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Expr essi on- enhanced pol ypepti des The invention rel ates
to pol ypepti de nol ecul es whi ch have been nodified to
wOneowen9t hei r expressi on characteristics. Theprowdiriosdo7748

pol ypepti de nol ecul es are expressed in better/higher
yi el ds than their correspondi ng partners, i.e.,

pol ypepti de nol ecul es that have not been nodified (on

the nucleic acid IeveI%. T%e i nve tioqk{urther rel ates

to conpositions ESRRFHORHY 8&8%*%@?9 epttdes. Finally,

the invention provides a nethod to prepare the

nodi fi ed pol ypepti de nol ecul es nentioned previously,

. . | y. .
The fivensinghesiates feepdlupenside mapleates Whichdiwye beer modifigd t9 improve their

conposi te). pol ypept i [ . .
oo RTRRR R, HEE B FaP bRt HOUSIRL s nsrcotighr
yield RRAP FhdiRlcBredfdRdBQr pRGRANdiNgpsiypdpride moledulseqhaenhare not been
as will be appreciated by the skilled reader. The sane ..
modifipp (orethefyeleiheciq txeh) Bep mﬁ@}t&p@efﬁ{tpgéegpﬁg t¢ ggmpositions comprising
ex | - C . i .
sun SBRERHEL, FRIFOCUN0 HAIRLD i5ERLy EXRIESE! @b oy modite
polylgﬂpti&é i%oﬁécﬁlilﬁs ma)tiotgéd pi\‘/e\;:’ﬁcillrslyﬂh a hha:ggeutath@ goitcswin% dascription, mention
esired _pol ypepti de. en the. po epti roduced.i s
of 2 (cATBREIES) PO OB 1440 he HROkgRBR? PLITSH PG Lo Be BSIREPHIC per se and,
wher@%g?f rifa%[ the E?H&ﬁbﬁdiﬁgkhﬂ@icoéciﬁ REqRALY PR 1IOBe @preciated by the
expressed’i’s often necéssary. For exanple, a _ )
skillgdodey@epThel sama tapplitsdof the (desirely palypepiigroand thesgprassion-enhancing
nig&éD eed to be nodified such that it can bind to a
domagg, upport. Alternatively, the pol ypepti de may need
to be coupled to an agent allowing it to be visualized
by a certain inmaging nethod. A polypeptide intended . .
Expréssionadfriceriogtbizant polypeptadaesdni mivrokis tsysfemsg 18 i efdiciont way of

t her may neegd to.be modifiedyi : -
o 51 PR e RSB S A e
for uBH@E ABGHRKAJIAE Iafd/eF ‘ﬂﬂs@%feiuﬁS aghe] frtiel Zeddifiation of the polypeptide as

recombi nantry produced pol ypeptide is nost often . .
expresewbifppfteth aeCassary HEer el & Pplypensiievietsnded &7eiecas @ diagnostic

agenéﬁq@@%té%%ﬁ 6(9 gger{ﬂ)cillﬁgd él%ﬂ 8t ﬁtyt t‘tMnci tPH @oﬁd g\gﬂ%trﬂ VQternatively, the

one Oor nore o € am no acil onpri sed

polyp¥ptifie Andsh@eqotoy bepbigled tdar agestualiowisg dt wobalvisualized by a certain
coupl i ngl of the derjvat.i é%ti on .npi e
i

) . ty to the .
imagiua et Ao Rerds ineNed ForeAmBRITIIAR A RAVEY: B pLLRfe course of
theraﬁg %Aé)r x?%gist)) Heitpgdi‘ﬁfe@h? grddy td g@dﬁﬁ%oi?scfn' %o lp?diféhﬁé%[‘_fcg Retample its

reactrve am no aci w thin the polypeptide.
phartibéckineti@rigopdrés. i N a pol ypeptide with nultiple
reactive am no acids, chem cal coupling of a
derivatization noiety with the pol ypeptide will occur

DeritMizbiid] ©ftd TodniindRGabloanSedt leggqm@t ist RhRstoefvpeRtddslished by

corresponding to the“l ocations the reactive am no o
cherdcidl dsacEon bstweenmucheosed sulsstanie §"detivatizatipe moiety”) and a reactive side

grou}? i@%eo}lg %@S gr%i cItJ tﬁe %Pnlilr% iacnlgs %mgrelsreidvv%lttﬁi%athé %’31}15‘8&?&& Q% resultis a
covalent coupling of the derivatization moiety to the polypeptide, wherein the location and
valency of such coupling(s) is dictated by the respective location and number of reactive
amino acids within the polypeptide. This means that in a polypeptide with multiple reactive
amino acids, chemical coupling of a derivatization moiety with the polypeptide will occur
multiple times at locations throughout the polypeptide corresponding to the locations of the

reactive amino acids.



10

15

20

25

30

a polypeptide may be desirable, but nore often it is
not. For exanple, in a diagnostic procedure, it nmay be
wOo penbsps for accurate quantification of nmeasPCEERINS007748
tolimt the nunber of derivatizations per polypeptide
For sBRk $eidied, Quae muBivildngsitg-nodspeeHsdoublihh ef apbutivationseoieties to
of ahgol ypeptide in vivo often hinges on the abjlity .. .
a polypentitis malli kearesirehles it gprie efEmpitels; 8R4 ;Fobreéameie: dn@ diagnostic
aont r.ol ol ogi.c YA 2 Al ' i
proccifft (8 iy Bs SR Ry oLl BlTichl? of RUBEBRIAR o limit the
numbéR 6@ AtF Pdtlzatlomnstr Polypepiddesmeticiilectodmei Satilarht swavessful therapeutic

o e T
predigt‘rjgﬂélt tSMivol @hébi%g{%’c%? Q@cﬁgﬂ‘g‘ ‘5\45 @%U%Hl%ﬁﬁﬁ%. R bR 23R variations

“di agnostic p epti ivatization noiety
resultiiy floaadndontratied apdkitereonspedifit Weripaizapiepof dee polypeptidedised may

activity. This nmight .for ex | e be the.case en_a... .
ndegyangrly s HFORFEI o 05 o Biey BEREPR oo h SRy dg fegition, @ site-
o4 CORSRECIY FrPSI D BEBDAS ok S e iy
may fend to i mopaignent ofitheipgbypeptida’sedpgirediadtivityt Shismightfgr example be the

activity. In such.a cas t desired. t { . .
cose oo bt B et SR e SRR F P A Bline musion
such ¥R hSBRbeRbiling §asts stiriceMyat®er elbétrostatiohll prevented from binding

desirabl e, then, to engi neer reconbi nant pol ypeptide

to argigeh arheeduckst it ats  biading recti¥ity ol sethe aoffsgs e desired thesfapeutic or
) redefl ned .l ocati I i
e PR FRR S S A e  PA L LB

coupling can be tuned by controlling the nunber of
reactive amno acids in th I tid e e
I is 6880 etirabbi e i BEREE FPOTORAY BIVBHBIAFS vch tat dervatization i
characteristi - \ e i ;
possiioRF s el TRAIR, REGHLPhhe Mol B0, 108kdolin he polypepride
molebﬁﬁlﬁ.a’l‘ liel v4lendyndfaoaplingeandbe tuned pyplcymepting thewiuntbenoliegactive amino
. nolecules in the environ {. am no aci d whi.c as ., . ..
acidspinghe polypeptide. and fy SF%@E&W?@‘%%&W 8‘.15’ %%8%%?%‘850@?‘”3“6“5“"5
£ SnddHRREd B gmh' PoSth@Ridatidh BY sHOSRIpAngd §316¢ Htao Phsically impair
nwy_orngtlon o$% I sulfide génds,scystanggiqrnalIyogggﬁ?;ylnm
the interapiodry pishe polypemideywitit ottief malsdules ethi gnsiromsyent.
incorporating a single cysteine into a "benign" region
of the polypeptide not directly required for the

One 9550 &5 RALHPERPrstR&nagkY id this RBErdGeRyétalne. Bebaasy ¢fdes importance
of cysteine's réactive sulfhydryl side chain as a

in statalizinglpreteiotsomciyed wie fonatipnjelsdisdldda dendacystaine grrmally occurs in

wi t.hout ,. or, wid houyt sianidfj Cl: T Mot o
polyRatilF fulyoft SRet deeiof oY SRR et § 4hdlP ciffine jpig s Toenien
regidBl GCHAE PoBipeplidesndicditeci P GequiddFob Be ddsires pelypeptide activity, one can

i ncorporation of additional cysteinge residues int :
take pdyansegst oiewsivions AR B3 TBNIcsife Sb4IR 81 oRABRY Fppeer point for a

.cerraln. . g L . 1 Si i .
s AR T YIRARESR eI B SatS s RS nBRI otpepite
activ%‘WSH&ETf, ef all (200 BPOLIESBivphys Autat 1668) 15-6Hi | | zat i on.

However, incorporation of additional cysteine residues into polypeptides for purposes of
derivatization entails certain disadvantages. Often, the desired polypeptide will already have
cysteine residues in its amino acid sequence for the purposes of structural stabilization. An

additional cysteine incorporated for the purpose of derivatizing the polypeptide with a

2
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addi tional cysteine incorporated for the purpose of
derivati zing the pol ypeptide with aderivatization

woRioeysop@y in this case enter into undesirabl BCT/EP2005/007748
di sul fide |linkages with such al ready present

derivAy i BRSety SBMELE s RAS biitbi igo tundesimbiepéistifde linkages with such
structure necessary for a desired activi ty Even if

alreadyhpredenti exstrines) \FpepelydReBBEENE PYlyRqpid & GHTUSIHC disgessary for a
d Y ﬁ ine residue in its amno acid sequence, the
esirgdBCUYI%r ati on of a single cysteine residue can still

lead to problems. Follow ng expression in a host

ani sm_pol ypeptides cant |n| ng an engineer e
Even G@/Tglﬁ slesieedepAlyRrPAEe dlo?se%‘?tdﬁ?é CRRHIH ﬁ’é&x’ﬂbeeﬁﬂ g in its amino a°1d

0! Hl1aEadlioSptoblesi®. Foll
s T g Ko 5 AR g LG el kg, Follovi
exprebeh?h ina hbgs bfgaglsnt qmrl]ymfl'sdasncdnltmnmg?gce&nglwred cysteine amino acid
t t t
remdt?g?@q}%pep | 26l gg) t1 ?ngésqwq-th gtéet gréqthér(\él@dﬁ GHBPFG Lli]ljaxu g]éulﬁde bonds

betwe!ﬁsth§etho}7(1 ez;%ar )(/1:}? F” SoRNGChel ﬁv@@?itéﬁ@'r@élﬁﬁeﬁ ﬁf t}& respective

en usi ng C expression systens to pr

POIYPE‘W@QAWI}HBH ﬁh(ZQO#)sBkmeemus&hem Eude-25Qla f?ﬁn T, et al. (2004)

Prote&%%%i]ﬁi% lel:’P s%]agg ’J(‘Jl%i an%pg: u:la{}hg la%gcg \mhen using prokaryotic
expre?@ibﬂj Qis'téh?s ORRihécOme pelypeptide. Dhis 1@ betkiie Gix kwhht Sygtems, proteins are

ditions are essential for the formatjon. of
graduaﬁ;.tms@cmedsm ¢haiperiplasmitic snage o témmica%?lﬁomfé here oxidative

he nasc Ly a y emkh f
Cond’;nB?%Té’tr? @ﬁn owﬁﬂﬁ ogélggr%)g aetﬁ}.%n ‘ge}}drlrt%{hgcu ar | su dtél% formation o
desira¥¥4) ASruR RSB lZIRe dNISIde| byads és ithil@asdent pmkypebtak ¢hatn=; rthey also

pmm%%ret'h;%&éﬁ&&%&%&fméS‘mém“ﬁﬁl%@ém?%é@éﬁ?5 afpfARER oo cysteine
res1d1§e§%iftarr1 e \ gﬁatell g Bz:?c ntg W&Jeﬂpe@l@@ﬂﬁ ﬂies

XperT men mere desc onmpari ng the anount
of yeast - expressed nononeric and dineric (i.e. linked

The dhepe TGO ROVHBIRER PRSSOERY) DAL, Fubed ot iF gy f Biochen
121, ?%1640&8 Me&s%r%@&hb@df Ssep g’ tﬁ§ hU8S of lyeast@splegdsd dnonomeric

Fv W th a single Ctermnal cysteine residue
and dA@&SndST(lree linkéckiin anantmmetecular dmsvﬂ@ldﬁ bohdy seF Vel ynepi¢gdepending on

whethq; tg;slt gvgv%gl}eggq.r{)] rqo SI e ?tor scg/d u¢ %%Pf@ﬁalgrwesﬁ tujléf kel d¥1@s It was
found H{a‘? SM jtkaldifile t‘ﬂ%ﬁnﬁﬁ?eﬁs@iﬁ reSidne Rias @Iﬁore AReBs® &dlst in dimeric

ep t| e remai ns about the same, irrespective, OLY
formI meu]essctrcyr with $woi Geteimainal Apeeing oissidngs was morg diksly & exist in

mon%ra%;cc ?121)( C}glsé.isrgua%&)drcgéﬂ%lat%{ 1189(’(%&11%9&%%3’3&1 Ceiels atof expressed

orm an i nt ranol ecu
poly;%?ﬁ&é fﬂérﬁiﬁnﬁ%lﬁ)t 119X Berkd, tﬁe@@bt}/vep@ﬁﬂle kdofietinn distrittution t &ddmonally, it

peci ally when expressin ol ypepti des i
i remmeccwﬁ SLea e, B BB ee A SISl endeny t
t h th
LT L e T P

I ed by
the above nmenti oned publication of Luo et al.

, then,
rovi des the
Espeglally when expressing polypeptides intended for therapeutic use, it is often important for

reasons of product homogeneity to produce the monomeric rather than the dimeric isoform.
The prior art, embodied by the above mentioned publication of Luo et al., then, provides the
researcher interested in expressing a monomeric polypeptide derivatizable at cysteine with

certain tools to achieve this end. However, the prior art does not provide for a tool suitable to

3
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researcher interested in expressing a nononeric
pol ypepti de derivatizable at cysteine with certain

WO owhb®08006 achi eve this end. However, the priorPEIr/EPTIOEB07748
not provide for a tool suitable toexpress the

exp re(smféc(?ﬁlrﬂoﬁa)enb PRbQM ihAcapedi ahbetasmimith aaceptatile hinding activity.
acceptabl e binding activity. Thus, it was _an object of .

Thust ﬁezv@ﬁ' a1s ehiect ok st nresent §vegaN ‘gppdeavema 1Gogsruct allowing hlgh

ieta s BUSRE Rl B RESRLARS g peoPBR, B i
wher¥e€hepslybéiRideod preephindsatly sbtpined asrk nmnbmgriopohipapiiicas a

nononer i ¢ pol ypeptide. The inventors have solved this
obj ect by providing a nucleic acid encoding a

The %nQ/eﬁl%r% B¢ 95’]{3’8 & @ﬂ%?@ﬁg%@dﬁ? %oﬁﬁjdléig dd te'ﬂ@odmg a so- called

€sent ‘Irnven he cl ai ns.
comﬁwﬁé glotypapiidt acdordmg rtopth giredeyt exeneers eah, d@ﬁtr@m @eﬁ’lef olpims. The

a cqnpgsite pol e ti i osite.
gt PO b S8BT BPBER i composi
' ihigld&®nain ("EED"
R4St g oy 0
said rmemmmsmg fioyts hncbesemgldl oysitine ashipe ezcid oreﬁlldees Cysl and Cys2,

respep’ﬁ %r m nu g{l}g ﬁlgi?ﬂé% el ﬁ’dﬁ'ﬁyﬁg %ﬁg&’sts 8gg}%é"¥’éc§ﬁ1%|uﬁnt polypeptide
moleB@k W&Qewhéﬁﬁ%ys 1SR sD Rkeepara@idny d pedgpeptide linker, said linker

cystei ne’ and proline; defining a length sufficient to
ea| baimg fbysbf@rstbu@a;ﬁlmohmwgage in an intranol ecul ar

di sul fi de -bond h one another; havi n

o | SR 2 JOE SBATARET oD riall G ecckn Gge 13 g igjamolecular

se ture in aqueous sol ution,

@%Qggéé?ﬂ?g§§SB%h%ﬁg§t%ﬁgl and Cys2 is derlvatlzed

oWi hdving delekibdt palypémidenontarmatidy essautipliyolres phepcapdarp pelypeptide

but two cysteine reS| dues Cysl and Cys2 into the EED

anﬂnﬁyn?ﬂhﬁﬁﬁoF%%’?éﬁbth and specifying the nature of
wheﬂeiﬁeat @é’isv&%octf ©R1'2h8 k952 BERHORRRIMWiEPOEE tibaiehabiseen

ronote formati on of an i ntranol ecul ar di sul fide
bond bet ween Q/sl and Cys2, such a disulfi de bond

f d. 2
By ippranveiing 20" PR GFEFop SRePaeriar il FPsY iREPRC BED and by
tumr%sth‘éeﬁagﬂhbﬁﬁl 3PQYBing! theanfH@BSE, theagdly®dptidy Sllinkan d;e@m@e disposed

beconme the respective ot her's protective
therebntweml rtarmspwetel frmatien Pf A dntraseq) Ry ‘iié‘élﬁ%i: g’Pﬁéd’etween Cysl and

Cys eﬁul a% d%ﬁi%den%glé@yﬁ%? %/éﬁ%erff%) ler gag SC% gﬁ%r%gytg participate in

unwﬁﬁéiﬂnﬁ@r toh entgieholéatlinzdisg fide beitigesods @ssﬁbecbabm@siht @ sense, each of
pepti des which have been en |neere tramolecul
Cyslnam)f & y52 degcameethe| respestivg ﬁ#&?ﬁ NECHKFs féféﬁuﬁe V# E@% & dutramolecular

disulgiﬁgg,l leds g%?otfﬁx\éﬁ bgﬁye%Pq}@ at e 9%?@?5? Bal dehe¥n REME derivatizing

poi nt's posSt - expr essi on
moie?”l 6f cisi0lCahivarsgly deysl ady readekm asthe Aerivatzingimeiety /ECyiZhe
anger of

Composite polypeptides which have been engineered, at the nucleic acid level, to contain two

cysteine residues as described above have the advantage that they bear chemical anchor points

for later (i.e. post-expression and -isolation) derivatizations. At the same time, the danger of
formation of unwanted intermolecular disulfide linkages is drastically reduced, as such danger
would in this case arise mainly from other cysteine residues present in the desired polypeptide

for the (desirable) disulfide stabilization of polypeptide structure. Such disulfide bonds
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formati on of unwanted internol ecular disulfide
i nkages is drastically reduced, as such danger woul d

WO ooblod®case ari se mainly from ot her cystei nePCEEPTNEB07748
present in the desired pol ypeptide for the (desirable)

norm8ily Wi fearss:aitlvezatir QG dRAhY BEPbI AfloSifidithmsl/ionA4ahe nascent
di'sul fi de bondsnormally formin an oxidative

polyprentiile graduaily gnomisnds awnhy ary fro¢ Feiliegyltgrawns phe cpwiciag negded for the

st SRR AP, B Rl 5 B e8], auicity
and i$ tARIVIbkal ifm afrtheplnypaéd factiddsuThel freofpoittiin of 4 linitts optimized

_ its disulfide partner telativeléﬁiuickly and_ i s thus X
in lengtly cdhemical ansl Fisrie perperimidn W ¥t 3nGYs2igeform a mutual disulfide

i ncorpor.ati [ b1 J N t . :
sond SER6 G40 8 Lgb P RRYWEE i loR9he et i, iy
distaftcyk®Rine fesitut dalthdpslypdptide wideld iensadeé ot ktabiligyisdn afigolypeptide

Cys2 will react only with aqne. another and not with a .
struciaiie i WRick TSt #t Ve iserd it s duigndal SHOIEBRT supeinggesidue. In

i ' f Ik i f ' either
short, W Hhce? ot et st SpEESE SN cBPas bR i Bother than
Cyslioni(382 édtocmyntier ppstdineesidee nethe@siypaptidd. n short, the

i nker ensures that Cysl and Cys2 will always be

closer to one another than either Cysl or Cys2 is to
Oncea@:é)r&ts@@r ﬁygBﬁ’ceﬁe sh@s b diendddite HRIRRPHBE RikhbRtindIaCEisulfide bond

expressed and 1sol ated, such a conposite pol ypeptide
betwaenhCxlt andgCs2dhnaubé extestrbtedredecing epndixiens swdcieyiste apgy (only) the

o A e R STl B 9
with &8V 90htih hbicties §BEH (M@ thé adspedtivelotiiar Wysaind 0952 fug de performed.

with derivatization noieties other than the respective
ot her Cysl or Cys2 nmay be perforned. In addition to

adyvant a of. abt ai Bi.ng- er;| i zed t iy
i aqqifipf 00 e B Plady of e 5 o5 Plr68 pApARAGR! (Which can e
rederWiatibé folldvangl i iselaticn) taigiesit dRs Qlisddeshiade vdssciibedhaboerl, db has also
surprisingly been found, that pol ypeptides which have.
surprisenghy begn g%@ﬁlébattwbd’@%fﬁss‘@ﬂﬁlﬁ hefpbesn engineedyigsqraprise an EED

. BSOSO B A 08 B0 S v o

overaticaxpespiondiony tivircdosiespoadingsuateic avipaascbnipered to polypeptides which
ol ypepti des_whi ch do not conprise.an EED. ile.the..

do nog Gﬁ%lgglgq an @gpy B@Erel tg% cc.gg]ecwta {Igpﬁbrppgt@qq%ccpwq tb}ﬁ u‘m%}tlon may be

expec,ggdr %f@ﬁﬁglg 1%/3'9 tu&%%ﬁ’tle& dirfler tBSS 2 WolRbEEL HithBht thBFE it is entirely

ept out the EED, it i's entirely unexpected )
unexpeseibasad tonetht ¢eechinggnithe phier prti (erg..athe publigationt ¢feluo et al., cited

oA S ir Bt b S A e Bl 610 activiy v
be inSea&RIBLIEoRLAfiLA B f A END atcHdigttoliBe biise@aaeshtion. The composite
I ncorporation of the EED according to the present '

polyrieptiénof dw invEnEowdhero si e proKlyprspnicerabhiglis yigld emeorgpared fo the
e R BA e RO, s ek uClbft daostc povpepice

relatiV & Ginferichnipdkit®pslhpdpaiae ieincfeasaipigive €o fitd safie pérdim production
relative to dinmerjc conposite polypeptide is |ncre%§ed
of the desiradveolynsptife lacking n - Imthiy Wavcnpegeric polypeptide 1s not only

favored over dimeric polypeptide, but the overall higher amount of polypeptide results in

much more (over 5-fold more) monomeric polypeptide which can then be (re-)derivatized as

needed.
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of the desired polypeptide |acking an EED. In this

way, nononeric pol ypeptide is not only favored over
wal2ove0osppol ypepti de, but the overall higher aP@L/EP200$/007748

pol ypeptide results in nmuch nore (over 5-fold nore)

WithSRMUIRE beuRkP by RERIY dghe WAk &llog e liehe thdd@he surprising increase in total
(re-)derivatized as needed. Wt hout being bound b

eXprasisadopq/lypetm@euqbe@mcbrsSdttfeaﬁ leoss intpart tohibe SueRANBEY ﬁé Cysl and Cys2

cr t ot r
witnip 36 EEBFg Brh 3 My PR BRKRTY §6 sRARPGYRL s vetieved o
be soQt fi@hé/lbﬁlll‘ kdcdRRleERRat pheisruaingitiaisdbsetprebiogxprassioh o(ﬁmeo identical
another. To explain why this is believed to_be so, i

polyrieptifiesi phigh de nobeemaEse whHER Aspdsiincd abong Forethe burposes of the
subsequent e e f

RS HRLE RN S ARG 6L BRLYE oS pe2,

each BHHPASR Shdbanidéesired pIopergiddias ouetisis tarpormdm@eemdmitth@raﬂo with only

I d [, b
one &@ﬁé&f@ﬁig {mgleg gﬁf&&e%%&ﬁgﬁ%ﬁgg& g d]S 3@@6?& aggve) The

r t n e e i
sy 51,0 % AT ETCHATA o OIROCIAL G e
chrorﬁlﬂicf dicu? @r@dﬁ@ﬂ W}nch’ﬁﬂﬁltxde]smﬂympt)deﬁ a’.te axpiessedienot e, then,
not different polypeptide identities, but rather the
chronol ogi cal order in which identical polypeptides
Consg!f fi g Wet%%eldﬂ g%%?r‘egs%ﬁ'ﬂégaré‘ oot @PP BRIl gradi%By 8 $REsported into
0 PP gradual I'y be transported
an omdﬁtn'eazﬂllm]m dtanronmeutainl the direasioni¥ efmfermedning thet the amino terminus -

that p]E] &}?Ct ot H?@E%ef(’:%d%gﬁ%gg}e' gngt ﬁtr%e? mon 2 te?éegnllfr?t?tssald CPmda’ave
envubﬁ&ngﬁ'fe Eﬁ?ergﬁlé On S8t Fa9Xxs epdtéive r&[ﬁﬁer\@ﬂﬂlﬂﬁ I’the désired gohygeptide which
hi's way, a Cysteine tesidue within the desired

will mﬂlg&p@pnm detruptieshstatilizing disulfisiehand need gnly wait for its partner cysteine
res1d1|1% Fﬁl‘? 1{ grrmg ?31%1& qlcla e%lI I e%x%zﬁjdg ih%ec k?cr m:ﬂ &hd of meyde‘éﬁé& polypeptide -

erne resi [atter

to erh&?é‘tlﬁ% iir] Qxfﬂ@t\i\w élﬁmtohﬁw@t far Baldladlsuiﬁdie bdbnd lte fdﬂm i process
tide - to ene

contmuﬁs a§§tﬁ@| dgsizad| qum,fPBé% gmitgltug]é; Eﬁlegﬂ)f?:‘ig s ‘éﬁéggl‘fﬁée%ndg necessary
for stggr%éragé‘{gg’l&l%?uq%% tﬁﬁgh %%rgg EX%%M@H&Q %Eérf‘fdﬁlln%&' Once the desired

necessary f
poly;febﬁd@ tothpbnesit abPP1 st ctomplWelyfnmnergdftb(adéspmmdly folded) the C-terminal

e e A A e 28 e o
cyste r%nﬁ @ﬁ ltPﬁs s gfjeg Bsteihd el gl%%trfbrféﬁn ROJikh18e (%n&’ Rlo this single

y one cysteine resi due emerges. However here,
cystetmeeﬁdee(ramanmmgaaed r@tcedhs figished RPI has\bdentrelenged, then, the desired

polyﬁehqﬂ elzgpc Sﬁtegtggl tf;gifgdf A I%Sﬁ Blgglrhggd I?idthes’@-termmal

il
ek o i s

di sul fide-stabilized, and the C-term nal portion of

nmol ecul st eine [ B . .
Consg.(gggglquv gm?ﬁﬁ’?,zqesgfnsgp d pexp&gﬁ%d %?c' It%g gar%éwg{l‘\ﬁ Em which the .
comﬂ?&gdl PPI tr@sﬂk% S%N-BFmath] bAd 6f PPEwsIR fEst @ii¢tgeoMhe fitst icysteine residue
within the desn‘ed polypeptide portion of PP2 emerges but cannot yet form the intended

—_)

structure-stabilizing disulfide bond since its cysteine reaction partner within the desired
polypeptide portion of PP2 has not yet emerged. However, the single, unpaired cysteine
residue within the desired polypeptide portion of PP2 may react with the single, unpaired
cysteine residue in the C-terminal portion of the already completed PP1. In this way, an
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conpl eted PPl resides, the NNterm nal end of PP2 w |
first emerge. The first cysteine residue within the
waele®cnaes®pol ypepti de portion of PP2 energes buPCT/EPI005/007748
yet formthe intended structure-stabilizing disulfide
unwateD AiSiIAEE boh8 6 YohRéd Betweas ttho firpadysréie Wsiduenwithid the desired

desired pol ypeptide portion of PP2 has not ye
polyp@m}eg[m’ﬂolﬂ-mﬁéi’l& and e gmmgp@ cyqjﬁpgg@s&}lec%@ag, q[%-éermmal portion of

et GEFA IS B B ALY o, R85yl o o2
would fbla&thﬁltﬁ}th@ hﬁpzﬁﬁéd @@feﬁneoméldﬁe trhthe dll-t@nmi}al portpired £HP2, or another

In this way, anunwanted disulfid s for
cysteibo o MBI (he Heayh BrRETES atHOnPL RED EHboHag, B aray of
£ r h e

resulq%gs%( g&l@ide dbe%rﬁlg \%E{l? xﬁg{ hf{l? prgérﬁt‘i’tl %n%é?ﬂl%?dﬂeﬁ?né‘s;éi%ﬁleﬂ polypeptide
compR& &easidpor dubetastaibndbvoidsdfehealeiofogiiatiantivity of Hee dheirid polypeptide.

pol ypeptide portion of PP2 would react with the

unpaired cysteine residue in the Cterm nal portion of

1§5iePBAd RIKkENG0 Bt éoBnizbE Qﬁfdhr&d degraded b

Such Bfﬁ"y%rgg? dg§sglgfrbtl‘:‘q%&)t feBE’Pzﬁ Ei }tﬂﬁgr vva;? ,E'mt heaar ray o ceradet ™
intracelbday protegnasies; thiid thdudiog the amdunt oEiojel [pokwpeptideeahipmed. rln the event

st s DGR 255 S RRRTEb S ECSATREERGHE P e
I
e LG BRI S S s gt s o

wouldlegreachodd kﬁ;om ptopadE |asaqméviedmobtp@pw&>slé§he @fmyge letiandardpolypeptide

cra SRR B 4 by BOLYBSUL R A5 L Beg e e

will téfd foViBt¥r HREMGIeR off Prdpféﬂsi aﬁmﬂﬁbwd poII)tpedeé fikallyobtained in standard
exi st as an insol uble aggregate with other malforned

polyppptidepeqleiiereprosedurps-s type, and woul d be renpved from
properly assenbl ed pol ypeptide in the course of
standard pol ypeptide isolation procedure s. In any

In cotﬁtﬁ@sﬁ!t a d&hpﬁ@ﬁ@ltploﬂiﬁ)epgd@ Iaccltcedlng'pib che nhyerﬂsaeqmmlmses mot only two
i 'S manner w t t

LR ATIOE NN A S (T

lmker% L/Yrg,f&teh%gtmﬁ%datg'p &n@t’é%?s%%e%nd !fé'hr&ﬁeﬁ baSteenysl and Cys2. In

peptide according to the invention
light sf)tmr atoes contidemtiyng wgaimg BP hend BEB,duElsSU@Qy@ng a9w that PP1 and

2 b Ao 5 RSB RSH pprie  ED)
it is o%/a? gﬂétehe‘?t?'léf‘ b?kfj RoP 0k fOEARII TR REpaVERD BRI walld (ilemam unpaired,

of thé above considerations regardin
since IPBIsl aand @m wethm &mwpwwng’iﬁibwlﬂ Have frmeda dppl_ﬁdér@nd with one

anotheli %?«{p:q: lg%ﬁbelgé fypg}é C(%ﬁ aWEIE%%l&ea BMn% ﬂq\éggﬁ%ﬁ? '?]%at the products

are n&%e‘g%ed%ﬁ@@éllu@&ﬁ%oﬂeﬁm@s%@ﬁd@f dbht E@ﬁp@ggrbgzeef.%a result, the
remai'n unpaire since Cysl and Cys2 wthi

amounesftiosie EEDPWNG crrarsser sreisolatecis GEAAHY JRETERRE: wi t h
one anot her. Inproperly assenbl ed pol ypeptides are
avoi ded, having the effect that the products are not

In suﬁlﬁgaﬁ'ildﬂ?x@n bihei eXpr@sidnl ofl the cpmpbsitensuigseptitel/aocordmgniot the invention

forn1ag regates. As a result, the
results in an 1ncgeasg in the monomer:dimer ratio of polypept1de At the same time, the levels

of overall polypeptide obtained - regardless of the isoform of the polypeptide - are also
increased relative to a polypeptide lacking the EED as defined above. The net result is that a
very small amount of dimeric and/or multimeric polypeptide and a vastly larger amount of

monomeric polypeptide is obtained with a composite polypeptide comprising the EED as
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anmount of conposite pol ypepti de expressed and i sol at ed
is greatly increased. In sunmary, then, the expression
Wo@Roobloa80e®nposi t e pol ypepti de accordi ng to thePCT/EP2005/007748
invention results in an increase in the nononerdi ner
describad iaBo@f tHaaliY RBfErV&tefor AbmbhRtisa desitel p@lypebadéseimewhichfan EED as
overal | pol ypeptide obtained - regardl ess of the
dﬂﬁnm@ﬁpﬁﬁwigfbﬂée pol ypeptide - are al so increased
relative to a pol ypeptide | acking the EED as defi ned
above. The net result is that a very small anount of
Withidi fiermeardng/ o thﬁuj)ﬁehdnlﬂeﬁ‘i/@tlpml {eatiines"aadl Cvtaghinys” are to be
| ar ger ampunt of mononelic p

pepiide is, ob
undergiopfy 2ECEBHRBHIPL %St@fi%ﬁygﬁ?m&éme%dﬁr f’@f’?ﬁ:}mls e Roterminus of
Si e [ Y§ingd OfRRb AU, while the C-
pdyp%étgfe r fe“sdﬂ%o%d;ggg}%dggﬁprp e %ﬁl y E )%ggﬁdeﬂ ned a o‘\;/ve ° e

termiings dfacholpgeptidé ihibe entief rteaqmlypgpndie ¢Hagn pnddmg it a carboxyl group. The

o AT S A D B0 D LBk, B o
Cysl Qﬁ@ egg}%ﬁﬁ% to b€ aﬁbtﬁ&f WHAH %égolﬁoeﬁﬁhé/ BeRh. BhetHis thd@entation of

e po ypept| e chain ending in an am no group
the EEDlmenﬁecylleandi Gy 20¢ camppisied frepded eieblishedie end of the
pol ypeptide chain ending in a carboxyl group. The fact
t hat C,ysl is located closer to the N-term nus than

Wltmi%fﬁém% ?'o‘f%lh@%mbb@m%t sMthalventi®t, aQosypeptide Gyt with a "flexible
relative to one another within the pol ypeptide chain,

polypBytideheanforrhasiont’ iiemtpelyrentiés linkes BEDE 3 SRl CRVElyR) bopdywithin the

polyp%técﬁi %ﬁmbfuﬁa{elg §$%%% o%lrgtt%ug]?atl ?%Hkﬁﬁ 3‘25 Wéf ﬁ{eg)otlﬁfeptlde linker as
a whele! ¥ieBt ifRstricde . Mektiicted' (‘fﬂlﬁ)blyhtsdeﬂgﬂhypema denformations it may

s s e At e P e b A DR R gnchored
one elﬁg l%%/ glgg{n%%ma.& ﬁi}hp Hlaﬁxréer(aﬁlgﬁmrﬁ gﬁ{éda‘iﬁ ddiRiing a sphere around this

er as a ely unrestrlcted
point iwith a FaRlhis dogtegpbraigytoltite lengthl cefrilyt fullyiextenided polypeptlde linker, if the

conforrmtlon3|t assyne w.thin_three-di ns al
polypsplifice ks dhasha ‘ﬁ%émﬁl PR}YBCRYGF yﬁ@ﬁ;‘?’mf@ : i i end. of is
polyp@ﬁt‘f&oﬁ +3l.e. Q€ ancﬂlt arfeBorcARAN RN HROIUK td fduch any point in three-

nen3|ona 'space and defining a sphere around
dimerisiorsl ppacﬂtlowtazmom or am&nmsaubsplssqowﬁhl iepgpl tegse. iy megelrgives rise to

the c%f@il%xg(:ﬁaf lal ext e'rgcgep ﬁxﬂgeg v@h} gx{f I1I glke&@aﬁp 18‘1,i Iggnformatlon" must
also ?éj ni Eﬁfﬁiﬂygﬂee of rb%c&ﬁdﬁf}abol?ﬁébtﬁ% doficSirdQlfypepimple of stretches of

free, 'non-anchored end) nust be abl
alphaﬂmhkommhetaﬁyeq@oﬁm pradispastisni efethsi Rﬂimepﬁéad@k%é%ﬂf%é a motif of

potypgptsetbder siinS BEh et S Ohe FRAR of PhRidTfEom enjoyed

by thb 'lﬁ‘ﬂ%@ﬂ’s ﬂ’eé Bnd fﬂh@ﬁéb? |c@nsﬁ1@1hﬁ FHid eed mfmgairﬂttbdhe pointd it is able to
al so be "essenti al free o secondary._ pol %qegltl de

reachswithintthe sphers dﬁﬁ@da%’ml"@ Biis Sexibilitn eentpbuigs fh Hlerahiiity ofthe linker
heet
L g R
1mka$a_ruct ure will necessarily limt the degree of spatial
reedom enj oyed

Undesired secondary structure may be ordered (as in the case of the alpha-helix and beta sheet
described above) or may be disordered, as would be expected if, say, a proline residue were to
exist in the linker sequence (the constrained ring in proline is known to cause kinks in the

polypeptide backbone). Without being bound by theory, the inventors believe that this
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by the linker's free end, thereby constraining this
end with regard to the points it is able to reach
waowdokionsophie sphere defined above. This fl exi bi PCT/EP2005/007748
contributes to the ability of the linker to double
intrinf@Flex it loFqhd 1inkdreye@h¥endCIAVAMIICHSs AmdjoRsRrhmahioinmensuring
an |1 ntranol ecul ar disul fide |inkage. Undesired .
the foymetioniafya disnlfseurandnbsiwben dregertwq qatsmentesifacs: 8¢ thet efficient

. | - hel i x.and, b h ' .
AR 0P, 0 BB SP01h BEy Mo
expre§@sil BHRIVAr @Bed ReaSorisSds deb olihgbdvieNkKieor thisquasondt {stingportant to avoid

' constrained ring in proline is kno to cause kinﬁs i n .
including amérioygseqst sugh 2p aENBSHE the syauRpin Olbe Hgkgotinge Biph meorporation

.t.heor t he i nye . j i SRt LLag : :
s B Y PRGN SR8 RUREDD il LRl 0 o i e
one af®h@rs ﬁeﬁﬁgrﬁhﬂathtat the desigadrdisudfiddrborfdoforms.i Aminofackd residues that are

di sul fi de bond between these two. cystei.ne r§sidu?ﬁ 24 to. Gl
allowgghip thisdinkey aGcerding todks BFISPRIPBIIPRICGRRESS QW P 1o fizaigd to- G1Y»
— e nange overal |l pol ypeptide
Ala, %%b#ggg{ggﬁébgg%%@’d ( éegﬁ’r@fgéons as set out above).
For this reason it is inportant to avoid including

..amno acjds ch as proline i he seauence, of , the
Wi Sh e et o AP, REERER, R Begnarstood a
descr@igg@ﬁ]ﬁatﬁfn i NGhikh BKEbr BEHESSAE ¥infifo akill Qusies|Cy@Ndnd Cys2 have
to mgrate into one another's vicinity such that
enterddnintaesdticndwith s Ui dtizomdmbistys A JREVAGZaHEN MAFY mpyder example
that are allowed in.t.he.linker_.ac ' . s
be a ﬁqrggc&ﬁlfl GORUARIER %Wﬁles grougy, {o%aeﬁ((eaﬁl%g@lﬁﬁr%} {rfégfc%ﬂg, comprising a
maleidide gﬁlu?; IVahis Jaiibuldiesxe®Plary,THon-liMiting dase, thésmsulEhg derivatized
Wthi'n the neaning of the present_invention,. the tiarm
Cys1 "adéfor {ys? #éH have been duiviahizrd Wit GdPBS mRIsaHs Biarfycoyalent S-C bond

situation.in,whi e ' i .
s PSR 06835 95 FUE 0, BB MR} vis o of
unsatfratcdesdryat htoaisi withifthe mbleimideeing vAS ianathéroexample tay"dedyatization
_for exanple be a_conpound conprising a l.ei m.de hat th
moiety qupy alser beramplesuly whish,isicdl cemrY g@ﬁ?’ group, -so that the
T gl L5 wRAHal h this molecule Vi
o, T 5 QL VP ;L2 R4 € ML BSABAE M s ol vie o
covalemdg-St i.EydRul¥iile,| bandvE ibedthinl ¢hd matiingdf Mearivatzedi-that Cysl and/or
nmol ecul e via a covalent S-C bond.,resulting from . .
Cys2nial EafhMIhcanathes st Freidisi Pufheatdin PhERg/arr Belypegpide cham.
Speciﬁéglw% ?orﬁﬁ%ﬁoﬁfofttﬂ@ deiiRatiHh-ahsKcelar Bienlfiat ®REgybétkiedn Cysl and

e ring. As another exanple, a ) e e s
Cys2"ad eesoribbd abovenis torbe engersioag as fadbing withinthe atsaniag Wh'¢giivatized” in

itsel.f conprises a sulfhydryl grou / .
the DS IR G OBelt G35 gflésgvyﬁlgl?ﬁ’gv (;)ree dg@&a&&?@%}g?&?,bagg YVice versa.
Genepﬁfgi, M‘%{l,l &4 M4 §thndpolift ofMOyST,Uderivdtized c¥¢llafinterariBs in which Cysl
. €.

I'sulfide, bond. It is within the peaning of, .
has padeipated iz ectoveleat cloyeiralasagtion With2 sreqics oy Wt fiself (e.g. with

af her cyst.ei.ne .resid I.Nqt . . :
v 3R M EHRA SR bl Ren T ael g prgtpmed o
covalféﬁtzéﬂeﬁfﬂcdl RiaCAsPIvaE W specied sk thae ithalf @ge wiktO@ysén Cysl
an

According to a preferred embodiment of the invention, at least 75% of the amino acid
residues in the. linker are selected from Gly, Ala, Val, Leu, Ile, Ser, Thr, Met, Tyr, Asn, and
Gln .
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Cys2 as descri bed above is to be understood as falling
within the neaning of "derivatized" in the present
WO pwe080061; in this case, Cysl will have been PCT/EP2005/007748
derivatized by Cys2, and vice versa. Cenerally, then,
Most fe?éﬁehh@re%lgpsj&?l‘\ﬁ arRile‘Q’?hese H8ho YAld #Edith&AUmEh&gad, lare well or
cenarios 1h which Cysl has participated in a coval ent
reasomzhbnvelhbolnklact materydrtane hotbpeci es ot her than itself
(e.g. with Cys2). Likew se, "derivatized" also covers
all scenarios in which Cys2 has participated in a
Accor@f?l‘gatbeanﬁrefe'i‘&@ EModiBaRdfARe Wvehtich, SReEIngfoshE belypepiale is a single
(e.g. with Cysl). According to a preferred
chain wbsquph@mtmoamm éhatralk amiem acids are pEesemish asingie Bghtids bonded

polyp«m%éld 0{17%81{ }n%g&ll?rge& ha%i?ﬁe Q{@%@%ﬁﬁ&t%éﬂcﬁ% ?fé desired single

chain - ﬁ&%eﬁfd@f @Edcﬁtét amey Gby, a@@évedAlvarydrwﬁc'libmly, Thiase @opero product
aci ds ‘are either uncharged, are vvel | or r easona%A
confoumadtions B lLiskepench oneRstbISBReTy of BUYHIC ASEBFHYopRidy and tertiary

oS TR B b N o S S

exhibitidgta o%l‘thm&&itfa@y et@mcﬂﬁreaasmcmte fgermolevubarly] n@ldmot be poigidered when
bonded pol ypeptjide chain. P"il enbodi nt has .t he

the exaepsaas iPosHaPOlyPERIdeHS B Singte RO heg! %P?%Peémgﬁal n
pol ypepti de product nmay be achieved very efficiently,
since proper product conformation will depend on

Accorditigahl e srthert embodinient tofiehs dowestion,yths gt dary bargcated at the C-

tertiary p pept i de.structures er
termingg e Sp hE- ERRAL 594 OTTHE GG CRPRTT oy pdpgiigagentals the
1n’cencﬁa%ﬁ~ @d%ﬁt?é&@ s&%etdq{e?elh%otvb aé%e&ﬁl‘ly' tHelbRer¥ed Qfdr@fse in total amount
termol®&cul arly, need not consi dered when th

of exmxmésem@ommwypwdpw@@mmlly locges ERE) mlbh%mﬁpressed last, i.e.
after é\ﬁg%ag H ﬂ\/@ﬁt qcfgeﬁ[ q}aﬁ%n lﬁ&r%&%% gg%?ss%ry within the

desired o1 iPeptiae %11 h@fi‘@ tite foh@rmi-ak @leBdsialy f&xﬂpko&ﬁn ttakilization prior to the
conposite pol ypeptide. Each | ocation ent a|

translitireofifoel EEQ dhisagednsdea svhaydhe HEPER Albotas aé"éipg’@ depirgd disulfide
b d a
ons bR RREh CIELFRGD MRS B BT O,

the sth@t@%Psfemhs edbsirad polyipeptideaiii ralicidy HM beed pabdilipelpby day internal
with the effect that any disul E‘Aﬁge bcﬁa Iﬁeﬁ)@saaw Cvsl
disulfidlet brinds.; Fee danger 6f throfoppapen g& upiesired, disa! P OpigieRR Cyst or
cy FRgREAT P p AR R PSR AR G e vt
desirddpolypeptidé Isahakfrethinintad desired di sul fi de bond

bet ween Cysl and Cys2 within the EED will be the | ast
disulfide bond to form and that the structure of the

P051t1g§1§1g rtﬁéj e : W Jgﬁnﬂhll dnd@MRaEd é}ﬁﬁ@pb@ﬁéptﬁ{% alak tHezeftkct that the

i sul fide bonds. The danger of the
nuclefc@fctrh&noodlrngthel REEswilbbe tireddted beforsothd @uﬁexc\@@&wemémgdhe desired

pos Sl i EE B2 P b RS R LR e oD i

likely to form before any other cysteine residue within the desired polypeptide is translated.

Again here, the danger of an undesired disulfide bond forming between Cysl or Cys2 in the
EED portion of the composite polypeptide and a cysteine residue within the desired
polypeptide is minimal. ‘
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desi red pol ypeptide is therefore mninmal. Positioning

the EED at the N-term nal end of the conposite
w@ologpesobé de has the effect that the nucleic aBCTEP2005/007748

encoding the EED will be translated before the nucleic

Locat®f &F @BaTED Bg tHeQ-tel@fhdles Garvpedtehdof tH'thc&npﬂﬁiﬂqootlmptlde may
a disul fide bond betvveenoé hand Cys2 within the E
ahy

thereﬂose be ﬂ@brynm@ﬂ by eonsisterasioas gierie dey@tizatien mewtigs ko 52 bound to
YR h|

e EREILEISGAE ST, PORHISHL R A LERTE L 4 Rispeice. I

this Vf/zgf f:] ﬁgthb@égsﬁi&e of @jﬁééu@éntegyﬁeﬁclb1ht}t hEacEEE@'erio the expemfmdnltmf has the

nposi t e pol ypeptide and a cys e resjdue wit
luxury pECiRosingdhe E@ﬁ%bfpﬂth@EEPsWWFﬁ “ﬁ’zlaﬂ%éé? #@ﬁe%ﬁctmtv gty desired
Al f

polyp%;(g)tll& pep&k dﬁﬁdr?a c{)}?itk/ tgz:egfqtg%xg; gi&@gb@@%ld% vstlth%uf: QENAS ith Qacrifice the

advartgdes i ddafeated dnsthefpredeaceeof the D) thaté zéwanmgesrd)aemgd@em @xplained
be bound to the EED would be least likely to perturb

abovg-he bi ol ogi cal activity of the desired pol ypeptide. In
this way, a high degree of experinental flexibility is

achi eved; the experinenter has the [uxury of choosing
Accotdmeg tmpnefmdoa&nuddanﬁﬁnfm iohention) the HEIWof the aentesiie polypeptide

s or 5 Bt 8 DRSS oL YRERA Ao el Bl 2 20 m 0

(zero?@tcf d Q[ﬂ dCRhdBR: ﬁéjané H18EE8 af Oth§IosRidnhY beheypfekenstaralil occurring
EED, these advantages having been ex ?]al ned above

anund\cacmis,dwﬂlgretm peefpreblyeatrieest ditto diviva rietter at kash AU OrtA0oh, of the Xaa
he t
resmueéy'g? s rﬁ]o&gggfr,? %f 0 \/eal pﬂv\%]l}é/ ﬁg‘? tnﬁe?fe}"lgls é\%t tl“ﬂf Aﬁ{ "hd Gln. In a

prefefrt® @ngo&@he%@ alliXh5ard Cﬂ?,eScﬁ) A, ot TharBly mlil@wmlgrthé(aamatﬁe n to range
al | oned at each position to be any of the_nat ural

Fom Gl ey AntOnSIBTTETATR b ey 2 et sgHort cnough to
promg e%gﬁgt‘r:o% &e& &S lﬁﬂ{e bé&fﬁétv/@%\ ?fysli?x{& 5}52 %t f&ﬁ@ enough to allow the

es are se

11nke18ﬁf doﬁfﬂé badiebn itSslf to ASRBo. Bmﬁeﬁengthh of &@- i)rheffeebcmjfound to promote
dinment, all Xaa are G

disul 0 BAKAESS O orRr G| BaCY FeRngely egigiin et p e Jenath of 4
amm(g (301%19 ’be%r% esk)lealcﬂ%; p#% SRRy @li§ ¢. 8 the SARbNEiEtéd above in

not-e orrratlono dISUfIde bond
this ﬂaeatgnqﬂﬂ (}l‘y&dndﬁmi Wh%,lor;eeandl ongidwesghavedesh | fownd tpebe especially

TN Y
to thd fa‘?:E fo¢ %}1ﬁ?§ B\@cﬁrbh@ﬁ%dallf RGuEM SAAdEBREL itiddrebyy ﬁflﬁdzlﬁg Qlild bx}bpensﬁy of

ker length of 4 amino acids bei ng especially
the lipkerfte pmmp‘am mtmudssmrcpom:al eRctions Vel avstairing ¢ maxdmpgy degree of

b h, Jd
i R A e S P Uy, e
groug, Antadbguaimlase oMidienHilidiai whichauaychdy it preventing dnker which is

i'nventors believe this to be due to the fact.that

too hysirdnhphlcc fremi eegagineniuupdasitah hygrenbpbic HEFTREIPDS ik i %fgrophobw
reglons of e %%?19@%' to\f efptlde It should be noted that in the event that the EED is located .

at the N-terminal end of the composite polypeptide, it may be advantageous that m is 0 (zero).

The present embodiment of the invention also allows a Pro residue to be peptide-bonded to
Cys2 at the latter's C-end, although the presence of Pro is not a requirement (i.e. the variable
m can also equal zero). The provision of Pro has been found to further increase expression

yields of the composite polypeptide in some circumstances. Without being bound by theory,
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the linker to participate in undesired chem cal
reactions while retaining a maxi mum degree of
wanivshoeped steric flexibility. The am no aci dPGEEP1085/007748
believed to confer, through its hydroxyl group, an
the inPERGN A BPE AR s Bf ditydrBhhd’s ability Whiibirpyottiehqs degradation of
preventing a |inker which is too hydrophobic from
the coerpgaitg pajypaeptida desi the dattey'sl Coisraisakenidat er act i ons wi t h
hydr ophobi ¢ regi ons of the desired pol ypeptide. It
shoul d be noted that in the event that the EED is
In an b§esfagy P_?éfeﬁ&?erﬁbdcﬁﬁlﬁﬁﬂ@th@ﬁﬂ'eﬂﬁoﬁ, he4cadgaikds (Gly)4, (Gly)3Ser,
eptide, it may be advantageous that mis 0O '

pol ypep ,
(Gly)2Seatily, GlySrs! @i e Gl rRo Tiet SPREIA| pBi{eFeherapagiment of the

: | | ows .a Pro {dug t p 500 S
1nvenﬁ% "5 tearnfds @%éjnsg 1?al %ﬁgh@?{?f‘% ’esgﬂ?g’sggm ro?(iﬂg)ZSer(Gly)z,
GlySd@ly b_ﬁ}ﬁ@t((}e}ﬁenﬂ“hé ispezialtdiwamagesadf esing 3y aidsBerefotl alone and
zero). e provisi f P
togethendndhe gn]éggg}fégé %Ig,g)ng,ag@t&rgg é?s%flﬁg %Bﬂ{gegu s(tj Iélter?tign%ﬁtaﬁgxr/e, a linker
leng’c}gcg)t1 %/ %ﬁfﬁto' a@fdﬁ'h'? 1ot Wasdh Laneafe mist &fifenbRImAs RPeMdisulfide
y theory,the inventors believe that this is due to
peptid¥lobp Be&twseOiykT 4nd €ys2i nhi bi t protei nase degradation of
the conposite polypeptide fromthe latter's C-term nal
end. In an especially preferred enmbodi nent of the
In a NG UARamETb AR id4ado !t thé EEE ) thé Brn &Se)j-Cysl-(Xaa)n-Cys2-
f}l@{y;%%er(ﬁﬂy, AySer(Ay)2 or Ay(Ser)3. | gag%ot};wer( ey
(Pro)ms pe €lyal {¥apnalys? 1(Hes oo merreidtj i anKigipeploionh25to 15, and

and_(Xaa)5,is (d 4S A )
R o Bk A oS 0 o s
sequeRPE (' Bls-18gy ot ageN-glle UsH 0gsBot ®NdhdSaT-sidbodh CybDrumtails several

and togethér, in the |inker of the EED have_ hee
advardigesuFeet asbisvinowss inghe iash éBeratovie, ctaal | e Raftge 758, 598-9;

of . 4 ' ids i ng: 1 f ‘ .
skt AR AR b, 1582 AT obRd kol toot i he
isolatRRt ¥ReRpIeYRl Folghepyid vid Anairimobilieed endketicobmin ef wdlkas in the

i nvention, the EED is of the f

subsegpgrs \detectien of seeaplyrspéide. Bt Bﬁrﬁ%ﬁ, more advantageous for the composite

polypeiis af BRSPS RLRIIREEA I BN b o o dosied
formzdﬁlfni dfﬁtlﬁe dbuifle linkage pemetn @ysi and Gysd, EEDihys oa the total amount of
comppaly pRVISPB D Beays R STESGER SR g gegitthod when the
5 P AL e s it o s
whenl the BEDX i dbraBizd N-tdrB)inaldo Hiesdesied pelspensidgrvitnths HigfingeC-terminal of

o S L 0 AL O AP TPTIEUSEEH B e
polyﬂaégfi@é? R R beinBBoRAd ¥ ERbiEhe ButntoRrbuiipse that this special effect may

vantageous for the conposite pol ypeptide of th%, . . e
be explatredras folhwen EHigidinstypivells pears alpogifit'e Eharg, 50 the,@dividual histidine

B R Tyt o ot
leadifdRHAN eRENENRAFHpEdPehaipanttheleegivit af thechistivinx psEluss. &y placing

. This effect is especiall ronopunced n.t .
this histidine motif within the EED at the 131/1teeface between tﬁ\g Sesiregepolypeptlde and the

EED, these two components of the composite polypeptide become extended as far away from
one another as the length of the His-tag allows. This has the effect of reducing the likelihood
of unwanted interactions between the portion of the EED comprising Cys1 and Cys2 on the
one hand, and the desired polypeptide on the other. At the same time, by physically separating
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EED is located C-termnal to the desired pol ypeptide
with the Hs-tag Ntermnal of Cysl; or when the EED
W0 soo6ocsabed N-terminal to the desired pol ypept PABERE0N$007748
the Hi s- tag}C—terninaI of Cys2 - in each case the
the EHI fokP@e dSsitQOIfsEpalle, ithelikdihBbd areCoél iteCHZByvaNtrhhalisulfide
Egbesued pol ypeptlﬁ%p W't hout bein bgund by theor
bond Witk oineveenther & inetdassde Thisals bepduse Spyatiaad Gop? gxist Huffiipeeenario in

e G SR LB P I PR ML Bt s i e

bsenéé”oﬁaﬁyﬂ%ﬁﬁ'sﬂ%?ﬂ@l |g€BLi|j‘_o€ o@ﬁifplefmg erith Cgsber Cys2 for formation of a
el ectrostatically repelled

dlsulﬁldo tondex disvdiide pond/ pﬁe@pr%lbk%h 1 o 1% nﬂg Eer' 'eélrfgggcin{] hgtveen th?

esi due el ng this hlstldine not i f
reSpeC\HiV? ﬁ?lﬂ%%ﬁ%l Sa(fﬁs??"]ﬁ |ﬁt®’r§?'ace bet ween the desired
pol ypepti de Iand the EED, these two corrponents of the
conposite ypepti de becone  ext ended
In an gpneciphytnie rr@é o diReRt 9 1P RYEUPRgl f}; L&t lﬁaﬁﬁﬁfﬁu ?H‘e form
N o hesue A9 tf-CldK gk , WhHOR! Beh, n and
(Hls)élqﬁ Q&t %S&%é? lliéln ?ﬁg g%rtl onl‘yof%hh)g)o conpri si ng nen
n1me6yahh&ﬂdw6y52 on the one hand and the deS|red
pol ypeptide on the other. At the same time, by
physi cal ly separatingthe EED fromthe desired

Accoxﬁﬁ*! ytgeapfal:nggzi ?&ggdlb‘lehﬁbf 0esskhdhhah, thy abrivige£341 whd/br Cys2 is the

d with one another is increased.
reactidhpmdust dfethauSes1 @pdlor &iyd2 @sgmeésxwgh aj derivpiizatiop angiglyFomprising,

in nmpre oL | ess | at f
e.g., & |aleynide SLoun, ﬁ%@@&&%’?&ﬂ | ;o ? pglg@yl.dlﬁ{fﬂayg@ﬁgsﬁdl(}fl?se chemical
group@'?é(acPtcB%leﬁtW fvxh‘bhdﬁlﬂﬂxfyﬂf}@ UPBe 6@WRGIge N hist émﬁb«ﬁinemr of the present
Cys2 for formation o di sul fi de bond, dlsu%g
inventionis that thﬁ s orityes yderiwatizetion meietise whidh weuldrbes igfgrest for use in
gn t he r. cti I l.
denva?y ? ﬁogﬁo%lgepgcgy%eipl\ﬁge %%e%@?i?gel n g ﬁue:t%po%'lﬂeﬁ 3Ah one of the
abovel %B@;gk‘ iAQNsuch, the @omiposite pdlgpeptile bSth&meémlohmambe derivatized with a
i ) 6- Cys| - (Xaa)n sZ(Pr m or
wide gs«:sety (oiazamuoy@zﬂmﬂ 3y Bariqus ?rﬁpmra@ﬂ@r@%\wﬁn%ﬁwes Of the
re C
grOupg r%%‘lgll aBO\? ’tah I}/eﬁx\t}ledﬁt ?81?1{9 Eﬁﬁsgfegl %ﬁg}z}g% Thesmalelmlde group
reactsSReM 19T cdayysigtelys whithesulfgdtyil amdpr mildcteacﬁon h@ncmy@s whighgwould not
resi due/ s V\Athaderg_flllzatl |et

n
mcelygfaglage éh%ép%vr% m;yxg%és in ieceambasty PPORFRLAS: b 0% 2 robust
covaléﬁf [heMlcaflh }%usﬂ}})hﬁl' htohpsﬁcﬁfsféh%ﬂadne%fqh@ﬁwo unsaturated

react cova n W t I'fhydryl. "The advantage of
carbohhtoSnsgﬁhnﬂnﬂgnft}mﬁmlbiﬁnw goept i nvention is that the
mejority of derealization noieties which would be of
interest for use in derivatizing the conposite

In an @%&ﬁﬁﬁ?r%a@ﬁ Qribbain P b?tﬂeﬂn@enﬁ@ﬁ NhE @8 {itvaton aedety comprising
e above grou

such the C 05|t
a mylelmipeppictip dé thesenniom | EEGdaaiem@d@ieﬁ FA-NAR i £ hmgleimide-

ﬁmctlpﬂg}zgée@gqrgycgﬁcgq \é?arrllaq%gér{%%ﬁrg H%-E”LP%gxgreﬁs’l?zreg?éﬁWe detecuon marker, a .

malelfﬁﬁg FR086h ALY fadidachivt ehsdr dem@leduidictfanahmelizeal ﬂrytem crosshnker a
preferred. The mal ei m de grou
maleimide-functionalized chemotherapeutic agent or a maleimide-functionalized toxin, for

example a maleimide-functionalized immunotoxin. Suitable examples of PEG-MAL are
methoxy PEG-MAL 5 kD; methoxy PEG-MAL 20 kD; methoxy (PEG)2-MAL 40 kD;
methoxy PEG(MAL)2 5 kD; methoxy PEG(MAL)2 20 kD; methoxy PEG(MAL)2 40 kD; or

any combination thereof. Any of these reagents may be used as derivatization moieties to
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reacts nearly conpletely with sulfhydryl under mld

reaction conditions which would not Iikely damage the
wale@siessopol ypeptide in the conposite polypept PABEPZNE007748

results in a robust coval ent chemi cal bond between the

conferSthe Aok rPL BBz £ B8 PEGYRtIBAJinEREingf intRAsih@ahe serum half time and
unsaturated carbon atons in the ring of the maleim

reducigg othp. irtmusegesspicicdl thy ¢emarosite awplmepbds Rinth eof-n‘teﬁgon Suitable

examgllr%vg :Tlg gtgé]ﬁl%@ﬁqﬁé ! \éﬁ%lézéﬁt #1 ore&gfé% ¥na§ﬂ?&p aif 'b'?cgcnf"malelmlde and

d1gox§geﬁ§§m%mﬁde A SiaBlervxa@plensita mllaiﬂnzledmﬁdtmahmdenadmactwe tracer
mar ker, mal ei m de-functionaljzed assay detectio

is DTRArRelejmidend witabld @xmal?tqf&n@@l@%@@ﬁ%@%&b@?ﬂeﬂpﬁﬁ%ﬁ is an N;
a mal.eim I ;
R e A i R

hydroRpuetifisidyf woatonowithiz &de tamiho grdupr ofxaotbee chemical species to be
mal ei m de-functional i zed j nmunot Sui t

coupleskcangl sough PECUAD: sttty P AR by dPfl oy o the

compgggp% ég%é(@gh ?(fgl%/ @Ego%slh%ﬂm%%eglgs n{rggtéﬂlgégtageously be used

to effEECHvLghitd N—kﬁiromysuemmnudyi‘mqnmn,mﬂg téhelyeosylation apfilylation or a
these reagents

may be used.as .deri.vatization noieties
pectinylsignfod th et??@%ﬁkﬁ%\%“%ﬁ? g“sﬂ%‘f 0By | ati on, incl uding
i ncreasi ng the serum hal f ti me and reducing the
I mrunogeni city, of the conposite polypeptide of the
Accordingetotd fimtheSembadinentafithglieeeniipn, a(? s1"and/or Cys2 is derivatized with a

denvaéllzgtququ,%qué ggxi%talés%gg Ialsﬁ%g&{?uorﬁ; cl;lrlergﬁr%cgnﬁ% E&{e eqﬁ @ald éigfxvatlzatlon
moiet§ 18 s@ cgﬁ%@d 'T@'C%}smbgrea filstElde Goal Ties sée@dhﬁaﬁtwhaeh Cysl forms a
rac | ei mde. A suitable exa

disulfirelteindivgh Cuszcnsudmasasrad abpver Hfartheriegpmple ofip %ﬂvaﬁzatwn of Cysl or

Cys2 %&L% )c% 3 u%legﬁ{)%n Ing e‘% ng{n?h%hg grsglg(f;}g&xjgl u? ﬁ;l? tdiegnn/atlzatwn
m01et2"1§ g ggl}{péﬁt@de%’ﬂ tef Otpr thhn &ﬁﬁohﬁosﬁ&p«iﬂlypepnckpﬁdhe sveotion, and

th
the d¢rg@§zatmm1so¢ccqg1§l1s}{§%gbgh b ggqnf? lpﬁ Q%Sﬁﬁg& E)Igg I%e:)clglveen 3h one side,

Cysl ﬁ%@/}ég@@g ?ﬁtggou&:ﬂgs% 3)\63}3}339 d oOf-éP? g[é{eﬁt?rﬂq ?Ib%u 'é)ﬁ@i?? g%f §de, with a

Cys kibiiellox}e Ltﬁl@drnpd‘fypbptld@@rtprmnm A g'urt]aergpgssxbslwa«pﬁ grfleriyatization
silylation or a pe%té?S@atlon of e Co
i

moictpofEAE S BLTORG | HOUR T o e RELGGP UL o T @ S-tio2-
mtrob%ﬁ}’oqg ghrgqu tﬁ,ﬂﬁ? g@‘y\ﬁptl on, Cysl and/or Cys2 is

eriva vatization noiety conprising a
sul fhydryl group, in particular wherein said

Acco%?ég!;o? a: I@ét%ﬁ%%gtbo o tgcbtletﬁ%%(l%l% Y O&E’ﬁlhe(gy ga.n@@sZ l?a}lle aerivatized with
denvéjdzﬁﬂbrﬁ ?tl?c%n AThd {AdCYS Zwd Heliafpdtoe dncﬂbt@éseperﬁmfthi\feecomposﬂe
derivati zation of Cysl or Cys2 with

polypdpmda/ ambleatleo nsm eteywetmpom sm@tab§u|eﬁweﬁlm @Vé%g?%ls when

when the der. |za
denvg}zeﬁgag [udauehatl R j&ﬁep it eélné%ﬁgcggl tdesg 51% gllél}égiﬁgtrb%%nf’ [This is because
double MGt RAon 88 composite polypeptide would lead to an imaging 51gna1 twice as

intense as would result using a composite polypeptide derivatized with only one derivatization

moiety per molecule. Double-derivatization per composite polypeptide is also envisioned as
being advantageous under certain circumstances in which the composite polypeptide is
intended for use as a therapeutic agent. For instance, if it is desired to PEGylate the composite

polypeptide prior to therapeutic administration and a total molecular weight due to PEG of 40
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the derivatization is acconplished by fornation of a
di sul fi de bond between, on one side, Cysl and/or Cys2
w@toobloasogonposi t e pol ypepti de of the inventi onPEIEP20051007748
the other side, with a Cys residue of the other
. [
KD i D B By o &
Cysl andl eysz/mmztarmrespeclmeenylecldnpof 20 kB %E@-MAL K@ to deﬂva’ﬂze only at

ot PSS e AR AL St o
Cysl %ﬁ@ %y@i a8 b¥VRARAed by FeadBiig MRl dohgids poBbeptidesof the invention

leads to two derivatization noieties per
with d moknexaess oﬁtqwghzaéwpmcy%ptl de nol ecul e. Such ‘
derivati zation m ght be especially advantageous when
derivatizing a conposite polypeptide intended for use
Accoﬂﬁl Mo | ATeilitAg eRBEE& R ent, THikIfer Syile(oau89sz is derivatized w1th a first
| e-derivatization per conposite pol ype tide woul
denvatlaauon ameistyl, nmbile Fhe i igFRECiv Gy Qﬂéera§ |‘EYS@n§E aSY¥o u¥edpe°t“’ely’ is
[ t..usin
derivagfied TS GRrrg AT SALRHa Ay FREI AP ufi Sl haRRiddh docs o

exhibPoil! Rmekesraliat bihat iR tpesloddprpast tie Oyt yesépiei wewhish it is bound.
al so envi si oned_as .bej ng advant ageo

d
Conveselydpiasnensia AesarbehaRNE 1 FIRYCORImSS Iy At e or necessary
t [ c
o o RSRORE SRR S B s ikt i
the ccﬁﬁ%:@iteltpblyﬂ%pﬁ&p esihi diagmetic resgesit inon sitwedioa gﬁ
ecul ar .wei ue to PEG.of .40kD i
neededr befwen the DiR/Ogie ggcéwgtyt g?r Agsie zlléﬁme@ lg%er?%%@flt {8 domposite
o ESHUZER S Sy s s st i
wouldys ﬁemabmmewssdrwaEﬁwla@q:m pernp@sﬂ@@oﬂomep@@ qfpthe invention at only

one pggtqgrs;@a ﬁﬁ?h, SR %{FIO@QE% R y???e 8 S %gpggé@‘%eanp ?"&e%%"g%e‘l under

mild Rfautig doRyiahs aﬁfwehhtoareaﬁ&@meedigﬁﬁee pbndlexisting betsteeniCys] and
noi ety. According to a further enbodi pent, either C,}(%n
CysZ,obuto;cszanysotu@r digeifido dinkeges rexisting througBoyt, the iSiapiim of the desired

polyppgté%e%/)t §t€@ 1§,e thlega%ﬁé | va? | Zee u%lg ctﬁfe 19&&%10@%@ $lild conditions

will %ﬁfdaﬂ?tﬁezﬁéésﬁﬂe Nghet &Il,sulxﬂﬁlerlﬁmdstlheolsai:mrmcttabﬂlzatlon of polypeptide
erivatization does not exhibit _any functionali

structgreh il tnpamally bs b@'p@dp wathat this r@lmﬁgﬁ@f‘e SITHcHarS sncg\ﬁp%rﬁfore poorly
acces%%})e liy Pe%#ﬂnt%n e'i]le &llﬁﬁ gloth foas GRNAbtCeHR8Ed, (G minal EED will

vant ageous Or necessar
generhlly @€ rmmetacz@sxme Foﬁnwn@ dmnmg qﬁo@ptdlsméﬁdﬁ bergewithin the EED, the

complég\ﬁlﬁg %ﬁ&pgg% yﬂfg gffcqe dg\f’eglrgogx g%}g gtﬁéﬁ:, v?ee an ui@d; qylt}} thg desired first

| S,
s B BP0, Rk it e %%RS‘S?%’SQ??‘%?”‘S caatio

shght‘ly Iehsl thah km mollapmsomﬁ op oiviepye ¢adepasitel polyeem

T BT O e ——
but s@cﬁ%}é hRhRe 1O WRASHiEN BRIaHEPsS tHe sifled ﬁk@cmﬁbﬁ%ﬂ’k ie@perike.

rgla 1:1 correlation is

fecise stoichiometric

Following reaction of either Cysl or Cys2 with the first derivatization moiety, the singly-
derivatized composite polypeptide may be isolated by standard techniques and
advantageously subjected to a further reaction with a second derivatization moiety. The

function of the second derivatization moiety is to deactivate the remaining free sulfhydryl

15



10

15

20

25

one position. In such cases, the conposite pol ypeptide
can be advant ageously incubated under m | d reducing
wa@ onvdioosoons sufficient to reduce the disulfi deP@DER2005/007748
exi sting between Cysl and Cys2, but not any other
Lsul fi Ot L
groupg{pisélllﬁ e‘{ngggl!’ért{eyé%gftmﬁé 'reQSEd %g}ﬁé?ﬁ%ﬁ PZ TU% sechr él%’a?tetﬂé' feaction with
the ﬁ:tdintbtdm&atl:&m@h ﬁmhee}ztmvefﬁCMUCthmrrem’mbﬁr siduldl advantageously be
ition vviIIt pi cal | ossi bl e,. since

sul fid .
perfoRRRA 1 MOGF Fekes T Soabt LS BIPTOROIH! g gepepsit bolypepide. Inthis
sense; EF%EH%‘E i JatiDR iR }ha?%ebiﬁry' B e WA willk&ct covalently with the

ypepti de structure” and thereforé poorly accessible
remaimyng dictaceysmagesidue withimothet EBP, andemensmifiey oy eof the coupling
exposed, .C-termnal EED w || er I be nore . )
chern R B B Bl G AT oot et UPRHPRUE: By Since the
functi¥nt BF Thd B@coﬁg[herfvgﬁza@l@mﬁ&e’é}ﬁ 1599{6)/69? Rbi @8d@f tht N@maining cysteine
i nvention can then be reactéd with the desired first
residufewithiant the AHId pempinentjy vurshctivieathetsaeondodegivatizationtmeipty should not

interf%li;g;\gllﬂ? ﬂgﬁh{eﬁé at J 9 gﬁg{?eréeg%#ds ?oﬁ% %1Id(\=7 §r @1{) rrf%%)tls htvgtzilzation moiety

conndt@ddVRaRE B c?é’tﬁﬁb ‘é@ldil’é(ih ¢t BRBt Fbﬁthﬁchemhnﬁetse@fndt derivatization
‘rati o may be necessary depending on the first

mme@ashpuldthez@@nmﬁllmmé@gﬁcty@,%@twaﬂm inesi s asdmalespatsiplpeAn especially
preferérx g?ctoné Iezfenﬁz(%tﬁ%uggpﬂotiet %tﬂg #e Aélﬁ?h”gl?lg&/dg Hgl:elﬁ atngtlon moiety

will réddt Rvitbhi@e ﬁeé%hlfﬁiﬁfryl\@bmi af the Rerminidigycystee residue in the EED to form
si nglyderivatized conposite pol ypepti de nmay be

a covplen| GrSelpnshindpematisrplieadniss RYe-advant ageousl| y
subjected to a further reaction with a second
derivati zation noiety. The function of the second
Accoriing vatai fuatheo emivodietent of theoimvenitdn, th¢ dedited paypeiptidagnay be any

poly b Tot R e B BEore e i et T6H LB 1, protein and
polyp‘é%ﬁcﬂe EMeRRG OBty A RIuk \eddck 7RE I ﬁ@le@@ﬂaﬁ%&g}ﬁs)eﬁ&ésﬁb&% of isoelectric

I's reacti on shoul d advant ageously be pérforned in a
pomtm;drmlargxms aid seuene ceddsiad ippsttiandatiopiab mpdifisations such as for

oG BaBR SRS 4 B RSP b AR ety b

receptR af ligHRVEH ﬁﬂfhli ﬁ%él&:\ﬂ@ gt ;@Y Bk RkMYssel &8 prokaty@tad®r in eukaryotes,
residie within the EED, and may enploy any of the

andnwu‘pslelfﬁ)gﬁmew&:ltow@@mmtm above in the context of
the first derivatization noiety. Since the function of
the second derivatization noiety is nerely to render

Accofdig (& BRIcpdthIBYSrefinRe dhepidinentwitthe tovehtobHRe desired polypeptide
permanent|y unreactive, the second der| vat i

has apnsive JUgHETPE CHURIng FesUeE FRIUeE HOE Fig ﬁhﬁ%féﬁ’d%ﬁp‘&&‘?%d{a ytructure.
i Sy SRt o REL RSB, @t U, bt S ek g o
polypaﬁiﬁe G whlisot rm&e’nwlthMy&ﬁhﬂmblmphdabhaiatﬂ)mimgimpyession to
shoul d _be chemcally e] ectr gst at LIy i t d
form gomulighpinRo m@élﬂsméoda A% ET5R CAcH ﬁ%uigfdg JaauEed fo stabilizing
polypiide@hicht HAMisBEliRl b SefidbresiiRepiitar. (Mg SeCo

sul f hydryl group of the remai ni ng cysteine residue in

ACCOI“:drl]l’?g E)Ea% gs%ecfngfly preferred embodiment of the invention, the desired polypeptide is

a binding molecule in the form of an antibody. Encompassed within the meaning of
“antiBody” within this embodiment of the invention are single chain mono- and bispecific

antibodies, as well as antibodies. comprising multiple polypeptide chains, such as
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a covalent CS bond in the matter already descri bed
above. According to a further enbodi nent of the

w0 pwef0soon, the desired pol ypepti de may be anyPCT/EP2005/007748
pol ypepti de for which adequate expression is desired.

immuHdRbuls | HERSu18d l(lMﬁfCﬁ 110 ey Oodd alivapeRtbietoTet B edsl @8hdonstituent
various sizes (i.e. nolecular weights), irrespective

polyp@ptld@@éamctherr@fpmtht@ BRD rdr s @Wlhooraéiam@éﬁd@hd\én@r two scFv

mle 3 BRSLALERE] 420 AL SR8 0 g ot

speci@PLIHABRE bUBnGRY e didtiageatigdng). (Buch ireeepgbulia thélganes may be
or a blndlng mol ecul e. It nag be expressed in
1§

eltherpmnaammtf@s r epgh af ter teor s mar?ammf the d@prungglogplin bind to the

s 5 R SRIEHIOE 8D ASGELOND S ontpyin ind

dlffe@ﬁlsargﬁgéngpﬁtmampthémfambl@emﬁv émnmuoglebulafs asysdd e obtained from
residues required for stabilization of polypeptide
a hybgidrydride®a. This will nornally be the case, especially
when the desired pol ypeptide is a single chain :
pol ypeptide (i.e. will not interact with any other
In arp(ﬂsymaﬂt}i quefehaal reritsddimentngf dxprieeation the desiradapolypeptide is a

roncnu Bl B BSRAAo PSHUEL ko508 GRS U, e

"monb SinbRALLANCRBSERT RAY B LldaSiobe &I £ voentide ch
- %g% dcenlél%to an espemgl Iy preferreg en‘ood%[ﬁ}étrﬁ3 o he - © ain

compnsmgmtllmt onbentiesdyr eatiaplsl ygiopt This 4t deast b dntnig)dy variable region

ecule.in the formof an ant Enc
mmay [ GRS oD G DR PIS I PHGOY Bl FRAHY PhREnad origin, or may be
synth@ﬁcpﬁijﬂhﬁﬁi@ toRbritieiéhaentouan itbeddived fidntRaiunk, biteseaiéents are
bi speci fic antibodies, as well as antibodies
presenbnpcwrsbmgtIW| nqtHiresepb by gt ndeatERafHermatively, a monospecific single
aS| o | obul | e
ham Y0 péﬂexprhelgaﬁﬁrggmﬁf %n% it ?Leg% F?g)épgﬁﬁcally dfallmg within

the nfeﬁﬁlmg otf hes e WhédvsperifERngle cdhhin @b Pr ardisatpbe demaifii antibodies,
two scFv nol ecul es, each with an EEDﬁg?r %{Js own,
&

scFv modesaicst @ Welhanhyaniegspndéer dgmmymizedoyasiagts | ar
speci es capable of binding two distinct antigens).
Such i mmunogl obulin nol ecul es may be eit her
Accordifi@sipesi fuirthex iespecigiBc preférrddh enﬂammtnnn chfn glea mmn‘od‘)n t the desired

polyplcelr)r‘]c;r(gen orr@ggl 81[%]'5:: q§gkf.);lg1 L O%}H% gl?}agangl'nep tg#e'&xe me 11(1.egC Iof I’dge present

1nven't18HUl‘HP BPH p@cifi’c%%l@cf%ﬁ &ﬁfb%ﬁ%/" 1%9% b8 @Rddrstob® 'és two monospecific
e such"bi specitic | nmmunogl obuli ns as woul d be

singl® hthanmnmilb‘oﬂmm a kiym"bdd tapbvé @m&mg lon arsieglpepalgpepyide chain, and

ferre odi ment of .t he .the d
B
of su\él&téya&r& hRayBRNoNEd O .t MEEPT 623879 BD\@AtUSNS, 2581898 eABsuch, the
monospeci fiic single chaln ant i body" may be under st god

compasitepalypaptide pmwgpmtamu@lmeme@@h@dqcrsvaﬁge%blsp%’@q argihedy.
anti body variable region. This at |east one anti body
vari abl e region

According to a further embodiment of the invention, the bispecific single chain antibody

comprises a first monospecific single chain antibody (first binding portion) specifically
binding to an effector antigen and a second monospecific single chain antibody (second
binding portion) specifically binding to a target antigen. This general construction has the
advantage that the desired polypeptide can specifically bind with its first binding portion to an

effector antigen such that the effector antigen bound for example becomes activated. The
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may be present in nature, for exanple in an anti body
library of natural origin, or may be synthetic in that

WO 20060080pé ses el ements found in or derived froOPCTEP208(07748
but these elenents are present in conbinations not

biolo@FASRAYItHSrisEe b? tHl@kHe&or éllti%ﬁﬁﬁé | #8h Ye d@rected to, for example, a
nospeci fi ¢ single chain antibody "'may corﬁrl se both
t

cell beating &ie tangetsayntighist focwhick rthasecongpenstion oflthg bisapdifipgingle chain

~Wthindh [ of.. the .term "nonospegi fic single. .. "

antibQl ORI BEe. B & P o GBET oo b (ans o “and "second

imply" B et @fon Rith WeIpkcta® the Bt éf aRslaibodgi goMicisz@thtive to the N-
variants thereof. According to a further especiall

termipsedfrdf-terthinusfdhevpolypaptide Hé is thersfare sathin the ambsf @fé@% embodiment

ol ypeptide.my be .a bis LfLc singl e, ¢hay I d -
or Ry HRRR BB GB PAREEL LBl 5P PPl PR e v
first bikdigR PottidrCsprciMEhRy Ghdiny RNthe kERytor aRygdaempy Belsdatmidiowards the

~as two nonospecific single chain antibodi es as

desiredepptyneptide'aboigeniag] end wid-terminak pryl e pol ypepti de

chain, and preferably separated from one another by a

sui tabl e pol ypepti de spacer sequence. Exanples of such
In an SRpeiE, pReried dnthodimentef the iien6G&E GHO effbctanantigsn is chosen from

G N T T ST T
prefel?l LB imAE %Zrt%, ﬂg/ehﬁ)?lﬂ th! Hr%ftéan?gg?% BRREn Horh HCAM, CCRS,

I nvention, t specifrc sin n antl?aody
CD1% GIHR-2sees, AIHR -8 sHEReAOSGER] PENLAS | Clgh eME Gl n(mauein)pdyHYC2, MUC3,

N T R e S -

9-0-ARAIIGPS ERRdG16REA R GNP RERAL oMy, SRfdahhfdhde)X (MN/CA

binding to a target anti‘gen. Thi's general construction
IX), Cla44vwoh SoathvHedgehes ($1dy), Whe-1dEdds dbAppeyt i(@embsane-bound) IgE,

fically bi ith its fi bindi .

vilafrEChiraih St Betchaiain (O FCERS ARG b Bl sTear,

mesoth€lin, EX39PAR REL PEGaRCeMATRH. AThEh @IWAY; dly-8¢ idesthbglein 4, E-
triggered b}li“et his effector antigen na be

cathegpriposmRo Fobbroeishpins Recare) i VidSrhandelgeS-125 marker
and NICHER hibitoly Siptdieeo BRIt Bl God 1, 16 (MaREh T antigen;

TAG72), A Riderobl 30 dctiatibn tdhegérg) emddsfalins EGFRWILL' £.6¢ @B’ and CD63.
inmply no restriction with respect to the |ocation of
Here, pfdh¢:hqvscaysgsbodeiierter ang (peect antigrasINpRY by hygan,gniigens.

C-termnus of the polypeptide. It is therefore within
the ambit of this enbodi nent of the invention that the
In a caypesicsredpahy@ipentdel denjnvestés, dhe émpeteahtigoh yipap bdman CD19
. in which the first, binding porti speci fi,cal | . .
antigq; RURIRGIPECFHATIOTANGER o i i iy SIS0 (o wifth B, pAbodiment
id hiostiARA! BREBLikIFo 15 NtHE cap b o didecBihg thd 6YtBIoRA potential
proweérg}géplgﬁfegﬁ&é%pec?%l%lly lg?zlf)ég}lreg%nbo%i ment gf tﬁj(}et ) p(_)e
of cytotoxemTiceHs agdimst & Hepthorytenbéagimg the CEHOsstigén Svch kangdimtion has

o SRt BRI T PR S AR g,
of greiéfc‘:%ge%it 98 defiRizk 3LELE capdH8 Polypepti@si@ntsl BRIMWEH S or more PEG

molecules in order to increase the serum half time while simultaneously reducing the

immunogenicity of the composite polypeptide.

In another very preferred embodiment of the invention, the target antigen is the human

EpCAM antigen, while the effector antigen is the human CD3 antigen. As such, this
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CD19, HER-2 neu, HER-3, HER- 4, EGFR, PSMA, CEA, MJC |
(mucin), MJC2, MJUC3, MJC4, MICSAC, ~MUC5B, MJC7, hCG
wh ea6se896 CD20, CD33, CD30, ganglioside GD3, PCT/EP2005/007748
9-O Acetyl -GD3, Gwv, dobo H fucosyl GM, Poly SA
r X X) | o
embo%%netﬁgrgbf(?%ﬁ wg ﬁgnéi@ﬁzé%%@oéﬁ IpOAn%t | gge;] ’c§§’ib|lé3 of directing the
cytot¢xie nintentiel wdueyddtokigET dvtls aagamst Qelin cheering thespCAtd antigen. The

M o= Al R N o
polypep S kherdhred hadl @5dAP PoRnfaidin BEAHBGRIAt REACRIdORRCtrum of human

Fetal Acetylcholine Receptor, CD25, CA19-9 marker,
canceCA-As2Bitintheleati-GRgxanicCP &Y pempodilsinoinspidsiseritpdadove, it 1s also of

e S FEERL AL RS P AR BB Pt o s e
with SEeShade PEG BEORvlekl LG SAS and CD63. Here, all the

above antigens (both effector and target antigens) may
be human antigens. In a very preferred enbodi nent of

e .y 10N; t ' :
A i LR ] AR, 20 L5015, LOBpIMIR R DR R composi
polyp2ptidgeRscr®d abovs aridni ghaethedtioalht acoepiebldearrieor a
derivati zed conposite pol ypeptide capable of directing
the cytotoxic potential of cytotoxic T cells against B
i s A ite polypeptide,
in o BYEREOGNECTpORREAAR, bREEDAS AN Ery el Cromponcpotocpie
wheréin tidentpoaitt pelypemifdeBonptisesnaddsgnd poiypsptidasnd iy exprdssed in higher
N B f.greaf interest t erivatize such a conposite
yleldm%%g?ﬁ‘%épp P eEﬁE‘faWefqu SR Yor e PEG nol ecul es

a) hr 1?1%% Al DGHE Rt dRenB SdiHE A dsirbd ﬁﬁgjf/‘éi%i}'cd@,t he

si-mul taneously reducing the imunogeni ci > )
by dnpporating odry peifher dad ph thaonemeotidsr yequentee eneqiling the desired

enbodi t of .the invention, .the tar . ' | - »
PR T G e AT Eeatr SpRShoR b aEhe Gl EED”
hueadikEXartl iR de Ssqushiéd encbing @R BED@Ripriging\Woderss for first and
for a derivatized conposite pol ypeptide cagabl e o

f
di seed; aygteirveangine aidxre dyrst @yl 2l (ofs2cipsRacaxtly, the cedqmsfor Cysl
g %%rggesltﬁce:ﬁgcll l‘é%ﬁ%ggiﬁeegg .-énraeof'%ﬂecﬁgél@&}degﬁ%ﬁuengp %agwdon for Cys2,

i many human mal IFgnan

s ugteréindei sotohg gor CIFPaBIdt Eysdlaypeppdrated thye n efueieetilasequence
great potential .in_the treat rren{) of aw d%sspecé ruighof
hursediegadetypenide ke 53 Linker beipg exsiemedisggand defining a length
c . i . L | _
SRR RILYRSA e gz Lt ah i ko e b wit
arndne-a€fBr@ant i - EpCAM conposite pol ypeptide in its EED
with gne or nore PEG nol ecules. A Eljr.tper aspect of .
ok Hepnsteging foriclaotife sgnee EOMtE (Y ORCHRYYT FEpTEIghsystem In 2
of uithife GOpESi te pol ypepti des descri bed above and a
pharmaceuti éal ly acceptable carrier. In a further )
dpspatiating the Hosvenpréssionpyseindedenconditinng suitable tocasuling expression

¢ oo oesrin}c?eo%%le %gqelggci:edgém step (b);

e) isolating the polypeptide expressed in step (d) to obtain the composite polypeptide.

A preferred embodiment of this aspect of the invention comprises the further step of
derivatizing the composite polypeptide obtained in step (¢) at Cysl and/or Cys2. Such
derivatization may be performed as described above, namely by reducing the intramolecular

disulfide bond between Cysl and Cys2 (this intramolecular disulfide bond itself being seen as
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wherei n the conposite pol ypeptide conprises a desired
pol ypeptide and is expressed in higher yield than the
waele®cnaes®pol ypepti de, said net hod conpri si ng apCT/EP2005/007748
provi ding a nucl eoti de sequence encodi ng the desired
a derR%i%B?o%? | dfter Bl e RRERbhE IR NeBinigle fuskizd dBhiofth&itol, or DTT),
nucl'eotrde sequence encodi ng the desired polypeptide a
followndc be atdction sefophe meduced qodiuny with engthersdérontisaitvaneioregy bearing a

domai n ("EED') encoding, said nugcleotide se nce
chemigg %am&hﬂ%ete%ébw fg'ﬁfs??%ﬁ‘i ¥y 0361&60‘%%6 BFqupS Pt Gel and Cys2.
second cysteine am no acid residues Cysl and Cys2,
respectively, the codon for Cysl being |ocated closer
The inverttioe Will sow toef dedveibedi dh evure distasleby svioeot thgnfollpwing nonlimiting
codgn for, Cys2, wherein the codons for Cysl and Cys2
figures and EL4PISFed by a nucl eoti de sequence encoding a
pol ypeptide linker, said |linker being cysteine-free;
and defining a length sufficient to allow Cysl and
Brief i ¥e$ an i ntranol ecul ar disul fide bond

. ith her.; ' '
rig 141 06 BBB AR5 B ASRBLSEG R HRLBE R o ot e

in a suitable vector; d) incubating the host

. expression systemunder conditions suitable to result.
Fig. 2 n exprAsgigcarperiiic FLIRAPBYE4 @ ResWe Rl SXPressire Q'EEXS with one C-

(b); e)._ ' t | | X ] arated
(3)  hebIEhTSpAR 00RE HOSHY B CXPEERALIR S s o
enbodi e 4-giycirei lmkaspect of the invention conprises

the further step of derivatizing the conposite

pol ypepti de obtained in step (e) at Cysl and/or Cys2.

Fig, 35UCh de\i’.béfé{n' %I-E&ﬂltm PReRERS 8F BRpte@Sord §Redsi WRHE one C-terminal

above, nanely by reducing the intranol ecular_ disulfide
bond betystene €yidie,and vajts Bv¢ Chicninal eystaimetagidaes separated by a 4-
di sul fide.bond itself being seen asa derivatization)
under ?ﬁﬁk%onditions (for exanpl e using
dithiothreitol, or DIT), followed by reaction of the
reduced product with another derivatization nojety
Fig. dear i ng3el-filtratiore ahremaiagraphy ciesylsashoying t #p plutjgappofile from a
one of the free thial, ar 2 :
vent (B aReRs Solipgide Jelifiiedh fRBlediil 36 iyt profile from o
of the éfo@}ﬂeﬁﬂﬂ@@itﬁwﬂl}i e CRgnfihd wyssinangidneanpl es.
Brief description of the figures Fig. 1
Anti gen-specific ELI SA as dependent on |inker |ength

Fig. Sb et me?l%—ﬂ&(%‘ dr NeShohdder agld%ﬁl'eﬂgt%;v??ggb%m bl?tﬁﬁg(lfl] gﬁ gel-filtration

resul t a measure of expression _ '
Ct er m rehtorSMe@bhe Gebirgbults uadet mért-tedtviog Cafgrandnedducing (right)

cystei ne residues_separated
conditions are shown

Fig. 6 SDS-PAGE of scFv with one and two C-terminal cysteine residues, before and.
after reaction with 20 kD PEG-maleimide.

The invention will now be described in further detail by way of the following, non-limiting

examples.
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by a 4-glycine linker Fig. 3 Western blot results as a
measure of expression yields with one Cterm nal

we y@be0sees r esi due, and with two Ctermnal cysPEI/RR2005/007748
resi dues separated by a 4- glycine linker Fig. 4

Examggfl I'tration chromatography results showi ng an
tion profile froma conposite pol ypepti de according

inal 3(1%5%-@3!( %ﬂ/).qél{gys-l”ro tag

25 . $ig NN ;' "i"'“’=' atd ot MeT SCFV SPEec
(ie. s RNeI ERY federhbd bRl on chromat ography; Gel results
under non-reducing (Teft) and reducing (right '
An scEonuil¢dubm ¢.c aa polypepiide Bhifying hepy: fsh@l@;apti%\ﬂmvagﬁgle regions

D AT P B 100 i 5
demofé!g}a}ig% Ql?liqég@&lﬁgﬁtsff_f thb :i‘@veinﬁoxfl. Ul’lﬁ.h ecFvdgteaifically bivals tofa predetermined
, n-limting e . EX I :
sntigeD) i eRpa N FRREOSIS S AOEoTE B Y 1R AR5 Cys-(Glye-
e U SR B S o
nuclecf/’cgirey Qﬁﬂbh&e WaB| ih&ép&gdéiﬁlg\é yxtamidd| withteachaifhthentespentiye nucleotide
i abl e regions an 4Ser) 3 | |
et Bt s one 08 o (sl ol gt e i aberoas, o
cecler(e ﬁﬁt&%ﬁ‘ﬁg he cancepheiGtEECRYEOLICAGCTOGTAA, D

Speci fnds to a predeterm ned anti gen,
TGCGOISEIEGTEGIBHECCET AAN). This vieldedyfnt nugleoddgsequendss gncoding 4

C-termnal (H s)6-Cys-(Gy)4: “Pro.tag.. -
AL LT DT D I ———
linker®'oF U&fgg}jgel\r%?%??ﬁe theTschYs dhplBysd Babiet geteeittesirieputivation steps.

I ndep extended with each of the respective,

The rWVWagxmﬂmwewaclqn%Vi@ Hhe Jestrioyien eaEyns Jespenitiog sites Sall
and I*E?t} . iah .=¢ S X " RelR %eﬁ%mgmyc&ms

from GO ARnECHCIAbondify SVHI Beided 4 @ulB leader sequence for
nucl edti’'de sequences encodi ng 4 separate ScFvs,

periplagiiiv acpffisswmmArf@Ir tteagfomaiangRi bR Pet FemPESRiEel XLIBlue, o
. .Separate y.cin [ i . ;
smglq_ﬁgpq-g@s \%Exf@%gl i ysg%ctllﬁge #g{i’l*éf(i%efée L o%@gk%gﬁ%ﬂﬁﬁﬁandﬂ% plasmid
was Bfé%hfe'dc abdoRfingt @PStandire prsadols. nfucdbssfulaglvantes wasr gonfirmed by

subcl oned via the restrjction enzynme recognition sites
sequegaing thaidspub{Seqpisarveosish)-by PCR) i nto pBADpel B
(derived fromthe vector pBADM/CA-H s

E.coli BL21DE3 were transformed with the expression plasmid coding for the respective scFv
with one or two C-terminal Cys residues and grown on selective agar. One colony was used to
inoculate 5 ml LB 50 g/ml Carbenicillin over night at 37°C. For the production culture, 500
ml SB growth medium containing 20mM MgCl2 and 50 pg/ml Carbenicillin in 2-1 shaker
flasks were inoculated with the bacterial suspension of the overnight culture and further -
incubated at 37°C to an optical density at OD600 of 0.6-0.8. Protein production was induced
by adding L-arabinose to a final concentration of 0.2% and reduction of the temperature to
30°C. After a four hour production phase at 30°C the bacteria were harvested and
resuspended in 40 ml PBS. Through four rounds of freezing at —=70°C and thawing at 37°C the

outer membrane was destroyed by temperature shock and the soluble periplasmic proteins
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fromInvitrogen) containing the correspondi ng VH

behi nd a pel B | eader sequence for periplasmc
wezpops®pon. After transformation into heat shPCREP2005/007748

conpetent E.coli XLIBlue, a 20 single clone was

1nclucﬁHé ttﬂé’ R0 @ Relel éRasBInG (HeBliQfdd Myftsit elimination of intact cells
Carbenicilli n) and the plasm d was prep ared accordl ng

and celbderisriyanedirifugation othe surgmeatay fag|us @mﬁ%& alysis.
confirmed by sequencing the insert (Sequiserve,
Munich). E.coli BL21DE3 were transfornmed with the

ELISRXﬁ%Bﬁ,ﬁI ¢Mh bagplhdnic gRégagatiodr whhearried pattising as dEHﬂSAﬁolate (Nunc
th one or two C-term nal %S resi dues and

MaXl@@Ilpéé%tfébea@éImte@e@dtﬂ/@th $)-f<Qaing avqsrp&e@%g?ﬁm germght at 4°C,
After Bﬁa(ggl%g i Pl%‘ BRY T?IVE%IO ﬁleoﬁ’lgg v{;’dsgmé 1@l Wit 00 PE Sontaining 3%

ueét'i on cuture rovvt medi um cont ai ni ng

BSA #89M Av56di3 tanperaitrargyiet v&_@s]mbg,rﬁ(l:pl périplasm efe aflafediluted serially
fl asks were inoculated with t&ﬁ? bact ens

I
113 aish peata Bl M ropE CIPEatE ALt et e tth S S Ao qstection of
scFv I)gu.rgftooﬁltoltéiﬂ WS Iﬁé& Gt sgééﬁgagf ulin$50- 8- AR &IneBBtin (1.5 pg/ml
uction was |n uced ding L-arabinose to a
ontafmmPBSor% a8 Apddtenteddby @trﬂ%'iwddl HBa’u@akon 1gfg/mhén PBS containing

t enper at ret 3Q0C., At f d '
1% BRdDe LS soeel: s deteciin b ome viLh S NBTS 2.2 Azino-dil3-
ethle?e?ﬁHﬁ&%ﬁﬂ@ gullfcfhaeeo@ﬂ diRBshonlith (BN sithter Ut @F 15-30 min. The

reezing at - d thaw ng at 37C the outer
OD-vabreh vane measired st ranyfeIdSAyrea@rp@raaWQY@e@]@ Ok 48p dun. Hehe results are

sol uble p | a C.. {,ei i N » »
o by B LR BERLCLOROR, Py yrgioCP” an
“HCRILOPPRLRRiRIy tefrae! scIFQ'ﬂléleaxﬁles &6ihl Cctexbmmsl fags containing (His)6-
cehtrifagation, the supernatant was used for

CYS-Ernal(i‘fISs)é—C}Et(GSMﬁwRIQI 6K (GirR et (HI6-Lys-(Gly)4-Cys-

e ed, 0 [ I I
rro BB BB i 03,00, 1 5 B! B e of s
bmdlﬁ?@& ARG &@Wapsms‘eﬁreﬁ&ﬁr theesonitgitt with fGr glybirtes mswhsshlnnigar between
W th PB% 0. 05% Tween, the plate was bl ocked with 100
the twg Cppsnisslfysichiehg 3% BSA for |h at room tenperature.
After washing, 50 m periplasmwere added, diluted
serially 1:3 and incubated for 1 h at room

Exantp@peCaifitetionbt e Msheadrtittinoneltl ofiasti with<Hig6-Cys-(Gly)4-Cys-Pro
det e_ctlon of sclczlv bond to Pro ei .

c A) det ect ed by strept aV| d| n- HRP
Wltho %E@ &%e ikt 3S contai ning 1% BSA). The signal

ProteRsxpieszatlectlbyf thd dcmemamemwmsﬁssz@czs (B hEyaitratag (ie. scFv

with gqgrﬁlég égtlgx}egtagl)\léegf 41 Pa%: %Eé}@ )3%1 Iﬁg ?Q%E{h%gff‘/ e)ftended with the

§Q§)y% MR Rad eEls&ISA\xf%dﬁfheaEEB m&dﬂmﬂgibbv@freferred to as
(His) 0 %aél'hc;rﬁ?%suﬁg are shévvn in Fig. L, in whi

“HCP’H@PFig. Z)I—Wa‘eymmpare'd—m y:@pstruc'tq-m(g 91@1)yze§n@1 gmal (i scale using the

E. colé:s%ﬁﬁtﬁii)]ﬁ{ﬁigé‘ge :ﬁge ]?:q ﬁgtt ? ?@ﬁ?eaévé?ghﬁ‘aﬂ a3 Wil SB20mM
MgC%%}Lgfx@/ arﬁ@ﬁz’ﬂlﬁi %’t&blﬁf Bouré bk STR: Gy s shéliyy BcBpstoPrAgain protein

production was 1mt1ated by the addition of 0.2% L-arabinose to the cell cultures and a
temperature decrease to 30°C. After an overnight induction period cells were harvested,
resuspended in 1 ml PBS and the periplasmic fraction was isolated by the freeze/thaw method
and analyzed in an Antigen-specific ELISA as described in Example 1. The results of this

analysis are shown in Fig. 2. The ELISA results show clearly the significantly increased yield
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Pro and (Hi s)6-Cys-(dy)5-Cys-Pro. As can be seen in
Fig. 1, the highest yield of scFv binding to Antigen
woaw@eoes ved for the construct with four gl ycPCEEP28HWT7748
as |inker between the two C-term nal cysteines. 20
f SCF@WRPH% i8)60 -CONPRS ta arthPe@tieberi hﬁhds compared
° scFv (\%/I{t)h ?—‘{(G C,\/Z-P ?E‘mmw}gro faR P IM P
to thEEEEFV apeaiesf m@ammoa&-tmuwé n@shﬂétﬁxs&rpw@oa Fb)ltvihatﬂﬁng a second

IRGET G T ENT TR e -

betwe\éh e fd SyReiky Sestddey Irfthe)S tdihnal % @i ®e EBZFV(S 2&finddt dbove) is of
the EED as defi ned above, referred to as "

in
cruciafimp@jangador M@Wheﬁvlaﬂu@bpm«mﬁ@dm@f@eéys Pro
Ctermnal tag (i.e. scFv without the EED as defi ned
above, referred to as "HCP" in Fig.2) were conpared.
The pReiblaseinShtticisswerr firtankytpeddy somiddusingl SDSPAGE tthBowed by
E.coli strain BL21DE3. In each case 1 f erent
Westasb| i (eShigReS AHORIE @ SAAaY Rrpioepls? &Mf{@ﬁe&% o the His-tagged
in
st L PR £k U el IR, HaddE1 oty hnaning
0.1% IBSAhdemddidt with af aﬂcaﬂ% Iphasphbias@senjugated goete biti-mouse antibody,

cul tures andate t ase to ter .
Sigmy oy iTghin FRAOFIHBY o LD B8 Rt bl s davelop oy adding
BCIP/GSH §19§sﬂq?éjs(§:|hgt FBS PN, 1? heneie&iiRlaas ot ihaGsion

was 1 solated by t e freeze/ haw nmet hod and anal yzed in

an Antigen-specific ELISA as described in Exanple 1.

| ts.pf thi | ysi T
Lancsl B LT VSRR ARSI S B PURe R i o o e
C- terﬁrﬁn%l 89, THehiMtenbibofl 3By Bﬁh(ﬁ)n@ ﬂ@’WBét@TNBlét% fRefefér@ghe amount of

("4dy") in the crude periplasmas conpared to the

total miﬁmpgée cxmsscedmlalwﬁnrtg dacr@aaeéirwtlﬁ@lﬂy inHpRes-3gnl pcgrresponding to

i f Ki
scFv tW‘llgh (Hﬁljg (ébs?f | P @ —? a(l:y I b deﬁdlﬂ#ﬁgﬁg g&ﬁ&%& 5 and 6,
corres?bﬁ&ihgl te oph dwliltﬁt mgns Cﬁ@(@w C,‘yst ne thesiCigeninah end of the
he C-term nal tag ]&é . .the EED as defin &aab 21
polypejtides dleqvsila bansloint whésh 15 SHPR 9838 CORwaRRIFa{9cEg intensity seon in
lanes Qragglﬁ?t'[‘h%: 1¥ér§]g?°m&ﬁ§§ e¥ Bkt thENBs dsﬁféﬁﬂr@deﬁ%%ﬁp?es&%ﬁ%ﬁff@féﬁ in adding

Ver e non-re
a singl®kyayime résidest Ehle rC—ltlslrmlinall endof mees;Faqmd)yp&pn@e (lanes 3 and 4) was

standard protocols. The detect f
s ok B 2405 S b e s i RS escue vy

[ B8
polyp SRR A PEE g fgﬁm’iﬁﬁ;’?ﬁ?ﬁéﬁiﬁ%ﬁ%ﬂ:gﬁ Goat o> ees
5and®&ht i - nouse anti body, Sigma ( 1 ng/m in PBS containing
0. 1% BSA). The protein blot was devel oped by addi ng
BCl P/ NBT substrate solution (Sigma, B-1911). The

Taker ﬁgeﬂhtsﬁ ﬁef Fesﬁﬁ@mms EITSA- (F?g 2} aiEde It 21@f(Fids) analyses show
tern ot shown in Fi show bands of scFv wth

clearly Hhe Héglir opratein/beFv yield o the scFv construct with two C-terminal cysteine

residues as compared to the scFv construct with only one C-terminal cysteine.

Example 3: Purification of scFv with the (His)6-Cys-(Gly)4-Cys-Pro tag (i.e. the EED, as
defined above)

E. coli BL21DE3 were transformed with the expression plasmid and grown on selective agar.

A single colony was used to inoculate 5 m! LB 50 pg/ml Carbenicillin overnight at 37°C. For
the production culture, 500 ml SB/20mM MgC12/50 pg/ml Carbenicillin in 2 1 shaker flasks
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C-termnal end. The intensity of scFv bands in the

Western blot -and therefore the anount of total
W@ologpesobé de expressed - is seen to decrease PCT/EP2005/007748

drastically in lanes 3 and 4, corresponding to scFv

were\&hééﬂlle(té’ll - t@%‘a&%ﬁal%sﬁéﬁ@ioﬁ:o‘f %e“‘@)%gﬁ@é’tﬂﬁfre &he grown ﬁt 37°C to

ypeptide. Lanes 6, corresponding to scFv wit

an Oswaé)@@ﬁs -t APPPA0 Qst ﬁlroog aRroteire p@duetlmn reiss anticed tyhedding L-
araoi Rt Foed conSERa PP e o dRBien oF e E 8 9BC. A an

overri[ﬁhtspr@liﬁcﬁ{dnyplﬁh%%ﬂ301’@&1%%4(:&51% wée Ha@ﬁ@tddnaﬂ& fds@épgended in 40 ml
expression suffered in adding a single cysteine

PBS./ B eufer membranecvaedssirapd hgmperatire sbedly apd tgpeubld @eriplasmic
protegrlsqﬁglﬁd%g%fg sc?v &t gv%' by %ﬁflr A0 E%%n?xqrﬁlcf %?er%hmmanon of intact

el ne-resi epara e cysterne

cells masmmbﬂm o d@ﬁ{rsf@gmohdtﬁe bupeleRtandivae Wirtteer gusibkd.i de
bond formation between the two cysteine residues

(lanes 5 and 6). Taken together, the results of the

SCAS c}%&é%{gfré e B%rﬁﬁﬁﬂ?%ﬁgedvﬁéf%fel n}é‘ é’é,gn{tg dﬁa RBRHEEKith the C-

terrmnﬁirﬁisFTE(g‘. Thig Was perféintednmingad Qmgen Sii-MNTA esapehﬁles/ aﬂumn accordmg

ared to.the scFv construct_with only one
to thm peslrenovided by HL@ %f gr. 3lh epeeqwmcw GARigipratedyith 20 mM

sl 485 U 38 0 s e i 00 s i
the colufrn sthe flexpraés sf drm}zﬂnas mﬂ:br\amds ghovoluom wes ecshadewith 5 column

ot RS SRR L AL RS I Bl oo sampte
Elutid{ %k‘ Ghirfl &H'dsﬁ{geeqlu@%atfﬂn e QaMal¥itd 9/ 1id¥ole in 5 column
Carbenicillinin 2 haker flaskswere inoculated with
volumése Ebdied protein fragdensiysiropoadéd fon &urthes puiifeationstensr e and
grown at 370C to an optical density at OD600 of
0.6-0.8. Protein production was induced by addi ng
To adhddvahy stpamitibA of thd MelecloNweight, atl paitioR) id¥omitimeric, dimeric and

reduction of the tenperature to 30C. After an
monogyesicriitgfitonpr & Jdirplm ﬁﬁa@@toatapbn@aﬁ hv@rﬂsaésfé ohad Gieedex S75 prep

gradeh %r%mﬁlt %Qmﬁﬂijaééc‘g W%?g@bgﬁpg 4%1 ﬂh oﬁﬂ%r%%lh%y continuous

ane “Wwas era

measSreinigtl of 260 irrh dipht abjorstiodl (oW rutd lldmb’mlﬁjﬂafere subJected to standard
sckv-fragment were released into the liq

SDS-BAGH- i teprltsrare shoyct ki) & Had* slqws Wéb?fugwwmgles A and B, the
t ol

oveE508 (KPHIRI) Wi U, U BRI B0 (AL DS g G o

motifaftei igher avel (profile &) demgt the gluvmn Iprdﬁie oftseFwiwitd a C-terminal (His)6-
T Thi f ' ' N

Crs-(CRTSRIOCHP i o G NG HE RECGHEE GOAT s R lpagy be seen

mcoxﬁd?Qtl&PBP'E @E&f}dﬁﬁe&ystemereéi@ﬁé%ﬁh@@steﬁﬂiﬂal bgﬁﬁ)‘he&f e SBF2 adequate

nmM sodi um phosphate 0.4
separgimi fodasthe dirgroefp@mtreﬂdue(ﬁﬁ threl ﬁonmamra@’q‘oa dsdlft@ lopje leads not only

to a ol u%g%ﬁ)géﬁgar%ogﬁc? 5ra§8,|ml‘q]+ﬂ1 also 0 it erh\i\gher overgll protein yield -

irrespective of monomer or dimer isoform.

—

This obvious optical analysis is corroborated by calculation of the isoform concentrations.
The protein concentrations were calculated using the AUC value (determined by the
UNICORN software) and the sequence-specific extinction coefficient. The concentration

values obtained are summarized below in Table 1:
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vol unmes of equilibration buffer containing 0.025 M
i m dazol e to renove unbound sanple. El ution was
W@ a006i0es#9o©ut usi ng equilibration buffer contai PCTEPINH007748
Mimdazole in 5 colum volunes. Eluted protein
fractions were pooled for further purification steps.
To achi eve a separation of the nolecular weight, i.e.
Tablséparation into rmultimeric, dinmeric and nononeric

fractions, gel filtratj a?cuga rpmat o npigey was I%gatifpporltjqﬁg%ml
ncen
0

a
Aminoncid Ssqpared Polygafidpr ep el ggmf;' I 11 br %L,el of$¥ul 1| protein
(ng)

of C-teB8nl Ghriticw)|.isokdramt ed pr noni t gr y corntj,duous
HEEERE O 1) WeT[@:SHo] ected ;@ standar d oDS- PAGE| [9he 2766

OEHEECAT ememt Wiosa0 NIM {43 absorptd on (ffowggate T
HHHAgSCGGEGER § diower 1N HI @ 4 Fig. % shows twasglution|

HHHFEGEGECA [andeB, the [mwer one (frofile A) [kesng the
elution profile of scFv with a Cternminal (Hs)

-Cys-Pro notif, the higher one (profile_B) being the _ )
Fromethgtabove tabls theefollpwingrsiataiments gabe apafen Hirst thegpgnomer:dimer ratio
s-{3y)4 - Prao P | "
e YRR s 5 PRoT i R Yol MG D2y pacion o
a secdhd @ﬁrﬁeﬁ@ ne thy €-Rimihal @oitiducof the tsbBv @Gndl exyndiswlsingos iitable linker
of the scFv in adequate separation fromthe first

betwespsthefise and spensd aysieneresifieisnan indrrmsrecylaydigy iigedeondds promoted,
. : i r ) oo dH r tin 1. :
and thE OB at0 of OBl oD BOMRfcoscll Bt BIORME o 1:0.4. Viewed
fromi the esgdpbiny @f afversbinpotgpepidedyinkr irtespdotiven of Tinlgpaplide assform, the
opt.i cal alysis is corr org%led.b cal cul atj.on

increpseg ot BBRCEIG He Home seineWHR G s#gl EXRREFHLF 59373 3sg for he
scFv ‘m@%&e;&% \Alfa:égidﬁéé ﬁgreisﬁfgs Aindedseen bdshe 'i)%t@i%de eskildB of about

re) an sequence-specific extinction
280% oehimast 8+fold. The concentrati on val ues obtai ned are
sunmari zed below in Table 1: Table 1 Fromthe above
table, the follow ng statenents can be nade. First,

Analy i€ oFANORI-HHERB mbASh&id Ahd SEméri¥l frdbtidn ShyP SDB-PAGE under non-
cysteine residue in its Cterrninal ortion is about

reducing agd reddgingddinditbmnsoffig Hedwwrdcsisarsi that approrémately 80% of the

. C-termnal. .portion.of the,scFv and b [ L.Ng_a S
cimeg (AL o e O Bifee g e e ELBBRRAT o e dimertc
crosslifidddpe disudfidd Mhka0(FagUbahoflirédilcrgdgelp i@ 2 whereas the dimeric

pronoted, and the nonone diner ratio of obtained scFv |
fractips of e scfyewithsatcystemer igpidues i s 6-tgrmippleprigion gty mainly as a

andpoi of._over al : [ ' [ ' .

on U800 o0 RUBEr PUNIRIL 5 MG ML FRPRCLfa ey
resid2e8qF . 15y nbredudingsgViant U Ehesdingl disaysbgition inesindnemer (Fig. 5,

to 775.2 ng for,the scFv. with two cystei eresigue ]
non-reding 8ok danent) o dulcationdhat agsregiigndiad BepTE Sl by protein-

f. @l | e ;

ol Y ] B8l Sl AR e 3 o g 5
(reduGhgaRdGn-teiemgronditidng)ishgw the corresponding monomer fractions .

The same samples were also run on a reducing gel (Fig. 5). Regarding the scFv without the
(His)6-Cys-(Gly)4-Cys-Pro tag, lanes 2 shows that any dimer present in the non-reducing gel
was in fact due to the formation of unwanted disulfide linkages between cysteine residues in
two respective polypeptide molecules. The same holds true for the residual minimal amount
of dimer of the scFv with the (His)6-Cys-(Gly)4-Cys-Pro tag (lane 4). The reducing
conditions within the reducing gel suffice to open these disulfide linkages so that the only
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and reducing conditions (Fig. 5) showed clearly that
approximately 80% of the dineric fraction of the scFv
WOWRa0k/088036 ngl e cysteine in its Cterm nal portPONER2085/007748
di meric, crosslinked by disulfide |inkage (Fig. 5,
bands"GBkeFRAUSEE We $dnont @RCsrRties YIGHEASEY REIyHESRIE & which no cysteine
fraction of the sckv wth two cysteine’residues in its_
residus-wighinitireadc Foo attei abite toxfost disniidellynkages avithoanyroslrer cisieinegesidue.
the formation of a disulfide |oop between the two
C-term nal cysteine residues (Fig. 5, non-reducing
Exam@f! 4: $i80%irddted PRGN ofHcF A0 §@ORH I Wihoub HR CBASREL (His)6-Cys-
(FIrg. 5, non-reducing gel, Tane 4) is an indication '
(Gly)¢#ias-Pagdgagegat i on had occurred only by proteinprotein

L nteraction and s.not due to . disulfide c wallq!
PEGYII_%W&% %reg Gystainss gi%u&:p regulfj F]eadﬂgt?lﬁ 5\0 geneaus sr,rcg’gifl(ﬁ@n gbﬁ}ggate. Two
proteifORHAIRNSnIAARY, thPefiielys SROTUINGFIORRNREe fC-aeinini) S(His)6-Cys-

The sanme sanples were also run on_a reducing gel (Fl%. ,
(Gly)&CysfRegdagliand sche vadrihevi tipraninalt (Hs)6-Cys-Pro tag were incu ated with

e 4 AU 4 CUER i KOG Sl bl e ermina
disulfid® Briveef REuTahs GeweS frédwidmied 1 gictpd.f i de | i nkages

bet ween cysterne residues in two respective
pol ypepti de nol ecul es. The sane holds true for the

sj. du el u ' . i h
et USRI Rl W cBh LOSHEEEY, Mphibtpto remove
residu@@ AT was sheni gehformédesing @BS axgp gmhingUfifffec enPBGadelsimide MW 20
these disulfide linkages so tg%t t.he onqlk}ybinds
¢ a1 gf 3P

kD (Shsamtaiad2ReMOPAL) FahedHsd te g 8f c3chpolyeptide sample in a 10-
fold 188@/ ReRsk 3¢ PEG %Bl?éﬁlé%? ¥ShSh PRIPTES BUe Wriebithe kBSwn meaning,
SCFvs are able to formdisultide |Iinkages wth any

namebt Me@wthoys timilysthylesd gb_eol’:BZFahe'pd)t:hemhalf ﬁfd@ch{ipoémegtide sample was
=T A TR TR Y Tt

cysteines should result in a stabl e honbgeneous
scFv- PEG conjugate. Two protein solutions containing,
Each rresgient wase Ellowerito foceut for R/ hojins iwith egitatioar #fi fegm temperature. All

Hi s) b- Cys- (.G - =Pro_tag and. V. WM . I
semnpleS p e AR S R §lag e PR RE gl ® ahF Rrefgpg vith siver
accor@ingdo kiaRahrdGRBGEH (BivitRitenf C2. Ml L.0610) eThoresulas art ghown in Fig,

tenperature to reduce the termnal i O disulfide

6. bridge, resulting in two free sulfhydryl groups. Ge
filtration (Sephadex &5 M Anersham of each
pol ypepti de separately to renove residual DTT was then

Lane @fo@@%@@’eﬁ&b BEFPBh @isy6-OysPran gt IiCHtetninal end. The cysteine residue
nMPEG Mal ei mi de MW 20 kD ( Shear wat gr , 2B

\ PO]) ., was .
has bgedipckerd pierepgtion Wi eth a@ggﬁiep F%alfﬁ%:\%g é?ﬁﬁli‘BWé gn,scFv with
: y f R | &3tei i
o8 NS o R Sha B o et e v
blockP@by eédeiibe ethgltyydnlaleimileeTin¢ redativiedntensitiesed die bands in lanes 1 and 2

. ol ypept.i de_sanpl e was, i ncuhated wi th 10-f ol d. nol.ar, .
(. B pAHER RIS i R et iy T Amebopifpyffane 1) is 2
measure of the enhanced expression efficiency achieved when expressing the scFv with two
C-terminal cysteine residues as compared to that achieved when expressing the scFv with a

single C-terminal cysteine residue.

Lane 3 of Fig. 6 shows the result of coupling an scFv with a single C-terminal cysteine

residue with PEG-maleimide of 20 kD molecular weight. As can be seen in the upper portion
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Each reaction was allowed to occur for 2 hours wth
agitation at roomtenperature. Al 20 sanples were
war@bpasede by SDS- PAGE under non-reduci ng condi PCDRB20851007748
stained with silver according to standard protocols
Iyl , PRGN scFRGwILHhihSd, B HAUR of which |
oflm{eﬂféﬂ@{@%&?fgﬁgE?dﬁP I g. é}'gﬁde%i cts scF\/1 W't h o WHER 1S
likely(adi in)isatBysePthe pabr éxpsesGiongiatinahd thedeforfHessapsolatermnounts of scFv
[ h | ock i i, t h
ObtaitE AR i 8D S Blo R 6 SRR S g epast, lame 4
of Fid. ld, &) ®nfensnd SEn)iles Elternahall c&&efﬁe&@ﬁﬂﬂé@%h&ﬁﬁ‘t@d filofh one another
Whi ch both cysteine residues have been bl ocked by '
by a 4-ghecinedinler hhs becnyreadtdvith @8 KITREGs shewsd treo digtiedidiandse One band

o ¢ Pl S PRl RS e B0 unl SR it AR st e
reactiBRSHitH 90 KD'PE&N@ d ot ipfocRedTRASHTFleBbn. TR GRBEMEL@r band at heavier
expression efficiency achi eved when expressing the

molead@\w gightistanondicgtiorethe HaKDBE® dizn esacted witle §olisof the two cysteine
residl%(l:fag {Iﬁ%gee gll-%lgrptglqgi)?gﬁglo%vtﬁg s&ﬁve g ?f(ﬁroetslfi%% ﬁlﬁ%ﬁ@&gxfg%ght than the

ermnal Cysteine resi
PEGHffitibn Frodhaws thé ecFvewith tondf a eiaghl Crgmanalse/steing febidae. It should be
single CGtermnal cysteine residue wth PEG naleim de

: ; . . d :
emphagizerothr it ivests il essiblg grablainsuidigient eysidagreppfaning fighes material

ror R34 25RO, SRy R BBl B, B g v i

the Citermtih&eloytidnof thd sk, separavdd frbra ope anothmpyyes ¢+ gbyrine kxlids.,
and therefore | ess absol ute anounts of scFv obtai ned
using scFv with only a single Cterm nal cysteine
residue. In sharp contrast, lane 4 of Fig. 6, in which
the scFv with two C-term nal cysteine residues
separated fromone another 5 by a 4-glycine |inker has
been reacted with 20 kD PEG shows two distinct bands.
One band is at the same nol ecul ar wei ght as the
correspondi ng unreacted species, indicating that the
reaction with 20 kD PEG did not proceed to conpl etion.
The ot her, higher band at heavi er nol ecul ar weight is
an indication that 20 kD PEG has reacted with both of
the two cysteine residues in the Ctermnal portion of
the scFv, as it is of higher nolecular weight than the
PEGyl ati on product of the scFv with only a single
C-termnal cysteine residue. It should be enphasized
that it was only possible to obtain sufficient
cysteine-containing starting material for the
subsequent PEGyl ati on reaction by incorporating not
one, but two cysteine residues in the Ctermna
portion of the scFv, separated from one another by a
4-glycine linker.Clains 1. A conposite pol ypeptide,
sai d conposite pol ypeptide conprising a desired
pol ypepti de and an expressi on enhanci ng donai n
("EED"), said EED conprising first and second cysteine
am no acid residues Cysl and Cys2, respectively, Cysl
being | ocated closer to the N-term nus
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of the conposite pol ypeptide nol ecul e than Cys2,
wherein Cysl and Cys2 are separated by a pol ypeptide

wo 2ovk®og09cai d | i nker being free of cystei ne aPdI/EP2005/007748
proline; defining a |length sufficient to allow Cysl
and Cys2 to engage in an ipisagol ecul ar disulfide bond
with one another; and having a flexible polypeptide
conformation essentially free of secondary pol ypeptide
structure in agueous sol utio lerein at | east one of .

1. A iposiihgoiap Sl S o s ad nePHEs e g £ 35red RSy Blptide and
an exXpRdsSion- enfiancing d@ﬁ%?@‘ﬂ]ﬂ)"ﬁ,oéﬂd)m d6mpfisitb ird? dnd second cysteine
_Wherein at |east 75%of the am no acjd residues in_the )
aming peid eesidies (sl @ad €053 respeciNely, Alyal buiag loqagad clegsr tagde N-terminus

Thr t. fvr...Asn A N~ 3. .The.c 0S|
of tog st el ey pIsPLRE v PR BRRCRIA G g separted by o
polypRpliddeiier kaid Bni@rSi ngl e chain pol ypeptide. 4. The

conposi te pol ypeptide of any of the above clains,

* Wi frea ofecysEDeiandpsdixeed at the G or N-terninal end

of . t.he conposit ol ypeptid . osite. .

» oo PREs: ¢ en SGnGRaY B ALl wpd dse Oimerst i fhitramoleculr
Efil8doborddn@ith Bhdinotketsdmd( Xaa) n- Cys2- (Pro) m wherein
nis any integer from2 to 20; mlsO(zer(gg or 1, )

¢ afdvingamflesiblel padywsptide ceformawsi essemially s off spcontlagy, polypeptide
Th or Ser. 6. T{)}. conposi te pol ypeptide of claimb5,
wREPEFs Tagusols sp 3185"4 is (Ady)4, (dy)3Ser,

wherdifdal ledst@n&loy Cy§d MeC {3l iy Heérivitiz6d WAther Jedivdtizalide moiety.

conposite pol ypeptide of claim5, wherein n=5 and
(Xaa)5 is (Ay)5, (Ay)dSer, (Ay)3Serdy,

d r A ( . ( . . . .
S LD NE T N O
the lifilive afeFdldcfeddtorh By f Ml 'WVal5 Leu, Ile, Ser, Thr, Met, Tyr, Asn, and Gln.

-Hi s-Hi s-Hi s-Hi s-Hi s-H s-Cysl -(Xaa)n-Cys2-(Pro)m or
-Cysl - (Xaa)n- Cys2-Hi s-Hi s-H s-Hi s-H s-H s-(Pro)m 9.

3. Thg R e, K BBl A0 AR TP R B R is @ single
chainmpefiepidde. pr oduct of the Cysl and/or Cys2 residuel/s
with a derivatization noiety 10 conprising a nal ei m de

group, a sulfhydryl group or a pyridyl disulfide
4. Th8'c8MBosite polypeptide of any of the above claims, wherein the EED is located at the

C- or N-terminal end of the composite polypeptide.

5. The composite polypeptide of any of the above claims, wherein the EED is of the form:
-Cys1-(Xaa)n-Cys2-(Pro)m, |
wherein
* nis any integer from 2 to 20;
e mis 0 (zero) or 1; and

e Xaais allowed at each position to be Gly, Ala, Thr, or Ser.

6. The composite polypeptide of claim 5, wherein n=4 and (Xaa)4 is (Gly)4, (Gly)3Ser,
(Gly)2SerGly, GlySer(Gly)2 or Gly(Ser)3.

28



[*]

10

20

oy
RS

30

10. The conposite pol ypeptide of claim9, wherein the
derivati zation noiety conprising a maleimde group is
wa@ basposobs om PEG nal ei m de ("PEG MAL"), a PCT/EP2005/007748

mal ei m de-functionalized fluorescence marker, a

7. THEE‘%&h sPL@ Jo Ph@@%&"c&%@ 98%&&@5%%@%}4&%}%%((}@)5 (Gly)4Ser,
na unctl onali Zed radi oactive tracer of

(Gly)a8érétyi (d“éy)ﬂﬂméﬁl}c)haﬂ}hySalﬁGbr)bpeSW(GI}O&SI i nker. 11. The
conposite pol ypeptide of claim 10, wherein the PEG MAL
is chosen from nethoxy PEG MAL 5 kD, nethoxy PEG MAL

8. Th@@oﬂﬁi?os%& polrﬁ{ebﬁéfé/oi(f %taMﬁl&S‘l&Wk@hereﬁi&h@EE}D PESHYEbR:

D, et hoxy PEGE d%n D; nethoxy PEG MAL)2 40

kD or Phhﬁl&thﬁaHﬁaﬁhs St@)@ﬁé@a)nfl@yﬂﬁ(ﬁéo)ébﬁbo& te

Sgryeggﬁﬁg(ﬁﬁ)ﬁlc’%&ﬁ?#% ?f%l e y%:ﬁgrzrp:rlsy ng a

5-thi 0-2-nitrobenzoic acid (" TNB thiol") group or a
sul fhydryl group, in particular wherein said

9. The @pmpgmemﬂmpn%p@ly qighegheye clipp.othargn Heteryptized Cysl and/or

Cysay Y et 03 TP GROUPESLS BRLNGRL L850t moicy
comp#ginig\earh hlzed dwitdupge nilfiaidty @tduprormpyeidybdisilfide ghoap.
conposi te pol ypeptide of any of claims 1-12, wherein

either Cysl or Cys2 is derivatized with a flrst

10. T&@L&?&%&Li@é@?]ﬁeﬂ{ﬂee&fﬁlmﬂ?9| @/Ihgﬁgueﬁf?:s&?ﬁftahi’a%oﬁtxﬂ&retypéompnsmg a

rrespective rivatized wt
maleado gebugds ich@stenzfmm @EGmabir;ﬁde](SPECﬂMAMhpcrsalbmude -functionalized

ﬂuorquél%/c\gg ag%?,, g; ctgrﬁbgé ; henggtgc%o% maﬁ-lﬁeé a maleimide-
functiAIRARI h&oRY 336 ReRE cq'ea Iﬁileﬁﬁﬁe—%&ﬁﬁalfﬂé@ peot6ih dtd¥Blinker.

erein the desired polypeptide is chosen froma
nnnospeC|f|c single chain antibody or a bispecific

1.5 B SRRt o RS AGD R s b

aqhétgg%y E@msyma first portion specifically

bi ndi to an effector antigen and a second portion
e sprethdtycBEGYMBIN KXY to a target antigen. 18. The

«crrebony PR AT osen trom the
methoxy PEG(MAL)2 5 kD;
methoxy PEG(MAL)2 20 kD;
methoxy PEG(MAL)2 40 kD; or

e any combination thereof.

12. The composite polypeptide of claim 9, wherein Cysl or Cys2 is derivatized with a
derivatization moiety comprising a 5-thio-2-nitrobenzoic acid ("TNB-thiol") group or a
sulfhydryl group, in particular wherein said derivatization moiety is Cys2 coupled to Cysl by
a disulfide bond.

13. The composite polypeptide of any of the above claims, wherein both Cysl and Cys2 are

derivatized with derivatization moieties.
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human CD3 antigen, the human CD64 antigen, the human
CD89 antigen and the human NK&D antigen. 19. The

wae ovpossobe pol ypepti de of claim 17 or 18, wherBCTYEP1065/007748
target antigen is chosen from EpCAM CCR5, CD19, HER-2

u N , _ /- . A\ ' . 1 .
14. Tie ccznlffﬁ&tg’pd';lﬁ%f?lde '%@:%g gﬁwmé%b%%ﬁ%é @}Eg%ngstl or Cys2 is
deriv@ize0, wigDa3firsCoslyatigaigy nwi¢tpewldds the ragpeutiorydth€@Ds, Cys2 or Cysl,
A obo H fucosyl Pol.y .SA 2,
respegiiel T ALE WAk RGP JeRy S8R TS Boni ¢ Hedgehog

(Shh) Wie-1, Plasma Cell Antigen, (nenbrane-bound)
gE, Mel anoma Chondroitin Sul fate Proteoglycan ( P),
15. ThBCRXHPqSNE Telypeatige etelrisnt4, WrEAR theressond gbmvatlzm molety is ethyl
males élgen Prostate Stem Cell Antigen (PSCA), Ly-6;
T Ef‘mgl ein 4, E-cadherin neoepitope, Fetal
Acetyl chol i ne Receptor, CD25, CAl 9-9 rrarker C‘A 125
mar ker and Muel | erian I nhibitory Substance

16. Theewppasitepphmepiide affpy(ofithe ghavestpims, wharpigdhe dw@dm}wephde is

o R AR T ST o

antigens are human antigens. 20. A conposition

conprising the conposite pol ypept.i de qf any. of the
17. Tap soR0eps @gb}ﬁap%fiepﬂgmﬁaelﬁ | ey &me%ilcesmgle hain antibody

comp%%f ;% gfﬁ i A? %{llﬁg?lgf F@P%%“%’ eff\?ﬁtglfel Qﬁh&ﬁi a second portion

speciﬁ@ﬂﬂpﬁxhdingpm;apmiand@monprl ses a desired pol ypeptide
and i s expressed in higher yield than the desired
pol ypepti de, said nethod conprising a) providing a

18. THe! E&Iﬁ?&élﬂ%&%ﬁﬂ& ®f eRGAdI7NG/nbRen ﬂ?eséffe%%r RatiyReRt dfdesn from the
I ncorporating on either end of the nu€leotide

humas eCi2 rntigem cibdihvgnanh€Ddé sintigen, pibt: yipepni dB8A antige and dee human

NKG %E%?ce encodi ng an expressi on enhanci ng domai n
%ﬁ encodlng, sai d nucl eoti de sequence encodi ng

the EED conprising codons for first and second

cysteine am no acid residues Cysl and Cys2,
19. Th@g@émsmmc)}ypepﬁée ebelehn flg rord,ﬁs Wheesit el tetaet aufigends ghosen from

B A DR T BRI ol Bt R o aatau o Ly G aRAUC-1 (mucin),

MUCQ,)/MZJ@ EMS HPA MUES ATy, MUOSH, MUCdshS@qmﬁmYem P38, CD30,
i de linker, said i nker bei_ng_ cysteine-free;

ganglRuden e 7 a&qe@ﬂ&ms@wc.@ﬁbot% e ML Ry A, GD2,
Carbofd 1R BRIaEe 19&? CH4498] S%U'ﬁﬁd%%hég &é@e Wg@‘i Plasma Cell

one an trans ectin
Anti gemq @ﬂembrahe{btmﬁd)e gH, bMelanbmaa Chomdroﬂzmp SeHstc oProsgoglyean (MCSP),
CCRS, T}%-%I%hg lilalréc%?slog g’?ﬁ)\ﬁ mesothelin, A33 Antigen, Prostate Stem Cell Antigen
(PSCA), Ly-6; desmoglein 4, E-cadherin neoepitope, Fetal Acetylcholine Receptor, CD25,
CA19-9 marker, CA-125 marker and Muellerian Inhibitory Substance (MIS) Receptor type II,
sTn (sialylated Tn antigen; TAG-72), FAP (fibroblast activation antigen), endosialin,

EGFRVIIIL, LG, SAS and CD63, and wherein all said antigens are human antigens.

20. A composition comprising the composite polypeptide of any of the above claimsand a

pharmaceutically acceptable carrier.
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d) incubating the host expression system under

conditions suitable to result in expression of the
woe@beaopele sequence fromstep (b); e) isol ati PQI/ER®05/007748

pol ypepti de expressed in step (d) to obtain the

21. ACﬁfEﬁRﬁl' depahyiRgRhd Q&ans@te%lypEBﬁd%f R oFfclghRi 1M & lwherein the
the met hod conprisin further step of derivatizing

comppéite p@pprpside @omm@e@dﬁtsaed oblyaepiide and is cupregss)l inthighgs lyield than
the deaslrgcli 801 Oéﬁchde, said method comprising

a) providing a nucleotide sequence encoding the desired polypeptide;

b) incorporating on either end of the nucleotide sequence encoding the desired
polypeptide a nucleotide sequence encoding an expression enhancing domain (“EED”)
encoding, said nucleotide sequence encoding the EED comprising codons for first and
second cysteine amino acid residues Cysl and Cys2, respectively, the codon for Cysl
being located closer to the 5°-end of the nucleotide sequence than the codon for Cys2t |
wherein the codons for Cysl and Cys2 are separated by a nucleotide sequence
encoding a polypeptide linker, said linker being cysteine-free; and defining a length
sufficient to allow Cysl and Cys2 to engage in an intramolecular disulfide bond with
one another;

¢) transfecting the nucleotide sequence from step (b) into a host expression system in a
suitable vector;

d) incubating the host expression sxstem under conditions suitable to result in expression

of the nucleotide sequence from step (b);

¢) isolating the polypeptide expressed in step (d) to obtain the composite polypeptide.

22. The method of claim 21, the method comprising the further step of derivatizing the
composite polypeptide obtained in step (¢) at Cysl and/or Cys2.
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