras Fopse tenmsiaigico &4 ‘%’?%ss

remox%g%ﬁ(_? % 4’2%% are 3 a 9 ‘rug{el:% g)niha Eﬁ?t th@ri thé %@was'}p hcreasmg

amoufBBApEYidd anidbey ametdd&d)frmh)o Z{r@’tmlO@ng and inc@968] fot 0 Gour at

room JRFEeraiNis, PIAFOR0 S0 RHEL EHB FHISTh G O B Sitihs At bt wash,
ant1-hE%?1% gg?%g; s eéi@@(ﬂrﬁ 1: Q@@(?PBS WSiuABR and Meen 18OMbaRA713H 1 8BEk at room

ure conditions for P. pastoris
tempemtm&l Pdates are theaSaBBed 4108 WAhRBIHI weah2( ridates atguplypedjusing

v i S05ea B e A oS SRR D T or

(pH 6.5), 1.34%yeast nitrogen base, 4 x 10~~5%
b| otin, and 1% gl ycerol was inoculated with a fresh
cont ai ni ng plasm d pDX560 and gr own

1) S SRR A RIS it o

accor%\_g% Ebeécl}g {Rn}(%{g@oémewb%ﬂ%%ﬁb'e& gRd 2@0@ 1782 65%- 56@9' IF6f FoyRIII

red m ni mal nethanol : sane as

bindiBMBECYRHT ﬁmorﬂpﬁﬂélr[mit harpdhl inPRS; il DA, ak%:gzity(t amnto[BLIS Afpdates
cell pellet was resuspended in BMW tciwg %# 1/5 of
(N alg@ﬁ\&m@,rN@eﬁﬁlle Bsforéd i thrde Gankiatss atsdloqigd 1vig Fjebgyine serum

alburrn? ﬁ@&i ﬁc}i]%g;atr ga L0f 1 Lot&ﬁe X H‘lﬁ%lﬂ%?&%‘) 1RECLRIRepHRR] in 1%

pel et ng y centrifugation
BSA er:Bs bpnsfiagrd:n gldimnmmhltsmfemrm liglw and A RA-ewtjugatdse .

The super.nat fa .the secreted,ant,i
F(Ab g4 1&@3&%3%?@1 aPiradtic oFmlger RSB R P Ryt 12 n
1% B? fe@ﬂon'i@ﬂﬁ R0 & 1a¥uk BOTHoES. RS QubeRRkwEaTs 3,3°,5,5'-
romt e cul ture supernatant using a Streamnline

tetran@ﬂqﬂlmnmdkm:(dlMIB)w(Ve&tﬂrllmbdna@mea)e rAsbserhaneelat 450 nm is read following

gl o BB PR ARl STl DT iR be o re
with SO HOREPHoBuddatiB PaphstaH. g

6. Binding of Antibody to ErbB2/Fc antigen
[0116] ELISA plate (Corning Costar) was coated with 100ul/well of recombinant human
ErbB2/Fc fusion protein (R&D Systems) at 10ug/ml in PBS for 2h at room temperature.

Supernatant was aspirated and 250ul/well of 3% bovine serum albumin (Sigma) in PBS was
added and incubated for 1h. Antibody was diluted in 1% BSA in PBS and added 100ul/well

after blocking solution was aspirated; antibody solution was incubated for 1h. Plate was then
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chromat ography (HIC). The specific type of H C col um
depends on the anti body. For the anti-DX antibody, a
w@b@ngle6Sephar ose col umm was used with 20rM TrP&T/{152000/016166
IM (NH4) 2SO4 buffer and eluted with a linear gradient
buffer of IMto OM (NH4)2SO4. The anti body fractions
WasheﬂBdnmésfwu]p)Dé@lylwéﬂaﬁﬂ%BS)wEh@(ﬂ% Pweem26. mﬂuww@u@rﬁaIRP -conjugated

ant-F RPBRY (SREHTBUGIL O 1oh BSA e et L B it

' dnB Rk 5 dded.
v ool e e

When(h}ﬂltd: a)l@)dewme_q régctjon Sap stoppedowitady B2BPdand absorption at 450nm

B T

[0117 %!lth@uglﬁﬂhé %@%élﬁg as2atit Nasteeh @ascyibadith detghfor phqalom of clarity
di es

Laboratory Manual, Col d Sprin
of undsesbendants oy e DENS o0 SOBN RSHRT BihPeTIGH TpBgIcatons mey be
I

prectibig iR eeBRE of B isEl R Tyioft 2 apffidBclaims. Al
publica€ibhd Bld, patedn @odlnsdnes/siteDketeyue ﬂmrhbyembomoraed ;basef@remge in their

u5|n%%the tradition nethod for reconbuﬁﬁ qg} gy Unl
entiref3i il pw@ﬁsqsﬁomﬁﬁmeé%fﬁnég%a gehovereisa ! allt demojeg Unless

S 3or step of the

other g o HEE0nEX: 28 %ﬁ"%ﬁ‘%ﬁg‘%’%ﬁeﬁ%@&t o P
mvenmmmimsa@tﬂmtanmmmlgamoothm gnbadyraent; éﬁtur? @mez} element or

SDS- PAGE Tris-HO gels (4-20% gradi ent and 15% )were
SteP-purchased from Bi o- Rad Laboratories and the nol ecul ar

wei ght markers Bi o-Rad Prestai ned SDS- PAGE Broad Range

Mol ecul ar Wei ght St andards. Coonmassi e blue protein

stain was purchased from Bi o-Rad. [0113] In accordance

with a known nethod {Nature, 227, 680, 1970), 20 ng of

anti - DX anti body was produced and purified as

di scl osed in above exanpl es and subject to SDSPAGE to

anal yze the nol ecul ar wei ght and degree of

purification. As shown in Fig. 5 a single band of

about 150 kDa in nol ecul ar wei ght was present under

non-reduci ng conditions. This nol ecul ar wei ght

coincides wth the reports stating that an |1gG

anti body has a nol ecul ar wei ght of about 150 kDa under

non-reduci ng conditions and is degraded into heavy

chai ns having a nol ecul ar wei ght of about 50 kDa and

I'i ght chains having a nol ecul ar wei ght of about 25 kDa

under reducing conditions due to cutting of the

di sul fide bond in thenol ecule (Antibodies: A

Laboratory Manual, Cold Spring Harbor Laboratory,

Chapter 14, 1998; Mnoclonal Antibodies: Principles

and Practice, Academ c Press Limted, 1996). 4.

Anti gen binding ELI SA assay [0114] Hi gh bi ndi ng

mcrotiter plates (Costar) are coated with | Qug of

antigen in PBS, pH 7.4 and incubate over night at 4 C

Buffer is renoved and bl ocking buffer (3% BSA in
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PBS), is added and then incubated for 1 hour at room
tenperature. Bl ocking buffer is renoved and the plates
wae@oaashed 3 times with PBS. After the | ast wWeshpS2006/016166
i ncreasi ng amounts of purified antibody are added from

0.2ng to | OOng and i ncubated for 1 hour at room
L AIMEP ISP| at es are then washed with PBS + 0.05%

human Fc-HRP is added
L. A%ﬁﬁ%ﬁ%@g@&!@%@soﬁu“ on %{gt hen i ncubated for 1
hour atultwiy 4 ﬁm’fgﬂrcaﬂ Umaasfoﬁhat with amaclelreidwasbdihgd fusion
times with PBS- 20 .Plates are an zed using T
proteig ¢auPFigng ik prdey P ICZWF%’F 5 gﬁ@?ﬂf@ﬂ?%ﬁg '\@) a first
1mmuf1§%1851]ﬂﬁl Giaf ‘}anaﬁle % %oh%@ RicBhsthtREkiBE, (§$§ Mhcer

Fc rece n Ing assays for FcgRL FcgRl
peptldécngﬁlplnlsmgracprﬁteg]mc whavageate ickdvahie byie pootedsn thlQh ishseparate

reviousl cribe
molecsGh B s Blon oty e 1 GG HdROR B P Gy b omprising 2
variaté Eég?dlf‘a‘hdaat co%stﬁﬂt/ Iﬁklohnwﬁ’ﬁ%n tREfiYst dmmAh6gl6B@irLchadis@ light chain
| ates unc, Naperville, %_ for 48 h at

and th¢ s@@ndpmmgmbghm pkm iscp gavh CB@@M\MKF%V%% Ehﬁ fapipn pratein is

fee o g ond Bt 5 Ahor RoleBh s Rebs O s b T hfgngalobuin

cham*midaehe %ﬂi@b&f}ie@tldé la@kd & s&?ﬁpﬁo@@sﬁmléﬁﬁ’gaﬂtﬂ; ugat ed
F(Ab) ti-F(Ab')2 at 25C for 1 ! conpl exe

wer e t Késredn ‘ph@tfg@og Brateip |1sye)@[res§ech c] eﬁv gt thgngﬂoen?i of the
signal %@1&% cglteﬁ%tgg?heog@{ag ,sécg.{egée Ql?%t&re?ﬁgt%h E’re éﬁ%ﬁl ic s1te in the
spacef Jdfiile bYeled motehsdyandt or i es) . Absor bance at 450 nm is

read follo g i nstructions of th acturer
(Vect o ERb RGP PEEE AR UG R IAP AR B BpHER gmBpnpgiobulin
duced P. t 6. Bindi
heavylo%@Airgthf E})ag)&/;lt grddg@(pro uced in pastoris. i ndi ng

ErbB2/ Fc antigen [0116] ELI SA pl ate
(Com ng Costar) was coated with |1 OQul/well of

E 2/ F R&D
2. TheSthmkol dgim togRrn i esoR 3nrHnet Gk Separiipg o
pairs GX4RE 'irﬁéﬁrﬂﬂécu% AsRidted Bsimanshkl ARl He JJ.ncDIE n¥kiayi ne

serum al bum n (Sigma) in PBS was added and | ncubat ed
for |h. Ant| body was diluted in 1% BSA in PBS and

dd f. | . .
o S Ll s BRI g o
seconﬁ"uﬁfrﬁnﬂ@%bﬁlhﬁﬂi&ﬂﬁi@%dw&vﬁ thims. Wi th 250ul /wel | of PBS

with 0.5% Tween-20. | OQul /well of HRP-conjugated
anti-FAB anti body (Signa) diluted 1:1000 in 1% BSA in

o AT 5 B SAA Pt
second Shgnmdglobsliracitadis aWpbn cldine col or devel oped, reacti on

was stopped with I M H2SO4 and absorption at 450nm was
read. Figure 7 corrpares DX 1gGwith SC DX | gG both

5. ThRAMEESE d ﬂm 13 EeStight %ﬁ&avﬁ‘cﬁﬁﬁé‘ gf'th'é HesibPpRAGh B§‘s001ate
as 'been

I'nventi on escrlbed In detall pur poses of
with aab]abthleyby intramolecular bonding, and two copies of the fusmn protein associate

with each other by intermolecular bonding of their respective heavy chain constant regions

before cleavage at the proteolytic site occurs.

6. The method of claim 2, wherein cleavage at the proteolytic site is followed by
intermolecular association of the immunoglobulin heavy and light chains to form the pair of

intermolecularly associated heavy and light chains, and intermolecular association between
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of understanding, it will be obvious to one skilled in
the art that certain nodifications nay be practiced
wowdlkitmeshe scope of the present invention setPEDUSIV06/016166
t he appended clains. Al publications and patent
docunents cited herein are hereby incorporated by )
two paissfof tlenineerimnlectlaily assotiatedtheatoanddlight ghaipoiveiormdhe tgrameric
., ganme extent as if each were so individually denoted.
antlboaji’rless ot herw se apparent fromthe context each
enbodi nent, feature, aspect, elenent, or step of the

invention can be used in conbination with any other .
7. Themstiwidrefietaimfe shered thespecst pepside remprisesriigt ajd, sppene rafeolytic

CLALMED | S, 1. f_nr ' t
cleavags it Srataple b T g P n Bk P PR M e
molecilés fiohtths Fhdorepoedh, Weheteih tisd st idateesnd mwrotephyitisichgvage sites are
order fromNtermnus to C—termnuls:, &géasn nl?' ¢ and
separaiesfoenpentidebinker, rd deavagn R BTG io AT SRR e fiyst an

seconcggfé)?%aégsblleﬁl&?%? ﬁgﬁgfé&ﬁlk%f)ﬁﬁﬁﬁﬁé ﬁfsﬁﬂli Breid C) @ spacer

€ conp roteolytic cleavage site
cl eavabl e by a protease which is a separate nol ecul e

fromthe fusion protei an d) .a _second
5. The FASUGHLSHIR T WeREech e B MGt BoSIF PRy SERERTolFeFe
a constant region; wherein the first immunoglobulin
chain is a light chain and the second i mmunogl obulin
9. The haithodi of clrilneywherdimthe, clavagd efghe Brss and sagend pratepdytic sites
rohe'a is free of a second signal sequence between
occurs ypdhe f ter pepti de and the second i munogl obul i n
chai n; and the spacer peptide |acks a self-processing
cl eavage site; wherein the fusion protein is
10. Thametivdead claimavdgredn theigell ssaretenibgaptieady- of t he si gnal
sequence to renove the signal sequence, and cl eaved at
the proteolytic site in the spacer peptide by the
11. TRé RicGRYT chmel savharii thedyll domgnsicmed wathpeanuclaé acid encoding the
internnlecularl¥ associ ated i mmunogl obul i n heavy and
protease gt clemessike fisst prbwegerdproteolyfigsitant hod of cl aim 1,
wherein the antibody is a tetranmeric anti body
conprising two pairs of the internolecularly _
12. TasarticdtdlHinrinettebuthe nutlem\agidandoddsgirecerivbiusion pBotein

The met hod of claim 2, mger in the fiLSt. : onal
compyiFg A SEOHA §1gnAl ABFe ffesed 9 ﬁl@rﬂrot&:?ﬁg? Wi Pracvad s
seque%%ﬂ%%@gﬂéem i bidadeSind, 6 Ndbptiaiidreticlum he met hod

In the first inmunoglobulin chain is
a heavy chain and the second i mmunogl obulin chain is a

ight chain. 5 The.npthod of cl.aim 2 rein .
1. Th B B, BRI eR b B R g 0
signal¥elier88GMAThOREHBY finfihdr ABMbESH| tAatiROhdisBereted Tasibmprotein with
co

Ies of the fusion proteln associate |
the protease, which cleaves the proteolytic site in the spacer peptide.

14. The method of claim 1, further comprising recovering the antibody from the cell or from

media in which the cell is cultured.

15. The method of claim 14, further comprising purifying the antibody to essential

homogeneity.
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wi th each other by internol ecular bonding of their
respective heavy chain constant regi ons before
web@anags? at the proteolytic site occurs. 6. TPEI/DB10h@EL6166
of claim2, wherein cleavage at the proteolytic site
is followed by internol ecul ar association of the
16. Thenmeithodbbtlain i5 herhs canprisingreombiring thetaptibedshvithe pai r
of internmplecul arly associ ated. .heavy and |ight chains,
thé%tlFﬂﬁéW%F%%BﬁaJFPéﬁﬁl%'cé’lnfpé’ﬁlt]‘r?&vveentvvo pairs of the

i nternol ecul arly associ ated heavy and |ight chains to
formthe tetraneric antibody. 7. The nethod of, cl aim
17. Tix mohed of olaithd, Buthersonpupingiatredissng begusleicsridgpgoding the
fusi second ; teq ytic cl eavage sites cleavable by first
SN PLFPNIRO{G° §¥'6t eases, both proteases being separat e
nol ecul es fromthe fusion protein, wherein the first

and second proteolytic cleavage sites_are separated by
18. The pethor abcloimiter hergpitiie PELip AgHamrnione AEst &8l vt | ¢

cl eavage sites by the first and second proteases

renoves the peptide linker fromthe fusion protein. 8.
19. THwetetlbddlanh 1civheneinihe etibisei yeastieellf i r st and second

protease are the sanme protease. 9. The nethod of claim

8, wherein the cleavage of the first and second

20. Tg{ H%ﬁiglhétfgﬁirﬁilt, GReRALHE Sell 1§ selRBted Ftdm thtQGrodeonBtiigaf cells

wherein the cell secretes the anti bod}/).. .
from Bithia Pastoriss PiotiadinlaididamPghiawmehadomhilanRicgts foclamnae, Pichia

t f ith | ei i.d ' .he. Br e
membie ucieaen gt iy 1Og e Bt (500 Qo i haR e, Pichia
thermotblerdihe PR QlicRirids PRInid diercioting T8EMIa pliperiUitieh ctipets, Richia

encodes a second fusion protein conprising a secon
methagoliria Pichénstentecharsupicas seranisiqss SEEHGOMYFRERy Hansqaula

second, Si gnal sequ ;
oS Sy AP SR PSS P s b A
niduldils M dpe illit!‘lﬂﬁéﬂ, Aspdrgillis sivaie, (Trehedamias-esset \Giresshordm

the cell w thout the signal sequence, and the bpod
lucknavansedius emisp s EYS T LT aTYIeUNe [ASEr ¥ a9 94 ﬁg% geerrere
Cmsscyvi th the protease, which cleaves the proteolytic site

I'n the spacer peptide. 14. The nethod of claim1,
further conprising recovering the antibody fromthe
cell or fromnedia in ich the cell is. cultured. .15.

21. ThymepsdiRsaion 0 sbmendbe pitsidie Gomaer S Refrs il
the anti body to essential honobgeneity.16. The nethod
of claim 15, further conprising conbining the antibody,

22. Thi tettmdpifatamddywhemin tha pratealytinclgavsise sitesduye thegmino acid

sequeRGBRRE AEHeFo F HICTREOCHG. nucl of ¢ aci d encodi ng ¢ he

fusion protein into the cell
23. The method of claim 21, wherein the proteolytic cleavage sites have the amino acid
sequence XXKR, where X is a hydrophobic amino acid selected from the group consisting of
met, ala, val, leu, ile, cys, phe, pro, trp, and tyr or a hydrophilic amino acid selected from the

group consisting of arg, asn, asp, gln, glu, his, lys, ser, and thr.
24. The method of claim 23, wherein the spacer peptide has an N-terminal proteolytic

cleavage site having the amino acid sequence LVKR and a C-terminal proteolytic cleavage

site having the amino acid sequence RLVKR.
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18. The nethod of claim1l, wherein the cell is a

filamentous fungus cell. 19. The nethod of claim1,
wob@seidst he cell is a yeast cell. 20. The netPodUsf006/016166
claim1, wherein the cell is selected fromthe group

consi sting of cells fromPichia pastoris,

25. Thieithdd of daidi 24 whereithihe antibtddyl laghts dllresiPiestifahe spacer peptide.
kocl amae, Pi chia nmenbranaefaci ens, Pichia m nuta
(Ogataea mnuta, Pichia Iindneri), Pichia opuntiae,

26. The@hdtRod HENMRL B vleads theRbGhth@i SaltibelRhhPan FEirdunction.
guercuum Pichia pijperi, Pichia stiptis, Pichia
net hanol i ca, Pichia sp., Saccharonyces cerevi si ae,

27, SRS IE yef BRI P k1B PN 3252

antibABdpenddntisclinlatud:deisy. Aspergillus niger, Aspergillus
oryzae, Trichoderma reesei, Chrysosporium | ucknowense,

Fusarium sp., Fusarium gram neum Fusari um venenat um

| .
26. TR B, SRR e i) B0V A6 sl chain ae
humaﬁjzeeanmﬁﬁoglahﬂmmghlnamﬂbéavylchmm 21, wherein the
proteol ytic cl eavage sites have the am no acid
sequence XXKR, where X is any amno acid. 23. The
29. THREhiMpsbddf C(Hlﬁll lm\@&relﬂ\ﬁl%ragﬂu (fh@ ﬁ%&ﬂc@@btyat %hld‘:dfec@l’éé&ejo mg/liter
sites have the am no aci ere
of culhydnwdhwbi ¢ ani no acid sel ected fromthe group
consisting of nmet, ala, val, leu, ile, cys, phe, pro,
trp, and tyr or a hydrophlllc am no acid selected from

30. Thb encBicUT cFamSl, smefwn e %y syla8oh is3$ Poastt Posilbh! Asi S,
lys, ser, and thr. net hod of claim23, wherein

t he spacer pept| de has an N-term nal proteol yt| c

31. Tﬁl e&laYho%e otséll p o;ﬁ I y{he%e%Y}é ¢ oma éong atngr ?o\r)llc eoa'lptnr?es éﬁq hinge,

termna
CHz,aﬂalGQImgﬂn§equence RLVKR. 25. The met hod of clai m 24,
wherein the antibody |acks all residues of the spacer
peptide. 26. The nmethod of claim2, wherein the

. T G B0 0 R 2 orfs

CH4 egivpl enent fi xation or anti body dependent ceI | ul ar
toxicity. 28. The nethod of claim1, wherein the
i mrunogl obul i n Iight chai n and heavy chain are

33. TH&' FR AT cldun ?Q'Il R Ihé:ﬂélhgpﬁni?ﬂ‘% He @ﬂ%bo‘ﬁ@%ﬂ%ncog@)ratmg the

he method of ¢ ere anti1body 1s
antlquyon{ucaaﬁagiosiac}yltel d of at |east 50 ng/liter of culture
medi um 30. The nethod of claim11, wherein the
gl ycosylation is at |east at position Asn297. 31. The

34, THEhRARDIVT cHidi 1Mvherohh@E Fudlort PRtAIE BMKs FEAIIE s68NASA R Rbm a host
regi on conprises CH, hinge,
protein between the signal sequence and the first immunoglobulin chain or between the

peptide spacer and the second immunoglobulin chain.

35. A nucleic acid encoding a fusion protein comprising in order from N-terminus to C-
terminus: (a) a signal sequence, (b) a first immunoglobulin chain comprising a variable
region and a constant region, (c) a spacer peptide comprising a proteolytic cleavage site
cleavable by a protease which is a separate molecule from the fusion protein, and (d) a
second immunoglobulin chain comprising a variable region and a constant region; wherein

the first immunoglobulin chain is a light chain and the second immunoglobulin chain is a
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CH2, and CH3 regions. 32. The nethod of claim 31,
wherei n the heavy chain constant region further
weewpni®ses as CH4 region. 33. The net hod of clBETUL2006/016166
further conprising purifying the antibody and
i ncorporating the antibody into a diagnostic kit. 34.
heavyrehainyer wisg vefsacthaifissian prptean isifreetdf@ seemidegnat saquience between the
i d ] n a. host ot ei n_ bet n.the
space; BESICAE ihd e RO R L Rn S P2 BtePy BB g fSete
procebgihgeleavdgesitpept i de spacer and the second
i mmunogl obul in chain. 35. A nucleic acid encoding a
fusion protein conprising in order fromNtermnus to
: . (2) . _ aa. Y
R G R e e T
sequeacegonst ant region, (c) a spacer peptide conprising a
proteol ytic cl eavage site cl eavable by a protease

whi.ch is a separate nol ecul rrom_ t he fusion protein,
37'Abﬁﬂf?ﬂ?§§n§§8§ﬁﬂﬁ? WﬁﬁfﬁgﬁpLWn ain conprising a

vari abl e region and a constant regi on; wherein the

first i munoglobulin chainis a light chain and the

38. Ageandihady aempesifiaramimisiizs pluaditadfmolcdhndian antibedy produced

versa:. the.fuys] rotein.is.fr of a,second signal .
by 558 oL UG AR RSl Sy 84 4 ERRRE Bl i reaominan
glycofdiniis eainplest|and 1xkigfucaaad t he spacer peptide | acks a

sel f processi ng cl eavage site. 36. A vector conprising
the nucleic acid of claim 34 operably linked to a

39. THE LA SRTELTE wibiain et don RENRL Rl Ruicls pSepe ot
level thahisrat Eastgabautpl 042 Sdnioleypedéentioee thiag sheafexapred oiniraadylycan
rg& ced %y the nethod of claim1l1, wherein each of the
Stmcr&e 5 F0/15Rd% CRYSIF or m  and t he pr edoni nant
gl ycoformis conplex and | acki ng fucose. 39. The
conposition of claim38, wherein the predom nant
40. Aghgueohorsi putitody pradsiced by thetmethodiof deiel 1.t hat is at
| east about 10-25 npole percent nore than the next
predom nant gl ycan structure of the anti body
41. TROHRRASEIbhA ANty IF IR BRRIpeaibAIRPEINdPLINTER ACHY0,td¥833, or
nmet hod of claim'l. 41. The nonocl onal anti body of
TNF-gphg-m 40 that specifically binds to EGFR, CD20, CD33,
or TNF-al pha. 42. A nethod of producing an anti body
conprising: culturing a cell transformed with a

42. Andethed of proidacieg a® ahtitdds cobiptigingpr ot ei n conpri si ng

culturing a cell transformed with a nucleic acid encoding a fusion protein comprising

a signal sequence, an immunoglobulin light chain comprising a variable region and a constant
region, a spacer peptide comprising first and second proteolytic cleavage sites cleavable by
first and second proteases, which can be the same or different, both of which are separate
molecules from the fusion protein, and an immunoglobulin heavy chain comprising a variable
region and a constant region, wherein the spacer peptide is free of a self-cleavable proteolytic
site, wherein the fusion protein is expressed, cleaved at the C-terminal end of the signal
sequence to remove the signal sequence, and cleaved by the first and second proteases at the
first and second proteolytic sites in the spacer peptide, and an antibody comprising a pair of

intermolecularly associated immunoglobulin heavy and light chains is produced.
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a signal sequence, an inmunogl obulin [ight chain
conprising a variable region and a constant region, a
W@ paer166pEpPt i de conprising first and second preCEUE20D6/¢16166
cl eavage sites cleavable by first and second
proteases, which can be the same or different, both of
43. Thbnethodrof cidmai2awbenenl e ahtdpdyris atattamerig shbbodyr eomapirising two

pies 3 b TP R oA g PR h5 N o
spacer peptide is free of a self-cleavable proteolytic

site, wherein the fusionfprqtein I s expressed, cleaved
44. The meHwdofickainiAawhetst B frstémsngaglobulanchaie ts a light shgpand the

he signal .sequence, cl.eaved by the first and
S“mné8?8Wﬁg%P%wgh§g@l%?jFﬁgpg¥W§t and second proteol ytic

sites in the spacer peptide, and an antibody

conprising a pair_of intermlecul ar]y.associated .
45. Thameriogh A {ZhEhoFinie TR gR RGN S 5 ey sin end the

g ' 1erein the antibody is a
Samngg??%ﬁ%?@@“@%?#%ﬁ%gnééﬁg%QQing two pairs of the
i nternol ecul arly associ at ed i mmunogl obul i n heavy and
| ight chajns. 44. The hod of. cl aim.42 rein the
46. The me@hqd_r%m@ @wﬂlﬁﬁ%ﬁgﬁ@ﬁ? DhepyyifaRs t_ﬁg Bhripripth
assocﬁl‘rae‘:\ﬁﬁl‘fi eé@&?@%ﬁﬁﬂﬂ&h&e&hﬁ! BbniifhglaltBReYcopidiof the fdion Padtein
net hod of cl ai I

42, wherein the first immunoglobulin
associateawith Eachaother dy\intetadlacwlacbondimgad dlamitirespaetite §eaybyishpyn constant

. chai.n is a light chain.. 46. The nethod of claim42,
regm%%fcgp ﬁfela}ﬂ%gel *ﬁ% g}ﬁpfgﬁaf}ﬂs 58?/ U ns of the fusion
protein associate with each other by intranol ecul ar
bondi ng, and two copies of the fusion protein

47. Ths swethast of oliimii2e sdkredt ¢leavagy at the pratelEdesite is BIHITHP o1

. their respective.he hai Ny g =Yo] :
interiq G g8 RESoh O pRIPESpRR Nk BARGARN ROYHER (BTN e pairof
interniB1tdi0A10{ss6digbdhébry anb ¢ighi chaiseandaigtenabletiiier association between
proteolytic site is followed by interno]ecul ar .
two paisseithaintermalsculasly assariaiedreswiiand ightapaing fey fqrpyfhe tetrameric
anﬁbQ%ﬂins to formthe pair of internolecularly associated
N avy and light chains, and internol ecul ar association
between two pairs of the internolecularly associated

T ER A ST —
cleavadddred cl@%iégﬁg}r ERMHd £86nd profhsRNBbR PFABAPhAAE Hphtdte

eavage Sit cl eavable by first and second )
molequiestfans éw, fukion iprqiein wheresm the firsy asd perond protesilEésleayage sites are

fr the fusion protein rein the first
separgipd P ipspide il pad e tee T SPrBich g cldyPhe e BE HRf st and
seconllipRdiBises Ahsbvel BRVMARGEAOfinkdd Erobi B FRiN hiotdheavage sites

by the first and second proteases renpbves the peptide

l'inker fromthe fusion protein. 49. The nethod of

. S Bor 5L 000 5 AR SRS

the cleavage of the first and second proteolytic sites

50. The method of claim 49, wherein the cleavage of the first and second proteolytic sites

occurs in the cell.

51. The method of claim 50, wherein the cell secretes the antibody.
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occurs in the cell. 51. The nmethod of claim 50,
wherein the cell secretes the antibody.52. The net hod
wo@Roosh&ich1 49, wherein the cell is transforned PET/OSA06/016166
nucl ei c acid encodi ng the protease that cleaves the
first and second proteolytic sites. 53. The nethod of
52. The¢ miethodf cldirerddi whetain the e¢lbisdransformedhwiti @ggleieanéancoding the

r ot ei I Si d signal sequence
protesg Baf SRy S e freb s dtaRalREBHE Sedond o1 gna
sequence causes uptake of the protease into the
endoplasm c reticulum 54. The nethod of claimp52,

53. Thme@iqd of ekeith 52 whetginghe nclpis agidcaneedss afseennd fsiop @rqtein

W hOU 1
compifiht? Hob5ieBuiye i BUETE e Bifleldy B hatoly? Elgne
sequehdicapiastupaske of Weiprbteadedatoahie tiidpisniiertigtlum.site in

the spacer peptide. 55. The nethod of claim 52,

further conprising recovering the antibody fromthe

’ d el ErSte Ytdnt! frRbell Sthout th
>4 Tﬁﬁh&ﬁ%ﬁhfgﬁﬁ?@%rgﬁﬁkggﬂ@ urtﬁﬁﬁkﬁgﬁgflsfng puri f ;lng o e
s1gna1tshqau®né idnddlye ﬂnethed Sgtiter abmposes @ea’emg the secteted Hesiorepiogrin with
of ther t he anti body
the profeess SR PEAPOIGEY Tleoh T A giaP S eut | o
conp03|t|on 58 The nmethod of claim42, further

conprising introducing the nucleic acid encodi ng the
55. Thumeﬁmdmf@tammrszl. f\lrﬂjlet ¢ranpriging regovermedhantibody dont thgicgl or

42,.. wher e a filamentous fungus cell. 60.
ﬁnnu$ﬁ@aﬂgpﬁ5: B?c Hh%fg wherein the cell is a yeast
cell. 61. The nethod of claim42, wherein the cell is
sel ected fromthe group consisting of cells from
56. The mﬂmdpefgiaymuﬁ, fomheheupprigigRHTEHingphe ppitpody to essential
hila, Pichia koclame, Pichia nenbranaef
Pichia mnuta (Ogataea mnuta, Pichia
I|ndner|) Pi chia opuntiae, Pichia thernotolerans,

chia salictaria, Pichia, guerc chi |%y ri,
57. The ERiAISTAR 6, PIrbR iR Uamehe ol Wit 2
, Ha |
phannggﬁ;tﬁﬁf&#{&qﬁ g)y 5@%%‘?‘2% c%ﬁgﬁ&sh@qlpwces sp. nsenul a

Kl uyveromyces | acti s,
Candi da al bi cans Asperglllus ni dul ans, Aspergillus

5. bk SRR bR L PISALR BER5, e coting

ﬁmun%%@ﬂgﬂ@agnhe%gﬁariun1v¢nenatun1and_hburospora crassa .
. The method of claimb51, wherein the proteol ytic

cl eavage sites are Kex2p sites. 63. The nethod of

59. Th et iRl B e Sk e Bl B L 0™

aci d.

homo%lene ﬁl op

60. The method of claim 42, wherein the cell is a yeast cell.

61. The method of claim 42, wherein the cell is selected from the group consisting of cells
from Pichia pastoris, Pichia finlandica, Pichia trehalophila, Pichia koclamae, Pichia
membranaefaciens, Pichia minuta (Ogataea minuta, Pichia lindneri), Pichia opuntiae, Pichia
thermotolerans, Pichia salictaria, Pichia guercuum, Pichia pijperi, Pichia stiptis, Pichia
methanolica, Pichia sp., Saccharomyces cerevisiae, Saccharomyces sp., Hansenula
polymorpha, Kluyveromyces sp., Kluyveromyces lactis, Candida albicans Aspergillus

nidulans, Aspergillus niger, Aspergillus oryzae, Trichoderma reesei, Chrysosporium
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64. The nethod of claim62, wherein the proteolytic
cl eavage sites have the am no acid sequence XXKR,
wob@sa16657 s a hydrophobi ¢ ami no acid sel ect ed PCDDOS100€016166
group consisting of nmet, ala, val, leu, ile, cys, phe,
pro, trp, and tyr or a hydrophilic amno acid sel ected
lucknowerrses Fiesaguop., Foseiivy gtgniveurar Kusariym, vegerniungiand Nglrpspora
crasshi s, lys, ser. 65. The nethod of claim 64, wherein the
%pacer pepti de has an N-term nal proteolytic cleavage
site having the am no acid sequence LVKR and a
C-termnal proteolytic_cleavage sjite having the_am no
62. Thempthadpictin Fh Wikrreisde prejeoliiie plsaVase SHpsATRNEE 2P sites.
wherein the anti body | acks all residues of the spacer
peptide. 67. The method of claim43, wherein the
63. The et ofclmt 62) edygreiathe protedlfytic tloavagasites mve tiEBaminhacid
nmet of clajm67, wherein the effector function is
Seq“‘*%‘h%?&%eﬁ’i’heﬁ t AONABIOANY body dependent cel | ul ar
toxicity. 69. The nmethod of claim42, wherein the
i mmunogl obulin I'ight chain and heavy chain are . )
64. Themethakf daim 620 ghetsin ihe protgdlytia pldavags witechraie ke amipo acid

The od of ,claim 42, wherein the. antjbody, i g
sequepf Xt Shers Xyt Brgeisphalc Rl sl i B3N Broyp eopefeine of
met, 1B WialiMRu, 116, cybNsheBio) 6f, #d 11 & AmAophihie f@ind deltbselected from the

gl'ycosylation is at |east at position Asn297. 72. The
groupmenbisdng et aB.aism 4P, slangdpdiif lyheetheavy chai n const ant

regi on conprises CH, hinge, CH2, and CH3 regions. 73.

The nmethod of claim 72, wherein the heavy chain
65. The msdtladi off tfincss, fuetehethecpaqer pegtiledts Gir-teagimhproleblytic

The met hod of claim42, further conprising 1Duri f¥i ng
cleavagsesitgheyisgdie amigoiapdsenwnge LYEKR ared & ricppigl prpteghyic cleavage
site h iﬁlg Shlifio Eéiﬁ'sec? nfe;r V@.ho.d of claima42, wherein

e tusion protein [acks peptide segnents from a host
protein between the signal sequence and the first

66. T{hﬁ?@]&%{f?{fpﬂl%% I %Hg{lﬁe%%&ﬁe yﬁlgélpseallprgahﬁe%eof%ﬁg gp%{:er%%fd)tide.

67. The method of claim 43, wherein the tetrameric antibody has an effector function.

‘68. The method of claim 67, wherein the effector function is complement fixation or

antibody dependent cellular toxicity.

69. The method of claim 42, wherein the immunoglobulin light chain and heavy chain are

humanized immunoglobulin light and heavy chains.

70. The method of claim 42, wherein the antibody is produced at a yield of at least 50

mg/liter of culture medium.

71. The method of claim 42, wherein the glycosylation is at least at position Asn297.

72. The method of claim 42, wherein the heavy chain constant region comprises CH]1, hinge,

CH2, and CH3 regions.
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73. The method of claim 72, wherein the heavy chain constant region further comprises as

CH4 region.

74. The method of claim 42, further comprising purifying the antibody and incorporating the
antibody into a diagnostic kit.

75. The method of claim 42, wherein the fusion protein lacks peptide segments from a host
protein between the signal sequence and the first immunoglobulin chain or between the

peptide spacer and the second immunoglobulin chain.
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