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WO 2006/ 008096 PCT/ EP2005/ 007748 5 ' e
Expr essi on- enhanced pol ypepti des The invention relates

to pol ypeptide nol ecul es which have been nodified to
wWORoeN®odghei r - expression characteristics. Theqgpioosioer74s
nodi fi ed pol ypepti de nol ecul es are expressed in
better/higher 10 yields than their correspondi ng

partners, i.e., polypeptide nDIecuIes t hat have not
been nodified (o% the_nucl Brlev ?g. The
i nvention furthe XPQFQPE?“ ePP s conpri sing

such pol ypeptides. Finally, the |nvent|on provi des a
nmet hod to prepare the nodified _polypeptide nol ecul es

The ipypotion @aatﬁsv & pelupepfide TRlesidps ovitich Raver lgﬂepdwqqged to improve their
expxg&*?cgl; 4t %?%‘t‘%g ghéa {S?Bldlr;f%{i ;@Wg@%{é&t& Eﬁ‘%l%] T ego ’gjg%%%(gﬁ Heﬁerfhlgher
mel@ethan dtheli Ecovﬂaaroadmgppay’mmsau.e,, polypepioder wﬂnmlﬂ:s rat have not been

modiiF] G fped B S RISE i it S5 B RIS B isBBppcit Somprising

suchO @b eptidesle Fatly,! fe Mﬁﬁcﬁﬁ Ip@cﬁmmhﬁlrmbﬁhld %Opﬁpﬁte the modified
pressi on of reconbi pant po eptides In
Polymt tﬁngx CW%F%%W%‘S‘H Daorgtioni e faﬁ 9 desggiption, mention
of a @dﬁgﬂéﬁité}%ohﬁ%ﬁﬁdﬁg%‘ﬁé ﬁn&fst@odda%%fa%go&;tﬂ %R;dlﬁ:%pu&éyk%ﬁ se and,
he "pol ypepti de produced is intended ™ for use ds
whem apprapstates th dsbmspmt@m&p@qlcm achgrequenceurs wak be apprecxated by the
c f g8
skﬂlg&; gééigéra?ﬁae %%18 Bé(l?e% %s‘gjleg) p%oe}ﬁ)eagég 51? &Jp? sg&lb glﬁnancmg
dmmmﬂ(EEﬂDagnostlc agent n1ght need to be nDdIerd such
that it can bind to a solid support. Alternatively,
the polypeptide nay need to be coupled to an agent

Expbdi®iVol Gedofntlitbnb @oMbeptilel 2€ ahibobial BO6t SsRmiSisi aaia@ﬁe@m Way of
nmet hod. A pol ypeptide intended for adm nistration t

prodyging &ge %i@myﬁ? of fesired BRlveler. Whenetha pglyresfida @&211“9%1 ip gaended

~ for I%Qdisfal &d cﬁtx@ rag%r E}:Q:ra@ et | fifhdr mYdiHG b VIhE bESpeptide as
0 coki

r exa its phar etic properties.
exPr%ﬁql vsaoﬂmnc@ﬂsany ﬁarreaemm aarelypgpigdotitanded Sor yasesstd diagnostic
s n .. react,
ool 3 SR8 8 Do B OSSR AR Sy, o
polypeidida m@aﬁéadvﬁ ’ﬁd d@lplfgir UM afend ABoWIng ND k® bef\rlmhhezeﬂmynm certain

e 3o P DI IeEIBEo e iAo B 1 B eRb oty afouese of

therdp§anBPhEAER bk deodiRRE e e B and R itdh FRE profRHBRCHr eample its
such coupling(s) is dictated by the respective

pharmgecleinadis PAPRETIASNDer of reactive anino acids within
t he pol ypeptide. This neans that in a pol ypeptide with
mul tiple reactive 35 am no acids, chem cal coupling of
Derigatthetion @f | &z a¢coorbimmaile tproductd ;Ioh@epﬁdey baepto'sti efton Iabcomplished by
hrou

e EaetR BeEE oL TaR B D A ARy DG & oscive side

group &3 Glnk 08 nddte D tRE nfifo dbiddRodRieéDaROBGhe polypeptide. The result is a
PCT/ EP2005/ 007748

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 ocour

multiple times at locations throughout the polypeptide corresponding to the locations of the

reactive amino acids.
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For sone purposes, such a nultival ent,
site-nonspecific coupling of derivatization noieties
to a polypeptide may be desirable, but nore often it

wio20liosgefOr exanpl e, in a diagnostic proce%ﬁmrzh&smwns
may be 1 nportant for accurate quantlfl cation

For E@I?es SR GH et 2 bl afenf I@ﬁe-n&ﬂ ?ﬁé b¥&@driva@tati@N foieties to

of ypEptide no ecu arly, successful
a pcﬂjmpa@eemnycbes deseblef bat p@lrfy pﬁpm ut:l@ bet. ov gxarfiplenin a diagnostic

he_ability of t o
procgPE; gy UhrBRPE e SEBT St He oD ebirEaE U fymit e
num®ér 6ﬁﬂe&v&£ﬁaﬂ@ﬂwp6r @Glypélmdﬁ uﬁchecﬁllfStot it Sﬁ:ﬁllarl\yasucartsshh therapeutic

use é’rgq? ];)J({}tg{qgggf }rng&rql;g Ce? r %é lpg gl&ﬂban dlgzl %Jgag %}]3{}? prachnoner to precisely
predift 984 6 Qﬁ’é MlOR%ldap Q&Rﬁy SEent pYiybéhtidaem skl B@&datmn variations

course of thera Y. addition, a site- nonspeC|

resubipgftaom gnesintiglle ém%mqnép%rﬁ%@wgﬁ%ﬂwe b éllleymlmepfé‘%e used may
undé%tﬁha%lr}rgg% 'ﬁc?)tn%]%@ﬁf RrF}h R %% sd S@%etrétf)ya@n addltlon < site-

ypepti esired activit
nonsplegﬁb cﬁup]mg)drmﬂherap@tm 0 dlagamcvm@pegu@ wijh @ d@nvaatﬁatlon moiety

RS HBSNBERH 55 ARG, o g s e o

caseDiRe A gmglet €hdit® aBitRIA) @akypyptaleds Aeriedted o ut attembailjemﬁc fashion
prevented from binding .tg ant or ced in

sucke i PRSP IBHRIgE Siferi> SRl B4 eeﬁP‘ﬁ%‘st%@g‘hj gvented f5m binding

to ahﬁ ane Wau€edtn 1@'%&&%%&@‘: e Gheipta ERE S rt&h]@edci]h-\%taﬁeutlc or

ody nmaybe abol i1 shed or "at | east at t enuat ed
dlagnQSUIC @ﬁ‘gﬁt@m@e@l@ elsineantibpdimay be ehadishrsenr of loas AbTvalsd-
pol ypepti des such that derivatization is possible
only at predefined | ocations, or only at one
It ispsfetefesingde, | themtio @ngnwrtrh@nﬂmhapp eplypedidesrstobcthptederivitization is

N

molédtt. trhe valesdy &bopstingaf b tencd by contrylliag meammhenfmdnve amino

characteristijcs may. be nodul.at e in
scich dee PSP ey BHT B Sefiredgogspt Sy ag‘% Jast g‘mctemtms
may H@%ﬁb&ulat&&‘ By 'p[hfnﬁﬁl@ Ghd RBatfth dfGciPedupBaRd sles Wit tdpBiisieally impair

nol ecul es in the environnment. One_am no acid which has

the ipteragtinn obide ﬂPIYP?PtldH vathrollaps peplcyles s gicREONBEBh s e Of
its inmportance in stabilizing protein structure via
formati on of disulfide bonds, cysteine normally occurs

Onei amin® Beifh oihighetps |pd:afsn esfyl intthigedgardsid cysieiat. Baesuse gf its importance

i s SR BB A5 B Pl o B s s

polﬁ%ﬂd%@ Gnl3Ohtysfidkd d&aﬂ@isl \Byt Meorpoaiicga sifighk eysiciva ittage'benign"’
steine's rea

A MY Fffﬁe\c/tfwﬂgﬁg%gg%f’eaﬂgfgﬂ FoprE vt one om

take"\édtvgxﬂb!ée oPEyéfélﬁJLOfétactﬁe%ﬂﬂny&?Fh@’ cahihestd pgutahenchor point for a
desired polypeptide activity (Vollcel T., et al

desifedOdutivatizaioni Wit by ¥ithewtasizgEgantiysetiatns thp drgiedyeqiypeptide
ti " r es into
a"%& 8@% ﬁdesﬁf@%‘g#%%ﬂ%%s@%?ﬁ%%eﬁ {/bgtSl g%glt n entails
certain di sadvant ages. Often, the desired pol ypept| de

[1 .al d
Howge RSB ROToR Fb UL G BRe SEvtiee dp PRySssfh Ry %FF%S"S of
denﬁﬂlzatﬂﬁﬂéﬂtmﬁﬂﬁﬁaﬁﬂiaﬁbﬁﬁageﬁl COft0 K t&dlrétbpolymnﬂm Iwgib skeady have

of derjvatizing.the peptid a
cysteine residues in its ax%mo acl sequenc% for ?he puxposes of structural stabilization. An

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

2



10

15

20

25

30

2 WO 2006/ 008096 PCT/ EP2005/ 007748 derivatization
nmoiety may in this case enter into undesirable
di sul fide linkages with such already present

wo/shEbdass, severely perturbing the pol ypepti gET P20051007745
structure necessary for a desired activity. IE 1f

deuva?e %%len[n g( %grylﬁetﬁ{s de. dogs Hﬁgtungésﬁ%lta SRR ﬁhlé@éé with such
cys erner ts am no aci sequence,
alreadpq&bmt atysteimegf s@esl;ngbmbmgt@uenpalyr@sn@@t@qwesnepﬁsary for a
ad.to problens. Follow ng expression in a host
des“ﬁgﬁ%\th‘fl Ym pol ypepti des containing an engi neer ed
cysteine amno acid residue can form pol ypeptide
dimers with one another via internol ecular di,

ul.fide . g
Evennifs desiet BEBROEE AoRF B RSO Py Ay BB 1 fmino acid
d&9sthin frék?dde%%:&)@m! 124 td Problems. Foll
St;qu{e&%ypept %@‘5‘%‘(&?%{@“? Qﬁ?t etB al . (2004). Bi ocgrr?J Sms ollowing
expi€bsm 153 ho@-@ganighapalEpepiides eontaiping @p ogineerpy Sl’séff"i*ﬁ o acid
s..Se n bond
e e bl 4T VTORL ol ,2 L Mkl B v
betvichg the ltyipe fitd. c@lﬂljﬁryls greuﬁae@l%\tlwetwon cystadte sopiiuesriny the respective

poiygéﬁjt%dg%@?ﬁ% ﬁﬁﬂg:’igég?%d"ﬁ} RinsRe el fﬂﬁ@-@%h%fsen'r et al. (2004)
ProtBiX| E@% e Sef andil i7pNFhie rdaugdr| is ﬂéi‘tidu&rlgtﬂeigeowhaﬁansm@pmkaryonc
con

ions are essential for 11‘ Br mat i.0n g ;
eXPIgEsigY B t@ﬁ’FQﬂ’:‘P@:F]@ RobsPYdey | E’gf 1 PEGRFS laéuﬁwa TS pproteins are
grachllfty BA5E80bq RRLYBERIHHRSARR! Gact heXabEGOLRI BRI Ghéb@xidative

undesirabl e i nternol ecul ar disul fi de
couditiors ptw&nl"\éé‘ﬂuf@r seshc yidaivse conditiqng s gsroEiAldy g formation of

desx.ba%ieg %gg% ~s%ab1]$ﬁ£ g%uﬂﬁergcﬁldﬁ B ttﬂ@nﬁs%éﬂ% n)]}p\éﬁhde chain, they also

ove |1 ssues are not

. pro@¥pres fcbrﬁ:ratmnn o|ﬁ m&anyma ésternhaieduire cbaulﬁde bqnil@ @Vt)ﬂegn free cysteine

[ och 1- erients ed
resi Qi o e St o SRS QR lB elifsplaRed |
dineric (i.e. i nked via an internol ecul ar disulfide

e e R LSS A Bt I BB Hoten
1217 g8l lé‘iﬁemhént%ére deSiibed thaparme e Mhodnt af ﬁdaﬁtg&xpressed monomeric

Ctermhal cysteine residue was nore likely to

andidimetione; Bokellonan wrmelosuiry CAFIERE Do) es Rl FFaRce depending on
wheles bl %F{; ﬁ)ﬁir\%g&?de ot ﬂ;}%@ ohd K8 !to @bl c&ﬁeﬁéremdues It was

MONONEri ¢ so apparent from't

: -foummhu A ivdth 4 biagletCrennophystamenesided W@(m@slé@bf to exist in dimeric

lg%ﬂeptkg {}ES | ng:uﬁoo.ut thg Lﬁgona?]]\ sr‘%?so?(‘fc}ré Wﬁ{eﬂrf to exist in

mor[cﬁﬁ/e&?@ 8fn {10 & albd pprdns FiouCthist fublicdiima thamha:w @inuant of expressed
- residues (which exhibits a tend .t form an -
polTARe RSB AP GRS dRCBEHTF AR P Pem e, Additonally, it

is r@JeQQH NHatAGL ickhdtdict 30t BePRA) adsteineReiduex@VRES bitbits a tendency to

pol ypepti des intended for therapeutic use; jt is often
forth ap ottagelechler disulisls bred)srhibioenis PosdiRtRR YY1 o
produce the nononeric rather than the dineric isoform
The prior art, enbodi ed by the above nentioned
Esppmhi]ly whtr mpr@ﬁmg wolypeptales intndedfor Srepapicrisugehid is often important for

i nteres [

the di fi
o5 SRRSO BT PRSI ARTRLLE, g oo
Thd R Srtt @mg@dl}?‘“? t]iefulﬁlveﬁﬂnmﬂg}mmhhqanbh of pue orala thendmrestdes the
resere]lroctherp{n?grlastgd mo gxp%estsgl% a gl%lnggencepolypephde derivatizable at cysteine with

certain tools to achieve this end. However, the prior art does not provide for a tool suitable to
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3 WO -20061008096 PCT/ EP2005/ 007748 express the
(nononeric) isoformin acceptable anounts and with
acceptabl e binding activity Thus, it was an object of
t tveo priesesnts i nvention to devel op a DNA const rUCKcrgpannsmgrsx
allow ng high yield expression of the correspondi ng
tpfeypeﬁt(h@ﬁoﬁx&hd,)hbdfbﬂﬁgm&ﬁc@ﬁﬁlﬁBbéﬁhﬁts Rhadin gc%taﬂ)l@ BiMding activity.
,ﬁ%greln the pol ypeptide is predom nantly obtained as a
ofer caan‘PJ?‘ﬁé)&t‘ aresagt T%‘@“F‘ﬁv dpdgyaomayiNA sppegct allowing high
yidli %xﬁ& b6 oPheRiop¥ifdhdids %oﬁ%@b@d@e&%xgnge&? th:'e?lgbl% binding activity,
sowca conposi te pol ypepti de according to
vArede fite nqlmqﬁtl%ﬁ predemgehiln ebtaingdieh @ monginege polppeptige.
aspect, there is provided a conposite polypeptide,
sai d conposite pol ypeptide conprising a desired
Tihel B}Aﬁ%rﬁonSdleavarWIWd thispolgssi pn penliding iangudeoaici etlcodlng a so~called

chBbdl o A SRR R S Sl RFE20 % o ctams
respectively, Cyst being Iocated closer to the

N-term nus of the reconbi nant pol ypeptide nolecule

t han %ﬁ wherein Cyst and Cys2 are separated by a

I‘b‘&ﬁf’fﬁ? % g 19 ?rﬁwé?d afggwasweupﬁbe?pﬁde Sl sempesEe of
p@kvpcm;@esomsmgci qlamc;d pcdﬁfdptldn gnd ah exgrtdsisudthamiggdohain ("EED"),

and 32 t en ge i.n an intra
Bt R0 YR fie 5 o4 sPERED Fopha i AR B Pite . Cvs2
rqspéfcﬁpelpt !C@el GﬁﬁgOleﬁiéd 6lﬁs£8ﬁemtellﬁltérﬁ1|1ﬁlfseﬁ ok \Arﬁ&ﬁﬁlﬁﬂﬁﬁyl)olypeptlde
P e t| struct e i n_aqueous sol ution, er ei
mpg%ﬁl% maﬁe 1 and £y5 4 agpsepraled %&a Palvpeptide 15Sr, seid liker
derlygL ﬁnﬁfeln the desired polypeptide
is an a tlbg?$£&%5ﬂ%§ |ncgrporat|ng not one but two
cyst ééfiring edexjrile suffigrent tnalid®y st rind Qyls2 1Blebpardn dmymtramolecular
tunip e.le and eC|fy|ng the nature of the
po|y%gB@$83°P$ﬁ%£P 4 sposed t her ebet ween to
PreONBAvEng Qrfféﬁiﬂlé)ﬁol pﬁﬂe b@ﬁfb?ﬁﬁﬁ’t’i(ﬁﬁégsé}{tlaﬁy $k folr d8cHARE polypeptide
bet ween Cyst and 2, such a disulfide bond fornms,

rend@ﬂﬁﬁgeewgﬂwaﬁﬁi §% unable to participate in
wheRdamtles: dnBbeCysl @hd CH2riadaverast aith didsiiNakibel foferyi L@ @Sertn the desired
escrj bed ahove. In a sense, each of 25 Cyst and Cys2
pog’@ﬁlﬁﬂ‘?ﬁ ‘St"fi‘i'ém?l@gﬁect ive other's protective group. V\hen

nggqg'm”t ety f&&gﬁf@}f wg@%“{;&ggf%g%ﬁ’ h@@E A cﬁﬁé £ the BED and by

© tusk@g | tHetlbdgth Smd "Hlesifin® theOhdture GPMNE ﬁ)‘égjp}z’puc@’ BhkeBeqidhce disposed

seen as the derlvat|2|ng nmoi ety of Cys site

therebsiyeen telprompie dpmipgoe of eaningegioksulee disulfidetlipad between Cysl and
I
AL G oy Hm oL O "BEYSHE Wl o puiipe

- unlhiaagedbﬂm'— ohintiaemlecalac Hiznlfjdel Mridzes o dedctibed ahovee In a sense, cach of

st-e S|on d -|solat|o derivati zati . At .
Cypheands ¢t e Ham r?%?li?éﬁcpm E9oP, W AsH @@ intramolecular

 didul & 168 ﬁﬁéﬂ)éﬁrn fgi'ngéd lfe'ngi%nl ('3)%'1 ABATYs3, EY25hiPRd de¥n as the derivatizing

reduce as such dange
moiety of Cysl Conversely, Cysl may be seen as the derivatizing moiety of Cys2.

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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would in this case arise mainly fron1othef cysteine

residues present in the desired pol ypeptide for the

( L ). disulfide stabilization of polypeptide

s?*?ﬁ i(’ﬁ}?{?’%)(such disul fide bonds 4 WD 2006/ 00806 T/Er2005/007745
PCT/ EP2003/ 007748 normally four) in an oxidative

TRV HATENE Wurity v araronfes! dewiergdior rikivang ernastitthe the nascent
poRGepide g1R0LIRERbKE QXSQJI@QL@ lﬁ[ ceSuF dﬁ'éfa% g;y?)?’a C ﬁtléme needed for the

free sul fhydryl group of a cystelne
stabilizatioy f inghypeptidsottyebm nnelenesl,tyr ﬁnctsmtsedmmmmr m’lawely quickly

a!nH% ﬁﬂu§ Ulcfckg@ﬁgﬁrﬁﬂﬁgr dnfla ed 8@%" "1'% lél}éoﬁgﬁ)é‘atloﬂ ott HRker optimized

| ocked from further unwan
1y mlp@hmcehaz@f sterid pmkﬁnesam allmz € Bard'CYengf form a mutual disulfide

operties to allo sl and S

P R O Gl P erY o Pcthions sagororar « spaially

d@yaR cyitbine reddie mnthy polypBptRiRewBRR Y Bedad o Qttabm:zﬁporﬁof polypepude
aL Y distant cysteine residue in the polypeptid

‘iﬁ%‘ﬁ% U YBIdRPS st Vet Erted Uit din tnfendsel saverpa cyateine residue. In

slﬁl‘xt, ied Lifilesr cBitiresMARCOYsN a%d tQs2 Weikl fﬁﬁ%@tb%q:lﬂe{‘ B bhe B.Iil(ig]thef than either

C Wﬂ§§$=% .counterpart cysteine resid shor
3 Yséns i @ olliea cytgiae rogidae Gy e palypéptidlenays b e
cl oser to one another than either 10 Cysl or Cys2 is
to any other cysteine residue in the polypeptide. Once

Oé‘)‘@p Pé@@@ﬁd ad issletedt eukh 8 udimpmsite Ijipl;@b;itﬁiep ekbgbﬁﬂ&{zﬂ lisulfide bond
an S

| fide bo
be ex de G?C :Ig"ﬁ’cllf n‘%‘ Bﬁ%ﬂﬁ treg‘l‘f%ngs‘if’fng/ éﬁtlﬁ-%%e‘ﬁﬁ‘éggen (only) the

digulfitly )m]tdge béthresn I(Tysxllend CidoagelIbRIneaRs é&ﬁgt/m&%ﬁ?ysl and/or Cys2
an or s2

Fol.l owi.ng.this, derl tization of
Wi eV RioR oikfiss et heEspedive %ﬂa@y&lr@ GysZpey byperformed.
ot her Cyst or Cys2 may be perforned. 1In addition to --

t he_advantage of obtaining a derivatized pol ypeptide
In( gditien clen thre adyasingei ofitabiidning ok | dmuva@zelds @Iompepﬂde (which can be

kb A o R i o

sunmmgbnlgeameﬁuem tHao pﬁl@ﬁ@iﬁd&@\@ﬁbhﬁﬁ@e %@er( bn@neer@@ﬁ@@&nbﬁse an EED
of the invention) also

oI tide W|Ih|n he neani_n
(i SRR, PRYREPtdER Within Spe megningp! the jiypatiar) s @@t higher lovels of
ovérb.ﬂlﬁkpﬁzgdiéﬁ SRANELP QorP&ﬁclnﬁilﬁg AGIS 2885 E}%Eﬁ‘g& chr’ go][yﬁeé)udes which

el SRR E bt es iy e s e 1 o

R ] Bl Vi B P o, b i

t hou
un@dpectbé babddnen tie tedvhingf inOthe iior )(‘clﬁtﬁ g, thé %u'ﬁli@itidilaéf Plo et al,, cited

b lf:bé‘g et al cited 25 above at thé overal
a °“' b Pt the gy el xpression ef toinl pelvareptiderittheccepiehlst Tendmg activity would
be lhd:rﬂﬂedl@ incdrbotition ofdldficloRR HEIS MARIIBHIRY LRGQsROr at i on

of t he di scl osed EED. The di scl osed conposite
ptide’, therther;aan bepprioctdiadverll digialyiclliagbeimpared to the

d“ﬁﬁﬁlpq’veﬁ’%}’ S0OERES, HEpy VGerlf Rt olobpue T composts polypeptide
relativieytp dihériteconyRlsé poISpdpRide IS RIcicasIGBRATE 1 1ROy, de QB B8production

of@sdi ncreased relatjve to the ratio seen in production

o8l PRIveRRsids Lking|apgai Bethiswky, n@m&molypepﬁﬁegs not only

 favBRM, ovEP BDREH 901?1945%98 pﬂﬂtdtﬁ el hlglFel,r nb%@ogen%q}%e%glfie results in

dinmeric poly but. the Gvera
muglypppesved é“fﬁlémmbmpmmenc polypeptide which can then be (re-)derivatized as

needed.
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much nore (over 5-fold nore) nononeric polypeptide
whi ch can then be (re-)derivatized as needed. 5 WO
2006/ 008096 PCT/ EP2005/ 007748 W thout bei ng bound by
Whewsysoeche i nventors believe that the surprist1Tgr2005/007748
increase in total expressed pol ypeptide observed is
Wltﬂbhﬁ taaing Bagld by theat, the idhatopy bEeRsithat tBE stypsikinaNfkrease in total
MAthIn the EED to forn1a di sul fi de bond, W th one
expaq%%%irr&lwers eRpicaed Muirerahileasi @ prst jelieprorssibeos bysh gnd Cys2

withif theEBDYS fdifh £ 8RSIFAS ol 34th AR REARerIE leRSlainPhy this is beheved to
subsequent expression of two identical 5 ‘polypeptides

be sphit éhhadipfuhigtconsifgrrwins happeprineng e fibseqheabewpeessipp of tpeidentical
rolfERESPEh )y LRRE, DORTLP OB, eS8 b goks o o

foregaing disnupsion e:hestehéersmabpdgpepndeb pil bpegbired tags REI land P2, and

0 C-term.n hereovvl only. o cystein .
cact) iR e e BT SEP s TS Ao gt i with only
onedgfkieiRtresilay €le. nthiBer S @61 PPD c8mprissd hin?EBPNG defintd @Bove). The

not different poI ypeptide identities, but rather the

deserpterar brafidodi depoter Biep, gt hiferent gelypentide isiriissbpl gather the

b S expressed
R o SRR e v A wii o O

into an oxidative cellular environnment in the

cof 5 e TSR S, W) B i o

an cexdhtive cdindargevirodroers an theakiediain Me->16, mmmng)maeht: ammo terminus -

* lSRETAL D, B, R B S NS AL B N o

15

20

25

30

envEbii€lt UEReigin thisi way, @i Sulefnle d@slmrxd:ﬂﬁﬁeme aadliryd palypepnde which
for iits partner cysteipe .residue, the |atter_ bei

will pgtiipaie Pt ETichier@bilizme disuliidefond meedenty rvattfer degttpsgcystcine
resﬂﬂg Yﬂéelﬁﬁérdﬁm% bt &I BbESoWALR thde- téﬁﬂlﬁlﬁtehﬂ 81 BReLRIRINpeptide -

for said distlfide bond to-form This gmocess
to @egigs mifesthe oxidve caviraunys| Hpepdi delgdn bprdi4e [fgrm. This process

conRREF Tho b O bolebishi B SRR b ARE A loutihe Wads necessary

for pmiojmaimtalﬂmahaﬂ withérethe tesiredholypaptddetHage Hemi foeded. Once the desired

oo e WA ah oSmeloty FRRBRE R PigrLy SN h: by Cermial

portidri &¥ Tl itlo By ©yi6 b itéife FRRiud dme iR HBRevel Bare) Vtﬁérehﬁfs&‘, Do partner
t here exists no . partner, cysteine with which_t

cystginggyith spishethisesipgly cydsine may Teavtip 408 leléée B%Wd so dis single
cystelHeSestRAtRains Ylﬁﬁeﬁi‘eﬁeOﬁ@eSihg YRish&dBP NEas iR ré184ed, BR&E the desired

the finished PP has been rel eased, then, the desired

polgBpiids perdipr iofTioist properbyf fubdd and qbs@ﬁé@-styblﬁ@w ergrd the) C-terminal

_ por?clhnZéfl &%‘? i ?ler%ttd% %'e!u's %ﬁ% %s?e&xg 1{6?’1 ue WEtE Elrl% nﬁ‘ve S\J?%%lly? EI‘OQl{)

€ bea Iné resi
reactive sulfhydryl group Cbn3|der|ng now t hat PP2

begi.ns to essed jnto the sane envi ronnent
Corm%eag PiE BEPET BESt Prbe PREPHEL T R RS Pumen]p which the
ct&PEP Wdsided, |tﬁﬁﬁ~t&%ﬁzﬁ%nd bheps | 'w'i§ tirst ¥BbRIcTELd Bt Stine residue

O within the desired poly de portion of PP2
Mﬂéﬂé]a@ dssigpdt pdysntide yg{tmpoqtﬁfﬁh gmiergee hyk gannot yet form the intended

sméﬁ&él&amrﬁn%t(ﬁmaez bk dinsblifd gfsté%w thadlifif §mgﬁé within the desired

cysteine reéaction partner wthn the desi
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

6
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pol ypepti de portion of PP2 has not yet energed.
However, the single, unpaired cysteine residue within

t i S pol ypepti de portion of PP2 may react with
thg) %Fﬁ@%@g unpaired cysteine residue in the PCI/EP2005/007743
C-term,nal_ portion of the already conpleted PPl. In
“Ii"ﬁ‘ﬁ“%%sﬁt?“lgﬁ%(@dv@ De6] G580TE (PCTI EPROGSIC00TTAS within (he desired
pdiypwatite dodion Ul Prle abongl: Lsp-.e4 @gelg@tr%tﬁg Lhe. g,ilfe‘?&ﬁnal portion of
p y?]%el e residue within the desired polypeptide

}%o TU5H 2oreps. fifsererd eisalorretidesyisttet desiedpolipeptida portion of PP2

6@ réact Q4 (pal ' o R.Sueh a scenari g,
e e CoarBred ORuBle il i B Jukondel BROh figea, or anotner
Cypisioei sides vwaikin the diesiradepalypeptitit pohimnuoh BP2. eHitlesr stv8j, ke array of

' eyt - i nal. tion of PP2, t 5 L
B0 O B ARl sty AR Bt

cysterne residue w
coppicti dgmoidf oRDstafdidlhyedeveialof thdioRpicalactbity 685 UEdiRE polypeptide.

di sul fide bonds will very likely result in an

i mproperly assenbl ed pol ypeptide conplex devoid, or
Sushilas imagrbperly yssehRbR hoBipehtiR D1iRdIP 8 Edecdifidodiat ¥udf addNBeraded by
._desired gol p%pt i de. uch an inproperly assenbl ed
inag Pl e bguies > fugdpduoing the ameunpiitolabpdigpeptid obtatiied. In the event
thatl @hadeRaYpd, habhprea! i Q161 dd} in, thi it i
) ar educi ng I?h%%%nount %fg dogbjgﬁgn%&%]g{e%?lﬁgg %eg?agf% %é%l.ﬂn? prannet, itis
likglyi do exisims an ingelubleciggengaienpitioptbed malisariitobgeptides of this type, and

I ' j tivel,v. degraded.in this nner, L.

ol B RERD A Sk Bk TR S A e polypepide
1solatibee provedifres. e dnp eveunaplypdpadeOihit R isSintpy§iforyaRsbmhAintthis manner

- I ved from properly assenbl ed polypeptide in the.
wi o ST s AP eonbel mcriio s enep b Brelbeatisie o standard

polypeptidy iseleeiah pre@iyRept i de which is inproperly ~
assenbled in this manner 15 will tend to | ower the :

anmount of properly assenbl ed pol ypeptide finally

ose

In c@ﬁ’t}a@i, %Qisklﬂse%tc@ﬂgﬁs{it? ggl?;’%p%’lgeg Qctg:ngr%tesl 1%0? églté'gﬁg osite

procedures. In c _
cysisgioypegedsd€ ysdrpd iGyeg) imotn PRDybitwisoCy Bhledr Miespbesi MeRSetween, said |

ikt Wbt dho mte icSHics omd g wation g Lol 9 Coe2. Tn

lighp bt shostt Sohdilieatifie e iaf@atn 10mDesNeER sQéﬁérsggH%w that PP1 and

st. In,_ light of the above consideration ardi ng
PP2isq compesiippolaeatidesAsesiing tadw inveatioRRi.c. sy copPzompuse an EED),
it isCOP et Ui PhidesHacCcordi pg to the ipuantiaqn . .
1. ls(i e, tl’?gi/tﬂgac_ ﬁc%ér{g?fs szgiﬁé%t’]g )?J,e TeSHecHYe & {ugrw'ﬁﬁg’f“am unpaired,
siach ;élhish end Gl within @ﬁ'@pécﬁye BED qfizﬁ} hmdfo&ﬁ@cg Qﬁik‘iﬁﬁ&&@ﬁnd with one
remai,n unpai.red,. since Cysl, an s2 within a
ot SRIoPHY @Eayird PifamRP et pre dveided, duvedbe Iset ek tho products
are fGtQleRMdad By iBfraccllTAF PRAEYCR oGS
avoi%gd, h_gvi ng the gffect tﬁlgtﬁ&? O:g%t&g u%%g{é are %tb? result, the
amoyalfifsquiosie polypeptide prprassed aut iodlnad ésgraatly incredsedn ot
- formaggregates. As a result, the anount of conposite
pol ypepti de expressed and isolated is greatly )
Therefoier theegdssidh of té compost @ lpepidastiokderdhe conposite

. Fo}ﬂyﬁggti de diﬂslcl osed herein 30 results in an increase
resu % REsAsHE, the meapmes;di r&tlorymp?b@@m@efu }@g jame wgpethe levels
of olveraR , pollfiRpti@y Vbtainddl - QYREALd JIOLY RERLINT S C{g% q:l_e'f@?,gﬁde- - are also

. regardl ess of the isoformof the polypepti
incregsedyelative to a polypeptide lacking the EED as defined above. The net result is that a

N

iy

~ very small amount of dimeric and/or multimeric polypeptide and a vastly larger amount of

monomeric polypeptide is obtained with a composite polypeptide comprsing the EED as

e
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increased relative to a polypeptide | acking the EED as

defi ned above. The net result is that a very small

ampunt of “dineric and/or nmultineric polypeptide and a

VASHY Wi Ger amount of nononeric pol ypepti de PigrEr2uosonrisy

obt ai ned with a conposite pol ypeptide conprising the 7
deppred stboye Wpp 067008006 AT EPR0 051100 P748Cp des ar el an EED as
de®RQY B30 d-gipebserved for conparative desired

pol ypeptides 1n wirich an BED as defined above is

‘lacking. Wthin the nmeaning of .the present invention,

SNt grng o "C-term nus’ ar, o be ,5 un st ood,
it e A RS Pl its; Seflotreppi are 1o be
uniieretobld t arcotding tof establipipidy pafvehtlen 16 Hit@eRinof THN @-terminus of a

ol tide chaip_.ending i.n an amno group, while the_ . :

poBPfBiht 0 G oF B Gpsateiite hairordnera B spi Eioup, while the C-
terBTh)ASERL poleppitiak s @B GG thé palyp @St XKhin 3hOMP in A B8rboxyl group. Th

fact that, Cysl is | ocated clpos},’gfﬁto thué I\I-tgrmm' nus(ny Srotp. The
faqt {hat %5?&213%9%1 clopestorthe NoteraimuatthanCp2 eyhdishesnthe orientation of
CysY 88 CSLRLIME 0 o) iRl Ak HO Y i ientati

%ai n. %By téﬁ[g, £F e&c?fﬁlﬁgnt at |%Lwe%gfﬁ%£%%%%e ortentation of
thaffii2 in whidh Gyrd a0g Syshare comppisddsedlse sstatilished.

9,stablished. Wthin the neaning of this enbodi nment

di scl osed herein, a polypeptide linker wwth a
Withidfltiexrhdainimg off dlisygaehotiintet diehfsat nmdin, arpolypsptide [ikey paphi“texible

| i nker hayi ng,.at, each .coval ent bond wthin the o
PO%B?RE@&&P G nstPTvRapaile Takeavingott Gagk sy e bond within the
polyp&ide Khhidy Fumeed: d%%@es,ocﬁi YREBA SR AN S oSy die (RIYMIP® tinker as

largely unrestricted, i.e. restricted only by its o
a wholgylagely nurpririciemhfisr mstrictadsonly biveifs leagthy ire thei ednifermations it may
b Snth MRS ARGl LR DG Btide linker aii
s SEh S0SLEABL ARG, 15 ML sl T g ik sncor
ong erggatreay ynaginary poimt tin theee-diineesisnd spicesqpd alefiaig a sphere around this

.defining,.a sphere aro hi [ wth.a, radius,, .. ]
poif i ataifs R tr s e Ienedro e iidradi bl tiker, it the
polpgepyige phinice hidnleemfletible t hlypdpldy PeRiféERtbhNKSe BR8alaend of this

i bl e pal ypeptide conformation”, the distal end of

Poli;rﬁﬁlpgé% uken ¢ setheifers, nourfieghoredl eud) mpe berabl, to touch any point in three-
dim?ﬁﬁb@a@ %g@éeel@cﬁgﬁj 1:11 W%Mﬁm@i’%@g@%ﬁﬁ@ g‘%ﬂlvv?{%i Phis %%deﬁl gives rise to

hree- di mensi onal space N sal
the spiediexy thiat suelyagiolypeptele Hitkies withdelexilily eolypestitlet @onforneation” must

o cprqllar hat such a .pol ypepti.de |inker th

also Bt tsB et B i e Araline scu ey ) Ggmple of strtches of

alphadsedienér Bbtayshédte An9TpredgRadah Yorias bhtit BhEdiCoWaRl a motif of
for exanple of stretches of _al pha-helix or . .

polypspldessreendany sjrupineivilyesseaspily lunit ithedegses pbgnatigh fieedom enjoyed

' ) r j, ; ptide secondary . . . .

by b HEE B IRl Bl B TS BE PR Bl gy i able 0

reachreitiothe splaye El_eﬂxhnﬂ dblbyee. Hﬁm@mlﬁgfy @mﬁﬁﬁﬂes fiohte @bility of the linker
canstrainin s end,wi.th regard tg the points-it is .

to a3lg vk Sn dleh iR flebiee Soremd Gt thdorin gurampiplar disusde

linkhgeeXi bi l ity contributes to the ability of the l'i nker
to doubl e back on itself, thereby allow ng Cysl and
Cys2 to forman intranol ecul ar disulfide |Iinkage. 30

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

-
ol
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has k}i’ahﬁ’cﬂﬁat&f‘iﬂ‘%%bv@éﬁf clﬁﬁﬂcal%%

Undesired secondary structure may be ordered (as in

the case of the al pha-helix and beta sheet described

above) or may be disordered, as would be expected if,

SHY VH/08FWri ne residue were to exist in the |iwkeFpionsnerrss

sequence (the constrained ring in proline is known to
mcassgldkimks otht: higkepisdty peptiyde aackHone) mai themtinant in ensuring

T e S AL L
d1§d1@d@:l Bohd tfpr@htiddes NinREE o DAL WBER FY Shhdn @R OH$ mﬂexgallapolypeptlde
jQor determipant in ensuring the formation of a

CXBT“’é%?If PhRETFEher BtaRRE RS 156 eBL phyryehyor dhip aeasew jitdig dmportant to avoid
mﬁﬁkﬂn% Baincehdili e hRAlas peiiaidl 1f1't?@ %}g@&i o g3 H?ype A |u§fe shgﬁ(ﬁgorporatmn

to the marked enhancenent o
resiiigh Esirem msyseenteef the élakmermmqam sltw Gysl alsb@ey?. to migrate into

ong %ﬁ%t%@asi\rl[a&?t? Ihaf tﬁe d ne | ﬂ{l@({]}gb g?a%??gé’hggl %J(%é ?e%xdues that are

allbwedk @y the smkclea@urdmg mcthe possaitiioventicg sémipiides bithee hétdinited to, Gly,

- nt of ary to allow Cysl and
Al%yqéag’q?%l’%eﬁétghﬁ M]&efy&h‘gs E%f‘her S vicinity such that
the desired disulfide bond forns. Am.no acid residues

that are allowed in the |inker according to the
Wi S prepping Al the eSS ripkeatiopy thedean fiderivatised” dal tq Be understood as

des@hlz(mg :Hlﬂtaayﬁ‘lm wWhEdh orle! - bo%@iof Himind&kid (Do rk’l and Cys2 have
O Wthin the neaning o e present 1nven

cﬂtﬁlﬁ’é “llté reactiga M’lﬂfaﬁ 'degigtatidation oudhety'l tfdéﬂfrsllahmjloasnmety may for example

be G261 OBJ‘J&] %oﬁlg aat ﬁa%;glntllﬁg\m' e, n%g%.{vple g:ﬁ?:“e(fo ga)tl?CH e pomprising a

am no
malepatiei gmup\n Inhthas patacmlmaéxaﬁgﬂa@@ nﬁﬂllﬁhﬁng cée, the resultmg derivatized
for exa be a co

nd
CY%EUMY ﬁ? ts X%’t méﬁl l%te geﬁ¥%d withy a nglj@,ﬁgp]@c%}e pyggp covalent S-C bond

resiBihg Ton® neeBphisE Rffack B 1HERL B IaflEn 9 a# &ot bﬁ with one of the
particul ar exenplary, non-limting cas e res tlng

ungsypighcaben atw%mtanmhermﬂymdwrmg ha\aeotbaewcample a "derivatization

Vi a g-
moflBF MRy 50 L e WA C R F e By et g it e
resyitiogndeniva@ipst G’asrsdi/andlofx}yﬁ’z will lhape be@f dérhRtizé&ith Whigtnedlecule via a

t t mal d ther
corGRA B - oty b, A St dheopyaniiggt Aeshabisd tha Cysl andior

CydPobaaC att WHitS bndth&eéjsteﬁfa%icﬁlesmamé Wiy Xﬁotﬂé’r%{g?pgde chain.

-so that the 20 resulting derivatized Cyst and/or

"Spewﬁcallmtb@ formeatiogeafithe desied infirarholehily dipilfde bEd&ﬁ betereen Cysl and

W th h -
CrBURT gt 0B RO e AT o e i
the peaeit lmrdiriuoan it théy caﬁ@g el REllNest Buéh ddivaligeSHIEYSY, and vice versa.
Specifically, the

I i de c¢hai n.
e’f“a&?ﬁ}h p’g %lptlelg P 9 Civpk.r é%wa@é%ﬁ"épvm &l}isegngeos in which Cys1
[
be understood as falling Wt anlnoﬁﬁfYﬁhlﬁkdf{eg with
Cys2ydeikguispz derivatized® alsh @Omaﬁrsbenamaem iwich Cys2thas$aﬁ1c1pated ina .
e been ati z by and
covGRAEnstl Gl rieion B fSSh e dtalite SV AR TRT o

Cyst, "derivatized" covers all scenarios in which Cyst
in a coval ent chenm cal reaction wth

Ac%réﬂg%{atélgg %;q%%pwgﬁntl d(lg:gs? eéenb at lgast §o% of the amino acid

residues in the. linker are selected from Gly, Ala, Val, Leu, e, Ser, Thr, Met, Tyr, Asn, and
Gln .
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Cys2). Likew se, "derivatized" al so covers al
scenarios in which Cys2 has participated in a
coval ent chem cal reaction with a species other than

iweebdinimeg. With Cys 1). 30 According to a prefers st -
enbodi ment di scl osed herein, at |east 7596of t P TS

M@S]Q gﬁlrff{/ gzlégﬁlyl ?T,rt p\?as”g#d [4,!?,9 [ h(%lg/gl{]gneo.riecﬁfs &Asclther uac}yaﬁged are well or
reasm@i%@@@@ﬁh@i@%%td?mﬂEPBG)&BS/ 007748 Mbst preferred

are Ay, Ser, Ala and Thr. These am no acids are

ei t her uncharged are well or reasonably well soluble

Acb('i}dl N2 preféfrecﬁén?ooﬁf?ﬁeﬂt difG8:eH Qérag thOcpBEifl R Iypelide is a single
i ment di scl.osed dﬁLeln e conposite pol ypepti de

chf RRVGPRG BOCHER {1 BBYIG 890 MEHPHG! thea Sielo. peptide bondeg

poBftptide abbBhS 15 E cPbB&RRnt hhs theSidGAtEse ﬁﬁpgfﬂﬁct@&{]g?g desired single
poI ypeptl de chain. This enbodi nent has the advant age

~ chaipapolpppidet PErlust maviebs rashievphgrasy offisientpolsjgseppraper product

corﬁf) oh WY d ?ﬁerﬁlcgh ee‘é&@h%’tﬁﬂ%é e;d&?ﬁoﬁ{%tese%’ %ﬁ%})g%ﬁceo%?%grfénd tertiary

roduct conformation w
POI(YHmFldP hdrogbues sqna}versww@lapqptm cktruetuitel, dnywhishl ;qpepte @elypepudes

t i de ,strugct
cxBHE L U5 LR ROURR RS B B rea whn
theskpreased cempsstqiciyeptide & sie thad tomposRegolpépthR.

consi dered when the expressed conposite pol ypeptide
is a single chain conposite polypeptide. According to

- AcRrditd th ek RPEHIIRAL didl1Seh R&EH, (REEED Mhay bb &chEPatTBYCbe

| ocated at the C term nal end or the N-terminal end of
terpigl enshpotict-tpaningletnd efethe RatpositscpodimentidntRBadhslogdiion entails the

mtel'lﬁed Q&@E?A%gs ﬁ&\éﬁgg@ﬂ%gﬂl OVEs gga%giaﬁﬁ ﬁ}%l q%%?r%\ég ’mcr?ase nfl total amount

especi serve se | anoun
of @q}msmistﬂnhmltp qnslypep‘qutd Yo é‘!r—lhnﬂaallpﬁloﬁhtécb ERDnadll pe expressed last, i.e.

aﬁe&j@? ?gsgregg?%g ﬁaﬁ% eﬁ t%% tdxsluﬁ?ﬂe Igf { erneceseary within the
desfted pbxsqaetmdawmmectﬁﬁ@ &f Yorid dshicBeskdi9 foxdi%%téiﬁ @tablhzanon prior to the
pol ypeptide wll have tine to formas necessa

(o e S5 | Thissheass W wher o LB is filriomaleiesthordopirel disulfide

bon g T Tp? PR IR TR WL B A ORI T i, and

the wirtittinre ofhthebERired Holypeptide Whﬁlsalreaﬂyslndvbihten betatdlized by any internal

cisphufe: e Grmact 3F 158 /Lo DindslEidt yopgs bptgeen Cyot or

Cys2iib Se/BED plitionl Jfithiecdigpsise pdlyBeiian 4sd axﬂi‘thérh@sﬂ‘eﬁierfaélawmthm the

of undesi red di sul fi de bonds between Cysl orf Cyst in
desipppabaoplide s therefsre eimEbnposi t e pol ypepti de and

anot her cysteine residue within the desired

pol ypeptide is therefore mnimal. 25 Positioning the

PostHeBingtth¢ BEDN:t ttee Ni-toahinelhshdeif ﬂid’lﬁn‘@ﬁﬁimlhﬁbplﬂdb Yipethiciefiect that the

ff ¢t d di ng the EE
ol o Griniahe FEE wil by sl trabaitie MiGc andomenge ho deired

polypRptidte Thie theans that a disulfide bond between Cysl and Cys2 w1th1n the EED is .

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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pol ypeptide. This neans that a disulfide bond between

Cysl and Cys2 within the BEDis likely to form before

any ot her cysteine residue within the desired

pol ypeptide is translated. 30 Again here, the danger

of an undesired disulfide bond form ng between Cysl or

Tegatpon of thp&E {BEqugd]éttmﬁmmﬂfOrt(h&rmﬂgp&&l &ﬁt}ﬁ(ﬂo?{lﬂﬁﬁtlt @glypcptu ¢ may
esi due, Wi th e desire ol ypept.

&?i‘lgfﬁfentf"yr?ﬁ&h B BRSEKIS o B ¥ gE‘ﬁ Ui depatisg anppialicrip be bound to

il EBPrvmubdibe brash liitely loe péﬁﬁﬁﬁ@ﬁé bislpRhYRERIt) ¢ thBNesired olypeptide. In
ned. by consi derations of where t ﬁ

%p%ef or e%%)ea det er
ar A adi gk idsE el‘?o‘? erRedimental fexihility is gchieqed;Ebp W@F@leﬂtﬁr has the
hbery ebibodink HeMotQidnes itk EED%Q‘; A zglo%a!hﬁ%%i gt &éﬁvﬂE of the desired

e desi.red pol ypeptide. In hi's
P BQP@P&@ ' rf%?]tﬁé‘?i/ fiPléWbﬁemeylpp@tmmedh, wﬂhout havmg to sacrifice the
Sk BRiE e B Iy Qsin t.he locati
PR 7 b Brtapiebl e Bt 1AQE 19, 5552 B cxplainea
aRqys- desired pol ypeptide in the f| naI derivati zed
conposite pol ypeptide, w thout having to sacrifice the

Aadvgnt ages conferred by the presence of the EED, these

R¢ ane&feﬁavqi ﬁ!gb%b@lﬁmek%ﬂl@sﬁda bereinathe EED ﬁdbgc@np@lw polypeptide
feer di,ne I osed herein, the EED of
is athf%g g %{%R)B gl S¢hergip nfig Ay integer from 2 to 20; m is 0

(zefQY 8t 11 AdlayRerESRad eromed\@@ 84 Iﬂ)_sf&oh 30 &E 1%%%% haturally occurring
from2 to 20; mis (zero) or T1; aa 1s
2miRp AR, ‘é{ber@abﬁrq&@bm anleass 1586,a00n dubttttmat Feattu8@ldry90% of the Xaa

8844l ik d rein e ea
75 % Jévg% “Pet ter Zat%”l \A@ OEor %@gﬂb ﬁie;aj ‘is”’ and Gln. In a
PW@Q‘?@I ewbodiment; ellllexaaeai‘ef(ﬂlm‘rSG, Wla, Bk Thr. Y8} alldveia g d+eing the Qariable n to range

5825 BERREPLP 3 1o 400 o Dot Bensy gl indoCyhrremagns short énongh to
pronb b agation & edibis bind Beivah @Plslf dhgr%:ﬂz PECIRERBbYgh to allow the

é\% the |inker between:
- 'Diﬁb doubls Baskron itselbimde SﬁoLmhcn longtlnf o4 Bavd betm Bond to promote

dispBfidfitk Be%gn %lfﬁ % on | ? e?agpa%gg’%%ﬂ{%: lﬁ"g 5 Wker length of 4

llnker t©® doubl e
amriiem atifis beifig és;&chﬂlyepxb&@mdffﬁﬂﬂﬂs bRpBIO OFttBe atllifid labiddSisted above in

.| inkage d QIS2 especially efficiently,
i PP BT 6P S b OB A dvenites; b bpemyound Lo be especially

' ameﬁﬂﬂ@to&fds)pugkﬁé ewigduf Bing i%lﬁld gﬁﬁ gm}eﬁ?o&é‘ gkﬁ‘é)ve this to be due

acids |ist above in th| S par y an

to fherfotghasfalydn &otmchnmmmeseuutaaw Srewdh) thersing réducheg the propensity of

t hi th I b
tae RS P B ARSIk el S BeisBommouiuld vobning pafiem dogree of

unhioddréd stbﬁc flekibility Olle afmil0hdld SeeH teBbion RELSIEYE, tﬁi"(‘)@gh its hydroxyl

smal |, thereby reducing the propensity of the |inker
Broug. %?qeﬂléﬁ‘tﬁ Seasyrg of hydeophiligity méwdhooay helpdn [pmmnﬁhg ladinker which is

2 d
ot BN, S 6 Sy BB Sy, oo
regias f gw m@mym?gﬂﬁc Ijjlshmﬂd banoted enuiat merwaﬁLlﬂihat e EED is located .
| C n reventi.n a ll
at 1 R @A gk 0 SRS o P aHoB Ay g HH AR ot m is 0 (zero).

hydr ophobi c interactions w th hydrophobic regions of
the desired poly eptide. It should be noted that in
The pyesept capppdimsnt discinseddigrein alse albsadPro 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 cau also equal zero). The provision of Pro has been found to further increase expression

yields of thg composite polypeptide in some circumstances. Without being bound by theory,
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at the N-term nal end of the conposite pol ypeptide, it

may be advantageous that inis 0 (zero). 30 The

present enbodi nent disclosed herein also allows a Pro
rEgilduentoos be pepti de-bonded to Cys2 at the | atd g4 Suosmn77as
C-end, although the presence of Pro is not a

thd’ &ﬂﬂmtbﬁnﬁnbv( iha€thid Bedueall @Blife s LRLGAR @h$A REAM&ase degradation ot
The provision of Pro has been found to further

0) .
thfi W&?P@a%f)céw@ég fram thy jatleds Coprpinal @dnposi t e
pol ypeptide in some circunstances. Wthout being bound
by theory, N O 2006/ 008096 PCT/ EP2005/ 007742 the
In 3riatetadly Srafsted smbodimant dishiosedibsregiu e=4 andfXed ) ire(Gdy)4, (Gly)3Ser,

(G n.‘:kpc'é(té’rlﬁf Se?{/@lghtorﬁﬁl‘} ?rﬁ gncfetg [ ad aetcia?ln ;{refre%eg Embodiment of the
Iﬂ‘@nhjon,l |m=én apd pd&nabl ys pl(@fyeﬁ r e(d}ly)etﬂadl (Gl‘ypBSBrGQ} 0%€0)2Ser(Gly)2,

O De POk B s SGirtii sl T ambShebot alone ad

togethpe dn did W ef EHer D Hiabe dbémai@cmedt AWBve.l AV BREHOE] BT, a linker

X 4S ) 3Ser A
leng% ﬁ%f%gf‘? @:1 3 B toéégv%éweé)t? cggi(gq S@%/O(S %:u;:n%/ f‘pﬁ:@aﬁon of a disulfide

peﬁﬂe%@lbga%@@ﬁggﬁd 4sing Ay and Ser, both alone
and ftogether,” in thé linker of the EED have been

di scussed above As nenti oned above a linker length
t ot a d.to J.e t h
i e B B8 PR o 2D P e RR Bk Py
(Pro)ooor Uéxsﬂa&&aa)m@yszqﬁﬂs)la@ﬁa)mlmmmuf ishetiy éntegell frent 2 to 15, and

SR D SRS B B By v

seq’tMﬁﬁE: eﬂ"Hm—tagQ &nNyhd MN-siger of Zort ® R (88de Jphexel 'Entaﬂs several
n_an'd mare as defined above. Incorporat| on int

RA AT AN %s Polayewy dn the asb ¢Perale 1o ¢4 - (AY"S) Natoreass, 598-5;
Sulkbﬁék?’eE C(f19§5{)9freﬁ?&s &%ﬁ)&%h% %' % Q&Ir%sq{l%?caﬁ el ﬁw?luable tool in the

several a dvant ages. First, owfi Th the
isolgtberr af prfﬁssedelodwepﬁdﬂgf'i@)anl\bnmobh%lSch&Se&nmn as well as in the

subs%&ﬂehﬂi@@&mn (!F_f théﬂog)%gé{ld-gr ﬁﬂigq%rﬂa in%taﬁ&lﬂhagem& Télr%ﬂe' dl@losedf compos1te

H's-tag can be ‘a val ua sol ati on
polygsques@é@ spegial/eféaot theidheMia-tagrhas mrthbldbanzéd ni ckel col um

fomg;ﬂa\ﬁ‘eﬁ)lé":ﬁ}l‘ga’é“%ﬁ I]mﬁé%qli'g%g%gﬂ? %’Sggétﬁ%% gégféhl;o@n {heelotal amount of |
coniti% A@TBRSIEE in BﬁJ YRRRL é &%ﬂ I ﬁ&%ﬁ&i when the
hat 't he s on th t o) £

i s-tag ha e desire
EER) u@ac&tw@—tbmdge ﬂb:ealanaedl palyptpiae dnﬂiythﬁ Hlamg ]thensnmai of Cysi; or

t, d
e KDL AR 2L RS RBIREBA L5 B BLIEG ot o
Cysghein BB tasel 06 dliedagCis &icaicdadt e Ihﬂaﬁ"a&eéf 88 EED and the desired

pol ypeptide wiith the H s-tag N-termnal of Cysi; or
pol Baaﬁ% % ﬂEEB"?%g p@%@t@dhﬁ@rﬁ'emwtﬂﬁ%b@h%e M ithie gpecial effect may

be RPIIRE AL tARwWY Eﬁu'@]ﬂﬁ tﬂhéal af sgﬂxﬁ%h?%re | n %{ﬁwdual histidine

I'h each case t
residfestile répEBting Histitline dmmfrtemﬂ tqobé ylpﬁnistaﬁeauy\/%dpleﬂad flosi oxg another,
tors believe that .thi

leadgxf%@ béé%?rpiggp% H‘Bﬁlﬂl‘iﬁe q’\ég'g}ﬂamﬁ deeigr of the lyﬁgdmﬂlrgsthiqﬁs By placing

this hyspidBechotifoeRlia e BED 4titHE iRBAFDetwRn! e defifidpsliyiptide and the

hi sti di ne
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 Cysl and Cys2 on the
one hand, and the desired polypeptide on the other. At the same time, by physically separating

-
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residues in a repeating histidine notif tend to be

el ectrostatically repelled fromone another, | eading

to an extended pol ypeptide.chain in the region of the

hivgi dudéimeedeesi dues. By placing 30 this histiding-bidfinrmx

within the EED at the interface between the desired
th(pgk:bpt?tml tlgt,edeél}gd t&?pe )ELEP th&hﬁgﬁh&) h%@”@f’ﬂﬁﬁ@?gﬁtfﬂ € o disulfide

conposi te pol ypept & become ext en far away from
bopAevidnotherotias it he:rﬁtaewgﬂﬂu@fs Ebfneuﬁell Gyt agd &lysdwssist Thibgs scenario in
mcbr%sort llg hflfs? LIS%EatIOS (i-nqge f thelnlfisﬂcgﬁ osHQ}fﬁgﬁpggude in the

I nter act etween e pOT | on o corrp
ab@(ﬁelof&ﬂd’ @&ZStﬂﬁlyﬁm grane danmkting nelith I‘Ci:gsk:les |G'}eﬁ for formation of a

di%@ﬁ g&H de@gﬂgﬁgEPﬁ ?ser?fr?/@ﬂfﬁggtg?fg éhe desn)éd fashion between the

' re%ﬁ@&@@%@@&r%ﬁﬁs o U? sIEER €yom the desired
|

pol ypepti de, the likelihood that Cysl and Cyst will
forma disulfide bond with one another is increased.

In thésfiedlzﬁ ?&beﬁgzén Eeﬁ'?l@sc@f&ﬁ'le% $L 6l 1. HRIEETSE 8NAE FPm

sical 1solation fromthe rest of
(HISB@G?atﬁm)n jope oLy Heftiade Cysh(Hipe-(Pabab idkergn Xaa, n and
hydryl groups conpeting with Cysl or

m%/l%’fq#eor %Or%%tl on'of a 5 disulfide bond, a disulfide

bond is nore likely to formin the desi red fashi on

bet ween the respective sulfhydryl groups. on %\é/(gt and
Acqoydipg tojafurther ehit fiselpied feeine tie dFEHTSERE! R Cyeen the
rezﬁﬁbﬁ Podulkct of e Cys® and/BE CpEDrésiduefs Wiie a ldefivatization moiety comprising,

(Hi s)p6 Cysl - (Xaa)n c,ysz Pro) m or
emm rﬂl'@}lls}scl]-ﬁhm oPuB) A 2 Wedd disublids, eraupy il these chemical

%:t @évafé‘ﬁ fi} RO MROHS: The 1 NERECbMNEs biabguihett t her.

nment sclosed ereln the derlvatlzed cys
dlsein@ﬂchpremys Qla'i the mWéﬂtYrOé é@t"@%ﬂl 1}3@6‘6‘%6’{ hichway e@\fg}tere“ for ise in

: deggﬂ;iﬁ?ﬁx%%é%n{pgm po eﬁ,ﬁﬂg% ?ﬁa%'%ﬁ%fp%ﬁ}gé %Enlsﬁ)xlnf:ﬁon&?&%{d with one of the

aboE StdRlps. A s@cl@}&feld@kyﬂosddlcsmbfﬁmtd polgpeptifle cal te dehegeed W1th a
chem_cal _ groups react covalently wth %ul fhydryl. The Ofth
wigeyarieRiq Grothreaseb N Yasous dhudrayie diagnpghic pugposes. ©

gr&%tg Iﬂaitﬂﬁl & ¥lb<9$f'e qezﬁmgﬁlae ol Bldsp &hm FRFMRIL G Emkimide group

er est or rivatizi ng e con‘p03|te
reagtsl ygpeiyt 'lxdm)lehety mw@y@ﬂ nnéeﬁmﬂmremgmconémozé gvhich would not

il hohEE 5 gt sBRBA LB uboRli B iR SERREE n @ robms

coVvaéntehymial bed Kﬂﬂﬁcdﬂ&ﬁ@ Qtﬂbﬁuxf Abm\Aickaeige hhidbapefitiedwo unsaturated
and/ or. di agnosti ¢ purposes. O the 20 groups

canhpn el of the W%O'@? oup is especially
preferred. The mal eim de group reacts nearly
conpletely with sulfhydryl under mld reaction

In mgé&dmrpsewwﬂdcehmwﬁmhm disolosed Hekedtl, yhedlareagien troitytiyiprisits

R b L8 PIORE RO ORI deBRCOHEL D, & maleimide-

ﬁx&iﬂoﬁﬁl&ﬁedaﬂﬂffb&&n&%%h&bﬁea icigiide-finclidifRliEMD assay detection marker, a .

unsaturated carbon atoms in the ring of the mal € m de

maleiguge-fimstipnalized mdisaetive tragep aneeiade-GmsHenatizagd protein crosslinker, 2
LS RELE OGRS chérH@ﬂl&% R AR BP SIS MR ARdidalized 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 I_’EG(MAL)Z 5 kD; methoxy PEG(MAL)2 20 kD; methoxy PEG(MAL)2 40 kD; or
any combination thereof. Any of these reagenfs may be used as derivatization moieties to

-
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a mal ei mde group is chosen from PEG nmal ei m de

("PEG MAL"), a nmaleimde- functionalized fluorescence

mar ker, a mal ei m de-functionalized assay detection
wankergsoas mal ei m de-functionalized radi oact i @ /ipan0s00774%
tracer, a maleimde-functionalized protein

conf@tr %iﬂd&%ﬁﬁclvﬁtﬁ@s Hfat’?bm 1g§n 1HBEIHFHQQQ‘&TE£% the serum half tme and
chenot her apeut i ¢ agent or_a mal el m’de-functi onal i zed

reductneﬂéhwmmwgen@%rﬁf e disclpgpdiompadtepaheentignabyitelg

exer T WL PR R G R IR Tl 5 iRk and

digok PEER rdldimis:. B\Nuitabtebhmyle BE@(mmm)md@ﬁma;mmerbmpioactiw tracer

. 2. .20 kD t ho PE
s DEERSAEITER ol eaf Sy of oohtegins ipenrie ey Batipn s =0
hy dr@ﬁy&/iﬁéﬂnltﬁid}yllﬁia[eﬁlﬁldﬁmc&%sbﬁﬂﬂﬁg ﬁ;ia’&le\i\ovdaﬁaﬁ/ 9%&96ﬁuoubh its N-
PCT/ EP2005/ 007748 confer the known advant ag
bydregyspegipreiy! PREioBdVIRY 2 ies é’é‘é‘%%érol.“ﬂé’ ﬂmrrf;fiim%l Recies to be
coulﬂ&lj arke@eGighYité R h@aléu’iﬁﬂér‘%&ﬁﬂﬁ Gty at Bastt B @f @)JSQS&Q Cys2 on the

nposi te o epti de tabl e exanpl es of

" compegisineliperhdntthomarntisdThe cesdiskion éﬂecmrnkzéfracbm@fageously be used °

o LA BB PR £,  inin o

pectingkitionof thac@ompa&mpolj@ep@d@ﬂﬂﬁe mwemioni de. A suitable
exanpl e of a mal ei m de-functionalized crosslinker is
an N, hydroxysuccini nm dyl -mal ei m de crosslinking

Acco&lﬂ%‘?b 8 Surlfll GhboliBRAL BsclREPMIEN, ¢y81 Mid/or Cys2 is derivatized with a
oxysuccl ni nudyl portion with a free am no

denivgHae s melsEns q{@nsg}géacquygy@%r g@updglpa;t@&}lar qulg gélﬁnvanzanon
moid ?s @%23 lc@‘&pd@d RPEY4100y Wididhifde b&RAS Tho¥6enafio @ Shhish @ys1 forms a

on th conposi t'e pol ypeptide of the invention.
disu b@nd; Mthl G ngdlsmsﬁd@bomy& ﬁmthalrﬂmg)@lmsﬂ iydtm;fatigwnﬂf Cysl or

Cysi %It%.f [ 8 vatlzm Q!C csoml\p!‘-n%i{]%lr oxl}i(ﬁ)il)(ﬁla' %r IP%r i{he%nvatlzanon

TC6S] a S| YAy at
mmetyfls 4 h@y@ptﬁms ptoeellpdhwmth@@“@fse‘i PFéﬂHOFi }ipéﬁ’flde and

the %&&%g/%%ca ! rfx eé}égnxgga?l})ge gtav\;%gﬁ%lgg ?)ond% {xr.?een on one side,

Cys] S8 \Bk2 gthd ARL16¥Bd EdndpoSielypeptite @dSanl thdwytheryldegwitiup,
in particular wherein said derivatization 15 noi et

Cys |rg;1dgﬁsgf ampih@d polapapjidt dmypretedti. Sl fintiehy prsadilityref 2 erivafization

[ [ -thio-2-
moiely SRRt gk o M-I B ST B fiplch ) (il -0
nitrob@oiedcid A TINB idsI " )redp.or  Cys2 with a derivati zation
noi ety conprising a sul fhydryl group is when the
derivatization npiety is a pol ypepti de or protein
Acoo?%%q:égr V %nr%])g,{i%aeﬁ? c}l@c%os% QN q:s(’)hl%gy c¥ & es?r; Iedtﬁaﬁv%}ze%wnh
denvalizatidni mxe@mdl“hetlmdem ten dmezatsaatlm; mc@ytsels pevdibgentBgsgomposite

s BB S Rk hSgMrs vi,
derivadibinpepddnigosie p@lﬁfpép@ﬂd@ intéhded FHMEE 2B @ %:hgtrb‘ag%ﬁt &his is because .

derivatjization noiety conprising a_ sulfhydryl .group
douhl%danmzaw P@fa%qnawsrﬁﬁop@wepérdﬁp’m@d ﬂﬂjldaFOSaI’c hgipg signal twice as

i 080, ) TRl SOHRY RS i ion,

moiefy per mokecibr Dogblezledvatizetion per composite polypeptlde 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 2 total molecular weight due to PEG of 40

-~
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derivatization noieties. This leads to two
derivatization noieties per inventive conposite
pol ypepti de nol ecul e. Such derivatization m ght be
e¥pelidiys advant ageous when derivatizing a carpoasih@@norris
pol ypepti de intended for use as an inmagi ng reagent.

KTl esirsd,bie aatis provel ot eddenddsat:i Zc.ati&rﬂﬁ_ti@cﬁ (heCQIMROSIE §olypeptide at

I tide wuld lead to an inmgi ng sighal twice as
CH50 AR i & RGP ECHIET il D GRS e than (o derivatize only at

C3ROloy [(BRE iviieh B¢ meddchiast M kD 100G AN eGER WA deA R 0on at cach of
Doubl e-derivati zati on

i et er nol ecul e.  per ]
Oy bSO G s g oRlinisd by sesavnecheiud espbrurpots pobarie

- wilt/ 2012 BRQHS o ARG LE0h Aldfet] T CUMBT ances in which the

conposite pol ypeptide is 1htended for use as a
therapeutic agent. For instance, if it is desired to

' It ol.ypeptide prior to, . . .
Ac?ﬁe_r ﬁtgﬁt% c agﬁﬁg%&rug‘te?tgn&%%a (;ysgo?lgldyﬁél igcfiprigpatized with a first
demt?mom unc/)ibty, leﬁlzﬁhﬂﬁesgkdtiﬁwdoﬂ%%fom&nd Cysl, respectively, is
. PCT/ EP2005/ 0077 D.is.desited, it may prove nmpre, .
AR S’étg‘o% g %&?Y%?‘i’%@}?@’:c‘ﬁ%‘i}% thscbesgrd geratigetion docs ot
extaibit a@y FudctpelitPyalerthid td WRCkSIREAT thy €yiREAGH &5 wRich2? is bound.

kD PEG-MAL than to derivatize only at. "Cysl or Cys2
Cogyerarly ethroreragiogiesmmbed aRoyepHanmnpometisngs el adyantageous or necessary
to @ilvatiea tHeZidclofdll REpEE RoRheptidy DhiydRek, ff S2an$AE) wWien using
acconpl i shed by reacting the disclosed conposite
thernoiipeeite Pelypeptidetds sadirphostic exagestimd stleationawherata bt correlation is

' cgargi ng- t -furt nmbodi ment, .either. Cyst .
aocBh Sl B 00 B f] b G SRR Hihepe i S composic
polppiptitly andithd eighklanéamﬁCShMBgQicbﬁl‘iqio@fcmCMS %gaﬁﬂm&sﬁ which, say, it

ed wmth a secon

' woél@ﬁfe&%%iira}i% gmécgﬁplgrte t;; EP%@ acoppesiteqobmgptide of the invention at only

oneiRsitionl InZdich @Ased ABS catfosikd %)SI;S}E léﬁi(({/e A¥e ARGt g&%}? fé%ubated under

ot her .than to bl ock/ protec s residue

mildreducingeppditions shificient f radyce b dowfide bendiexsisiigbetween Cysl and

b ' j vant 0 r, necessar .

Cy 2y € pot bl Bihef BT RRS AL AIO0ERR B SRR tho dosiced

pol}qwipa'de fcogt;biﬁa@’ﬂieelgt_t&mlsaﬁuuﬂm Suchecleive@sddction under mild conditions
P tide as .a di agnosti.c reagent in a siftuation i

il BB B Poff e GRAde Handhamobel e Aipilzation of polypeptide

strubfued egil Gl 8 bitidd withg, H8s Ie{;r?g%te R oY RERI i tiftkdore poorly

the conposite 15 pol ypeptide si gnal measur ed.

accessiblq by redustien resntsciarsobdionnwheicanthd morewpesed, Sabprminal EED will

' e essary tQ PEGyl.ate a,. ...
entfBHy b o SR E S FlloiE RBRnG st R efly wihfa o BED, the
disclped coinpesite pplypeptitle carsiben be ieecteslonthobé desirgbfitgpept | de can

be . advant ggeous| é i npcubated under. _ m | d reducing

derigeigalioh GHicty ahet ik melarn wawked of fiss! drsvatizeHen Bty is equal to or
gliggt?f)l' I%lﬁé {hen B MEBN Akt _o%%n%xxgrgﬁge W@ﬁﬁe.%@&ge stoichiometric

_di'sul fide I'inkages existing thro strueture
adjustmeri of dleis iratiimap bp ekgasewy iddpertdingsemihiel firsteddrtvatization moiety used,

t.ar tructure..Such selective.reduction under .
but it husa eSS bl fimah s Biot pharfilsd giichignony drertise
di sul fi de bonds involved in stabilization of
normal |y be buried wthin

| ol ypeptide _structure wil| ‘
FolbKTHE TrBr YA PR KOP5L O 1562 afdh fvofitt dprévaStahon moicty, the singly-

deriR8 S icBhobive T SAlUEhHA) ALSNUR i3 Uty ONsia AR © B2
the m)rebﬂ?xposelg(fi C—termﬁ%gl %Edg?/\lnéﬂi by e %hmque? and
advantageously subjected to a further reaction with a second derivatization moiety. The

function of Q:the second derivatization moiety is to deactivate the remaining free sulfhydryl
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generally be nore accessible. Follow ng opening of the

di sul fide bond within the EED, the disclosed

conposite pol ypeptide can then be reacted with the

Q2P EH%6 st deri vati zation noiety such that thesepiaosoorres
nol ar anount of first derivatization noiety is equal

grbop or the&hk@ﬁbht)/zeh%§r§e1tn'3@é‘;l&d@ew:mhqﬁf, AEPURL Rlure that the reaction with

i nventjve conposite pol ypeptide. Precise
the icett ghetritetogdmestneint efiicnhi shis aticiomashopll advantageously be

ciRefes il ¥ Herivatization no

St RS LR Ty R R

septe, # fecogkiderizatiztian moucrtmray b amypesitiysehictB@ilF@hbtok flgntly with the
th.the f

SRRl B rr RS GERl Rt oaemely sy of e coupling

deri vati zat’l on noI
chewispirsi menpomgdpemeoﬁa e ycobe:xt 71 Ak eBtsONerilaB RN dmoiety. Since the
subjected to a further

h d t I
5l né)fq ﬁle\?ms?cp? nd %@1}5{%%& go@rlilqus}g | Worershy fdiredgr thih gemaining cysteine

r eaCt 10
residiecivitioin thé BRI® psacasdiydeirbaalt Z@at 's%nm?lbﬁ@éﬁzv%mt Roiety should not

%actl %Igtherermlnln free sulfh
interferg é"fé’o dntepsed, qc_p@@ogt/g the desirgd p@,l)@gpu orttmgﬁrst derivatization moiety
contitdRA ity Wid s@Er SYPdRI REHER tﬂﬁ %E’f% Rl N8k séitthe sh20nd derivatization

ensure that the reaction wt € secon
moiRdy shad bachemically @t@ﬁlmoetﬁhcadlyenbrt atdassoiatbastriosdible. An especially

I . ol ar xc ess
preg%‘?&sﬁesgc&gi/ger I'Va z a ?18% lﬁ{iﬁ’gi aﬁm‘“dmtdc? |SF%°nd erivatization moiety
wilpulagtpeish itekefred sulﬂm@l gﬁ)&fi ﬁeme&eﬁﬁﬁﬂzﬁhdcﬁ&ﬁﬂe\&%hlﬂ@ﬁﬂ tﬁ@EED to form

n y which will react covalently
acgoa{leﬁrt%ﬁﬁg%éngé‘hﬁ‘l %‘? %@é%@%@@éﬁl due wi thin the
EED, and nmay enpl oy any of the coupling. chem stries

menti oned above in the context of the first-
Accgriina/g e ifyHer gRbadiPe fisclased Bereintbe desitprbrdlmepidde rdyde any

polRH8ARE fRT WAk Zﬁédu?ar L& %rgés){o n%ersﬁlﬁ% :'E"%ér enﬂ%ﬁéﬁf |p>1;otem and

r'emai ni ng cysteine

POIWﬂpéd@ trheleculth of yedmdsigher(i. uahml@hlae Rveigite)} Yrrésheitive of isoelectric
(m% .interfere \Mththeln endgd activity of the

P ?“%Wp%‘iﬂiﬂ?e P Gequshoe Predgsied pogiiapsiationah modHicgtionst such as for

exa&@I&glyét%@lﬁﬂmtdi’ phbPheHRIonCYRS Bédil-§ @géﬂﬂﬁ rh%'n id¥ntageously be a

EED. For this reason, the second de th zat |
recspifiet liaEnhon abmangmelpeds. fiymay de exmrcsspd)m piokarybley or in eukaryotes,

and ST itse B ASA0R An especially
: preflefred sec ﬁﬂ%%e@?vggﬁg{aﬁk@ noiety is
et hyl -mal ei m de. This second derivatizati on noiety

wi.l |l react th the free sulfhydryl group of the
According Orﬁnr&jpeeiwf@v arefraref gwpeglient HIS?lﬁ@d Eeoing thedevined pelypeptide

has a@\eebe mfBeSob @?ﬂeﬁ@r&m&% her g ngﬁg}{za%% Cch' ﬂ%?&!egﬂ%ﬂ structure.

abogve. 15 According to a I men
This, wild marmeile bacbp case, psﬂeypﬁptwhml ﬁnydelsmechpylypepude is a single chain

pOIy%gﬁLtY&e cru 1eltc,n%gllﬁﬂhpro el gher;%’ ress e

q: gﬂgp%gxpressmn to
formph multichain polmtl(id: peoduts)) ﬁﬁw aichvﬁhﬂﬁ% bond required. for stabilizing -
1|rrtb‘15 b“\ge of electrlc poi.nts, primary am no
POLRER es?g'aﬁ ‘ééquF 3911”8&?%@?@%@ he pessent.
nodi fi cati ons such as for 20 exanple glycosyl ation or
phosphoryl ati on. The desired pol ypepti de may

Acco%ﬁpg@@ggg byprgférrgl embodiment disclosed herein, the desired polypeptide is

2 binding molecule in the form of an antibody. Encompassed within the meaning of
“antibody” within this embodiment disclosed herein are single chain mono- and bispecific |

antibodies, as well as antibodies. comprising multiple polypeptide chains, such as

-
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a ligand or a binding nolecule. It may be

receptor,
and nmay

expressed in prokaryotes or in eukaryotes,
iR§85&mu§m8£ natural or recomnbinant origin. Accopding
to an especially preferred enbodi nent discl osed pcrrerzo05/007745%
herein, the desired polypeptide 25 has an even nunber
LB?“‘E‘;?éf{Oé’gigé IP@@FH@ieélnr‘éégm _rltedlzlf}flcire sctvabtialgirfmgb Qﬁﬁﬁ:ﬁs cach constituent
ROIYPERS IH8inS HIHGI UL Bh o0l BES Wel L. nOr be.the = . .
case, especially when tﬁkgﬁggffé§ 88P£%éﬁ¥ﬂﬁ@“¥sg%‘”m0hfwof“PV

mpleeies, ehel withpm SBemfiidewd, %ae?oloimite! lindafly HeRd-8J-8@tto Wil 4 molecular

P - 1.de al 0 W_Ng expression to
s-?%})r(?%o%&%]let f?fic lglﬁ%tgptgrloycgg&cp a%tx%:pg)d ég%) }m@%o@g}@moiecules may be
ettherunpiepetifiodire guuhr &dhé o%o Yiddihd hdhdr tt@oﬂxﬁfﬂgﬂglo%ﬁﬁn bind to the
& S

requir.es that t cystel ne residues
S%%lée éu‘géﬁgn? 56 %%88%‘?‘8 iy cagh ‘\Qt?fhﬁg‘ﬁ% bindingyarme ef drerigduunoglobulin bind to
defbediantipénsli f€ kesesle ReSHEH; id&'ﬂﬁ?} Lide . .

is, a |€Igi%g nol ecul e in tlﬁbeecform 0 Ogﬁ’%g%?% %%‘5’5‘?“‘%3 obtained from
aBYrdiBY i thin the nmeaning of "antibody" within

this enbodi nent discl osed herein are single chain .

nmono- and bispecific antibodies, as well as

In2nesnseiailerrefessdprrbosingt distlosep hereipothy pespred ptéypederisa
mihoat, KOG NE0 LT RA0ET IO enion, e

i munog! obdl I n nol ecu

"repnpaprciitfe sliglt chenpamibed@amay G Shidsest aspo! - , .
its own) or di aé%’%?géb?}g?“de chain

in thereof with an EED of
co%%?fgﬁ] i\/%/gle%g e ng%@uﬁ'ﬁ?leég@ﬁnmﬁ ah lpastRmepdntibpdy variable region
mgbe pasenCinhetutd, #eaélanpeadad Gn ‘ﬁdkgﬁb?elé,omaﬁm AL prigin, or may be

nﬁ{aecul r . species capable of bin I'ne

Y4 lfmg]éh@‘f‘t 1t speRTipsHAlaRgtsdbund i oroleseed Semmayurhdut fese elements are
Sichihiyr § i £d e) h of, the two binding arns.. .

PraLE TRORASR Kbt SR8 Sl A RO RSP s

of the inmunogl obuli n i
chpjn gpEbedy mayicomprisa bthafturdl et wonthitiid 8@ et "Speeffichile falling within

thd | ln bind to .different antigens), for ] o
exan‘pl Og 8%[%1{ | sp?éoﬁofﬁe@ﬂl%ﬁmﬁi‘b B anizhodlys sradugly demain antibodies,
scibtmaleoelds,fasorsll & Huyduhized Mdas GRTR: : Lakly

preferred enbodi nent discl osed 1e%%ﬁ?aﬁa§iﬁ@%er§%d

“pol ypeptide is a nonospecific single chain antibody.
AcdBdiid @ at ifhdredeting, Rifed i gﬁ&@ . ion,.the term

1" nonospeci f | C@E‘jhngrl_% ghai n gntl %%%ﬂo%ﬁi%er%% t}lﬁen%glfeéjt ood
polygepfidsimgy bepobispeplid deglevhnin amibsRy.i Witheh gle ﬁz@ﬁﬁﬁ% 8P fhe present

By b P T U A,

varil abl e-regi
single chniranhiibodlys lak Weadibe® Tabids CkAlin® ondh "k 1 2hai
-lfi)tlheti C Iﬁ% that it cgrrp?ri ses eﬁ%gﬁtgrk?no%%oﬂwegﬁde Chatn, and
PIOFLAAY SPFHBthiFeae gpe analher bytresdtableqmibypteptide spacpr em@aice. Examples

of sdﬁhcﬂﬁ@érﬁaﬁ:\'a9rl§e %dptsr%sﬁnﬁ? 263;?2%:}%1' Q‘Eﬂ Z[ﬁ#ri%ﬁ,%dyqs such, the

Al ternativel y, a nonospeci
compayle BOEP e ilehothadvantagealislg fehrasent d’@éﬂv‘éﬁﬁé@é’@%@cﬁc antibody.
- Specifically falling within the nmeaning of the-term

"monospeci fic single chain antibody" are single donmain
Accandinghtoal fiether enstobimeindi®ddtElfereifl ShdBitdeciBS siné)ig&m&ael%body

o

and/ or dei nmuni zed _variants thereof.
comprises a t 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 portiﬁn to an
effector antigen such that the effector antigen bound for example becomes activated. The
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20 According to a further especially preferred
enbodi nent di scl osed herein, the desired pol ypeptide
rn,ai/l be a bispecific single chain antibody. Wthin the
Neari'HY*81 the present invention, the term  peiErosarrs
_"bispecific single chain antibody" maybe understood as
bloé%%c%ﬁ@spemgfgr:@d tsi vhgy! eﬁ&emai a:migm in_kagd}heelﬁb@&r@@@g{dzkg&demmp[e_ a
op_a singl ol ypepti-de chain, and 25 )
oo P R0 e D Y P lE ERotherrisy of Giteasrd sinele chain
antpolly pppi ficklysipade rHae gl 68 68 be BRAMbES thaP heSHEH s SBASCLS “second®
imria)ﬁﬁbe found e.9. in EP 623679 Bl and US 5, 258,498. As
B8R TR HE O SHboerRest fo Hipplopttioaeotithy anidvarivt pgtoustefative to the N-
tennits @5 E€Ntmaindebi Ml 45 BSE el i - ambit of thi :
t@ccor ding to a furipﬁé?)g%nbodj %ﬁ%‘??&@g’g% FEpLf fhis cmbodiment
of taf invsdb that the comppgiide pplapeptian coppdses 30desdeppolspeptile in which the
first bining PRRASP 86k gl i nantibody (first
S_bi ndi r%g por t ?Igéﬁgﬁ%g cl? %%W?/h ¢ ebf?eﬁ%f ﬁﬁug‘%‘ RAY E’Ffl%?ﬂt%irto“’ards the
desipg pRjepepide’s A-tewbntemboroS pesiifdl endsi ngl e chai n
anti body (second binding portion) specifically ,
- binding to a target antigen. This general construction
In abespedidil prefetveantnBedmemtalisclod& e, Ef%%ﬁ@&!)rya%ﬁgénl igghog%nfrom
the%?)f%m fﬁl galt%(g%‘ﬂ“d wth its first_ binding rtron to an
eTPect Brant i aiharnys Mgt Clo3 antieea @nd the WK G abtigend In another
prefbred exBogibRnb6€ MEmvALidnY e icen’i 06/9080
CD@;ghﬁﬁécal act i Viiié tr I&%gl? e%:%c}/-qtﬁ%eé lgwgg%orgoglnﬁjéglnw’ CCRS,
Té el iR SCHER-4, FIGFR PSMANGES, MUCSEinubiel riig2, MUC3,
MUCheMiUr et Tic HCh b he tion of the.
bi sgeci fic si ngjlgag chai hﬁ@%*h??%%ﬁ&s@g&%ﬁ%‘ﬁ?%igﬁa@om GD3,
9-O1hgen-G3,iGMR2 oGhnbohdecay DG, Paly SA) SSIDEI ORboAbytase IX (MN/CA
ion Wth respect to the.

" ] i I i
00, R0 SO i R BB o e e b in) 25

| ocati o
Melarenm Glmdositit-Subkits P ‘ ' Lt S

Lt ef Wt hint he molye iﬁ]ogﬂt@ﬁ%z QAR AN hipbh Brecursor, STEAP,
mest é@’nt‘?‘ﬁ: Aigeny Reostasnsdan telh dinjigep (PEAY 0 luyr6; sésmaglein 4, E-

dheB6 nE&sHi t i dei i i i pdi n
a8 NECiOR IRER AN R obE GRS AR S diflen 4125 marker
and Myipllgran Mamvt%xbgagse (S) Hesptos dypo Ty REM (S Bted Tn antigen;
e n or..C-termna end. .-l.n an _especl a ‘
TAGY AP ERE tor s Yot b3l Shame Gnsfisiaifn BORRVTES .66 (SAS and CD6S.
Herepalt thg ebovesantigers ofty dractdn @n@@%&%ﬂ&@'mé o flfi%n antigens.
» nd t he D n

antigen, the CD89 antigen a ntigen.
anot her preferred enbodi nent of the invention, the

Ina \{egr %%?%%%@CW&@ZB?&@%R%%&%&gﬁ&h&rnc%ﬂﬁg}dr_]')E!:e

anﬁgmbﬂq&sqﬂ'ccmugmﬁgw%{ﬁﬁ hL(IijiC@B ﬁﬂ;@gnb m'&cimtcﬁemis? eihbodiment

. . angl i osi de GD3 - O Acet yl - GD3,

PWW%EAT éﬁ%{%’aﬁ%ﬁqy@wgﬁ& @WPBHESF ya;gme aplirecting the}/ cytotoxic potential
f 10 Trdedlsl & I : ic hog. .-

of cytods Yislagsfst IBXIydNo Sfres EA%%III% g%'éi?g% #ﬁ?gén“é _Sbldglggg'ﬁwc@caﬁon has

,, Wie-1, Plasma Cel |

~“(Shh _
great l(!’aﬁflzlalr@aéhme@@mnmtﬂmtrmmd Breall malipymmies. As a result, itis

of grdalfeYat 1 GRragNE; RSP D iR g e ERLI gl

Sk ,_Ar\nsf i gen, %}gg{l%{ g%ﬁ%ﬁ&@?ﬁp grffs t,%tlnf_cg;more PEG
molegidesnyloeden 10, ifErease the serum half time while simultaneously reducing the
mnmunogenicity of the composite polypeptide.

In another very preferred embodiment disclosed herein, the target antigen is the human

EpCAM anﬁgen, while the effecior antigen is 'the human CD3 antigen. As such, this
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cadheri n neoepitope, Fetal Acetylcholine Receptor,
CD25, CA19-9 marker, CA-125 marker 20 and Miel l eri an

I nhi bitory Substance (MS) Receptor type Il, sTn
Voidosived Tit antigen; TAG 72), FAP (fibrobLast ooy
activation antigen), endosialin, EGFRvIII, LG SAS ant

emGiBdent pRARlesaldr 1 heqabove i gens th.effector and .~
target antigens) maybe hum%ﬁ%ﬁé ﬁogﬁj%f)ﬁd% C\‘}%aﬁ))l/“ of ‘iecing the

YRPErePt e foentabnic di sellsosedndteretls heatime tharBpeIAM antigen. The
i j i while the. | .
Ep@AM Sipeh 3s Eﬂﬁ-eQHM ﬁ%}’%&%ﬂ% r%%gl,n%ﬁ{] ?eéléhslfucisa g%erﬁfized composite

effector antigen 1Is
polypfpide thrweforrehes gprab\dotiasial @x tie destinéat bZ QUWERTHRSIES of human

PGLY, | e of directing the cytotoxic L
ot ent | a: ﬂl%oa%ag@?%f % (EB +5 Egﬁﬂngﬁgg%ﬁgﬁtldg degorted @heves it s also of
greffénterantot dveivaDAOsuah tah GRIH - CISBHE A A CRI RN BS1 8lin j
.tgotenti al %;ha g:ce apeutic agent in the tp%glat?g%{)g{)t@ B“ts EED
witigpg ormere fhimolaculeds a4 result, it is of great
interest to derivatize such a conposite pol ypeptide in
_its EED with one or nore PEG 30 nol ecules in order to
Dis¢lpred bersia it nempesition drapirising aey sthid @npbsiél t aneousl y
ol Pﬁ\{ds s Q6kcHBEd abdVEuR LG the conposite
P %g ypept icde. ?n ano?%??‘%%“@%%‘ff@?‘i@@ rent
di scl osed herein, the target antigen is the human
CAM antjgen, whjle the effector antigen is the human
In argfst SR JARE ™ ROV melidf pepeuciqg @ coOmeRIBOBbEDtide
wheeib thdicnmpbsilyeadd Qimpie hiddatdiz Bl me i in hi
"I g}l{aéﬁ*ep(g{de capable of directing t_%)gﬂ’pc to?%igilgexm%%dmmgher
Y‘e‘g G degpirekpolyneplideisaidmethpd somprasizest cel | s beari ng
HherdwleM ARt HER sedy AN Logen.i s, expressed in
rragy humen rralig'nasﬁ chlglgc S&?ﬁé%t%gg?p%lg?? & o
Rosemoratingpeny pidr i del tdfetief auelebiid: ge@rhcd Wn@bdibal the desired

in -of a wde spectrum of human 5, .
caﬁé@?ﬁdﬁgﬁi‘lﬁ“@%@%ﬁ%@ 1 exprsssign cphgsing domain (“EED”)
pokyupding] chéd tedestideceqadey Bncoding i

interest to derjvatij g% such _an agnttﬁ?-g%%%fg&rﬁnis-g{ég%kﬁ/lns for first and
coff{yBR¢ PElsRs JpRptaclresiques Sydrmd Qyistrespestively ibe eofEGor Cysl
nMob &y oRsied B hel el nmposi tio

conﬁ%J Si ngd glr?é&lot? The ‘éqbﬁépfg%{a ?‘ gai(%l%ﬁgfa%gﬁ? ﬁ’&’é‘&hﬁ codon for Cys2,
dewberibetheatnsipns £onl Cys b hadnBysttaiec sdpayatar G§Ph alioReotide sequence

e
C ' I -her. aspect ,..there is provided a nethod
o6, o e B S5 o ey B oA et
C osufiiiiertt ¢o pdw [C3R1 iafle CSAIRS bSge fn Q?ﬁiﬁra.ﬁﬂl&gia}‘ H?s‘ﬁ%ﬁd%%ond with
and is expressed in higher yiéld than the desire
pdﬁ?ﬁ@ﬂ%@de, sai d nethod conprising 15 a) providing a

UedrR ki 3 ' h ired.po] ypeptide; .
o S EKEDe R otk Y (BF b P HERston System 1 o
sewiieble veadorcodi ng the desired pol ypeptide a
gucL o-ig equence .encodi hg an expressi on enhanci ng

Omal

SREHFEHER Aytem dndenrondidions atabledoserndt in expression

ensfokk mgldotige Sgket@ TR Slep o) 0dons for first and
secqnd cgétei ne amino aci d résidues Cysl and Cyst,

¢} degjaing; thepslypaptide exptessed i stely &) to obtain the composite polypeptide.

A preferred embodiment disclosed herein cu‘amprises the further siep 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 bogd between Cys1 and Cys2 (this intramolecular disulfide bond itself being seen as
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20 being located closer to the 5 -end of the

nucl eoti de sequence than the codon for Cys2, wherein

the codons for Cysl and Cys2 are separated by a
wiumwbg@sige sequence encodi ng a pol ypepti de lddgik@boeosoe774s

sai d |inker being cysteine-free; and defining a Iength

a dSMbfizaEbSNnl@ AldueMy ng/o?ﬂdltﬁﬂg Cf@fsgxahﬂ)l@ 'ﬁgﬁgedlﬂ'ﬁbtﬁ'altol o)r DTT),

i ntranol’ecul ar di sulfide bon one anot her;

follopyed rhsf eeetiany of e rrieresbpioductsweitiy enetberf dasivridzadipn (nrf.)lefy bearing a
cheriélgéél %ﬁ&lgt}gr?&h ?&&Bf} %ﬁ%%{ie%ﬁ gxﬁee@&%é‘esﬂ)}go? gﬁ ﬁﬁé (gf(\fﬁ? bRY Cys2.
condi tions SU|tabIe to result in expreSS|on of the

The B%‘%?Em | d élogg(g g%tﬁ)re S cgrg (%: I’ ﬂgjwmg nonhmltmg
figu@d MRD&dab 140l ypeptide. 30 A preferred enbodlnent

di scl osed herein conprises the further step of

derivati zing the conposite pol ypepti de obtained in

Bm;g&rgmgtg})mﬁ{thé)ﬁéﬁm@nd/or Cys2. Such derivatization may
e performed as described above, namely by reducing

Fig. t1 he i nt Asfigtresnebific EIdS&udsidepraders g lipkenlersth Bytwkers@rs] and Cys2
Cys2 (this intranol ecul ar disulfide bond itself being
seen as 19 WD 20061008096 PCT/ EP2005/ 007748 a

Fig.@eri vat hnagetnesp)eclﬁadEﬂSr\eﬁmﬂtsmg aangasiut iof Bsprédsam ﬁdéamitb one C-

usi ng dj thi i.t ol r DIT)., . followed by react.

o e VIRRRL O Batreit0 T PG R AT oo separated
nmoi ety beadidlgeide listhgm cal group which reacts with at

| east one of the free thiol groups of Cysl and Cyst. 5

The invention will now be described in nore detail by
Fig. 92y Of {{1gihObldaeadsneN itk gr e}tﬂrﬁﬂéfoﬁsyl@iﬁg with_one C-terminal
exanpl es. Brief description of the’figures 1

Fi g.
Ant i gencystrses fasidugl argaviik Meﬁemmaal qysteinerrkBdues seraied by a 4-
bet ween Cys2 10 Fig. 2 Antigen-specific
ELI SA r%@%ﬁ?éﬂggja.neasure of expression yields with
one C termnal cysteine residue and wth two

g 21 BBLAFNEAS, BEobSRLAUET 2508 M5 AuleftSHrom o

expr esstdfipasite Ipd@pwpﬁd& RO dag teHaiinahtior & £ ¢letion profile from a
residue, and wth_t C-term nal st ei ne residues

separ at%‘&ylbiphé[elimhg‘? X PRRCig T °3FS|¥ e BSIAE - i | tration
chr omat ogr aphy results show ng an eIutlon profile from

a 20 conposite pol ypeptide according to the invention
Fig.4nd an SPStRAWE L dig mengmerrang dimer scFv species obtained by gel-filtration

chromatography; Gel results under non-reducing (left) and reducing (right)

conditions are shown

Fig. 6 SDS-PAGE of sckv 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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pol ypeptide with only one C-term nal cysteine residue
Fig. 5 SDS-PACGE of the nononer and di mer scFv species
obtai ned by gel-filtration chromatography; Cel.
wWioeod/aosesander non-reducing (left) and reduci ng1(d2603k0)7748
25 conditions are shown Fig. 6 SDS-PACGE of scFv with
Exan®lg and two C-term nal cysteine residues, before and.
after reaction with 20 kD PEG nal ei m de. 30 The
invention will now be described in further detail by

T i i A
and N@YFRPBIpdeypepiidlylinl@r agposysd arebetvat, \Ohralsed ani ni@detynolecule for
var- abl e regions_ and a 4Ser%3 po][%g@fgwge i nker

demopsiagiyigdye cRET@hEE %e'ﬁverwag s gclissnge $ & fyjpgedetermined

antigh®subdlg EReA % AR RN LEv (B 4 OYERiAD (HisfECFs-(Gly)d-
SCFv sp eC| ically binds to a predeterm ned  anti

Cys%wg@qﬂ@éwpngmo@ﬁém eBCRgeation Apitl YErspecifin PSEIOYS, W gt\ef?a%\the sebv
nucldghlE" %\ﬂ%@:e ( S}éﬁ@-a?%gc Xﬁtéhdegvﬁfhtﬁ) \?gcﬁ &3 tﬁ'?srespectwe nucleotide

constr tron wt L-speci

sequgncesTef $he \ﬁﬁ)é@ﬁ(ﬁ@)&@?ﬁ—ﬁ@ nmuid] @ot TG@@M@G&"@M’TAA B:

ceaiifBspridcdchtinate & | OTeoR @ ey o

TGCWGGCGGTWEW yiBlded four nucleotide sequences encoding 4
»

C. TGCCGGTGECAEGET. GGC-?%}%CGF ecP
Sepal‘F STEULLT eun..."* hayipedwoicypiging © s separated by glycine
lmkePé"&Ei %C,g SROYERERSTENGAALARofed BeRBF @iSutvh BNS pud@iHon steps.

term nal tag havi ng two cysteine residues
The @é\ﬂanat\fédfrb&mgmy gierresubslongdiie the wirighipy ergmesisgespitioprates Sall

s 1 GBI TP fohpor 4554 0, St popmpnea

froms Irbvitragea)l cmnmmi@ tlnee $blrespbn<hmg éWinhﬂmlde @opeiBt leaderssqquence for

perip %ng:iﬁ: \f;?&r;tgﬁs?%% eé' r[% etg)g&émﬁ% ﬁhgtko @%’% % Hicoli X1L.1Blue, a

singlk &zlﬂéfe{mgaﬂnmm R d’éleﬁf@vd hedia c(LBlesp@g&u Qarbéridiking aad the plasmid
pe eader _sequence r erjplasmc ressi on
was |greRaod aSeREABENHR (SERITHL BroRReals @&%@%&Wﬁ ¢cppfirmed by

7 Sequgﬂel,@tggmsgﬂ ge idRglevehRAe Was cultivated in sel ective

media (LB 5 n1 Carben|C|II|n) and the plasmd was
prepared accordl ng to standard protocols. Successful

i i : tive scF
E.coff g 31 D83 e GRN R Svilne BEMURDE Ml Eodifle B the rospegtive sckv
withwhé br tvhaeceamnﬁﬂﬂys esiduas atdigrowdiongelbdiivet dger. m@myms used to
V. n C-ter si dues..and
inoc it LRy alesh Crbetitih Gt S} Sty ot BB et u uture, 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 finther .
incubated at 37°C to an optical density at OD600 of (.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 a2 four hour production phase at 30°C the bacteria were barvested and
resuspended in 40 mi 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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inoculate 5 m LB 50 g/m Carbenicillin over night at

37C. For the production culture, 500 nil SB growh

medi um cont ai ni ng 20nM MgC12 and 50 g/m Carbenicillin
wiono@sidos®iaaker fl asks were inocul ated w th t heTrp2005/007748

bacterial suspension of the overnight culture and

incluli; )gt the rsch‘-ﬂfoHH@ﬁseGleﬁ:t refehbed Bitd@McORhid.aA feNShih¥idl of intact cells

0.6-0.8. Protein production was i nduced ?0 by
and @éldiehgs lny %ﬂﬂmﬁl&%@@ the suparpgtant veasneehior §l4%h aptlyns. 29
and reduction of the tenperature to 30C. After a four
hour production phase at 30C the bacteria were
ELISYarvdgdied’ ta qbeﬁplasnisg&npbewtidmwwcaxﬁecpaﬂ uS‘ﬁtg gufjhlYfoplate (Nunc

ds of, f. z t 7C the . o
MeS AP ATEOTEE Gt O AR CONRE Mol bl et = 4G
Aftet ﬁ@s/kﬁ;@é wHth /EBS 05pd BROHG ﬂaﬂ Plari g bl&ﬂgeﬁl/‘%@na(lﬂﬁlpﬂ @88Wntaining 3%
PCT/ EP2005/ 007748 udi cFyv- fragnment
BSAfof &2 8o iFgPeRurs. .P&Ifar &Pgeg 0wl periesm Bere ded e serialy
1:3 &£8lihSibaRl ForCeh ht BERY ﬁeﬁlp@ﬁémﬁﬁ NA frif ORI R \H&mg step, detection of
supernatant was used for ELISA analysis. ELIS

scEvaraing 4¢ é’r@cmLh@aswmqsﬂ efrpecifrdparsng of u&wf@a@-ﬁl@@ (1.5 pg/ml

o g T30 F U ) S AR )y conii

1% O®Ani ght a:gnﬂCwasAfdle@ctevl/aim regidisigt HOPB10 ATEES T{Reerhzino-di[3-

ety Bisforpn oA Sfabelitt el parRaRRliRy B0 min. The

OD-patiidsPlvérs Mhoasired af daBLISAl itaest aerwﬁ}enemgﬂﬂomwdm The results are
i ncubated for 1 h at_rogmte eraturecﬁﬁe; ,,an

shovgy dit Fighal. WasHPE sHEP, > o%TtI% > ofth Phouki¢4RyCr” and

. " | ey (an . . 5)6-
‘HCE’GE@ ntle é?’é%t?\lleg}aferfézeﬂ KUt ﬁ?fg&!&l&éﬂ fvghn(ly ﬁégﬁﬁp%% t%)% talmng (His)

CYS-@m,e ~Gyp-(64ly. ﬁ)@wﬁrés @Fﬁ@@@é@b{)’o’ﬁ)’g@m, ﬂ’IlSICfB@g-(GIY)‘*-CYS-

Pro %gcgiﬁ}s Ag%s(%lgﬁsBé@ Pro. 0. & dl %1%9@ ?]bg%zt Clttgtg g@heﬂdﬁélﬁgof scFy

bmdﬂlgl tbchﬂigen (8} pbsdineadrfonthemosstintcy %thb"stur glyeineonagtljag finkerbetween

h zggg 1 She OD- val ues were neasured on an ELI SA
et?”@ SRR ength of 405 run. The results are
shovvnln Flg 1', in which HCP CH261yCP

Al can be seen in Fig.

Protél]% . E&%é lgea% yﬂb%%e‘{)%}ﬁé@f Wlﬁi Qﬂ@@g:gffs S(c(:ﬁﬁ es use as(l'e' el

withl thenKED dsdtfimedrabotd) eefermel Basé‘rtﬁly’i’ah Fig/A)tanid iesscFa@xtended with the

(I‘hsgégsp l‘i;(}eot ﬁ-t%rgpoé]%l Iég ! I o 1&1@’%’(@5% tagrél%%ﬁi al)lc;vlsi ]d E%ed to as

“HC®S Iﬂqflg n}adreﬂabam)aras Biﬂiﬂ@@ﬁﬁﬂmisowérhemﬁﬁzﬁwd Whtdiall scale using the

C3s-Pro ta w t hout an EED .as defined
Ew&w&r@e)B L3 e ﬁﬁaes%q Gffereat eplenist wersdnaguigied 1t S 8§/20mM

M50 ((hf tﬁbéﬁaﬂﬁﬁ&kﬂmﬁﬂoﬁuﬁ O3 F°@0in(d stikingGRV¥ubator. Again protein

production was initiated by the addition of 0.2% L-arabinose to the cell cultures and a
temperature decrease to 30°C. Afier 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 resulis show clearly the significantly increased yield
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25 with the EED as defined above, referred to as

"4dy" in Fig.2) and the scFv extended with the

(His)6-Cys-Pro Cternminal tag (i.e. scFv w thout the
wBBDsamsodef i ned above, referred to as "HCP' ipariir8o02ho7748

were conpared. Both constructs were anal yzed on snal |

of SCF\C 8 SIHNG) 6L OSs-(Ey Rt ys Bl @k (4Bl BEdhe cHHe%ﬁﬁElaﬁﬁSa% compared

0 different colonies were inoculated in 5

to thﬁ/gseﬁ‘e/sseﬂgegpmta@m@ber@ﬁmw HopoLCosfrheatd, het Brlkingna second
cystefhe! bakien gﬂ%y 7 B gﬁlglatﬁ?g% %[18 %ﬁEg’lQedo H&ﬁéaﬁﬁr‘ﬁﬁ%lﬁde bond

Initrate arabinose to

betwepal the twd tyntese aositiuas int @mﬁbteatlmabtagém ¢asBEDGis 3fned above) is of

f. i.0d |
erocidpplr i A B kR Bt R By e

periplasmc fractlon was isolated by the freeze/thaw

net hod nd ana n an_Anti gen-speci fi | SA a
The PR & aFHOfeX %ﬂ%ef W@m Rog-gfucig §Dg§aréé§sﬁ%§°wed by
Westelheblah f&&ﬁmu;ﬁefha;orﬁm ih etaﬁadr%r&eedﬂ; UBheS QW oL EGH thY His-tagged
the significantly i ncr eased yireld 22 WO 2006/ 008096
scFv may peppgdshabrsiagan tntspeuja Wit autibpdy, Qiagen (1 pg/ml in PBS containing
0. 1%( ﬁ'S?% Eﬁ'e@étcbd( Guth) & Qﬂ%ﬁfﬁr gh%%gatgse_ gn teh g%)tap %n{i LHSRe antibody,
periplasmas conpare V eC| contal ni ng
Sigma (C—@nhunBBS(c:bﬁtashﬁg ()Y A Bﬂﬁ)n‘ﬁhe protdim bldt arcdsi degelaped by adding

BCT B Ghpe St GRS PR iRt S5t Paetind

bet ween the two cystelne residues in the C—ternlna
the EED as .defi.ned above) is of _5 cru

Lanc} fufof ek Rorenbtapi £l dbinbantdlone PRSP0 at e

C-teﬁrﬂlﬁdl @ﬁi qk?ﬁe%féﬁﬁgr JFRBFPB4HdR lu?ﬁl@Wesfcéiﬁ‘Bfo't 0RRd WRk&ore the amount of
further anal yzed by non-reduci ng SDS-PAGE fol | owed b

. total pelspentide srpressed ctinpepnde deqsense diasically inlaaaared 4 correSpondmg to

scFvg\f:vﬁﬁ ng—fig)% H I'ierod% Rd '(,0{3: af I% d’_!%fﬂ{eaﬁ?l?g%)éﬁ?': a8 5 and 6,

usi ng an anti--penta agen

* correfondingl to racPBvauhn(I&s)@@g (Iﬂy)a-(ly%BSA)tt et ditemabingl t énd of the

an.al kalin ha as at ed
polyife Sl e R g Ai-E i PR O (TR 1 P Ay sem
lanesThandax. athey cﬂedﬂ)odemu-ﬁtes/&hpme Gosb ¥ pebeHi Sxpr%iblﬂ/ SffEred in adding
substrate s |Ut'%E 1911) . The resylts ar

a singlg SyFteing Tesidue 9 t 'eggl'%?mi of ¢ s¢hy pol £ ﬁlaBFSog and 4) was
regalﬁélpw a&cﬁn h%ec&d%@téﬁﬂ%@@éi&u@fsepi%éﬂ Bhihné Hes )c%tgih@ redidue by a

-termnal” end. The'intensity of scFv bands in

' Polmenbdwbﬁﬁee elowing disulfidedondh frmatiewbetwecrrihe e cysteing wsijues (lanes

Samﬁ‘ﬁlﬂl ypepti de expressed - is seen to decrease
astically in lanes 3 and 4, corresponding to scFv
with (H s)6-Cys-Pro at the Ctermnal end of the

o SRR S 20 By AR SRS R rg 5 s s

clearBf thehiigh@OprvRePEIRICyicBNOMMER RER bohsthRl SHithy twh G erinnal cysteine
once again _conparable to the intensity seen in 20

residpegrie somparad totheppi s consiant Withgahotne il pgicithe | oss
in protein expression suffered in adding a single
cystel ne reS| due to the C—term nal end of the scFv

defind v% cystelne reS|dueﬂ separated-fron1fhe fffst |
~——ty§¥erhe residue by a polypeptide |inker allow ng
E. codilEILﬂlﬂ)E%wé@ﬁfhnﬁfﬁfxﬁ&I Wil tHeesixpeedion plasihidand psdweh bR selective agar,

ues anes . - . epys -
A smg‘le € colony w: useg to inocnlate 5 ml LB 50 pg/m! Carbenicillin overnight at 37°C. For

the production culture, 500 ml SB/20mM MgC12/50 pg/ml Carbenicillin in 2 I shaker flasks
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5 and 6). 25 Taken together, the results of the ELISA
(Fig. 2) and the Western blot (Fig. 3) anal yses show
clearly the higher protein/scFv yield of the scFv

woaeskidssd wWith two Ctermnal cysteine resigupspRssners
conpared to the scFv construct mnth only one

%&&ﬁ&@w t Purl f| atl 0 o
weresc pulated o 1tthﬁtlé§ b%!:t@?al s@ E%%UB& %1 & lgtb (ang §r°"¥[h%t 37°C to
an opERl gdenside fat @B oah of €).6-8.8. dind}thBpﬁSﬂlﬂEBmV\@ﬁe induced by adding L-

f L he J, &9 and gr own
arabﬁﬁ)%gt?t %Igﬁgoﬂ\éeglﬁat'&on oted&P‘ %Fegmgﬁ) %Baanﬂe@ 1g 4R ap ‘,g é\ﬂer an
overfght prb&lcﬁﬁngthdsc @HBM&QI YakleAa OMed RagBite @bind ?égusp%ﬁaed in 40 ml

PBSEQ} roduct Lon cul t agw m SB/ 20mM MyC12/ 50
eb‘g "ie W es%%ﬁ iPpYRiare shockend @%&@8&@ peiplasmic
proteEﬁEﬁcEﬁ’d’ﬁ@Q 5Y1é)§lﬂ?‘zr3§agﬂ&f ﬁ*eﬂe@@l@&ge&‘hﬁg Y ﬁcﬂn& I}ﬁﬁ&l%ﬁnﬂ%ﬁ?%h of intact

suspensi on_of the overnight culture and grown a
cells ppyl cell ebpisiby senigidegation, the suppeantorasEingh@ pBrifidd.ot ei n
producti on was i nduced by adding L- arabinose to a
. final concentration of 0.2% and reduction of the
SCAtrosiparie wers inti@lyQurified by aarlMAW effiviigtioline dutetaciy with the C-

t h t h
om0 e 205 AGRORFHES bl T e B NO oo slignn according
to thel @scttbmlqﬂ-omdeﬂ ehjrpmb ghani€acBfRC The Relukhewsd ledfiliBrated with 20 mM

S |ncI udi ng_the scFv-fragment were
'SOde.éP%%géadmpﬁl’[Mptﬁé &L% d the pegiplagmiqpraparpon. @0 mbwag epplied to

the c6RidnSataNdoGSlate 8LD E}hlﬁmﬁ)’AE%Wa['dsf ﬂ:lQ ERH}H&JWEQ Grashed \mth 5 column

supernatant was further purif ['ecul es wer
volumes; of equikibraien prider qeptaiming NA&Z:S é«ﬂflmrdalquedglrmnve unbound sample.
Elutléxmzvgﬁ el %u‘@"u‘éﬁgt ﬁﬂl@l‘aﬂ&%bﬁ.ﬁﬁrﬂ&on bxéx W@g o cﬁe W3 column

per f orne usl ng agen
volurgse Bhugidyoteim fradtionp meteqooled ;ﬁmrcfwtmqmﬁﬁcdm steps.
manuf acturer. The col umm was equilibrated with 20 mM
sodi um phosphate 0.4 M NaCl, pH 7.2 and the
To aghizve al saparation OF fiaaslb@bar (ALEH o, WbraABR A8 nik18meif Qlimeric and
col.u t af ate of m/mn. Afterwards the
oG oS oL L R GEAR Wos oS Pn 2 Superdex S75 prep

gradee&blhinhbé@hh%téduﬁzﬁtﬁrPES? "(G%CB) NB1aEkq0 \Aéé)té\ﬂn' ﬂbxgigﬁg& %yt Qontinuous

remove unbound sanmple. 15 Elution S carri
measyemgy ek nBy aghtoarbsmfmre (oo miailniokoia) Fem subjatidoloestandard

' SDS-PRG@ 98k 'ﬂégllfltﬁ \ré%ghéeﬂrg%%ur ?HJ ﬁgpﬁ %ﬁ Ditd %glhlglg ﬁ].s é@rtg and B, the

pool ed fo iFon s eps
lowers@pa@mﬁlo rAbbeinggherelution lpaofilever giiiv, withea (Sﬁemhﬁl (His)6—Cys-Pro

fract
oty B Rl S8 Thnoie P e iy ilon FRrE st b % S Cgeimida (ise-
Cys-(slsaztm;e@m Eﬁbttﬂ(asl SCEPWHRtheSIRID ki BERIc@ AL NAPBS: clearly be seen,

G ,bco El ut roteln noni tored by conti nuous
Ié%%f% Ffcopd c @ﬂfa Fesidng ghihe Lhtsaminal pertion|cthe sofe in adequate

separiﬂohr&dﬁ NEfiRt SYRERS Ee%ﬁué ﬁ)ﬁﬁ@%?fgwjoil %&SaP @ﬁ %}Jelteads not only

results are shown in Fig

to a FEEET |reenomesimey provuct katine bub ridso( pr of ihigheA)overilngrdidia yield

irresp &é{gl)ogﬁt@é{}%% %’ed’%f aeky W th a CGterninal

This obvious optical analysis is comoborated 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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notif, the higher one (profile B) being the elution
profile of scFv with a Gtermnal (H s)6 25.
Cys-(Ady)4-Cys-Pro notif (i.e. scFv with the EED as
widehbdigdoogbove) . As can clearly be seen, i nNCQERRbaokMI7as
of a second cysteine residue in the Gtermnal portion
of the seFv in adequate separation fromthe first
cysteine residue for the formation of a disulfide |oop
Tableebds not only to a higher nononer:dimer product
ratio, but also to a hjigher overall protein yield. .
Aminy Add pgetucy eP@fpemnonerg?l;lﬁul rer i§6l BEm 3[)¥"|“?e{ip otein | Total
Gigmd)

. . - L) (2] tei
chém%mr%t {gqﬂlrﬂanal ys con nr%(()];lr ohé'f]éltntéd by I(JE&;')ISO orm ?;;)Eln

e at i oni Obnokdd€ 1 SOf 9N CONCentilzat | ONS. | ghite

HEFEHOB] N CONERRES at 1 ONs| ywer € cal cullat ed Usi npisiAe AUC] 2765

HHHEEHISGGACSP ef Mbaveek by thed® UNI CORN{software)! #ad t he 7752
HHIEBHIGGGEECE pelinkl ¢ ext i hTA9 on coef fliéci ent. Th32 ’
concentration values obtained are sunmari zed bel ow in

Tabl 1: 6/.008096 PCT/ EP2005/ QQ7 Tabl e |.. ]
Frofiht Shoje e i SRRSO RO RebS hat b& e it e, R diomer ratio
for SEDY aithpr shghd éysﬂé‘hlteaiesidmé mGtstce-]Eelﬁn el pareioh im%hs%ﬁasmy addition of

concentration volune per jsoformprote; . ) :
a sogpn iﬁfﬂfﬂﬁ%ﬁﬂwﬁm}mﬁms@% af: .%sc%fef.ﬁ@ Qxé@poqﬁlsqersmtable linker
betwiekn hdfirkPdnd4edond dysteldeCAEAIParlVRRABIecE® dsilfide bond is promoted,

HHHHCGGGGECP Diner 27.9 8 223.2 775.2 Fromthe above

- and fhgymanonpeyelime TaEgiof gbtined seEh issinergrsed abaid® fefy tr1:0.4. Viewed

fron, 1, SRR ot ko BbtBetich el tbenbbs, B 0BRice sofom, the
incréasg n2HeldBiona 8.6 ingrfoothe sefvsetib adinglestysteine resdduehte 775.2 pg for the
C-term nal _.portion of the scEv _and. by disposing a .
SSFL T AD Stk £ Fipisrts AL ereq IR Eylsiopef about
280ve6i sles,3-@nl.i nt ranol ecul ar disul fide bond is -
pronoted, and the nononer:diner ratio of obtained
scFv is increased about 5.5 fold, to 1:0.4. Viewed
Analys@not B sdanERAl BlonsheSy ahd!dimbe YRSHS ﬁ$ YHSIPAGE under non-
irrespective of polypeptide isoform the 10 increase
redicipgyang| 1gdygingne B@Sg@;‘eg-o’i) thewed cisprly that @ppsoghisly 80% of the

- dimEYS REUR SeGk %‘dﬁv LR 4 i c;'s%iné BE it %—%Ma& @é’%&gﬁ are dimeric,

cysteine residues represénts’ an |1 ncrease In o
crospiirded iy dixylfids dinkngeo (Figbbuhon-2E08ing gel, deno ), Bhérebdthe dimeric

s ELY P o] v R o iy s o
monbf@t] Cdud o cthla cﬂaﬁxemaf c(st'rt] @isug?)deslaﬁy\ﬂ)f@tvﬁdeﬁ ahé )tw?@-ﬁermhml cysteine
] roxi mately 80% of the imeric fraction of the sckFv .
f%l@f‘f? ﬁﬁg inegrreducig gqlnlans A)-ilhe dimercdisagseasalion mte mogpmer Fig. 5,
non®@édi®ibCael, lane 4) is an indication that aggregation had ocourred only by protein-
protein interaction and was not due to disuifide crosslinking. Lanes 1 and 3 of Fig. §

(reducing and non-reducing conditions) show the cotresponding monomer fractions .

The same samples were also run on a reducing gel (Fig. 5). Regarding the scFyv without the
(His)6-Cys-(Gly)4-Cys-Pro tag, lanes 2 shows that any dimer preseﬁt 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 scPv with the (His)6-Cys-(Gly)4-Cys-Pro tag (lane 4). The reducing
conditidns within the reducing gel suffice to open these disulfide linkages so that the only
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crosslinked by disulfide |inkage (Fig. 5, non-reducing
gel, lane 2), whereas the dineric fraction of the
scFv with two cysteine residues in its C-termnal
wWREob/GRo&Xi Sts mainly as a nonomer, due to tRGepangsmoras
formation of a disulfide | oop between the two

Fi

- term nal steine 20 resid ( ) n--reducl n .
- vandf ARk R P RO P B oP sk anDpEE A TGS B9 cymoine

aggrega oNo
residubivgthibthe soBve dre dbie itdfpreelisul fiddienid yesivathaany ottt catdindresidue.
t hat aggregati on had occurred only by protein- protein
interaction and was not due to disulfide crosslinking.

FxahdRES Jidd0fectePPEGVRioR of 4184 UEiNEhdaREhRO M (RS A0 (His)6-Cys-
conditions) show the correspondi ng nononmer fractions . i
(Gl Cypire lge

sanples were also run on a reducing gel

Gl I

i i S i .
FECy g ety S A B R L s TRlbels s oD PRGcogfygee. Two
protelin netutione Sentaining, t feepeatvely.cpuifiaigsofel withdlss Crtefraionl (dig)6-Cys-

onbReesd SR o bl HET Bl bl 05 imoca wi
DTTp&tlaymaptédent@toncflzasM HhensEiEe ahbiiSetpdisiufeas réduee the terminal
. residyal mniml amunt ~_of diner of the scFv with the
disulfide brigetyresuliegsn -@-ﬁ@ﬂlﬁl B[QBfre 4). The reducing
30 conditions within the reducing gel suffice to open
t hese disulfide |inkages so that the only 25 WD
Gel Fiw@iworpbadesTCRPAM0 30ovReg ob srlispdiirhdedengradclyhle remove

resi BTN BRTRLETR AR 1Tt SRR HEE e RN AClaR® new 20

kD (@bsariviied 2IDIMRBG svasiatithedatoythe firm half p§ tah pelypegiddsemnple in a 10-

Ex le 4: Si di rected PEGYI] at i »0f scFus wit.h and .
fold gE A e o REPL PRIoRTRE esirtn Bty oS iy ShoPl momnine
nambg eyt R pobRitalent r@eol’y Stied oler Gkie Wi tatle pulypepiiieasample was
. stabl e honogeneous scFv- PEG conjugate. Two otein
incuBgipd, PG ol L BIA BT Al oS Ssaiprlsersle (Siime £ A7 14 674 SSpteh

the Ctermnal (H s)6-Cys- (Ay)4-Cys-Pro tag and scFv

wth the CGterm nal (H s)6-Cys-Pro tag were incubated
Eaclyjreagtionmmsaaliowetl iaagccen firet thowsi with @sitatiopat frepmotgaiperature. All

t : ] DAl iar P
senn}}l ¥ e REY b SPRLPA G it ARG Rl NS0 AR piaffl with sitver
accogdiog ps stax@leird prdioaods (ovtr¢gsepaidtle. B26100). Theeesliaaje shown in Fig.
6 each pol ypepti de separately to renove residual DIT

* was then performed using PBS as a running buffer.
| PEG Mal ei m de MW 20 kD (Shearwater, 2152MOP01) was

added. to the first haEf_ of each@p,ol *)épept_i de sanple in

Lang,1 ph Figs Ordspiptsisfa Wit (Edge-Cop-Forel il datmmel endrjbe cgipine residue
has bgéDnEﬁoclt@rﬁy CeIchibE Wit En BRI [RANEAT? of B8dTR] Yhows an scFv with
-~ "met hox 5& yethyl ene glycol". The other half of each
HispoLypt@hiHEys fmp peitsnbiderming pdt imdvivich hoth cygeine residust pve been
ot hy| i . iy . )
bloofAERY Rallor I ol B Thif, ot Miftve iopSfie) of B Bafilhiflles 1 ana2
(i.e. &gt bamtliin faret2 i aarh e iitaise tiem (e band2nthe aapt pesithen 81 lane 1)} isa -
anal yzed SDS- PACGE under non-r.edycing conditions and.
meaSfig OB SR PYBOnEHBIR G 4 U ST St (8 GF By with two
C—tefﬁjﬂll\éi by<B98 resfdbs ad\Nmpat&il@Ghat abARvEEFHER SxpRdsEing NBWECFY with a
in_ Fi

single C—terrgﬁinal 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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10

6. Lane 1 of Fig. 6 depicts seFv with (Hi s)6-Cys-Pro
at its CGtermnal end. The cysteine residue 25 has
been bl ocked by reaction with ethylnal eimde. Lane 2
Wi 2066/08086 shows an scFv with PCT/EP2005/007748
(Hi s)6-Cys-(dy)4-Cys- Pro at its Ctermnal end, in
i=C ANsT I, bee
of I8 B (oL AR o PRI AN, REF B DO Hies tgohien s
hkebffantlh@cm the pbmreﬂslanyiems nid. tEereﬁ)‘fb‘EIeﬁa!bmluiﬁ aln@nets of scFv
t ense t n t.he band at

e el B 6 6e1a g S8 inep it i gegycontras, lane 4

of Fegx mms\siu@h tief foFe |mmwo@tur@jmcwf@ib RAMRIEPMled H6m one another
scFv with two 30 C-terninal c%stel ne resi dues as

by sdbRaied T BiResa T EIag: BESH shavngva fgingk pands. One band
is afMhtRafie BOROMIE: Gelhf W @1@'00&¥s?%ﬁihﬂﬁ unfsSbay Eeecké'gnﬁid%a&flg that the

Fig. 6 shows the result of g an sc
reacpm yiih 29 kBr WEQalid apkprotasd to meslp&uemvahdwomehxghbrebmﬁ@e heavier

ot 81 9 BB R0, BRIl BB PR v

remdites omkhe é:-tenm';aalf PI"rtion biite sofv,REGH &ootbhigheraadlvculasveight than the
PEG?’Ea %{}g}e}g%%tt g? %t neﬁas%tﬁ*s P’é%? h I S it kels%wa residue. It should be

- emphisea’eﬁfthditﬁt as an@qﬁ)@slm o m%ﬁﬁcﬂént S,}?dféine-&iﬂteﬁinﬁg drarting material

scFv._ wth only a single C-termnal cysteine

for tﬁ grnent REGyIatipn eesptiqnolst i Royrapratiae oeHome; it tg0 cyatf:me residues in

separ a%l g gﬂﬁodr%t%gn%?gn\g&ge& ﬁ%{‘? (gl%fn &?ﬂé{:@nzgs n@e r

been reacted with 20 IcD PEG shows two distinct

bands. One band is at the sane 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 other, higher band at heavier

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

nol ecul ar wei ght than the 10 PEGyl ati on product of the

scFv with only a single Ctermnal cysteine residue.

It should be enphasized that it was only possible to

obtain sufficient cysteine-containing starting :

material for the subsequent PEGyl ation reaction by

i ncorporating not one, but two cysteine residues in

the C-termnal portion of the scFv, separated from one

another by a 4-glycine linker. 15 27 Printed:

18-07-2005 | i CLMSP. AVMD. | PCT/ ER. 2005/ 007 74E

PCT/ EP2005/ 007748 M cronet AG April 26, 2006
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M C-023 PCT Anmended Clains 5 1. A conposite
%‘? ptide, said conposite-polypeptide conprising a

d: - t i
sallle pol ypepti de and {@hMER#MSEI on enhancing [PGT/EP 2005/007 74

e Lo Y eS
' donmain (' BED'), said EED conprising first and secoén
cysteine amno acid residues Cyst and Cys2,
paraEppRshivel Y, Cysl being | ocated closer to the
MiMeteris Nus of the conposite pol ypeptide nol ecul e t hasi 26, 2006
Cys2, wherein Cyst and Cys2 are separated by a 10 MIC023pCT
pol ypeptide linker, said |linker being free of
cysteine and proline; dehemied@ldmkength sufficient to
.5 - allow Cysl and Cys2 to engage in an intranol ecul ar
i sul fide bond with one another; and having a

L. fycompapite nodvnepids, said compdsoe @&beé}ﬂid@%&ﬁ{}%%i% b Yedie§ Sobeptide and

IRER ypept i de ., Structure in 2ouUS
;“@pfﬁfj%“@ Rhighi” (EERY S oo BHDGyponpriaing 056 and sccond oystene
¥ fiduech Qysl hnd CYeY, irspbd ' i et wher ei n )
o RS b e i
composit € IpoiyB %t CIg¢ thap &1y, Iwhondie Oy Narsl CY0ass sehg8ted by a

10 polgpeptide linkernaidiila: r esi dues in 20 the [inker are
Thr, Met,

sel ed fromdy, Ala, Val, Leu, Ile, Ser,
Tyrseqééﬁ?e%ﬁﬁs@q‘i.aﬂ‘épf@ne: conposite pol ypeptide of
ol adefiningOf lehgth\iREGE 0 site polypeptide is a
si ngl Cgchi n pol ype%t%’?gl.‘)&zgysj.anﬁ%'sgc}ﬁr%&ar&eem an intramolecular
po|‘§b‘§§@? dyyithepng apbthehendbove cl ai ms, wherein the
EEDhaving 088 C-.or Ntermpnal end of the
s corrposiglt e pollﬁl;!}d%i |L“ .qe ‘?pfoﬂ’?étl%?ﬁﬁwaﬂﬁ fiso lof peronilate polypeptide
anyyftura agbeove selitddms, wherein the EED is of the

wher€lh 3t Teast QhS aalns Qys2- (Pro)m 30 wherein n is any -
integer fro r%%g%omég:y% lsrﬁqs"é'atéle(l Fotha) devivatizatiom thoickagnd wherein
the dlgsir Pelxpeptie isacitipodi.t i on to be Ay, Ala, Thr, or

Ser. 28 AMENDED SHEET 2C 0?1 200 Printed: 187-07-200

9 Tgé CLMSPAMD PCT/ EP 2005/ 007 74E 6. The conposite
- 18 comapritedmlypbptidead Molfm MWRGIRLD 415 ({&@a 4.is
20 the %ﬂ é‘é 1% gex}ls Seé Ai G'VY} 5 Sgr éf'ii/trlc%t ?/?é’r § mg acid residues in
7{ o1’ geted rom Gly, Ala, Val, Leu, e, Ser, Thr, Met, Tyr, Asn, and Gln.

3. The composite polypeptide of claim 1 or 2, wherein the composite polypeptide is a single
chain polypeptide.

9 _ . .
5 4. The composite 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:

~Cysl-(Xaa)n-Cys2-(Projm,
30  wherein

* nisany integer from 2 to 20;
* mis 0 (zero) or 1; and

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

28 .
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7. The conposite pol ypeptide of claim5, wherein n=5
- AR (Ap)-4Ser, .5 (Ay)3Serdy,

Prictad. 1R Xaa)5 is (dy)5,
QEE_"T}?F??_-;-_‘.._._:§§’é%er(g )2, dySer( WMMTB?(G y)4. 8. Thelpa

conposi te pol ypeptide of any ofctaims 5 to 7, whe¥ e4-T|c{EP%095/09774E
the EED is of the form

6- the vhindosk S Hi S- i S~ Cysl - ( Xaa) n- Cys2- (Pro)m or
. C%/slt %Sgb FQ? g}%ﬁ%\? é’-kl ﬁ?aé’?‘ =s"-‘f§ﬁr§mﬁ=§- s ClR)o Jan(GlyH0 (Gly)3Ser,
(@Y) 2Pl dalySen(Gly)pot Ghepedsle of any of the above

claims, wherein the derivatized Cysl and/or Cys2 is
the reaction product of the Cysl and/or Cys2 residuel/s -

7t comphsite ool yreptideo 6f @RIAT risi ei i
5 (CRLBGIE BINHEKIENY, dodh of Rl ) i & BB, cmser

group. o T’Q %é ﬁ%&%@r@y}ﬁmrﬁm(ﬁay)ae of claim9,

wherein the derivatization noiety conprising a

g aleimde group is chosen from PEG mal ei m de

'?‘%E’E‘@Rﬁtm ?’,0 Yacrfdeeitiany of fleinsts torfakhere thd BEDLESERIEEm:

S marker, aH¥EHRLIN GG fFHOekd | ized assay detection '

mar ker, a_mal e m%&%ﬁﬁ%%ﬁé@@@a@iﬂ%@%pm tracer

or a nal éﬁ:l‘ﬁl@@hh@ﬁﬁi'&kﬁﬁzéﬂs-ﬁi@H@Lmsqpm[ i nker. 20

10 11. The conposite pol ypeptide of claim210, wherein the
G MAL js chosen from nethoxy PEG MAL 5 kD

- FT FSBBPSIEED INpgtide of Bny ofithigbore CRER, WMk, '
i d ized Cys1 and/or
cmﬁ&mw%%ﬁfﬁi&)- 2 t hoxy PEG MAL?’% %&W
o Irirlg;l h 1%(% PEC | B%EE%%BE &ysgpné}g% Zassitdieinwithrs deniyatsation moiety
_ ; malsipisici renpp e sylfieiyl for @ b : rejin Cysl
or Cys2 is derivatized wt h%gm@:% g?ﬁ%?ﬁ%&ﬁ%@p'
npj ety conprising a 5-thin-2-nitrobenzoic acid

15 10, Tho\gprenssise ‘phlypeptide of clgim 8 U dryr : Ao s
ma}éb%hidecgg& is Pg}iei u:‘m,s bcga, deri vg%}iyﬁz;lat%{% g%&‘?rho%?‘%t%o)? TQIoR gopprising a
q coupl € Lg%ﬂe@s% nb%}ami "Rakernide (BEAIMATY), 2MENRRRe-functionalized
UGEFTETCe Bragier,? Q0 malinide b@afed - = LVBP ! .
FurRSH s d[?f%gi / %07 °748 13@%%%3%%0%%’2 %S%F%‘b 6’?%?%/“([5)’ Gf maleimide-
any o & CAh B AraEeTAr Renalgimidesiunctivotlize@ysbtemngoSNERr.

are dgri vati zed vv!th derivati zati on noi eties. 14. . The
20 1 ;.g@?ﬁg@b@tg Do Be e ot etam 13,n%he2£m%eiiﬁn§-ﬁzié chvc\;,rs]:r: fom

* methoxy PEG-MAL 5 kD;

*  methoxy PEG-MAL 20 kD

* methoxy (PEG)2-MAL 40 kD;

¢ methoxy PEG(MAL)2 5 kD s
25 * methoxy PEG(MAL)2 20 kD;

‘¢ methoxy PEG(I\/IAL)Z 40 kD; or

* any combination thereof.

12..The composite polypeptide of claim 9, wherein Cysl or Cys2 is derivatized with a
30 den\{atlzahon moiety comprising a 5-thio-2-nitrobenzoic acid ("INB-thiol") group or a

sulfhydryl group, in particular wherein said derivatization moiety is Cys2 coupled to Cysl b

a disnlfide bond. ’
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_5 derivatized with a first derivatization noiety,

E}]nte&{g\(ﬁ'@(ﬁ)é] he respective other of—€ys2-or Cysl, e
+ e —sieir@gpeetivel y, is derivat NEEEY@A%!&D@ second iPCT/EP 2005/007‘77';.;{{3
derivatization noiety. 15. The conposite pol ypeptide — == oo ol
1301;:th aim 14, wherein the second derivatization noiety
b $Decompbosimedodyprpils oflfhylf thd BEove sit ol.ypepti de
deﬂ(rat&@éf“ﬁ{h c{ehe abave cl ajyrrs, wher ei n X%Ffew%ﬁ%lﬂ%gv&% and Cys2 are
chosen =« Trom A4 BAREeEdes ¢ singl e chain antibody or a
bi specific single chain antibody. 17. The conposite
p peptide of claim 16, wherein the bispecific single
5 ;4§ ﬁgg ﬁoﬁ?ﬂjg%dzlﬁgl%ﬂf’ Ay e f?aiﬁisrﬁuzap?hékﬁneiﬂzgr Cysl or Cys2 is
eSpriced vl bV W49, an ef fector antigen and a
second port ] g[l spema?llggaqq?l?/tybi‘” Pitke Fespestivenotfer of Cys2 or Cysi,
TeSRERVElYR s degivatized vo inmesonddeivhvasiBh hﬁ?etf.f claim 17,
- wherein the effector antigen is chosen Tromthe human
15C'FDR3 antigen, the human CD64 antigen, the human CD89
-affd (@Erpasitel polypertideraf clah) 1 MKERD:AM ﬁi“' Th -
-~ site pol ypeptide of claim 17 or&%[}d e?tégraﬁo?ﬁ’é”ety‘s ethyl
target antigen is chosen from EpCA vi CCRS, CD19,
10 HER-2 neu, HER-3, HER-4, EGFR, PSMA, CEA, MJC-1
16.(FRAC . I\/HC12 . MUC4, MUCS5AC, MUCSB, MJUC7, hCG
. Lew dso%o;ﬁf)fﬁ ’yp ,O:S?S’ ®f the, 3?a4¢gﬂalllms,l ﬂhex@iﬁlhe antibody is chosen
og-adebydificRaple hRn mﬁm)f : .Po A,
G2, Carboanhydrase |X ( ék#%gﬁgﬁﬁ%%%m RYH‘)gY
Hedgehog (Shh), We-1, Plasma Cell Antigen,
17. (Frentarapesit golgheptidBor Malia S}:;Eon rojtin Sulfate . )
15  conblQL eog#fécan ( I\/C%P). ° CCF§8,nl Tl%ﬁl-a p%}a‘? PRI sipgle chain antibody
“@Féiép? & Bewtion; specifigrlybindigerte #r efficiramBbe ek :
_ _ el second portion
spedifitallyebindin PR M argek ¥adoendesmogl ei n 4, E-cadherin
neoepi t ope, Fet a% Acetyl chol i ne Receptor, CD25, 30 CAI
9-9 marker, CA-125 marker and Miellerian Inhibitory
18. Jubsbapeate M1 pe | f, sTn (sialylated Tn
Ul e%; _TA{L\C?— %?g&iﬁg&%? g?’o‘fﬂ@?ﬁl the eiterier awizemisi chesen, from the
MR fOP Atigen. tebRman | CDECanGAS, aRdnERe COROUAMIET Eh the human
- 20 NKeébb agfibgh, antigens are human antigens. 30 A
' SHEET X26 04 Printed: 18 07-2006 ° CLMSPAMD [ PCT/ EP
2005/ 007 748 20. A conposition conprising the
19. TROBASHS: i af y of the above clainsand a
B har rrg%gute ﬁ&iﬁﬁg gﬁ)a?c%gcﬂ?lﬂbf’ﬁe%% rYhepein ghie taygetrentigon inéhosen from
p gClXie, HERp A, ETHRRBYRERLA, 985 obpG! 4 :
MUézller(#‘%ffdl W %2 cgﬁ‘?osi te polypepti ge téﬁ%r %@"lémucm)’
’s desi red ’polype HRAGHMISR, s 809G, dehigieCDRDECD33, CD30,
an ] . . Nt
f:afu:ff; GRS, desi-Aeeypabppeptiricaiods! ft, "REAIM GRIPTBS)"9A, apo,
o) J .
- ydrase IX (MN/CA IX), CD44v6, Sonic Hedgehog (Shh), Wue-1, Plasma Cell
CCRgsen:rrg? eoranbousd) gE, Melaoma Chondroitin Sulfate Proteoglycan (MCSP),
(PSCz; L -alpha precursor, STEAP > mesothelin, A33 Antigen, Prostate Stem Cell Antigen
)» Ly-6; desmoglein 4, B-cadherin neoepitope, Fetal Acetylcholine Receptor, CD25,

30

CA19-9 marker, CA-125 marker and Muellerian Inhibitory Substance (MIS) Receptor type I,
sTn (sialylated Tn antigen; TAG-72), FAP (fibroblast activation antigen), endosialin,
EGFRvI, LG, SAS and CD63, and wherein all said antigens are human antigens.

30
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N a) providing a nucl eotide sequence encodi ng the

Pr pol ypepti de; b) ineorporat.ing on either end _of

: lnted 1851%%@1@' eotide sequence ¢RbbEBRWMDNe desired [pCT/Ep 20@5/007 ?48
pol ypeptide a nucl eotide sequence encodi ng an
expressi on enhanci ng domain ("EED') 10 encoding, said

20ug keapbsigors t he, EED ri sing codons
f or flir)st ang(gigieco%dﬁfcgzscg?rlémglt BRPR lél& app &f dfifeabogy sllaimsand a
phé‘ﬁﬂacé%%a Yegeptabld qaeliqr, the codon for Cysi being

| ocated closer to the 5 -end of the nucl eotide
sequence than the codon for Cys2, -wherein the codons

‘ 215 dy mejhod efrptodiyciy ﬂl@ﬁ’:aﬁgﬁ@it@ .
5 coﬁﬁgg{f‘é‘ﬁ.ﬁ egp godin pept i %g I |d%k({ef:é5 sa| F Akl Wherein the
'g}% 2P fFé]fP Yiegptide ﬂ@(@tehprtﬁsed in higher yield than
th@dﬁsfrﬁ@pdgpemde agaidme@,@éo s2 to engage in an

|5)tr§(g§%ecul ar &Lq%ul fide bon ith one another; c)
t PaRhsr eEPE AGuelnehds sequsses ercoding ibndmiréd polysspeige; (b)
|l®t mc@qh:@ﬁ;l BRI 8% O t g ui t abl e vector;
i f g%tgfnge t he hosfhc?)?gr essi o?%e%tifl%t SHAUEARGe Frcoding the desired
c o n§P saEkBlide causnos @hdsodmg AXGXDRBSO) éhhaﬁ&n? fothbi8 (“EED™)
10 nucbﬁ@jdi@? HE& sol atin
pepy e ERUALRI SUEhE] Eftofie b EBR EamariFing codons for irst and
n% St éymwmmm agisl resﬂﬁes (Ijma andtdien @%eﬁﬁﬂj%odon for Cysi
ng

t her sIe derivati zi

t hebéing fdief QERE! Hithgs
t he conposn te polétg%?ot‘lg1 < oBY Artieriid Fﬁe‘g’%‘i& fhan thgcodon for Cys2,
oysPheiay e 1 CysMEMAEDy SHaFeT sepdfutd by A0 Qucleotide sequence
| encoding a polypeptide linker, said linker being cysteine-free; and defining a length
15 sufficient to allow Cys! and Cys2 to engage in an intramolecular disulfide bond with |

one another;

¢) transfecting the nucleotide sequence from step (b) into a host expression system 1i ina
suitable vector;

d) incubating the host expression system under conditions suitable to result in expression
20 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 Cys1 and/or Cys2.
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