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pepti de-i nmunogl obul i n-conj ugate The present invention
WO 200304863 0 a pepti de-i mrunogl obul i n- conj ugat ePCTIHEAR2086/610061

two or nore peptides are each conjugated to one

termnus of a light or a heavy chain of an

i mmunogl obul i n. The peptides can be different,

simlar, or identical on the amno acid |evel. The

i mrunogl obulin to which the peptides are conjugated is

not a functionabl e i munogl ohul | n. Background of the

I nvention The i nb gertidsnimynupegloBulyy coniEgdie man

i mmunodeficiency virus (HV) is effected by a process

llrhevm:aséht itnhentmtamao @fpeph@e ﬁﬁh’lhlﬁoglebblﬁh-lcﬁlﬁ)ﬁgéte dvlggréin two

(i recteRRads e P spBbBated IR Bnc A 4 BRESTS b chain of
giny topuoogbbuloo fhee gepitgies 20h dreddiffeient,evimdes oxi identacal on the

C¢+ :nots(]glrdgg&f h%q%@ﬁ(z%&b‘i@ﬁe[glvﬁgc}b H%gyp gpsr 20 %oﬁ’fugétE@ is not

eanctieneplstiomunpgidrtbinnat i on with a co-receptor such
as CCR-5 or CXCR-4, causes a change in the

aRketoBl bPthedhvédiorgp! 20/ gp4l conpl ex. I n consequence
of t%l S confor mat i onal change the gp4| protein is

h b th [
THheSnlRien of bs pY B bOBafTRAT R SeR et o PaRListfertad by o
prrocds & whichitbe kremvirandaf the lwellsahoi beanfected adghenel membrane
{}g HR4L PLRRGLN ?‘Jef‘rreeﬁﬁ i W&stt hepr orﬂog{cﬁ s Vﬁ"!il envelope

ralns becdause naturally occurri ? PO yrmrp | SNB.
Bilycopreisxemplerdiznl 3/ spdhiintercimathcase lkﬁelrfaéwgmtzé@cated on

RhEGh&RbMne Q)fftHéS Ic@IN t& ibgNAtectel WPHE %mca EE"-O t$1@BBHISCD4
(HR1, HR2) and a tra smenbr ane do

Gefe@tqﬁ 'ﬁ’a?om npten a cpyregeptog uebl é)ggR 4, causes a
fdhahgnin( e édjff@gﬁmio@l) oﬁﬂﬁBgInZi)/%ple‘cbmpleﬁalm rgndequerichef this
l{g}s orrtma%onﬁl cthzoi t(ii‘le &Ipii gtr(ﬁglrne}g %199 t? 1ns%rqef?&>eéhfe tmenilbrane of the
starget ofleThis axqu@rtn@ inthetegininmg efchel gle(nbherpft fagton p(r@@es

e.g. Shu) W, et al., Biochenm stry 38 (1999)
E’I%Z@km}hat @ﬁ‘@ hl‘iil‘?nc; Q&d Q&ﬂieﬁ@egopﬂfé 41 PR6Rin HERES B@ween the

er - | fs are res Thjs c osition
a% 8GRt EH‘f"éFrat“ﬁ begasptaf NHra lafocauréaa RO ReRASR Bt thegame
Ododlahﬁ agddiectnfOtadi be ramgnjlzlddl prédsahglal fugbn pigpali dasheptad repeat

Y GO oHRPE e @ BeRnerifrapg laghinS (8 &' o C-terminal
i dlt@tlan): ilhig Shggqsteéghatnéptfmm(qm fubpganichdomgingis participating in

Sﬁgqﬁﬁ?ﬁ?& dadugaddibin ?égh;tnﬁl bR e Ofell HRZmBPIRI 'TthHIgQééllons are

are efrective in vit In Vvivo |nh|b|;o
Upiiliie ofmnyltinde pigetchescogpsifiise’ apa pads (‘deptad’ >g<seﬂsg Shu,

5W46& A3 Bioddemistho 68 48559) @7@535@ Bidde Use Bepdds 0A8 or more
062 For ex T20.(al so kno as

c-},%e zlgg%rglgﬁ( ifs 874p388 znﬁ'rlaé"e()mp%sht n].%cg_ceuretugr the formation

6o f4ar %1_[&5&)011&1&1(:&3:& yf pl¢ gpil protdibviandrjsstafs wAlllVof peptides derived

| 8,5GhEs2%omains. Coiled coils are in general oligomers consisting of two or more

interacting helices.

Peptides with amino acid sequences deduced from the HR1 or HR2 domain of gp41
are effective in vitro and in vivo inhibitors of HIV uptake into cells (for example
peptides see e.g. US 5,464,933, US 5,656,480, US 6,258,782, US 6,348,568, or
US 6,656,906). For example, T20 (also known as DP178, Fuzeon®, a HR2 peptide)
and T651 (US 6,479,055) are very potent inhibitors of HIV infection.
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WO 2007/ 045463 PCT/ EP2006/ 010061 -2 It has been
attenpted to enhance the efficacy of HR2 derived

woepriges with for exanple am no acid subst i PCE/ER2986/010061

or chem cal crosslinking (Sia, S. K, et al, PNAS USA

99 (2002) 14664-14669; Ot aka, A., et al, Angew. Chem

Int. Ed. 41 (2002) 2937- 2948) 5 The conjugation of

pe gtldes to certain nolecul es can change their
anbesokitteanpted tpreohanceithe effisagy of HR2sdarivied gptides, pith for

Qgcarﬁ e 8Bt fes bRRiukid A %§ cﬁﬁﬂlchecrbEkﬁﬁﬁﬁqula, S.K,, et al, PNAS
orte or exanpl e

ations are re
L B T Rp e Sl O SR Lot PROEL Fao0a)
Boy?-hogpoi etin (WO 01/02017), for chineric nol ecul es
conprising Endostatin and i mmunogl obulins (US
ORLRRGR o clgisacer st ank PRt AEE Al 3R okine
qooparties, rg. dhbserium haslife 005001 pOgdte; cdmmmess@mulm increased.

SBTRoHo B e AOR xdAEIPRIVERN R RALIARRIGIEP 0 4i8529)

usi ons

ife eegviased Efytbwmealapwacwgqug),t for fchigreris, @polecules comprising

ARId6RERA gﬂ?ﬁnﬁﬂtﬂldgmmm gl(@@tdoos?osm) Clkdietell h@tibody based
en ae [ r1s

HORBEEBh ¥ S RLD: 1§ fHrigh BgBsi e ypEying plbymin (US

RoLF/OeRIS9dEhuhbil Setune altruminogh cbBN6i96padot pegylithd polypeptides

gayyzlgg?ﬂ)'flfdé% 14 for 1&@ Er%rtqﬁglo%sg function and the

de"part provi I'ol ogical activity.
This is reported, for exanple, for imunotoxins

Shegniesting ofauchrappreashes iafo fse BSopslypenndeugboupynoglghulins
B bk t‘h%%ﬂﬁfg&{ aét&nﬁﬂmgbagyacwfsh@mofparnqhﬁhaﬁogléﬁmm and the
%1,@3/ 052615 for1 ant hbgﬂy K t oki ne f S|lon rofeins

0gl§ ?FBUMZ‘?BO YRERHAE-oY T ?U%?‘BHO Plila} prt of the conjugate
(Eﬁthﬂiltstthélgaﬂgétlrig Aeftiodeand the pdtmzbrpﬂdstpamjbﬂiv&iﬂey the biological

TR Pbbas bePBiBY broSepit WhrimibfinfBhindsheB i Lonin and
amtam@ody 6W6§94‘l&691ﬁ) dot nmdlfmdrtfamg&trergao@bﬁsdysfvmng pmtems (US

bzo@mgmf@ls ) YoRgA DRy g@g@%éﬁmﬂgﬁm&@ U/s b@dsmmm) and for

nacr ono ecu es, are unmar ?
ITHYERt PIOFFIDS camvsting) eE i peptise YHE }rw@éﬁmsaﬁm 3{Ofyp membrane

REQMPEIE, & HoRRSpHle: dBmEnNHed Hbuh ibbde@US 2ged/6103984)whi ch
nore than one peptide is conjugated to said

Th
[}g];wngg£w'?§%? 185$: ny entnﬁ!)lg)g §?¢%H}) ac?im1 COH}‘{gﬁtes consisting of

| nologioglyotstivé mmpcmm@tcbemfcaﬂ)mbnkeéavynacmanﬂlsades axgoreported.
heavy chains and two light chains, in which the

|gnp,|,gg§\,al(gkmé IfvehSo@ NOt functi onabl e i munogl obul i n,
in I'Ch a peptide bond conjugates the
rbaoxy-termnal am. no.acid of the .inmuno
i ODIEIVE 198 BB GY iy oS ARG B g iBrcgaiveate
dh wHi¢h mogd thai ynt peprideds catjuguvedatoi sdiddfmmineogbatpilinde t o
the am no-term nal am no acid of

The invention comprises a peptide-immunoglobulin-conjugate, in which the
immunoglobulin consists of two heavy chains or two heavy chains and two light
chains, in which the immunoglobulin is a not functionable immunoglobulin, in
which a peptide bond conjugates the carboxy-terminal amino acid of the
immunoglobulin chain to the amino-terminal amino acid of the peptide or the

carboxy-terminal amino acid of the peptide to the amino-terminal amino acid of
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i mmunogl obul in chain, and in which the conjugate has

W@ pw7heHbdbW ng general formula, imunogl obul i RICT/EP2006/010061

[peptide],, wherein nis an integer of from2 to 8. 5
I'n one enbodinent the peptidg_is a biologically active
peptide. In another enbodi nent the peptide consists of
a peptldlc |l inker and a biologically active peptide.
Ithe @m@ll@n”él@bph@ﬁbalflhénfbéé'pt”lhtfésthéfcoflh’éat@dﬁﬁlﬁ P oWaRgegeneral
ForAflan0 aci d sequence identity of 90% or nore anong
each other. 10 In sti]l anofhe odi nent the

i mrunogl obulin is eIHH@ngﬁO?Whﬂ g% Bhin of the G
class (1gG or E class (IgE). In another enbodi nent
twieerdih @l iogh dakdey oifrbinveEtq®l ypepti de is an
antifusogenic peptide. In a further enbodiment the

Rhens SAPLHERAR E LPRASEL Ptat Al SRR pediic, 1 4
KD—vaIue of 10-5 nol/l or higher. In furthe
dntragthes smbedimenstthe peptideoivasists of ﬁrﬁfﬁagwdmlfﬁi #nd g biglogically
I wnggpiibul in a) in which both heavy and/or Iight
chains lack a part or all of one or nore franemork
r/and h rvariabl e region n_whi ch .
L seipimenh i pridER ol 1Be Sueio hous Fa BRURP agidopavence
adertjty bhig% lasnae bimodg rechadthemi ty for human anti gens
of 10-5 nol /I or higher, or d) that has a binding

qgl&;ﬂﬂ'a‘&%ﬁ%‘? F T afﬁ”p-ﬂenﬁ%k Hﬁmo fobaﬁ h s BRler aannntﬁ'l bulm of

nltﬁ uman antigen o
nbE QG clasp flgGowe E clasytighbr conpassed by the |nvent|on i s
a method for the production of a conjugate 25

61@10 Hdth& etBodineeni e rdidlepicaliyh ectbleypdliigeptiEt 1On antifusogenic
nF ises cultivating a cell contalnlng one or nore

§S|on vectors, which contain one or nore nucleic
acid nol ecul es encoding the conjugate according to
tlne d nfpethier o ambuodiaesnt c dheli hotonfincEenabih| ienhonogléteulin  is  an

%}‘rﬂﬁ&?o}l&{hflﬂf t}ﬁh%u‘fcgni ﬂ{a% ?rﬁgeﬁe&@{ear KBQIaFuIQ of %‘ mol/l or

con romthe culture ned|um

2o 045463 PCT/EP2006/010061 -4 The invention al so
conpri ses pharnmaceutical conpositions, containing a

CIgnj 1IgRfrther embodiment the not functionable immunoglobulin is an

immunoglobulin a) in which both heavy and/or light chains lack a part or all of one
or more framework or/and hypervariable regions, or b) in which both heavy and/or
light chains have no variable region, or ¢) that has a binding affinity for human
antigens of 10> mol/l or higher, or d) that has a binding affinity for human antigens
of 10" mol/l or higher and a binding affinity for a non-human antigen of 10”7 mol/l

or lower.

Further compassed by the invention is a method for the production of a conjugate
according to the invention, whereby the method comprises cultivating a cell
containing one or more expression vectors, which contain one or more nucleic acid
molecules encoding the conjugate according to the invention, under conditions
suitable for the expression of the conjugate and recovering the conjugate from the

cell or the culture medium.
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according to the invention, or a pharmaceutically
acceptable salt thereof together wth a

webaraeaelit i cal | y acceptabl e exci pi ent or car rPEF/EP2006/010061

Furt her conpassed by the invention is the use of a

conj ugate according to the _§ _invention for the

manuf acture of a medi canent for the treatnent of vira
infections. In one enbodinent the viral infectionis a
Hihg inpgnsion; abse, compsiserphgsmasayicalompaskipnp.cioniAIpeg A gnugate

fRForldltfy t6S@eQhventioANbH E Pharmseatich] ?gictséi’)t;mﬂ@salt theesfitogkther
for. th treatneH% of a pati.ent in the need of an

anth ¥ Phagmacputiga mC_eptbe:@égg}ePbﬂ GK'Gf the Invention

The invention conprises a

dapthed eoimpassed dlyothe! inmerc ) isgmta;seidf avboghgdtlhaccording to the
i.mmunogl ' t VY. chai .
VR R A ARRTTHR B o WedhGehy 1B7, B3, Bt of vira
unﬁnh@gﬂobulln is a not functionable i munogl obul i n,

in which a peptide bond conjugates the

AP HEAdhe FIRfeasdts @M felfon.MMuNOgl obul i n
chain to the am no-termnal ami no acid of the peptlde

of, the carb -t erm nal cid of the peptide,.t

CH® ERgot dha ot s B 77 RS bt 3 SeRMBET StsaIg to the
chaémiondbtthenreatrett df h@ataitjin ged el @ a hetiFiodl krewtinigt.
general fornmula, wherein the position of the

[BERELAS) oPAetintdhidyl S general fornula does not
'Tﬂé%égkr1*%r1xﬂqTEﬁn ion, i.e. amno acid, position at

whi ch the peptide is connected 20 to_the

i PreuieYangBD| Femprisesnh RePEBeimmunoglebplingepjugatey i whigh the

Nind AuReklbBIRI&INsREs dff Ve Reaw cBainy\b} Biv6 helvsy &ﬁmear@f two light
the rese i nventi on

} o ¥ 1i.chf g‘e 18%un04gio%nﬁmglér?enotdéw {{B%%a%ze al e globulm, in
ewlgichoa peptide 0hoxsd n@nugates tileplcabnxyhermimadhammo acid of the

n%%%ﬁl%(?égblﬁ&lgcﬁabf t& )iﬁg gﬁ”ﬁl’g{? l?erg‘fln;ﬁ 391? BE) %?d op ?llu.y B&R fdedr the

c@nlestegnmah@imrfmmd jod thael pmt@ﬁéﬂtthe ammméﬁrmgnaé amino acid of

pt'hQ'TH)trﬁIno |dbuliAN$ain, 3RE i SVHIRH HeQoBjughte’ %rtﬁgtf&l[(ﬂl'mg general
otes t he codlgg7 egi 0 ]of a ene Wt

a
sﬁ%@ﬁa fa %’ga‘iﬁéh@é POGEPD @ R o e saigoEnula dges not
Andicatetthé U@qgmioﬁ pe phdiake: aCId,Spcﬁltmpﬂt wdhéchwdhie @Bp tidehis b hisected
ev§gts asso |§ ﬁd with menbrane fusion or the

F EAEUPO8 PR Bvent itsel f, including, anong ot her
things, the inhibition of i nf ect | of .uni nf ected
cells by a virus due ionumeginbafie— Eﬂwgddn These
anti fusogeni c peptides are preferably |inear peptides.

FRRer8Ma R g integer of from 2 to 8.

Within the scope of the present invention some of the terms used are defined as

follows:

A “gene” denotes a segment, e.g. on a chromosome or on a plasmid, which is
necessary for the expression of a peptide, polypeptide or protein. Beside the coding
region the gene comprises other functional elements including a promoter, introns,

and terminators.

A “structural gene” denotes the coding region of a gene without a signal sequence.
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5 they can be derived fromthe gp4l ectodomain, e.g.
such as DP107, or DP178. Exanples of such peptides

w@2aw70es46Dund in US 5, 464, 933, US 5,656, 480, RISI/EP2006/010061

6,013, 263, US 6,017,536, US 6,020, 459, US 6, 093, 794,

US 6, 060, 065, US 6, 258, 782, .US 6, 348, 568, US

6, 479, 055, US 6, 656, 906, WO 1996/ 19495, WD

1996/ 40191, VID 1999/ 59615, WO 2000/ 69902, and VO

20050 SRENICFpIPtity” ds Anperider Whicninkdbitsc Pyenseawesiated with

Qﬁelﬁmhe F6RbA 38 Sthe MBHb G e FsibALVER ﬁﬁ:ﬁﬁ%&ﬁdm%mﬂbﬁ N@ther

Q.ID 1to 10 of U 464, 933;
PES (B NS gon 8 MsCiiano g@mfeg% 2b5 R i gloggorgmbrane
¥6si6® Bresofantifsbgedi3 pdfindles SEprd&rN@y lihehf)p&;ﬁldes 2Fbrt €xample,

and, 139 .t f UsS ,6 536; SE D
R R Fingh B e GdogRitised: thed yoip? 1t BR17S.
Nignmples 0ofl Guch 6pdptid88, camnbe 2fb@ntoir 1S o4, 46’1@35% 066, 5,656,480,

A5 08195, 1490, 90 160t 89,0 30T gR 220 By
SES2518, USt 6.386,568nd) 9 1641%0538U81 6@6@0@79N@5@96/19495

SKQ 199601911 WD 19d/59643, WOZzl)ﬁwsad& tzﬁleWO 2@6?/0638960 For
228, 231, 233 t0.366, 372 to 398, to 456,

45
£§8mp 0 et "Hngrf)oaq 7%%68&82{{ sugl'zfe?tbdeé EPMR§ise o[rd:aq selected
‘fddin ttiee gré8p of 3BQ IDONBIL 1,to 80 3f US 5464,93816EQ aDEEA; 1 &255 of US

SeE g 5y 8500 BT 1 08 LSRRI 1 0 10
2018 8310201 39301189 Hf UBHRG! 7,336; 382 8D NOQ3bDta 40,1630 83,106210 to

1941908 6,03 74t SE(%%SNOlp&ZIG 96 %&é? anéliz?i-@ td @1 113f7@s 6,060,065;
%%zg to 1213

1\*4%61%86 apdggd 10 ph P %5‘81723?55EQ£@7P7‘0 ié&% 11268 iéQPs 1311,
1&501439 ot 3626,3483668; SEROH) NIH6B8to 1840d M8%3,238f4IS 6,479,055;

SEBAO Y5511 11330 219 235 o P20 Db 25 398072 10

1388 24001108466t $58L70498, 30U B 57, 272 89 6207 BL2 tto 611,533 tarid6, 739 to

3)7%%%%8853%8}3&8_85‘%826@9@2?%@5 9 1588, |8r6)5 %38714? 8‘77%095?83 885,

ant | USO eni c
a8 rio 840 89240 ELrSs te BPr 109 g 1863, 11p (51Ql(§ 10y %?nlloﬁé 1026
api16ss, r1g@(§e &f ﬁrﬁbiow% 1676;@3&& H)7§51(Bmt691ﬁ70u@|§0 @ 76, 1179
rre rom
tth]r%lg’bH}ISOtﬁl ]czzQSi V%YCW #@ "gf.lg §2géé‘ﬂ§%®‘glz-ﬁrp to 1275,
rle7E,FI$4B®o am&;ﬂgimtcﬁl%ﬁpl?ﬂs@ul}ﬁﬁ ES@ 1370b L 5120 g3 Tatlo 1376, 1378
Tac;990 398‘iU| el3%'§°'1‘41323to H%D ?1 to RERL §4Bs 1o 4G, 4892 1499 to

e eobrote n, prootein,
pldﬂglpleqaﬂltdé%?n lé%tcel?w ﬂhléttOdé'll&elﬁé t@lléﬁagnééﬂ% tO 1757 of

efi§ @%56WaBN oAGEINISLROLS K 98T 4 W@zo@b/d%v%(pgmaannmsogemc
syst éns, such as biopassays using cell i nes

and
vrrepuééélas 8P qming;acyl f@uaﬁceafﬁrn’amsmg ; |f{9dlil ﬁgt%&QO Agino acids,

| préfiet 0l &rdthndso apdmsso fadgE@IdSmoteatideied @f FofRIBto 50 amino
his biological effect can be, but is not limted to

me inhibition, activation or allosteric
nodi fication, bi nd| ng to a receptor, WO 2007/045463
PXie/ Eﬁ?goo,bidbqgj@a@}: acti§e molecule® as used herein refers to an organic

molecule, e.g. a biological macromolecule such as a peptide, protein, nucleoprotein,
mucoprotein, lipoprotein, synthetic polypeptide or protein, that causes a biological
effect when administered in artificial biological systems, such as bioassays using cell
lines and viruses, or in vivo to an animal, including but not limited to birds and
mammals, including humans. This biological effect can be, but is not limited to

enzyme inhibition, activation or allosteric modification, binding to a receptor,
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either at the binding site or circunferential,
bl ocki ng or activating a receptor, or signal

W0 200gheHsNg. An "expression vector" is a nucl ePCI/BRI006/010061

nol ecul e encoding a protein to be expressed in a host

cell. Typically, an expressign vector conprises a
prokaryotic plasmd 5 propagation unit, e.g. for
E.coli, conprising an origin of repllcat|on and a

sttherctti tha biedirgsite an carafeeitiab begking pPHACtHAIRS R, reggpior: or
Q, alkigh@ify, eXpr essi on cassettes for the expression
t he gene(s) of interest each conprising a prormter

A iR ray sty Raanipias e isi heediie  PETpPaL B grpressed
ms auhoal deil. fﬂlyplcdhy umde(prtdmencmtdrodoann&as ;arpxmkme'pnc gl mid

%U‘C;Q %tlgryﬁlll? Jersé%lf coﬁlf‘?ﬁin% a'ﬁ%rféﬂ% OPI%EI‘I OX Hcm(fegfctlon

pr onot a“regu erren
anarbcre ap re@kwetlc atlectiopematkier alndrﬂmdoru mthqe(W@ngnaﬂawves for

Qi’l@ @%ﬂ}%ssmdé’{i Ak §Rnd(BRof RRLrkiidhdh 9$mbhﬁn§ QR oRIoBP Bfructural
ci stroni.C transcr| pt| (0] Parﬂ t

t&%s@d Bt YR CiRtien jtarpinAeR | ingha Pobaenatios. signal) Gene
gﬁﬁﬁssh@n nakRally Pacednhded thefcohtrel Sﬁﬁ@r@h@fﬂﬂt &id sudh AAucleic

26805 58T BE Ponsatly bR A SNPRRIndlg: Sitiarlyy apesutatory element

andpoosatpsomstes raspeablydinked af the degyhthry elemehherodulates the
pdrcggigjmﬁgg#s - 5m PF Jties associated with the peptide
ture. |8| ca

y, a preparation of isolated
peptide contains the peptide in a highly purified
fAorpalydisteoniqiranssHption yaiit 15g0u8GHRtIoy NIt g ythichymgrg than one

WU RiE1gendts undasthe2bRitbl FaRe Puieprogictat er than 95%
pure, or greater than 20 99% pure. One way to show

o1 afal pepfite o b aySeenis® s hRch ko BT e PRy Rl mingeine
faelhhlamtmgpmm mcgihoaieagbohyémta‘, hpei, 0SDBEr pultsinarephamplaities
%Oéocs'te%%ﬁ@ gp@g&- @If ndtlf. a&(r@]ﬁﬁﬁfﬁgl? eﬁlsen@ed $eptlde

omassi e ue stai g
ta9ataiRsy e pﬁgt@qleamefu ighbyerrifisel Oe&clreuatele@%ﬁ@ wte%oe?/ﬁeere@ﬁt least

ta'B)@u@ 9@% pﬂﬁ@tdt déast ﬁ‘bcﬁltt%%1 @ﬁieV greﬂﬁy shdmads% uﬁf@, ;orSi#€dter than

rs or alter |ve ycos | ate
3804 Pies SOF P e S igitaY FEREm gfagetation contains an
wdhmdupgbmﬂmisl sy t}reeequ:reSrahOe af prsoigh barchbfudlosirngngpdadmadrelecyl

ulfate Sﬁszgalowgg {088 %f" QI%E@(SBH ?es Jof ﬂf g%‘i’elpypreparatlon and

enes varil‘an
t@m@@sle Brilléand Bl yeestainingpef] thp egt H@@sveusf thmfrr@h "igplated” does not

'&BMH@%@BHJSE:&& Sf t}ﬁoﬁpéésﬁ tf?f@ 1ﬂr:§tef1¢zftﬁ5 rgsit® forms, such as
dependi ng on t el& La ht ﬁ%{} é chai n ‘and as heavy
MERATRItermRbvele glygesy iR orsiiNycO RN genes i ncl ude

the different constant region genes as well as the

s isad hierein) nbgteomulimmunagiohblig” re€gs ona genes.consisting of one or

:égmc%no | %by ll %b%Xth%fl e%E%(%eg b?H}él%ur?%obq{lmtéﬁgga}n% variants or

\fmgnrrad@ksetlcbmm; iy h@r@&mn) p(Ob}@ﬁEﬁ«éﬁSl 9f whichami nemuragiabalin is

%E{aﬂo%ﬂ ?szretr@f@rrpg’ hy B@;getn'dﬂ?g &hﬁieﬂ)welgmeaﬂ%ﬁ{ ablif and as heavy
in of an |nmunog lims lig i

chain. The recognized 1mmunoglobulm genes include the different constant region

genes as well as the myriad immunoglobulin variable region genes.

Immunoglobulins may exist in a variety of formats. Each of the heavy and light

chains contains a variable domain (region) (generally the amino terminal portion

of the polypeptide chain). The variable domain of an immunoglobulin’s light or
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WO 2007/ 045463 PCT/ EP2006/ 010061 -7 heavy chain
conprises different segnents, i.e. four franmework

WO 2yiio#e6I FR) and three hypervari abl e regi onsPCIZER006/010061

Each of the heavy and Iight polypeptide chains

conprises a constant region_ggenerally the carboxyl
termnal portion of the polypeptide chain). The

const ant domai ns/regi on of the heavy chain nediate the
depyihahaiy comPrises SHHETeHddsEmMents.d-cc dpursiranagwerkgregions (FR) and
RBr @ HyPBrvh 88ROt QliorsHCYR). ESUCHF tBs hePHaBAdipht Golyptptide chains

or ii) to cells bearing the neonat Fc receptor ..
CPETset s COTeHBn 6198 RUY | OF CCEPRBY . eying) dgrtion of the
rdyprpade theinpiTidi copstant domeinkaegion of ithe hewdly nhaihamediate the

f. t.h | ' I h t
Slndipe P ShARLT O ST BrBiid SR BRGRATRR0R s a
i phagadyttio neldsonpiib @Sellaﬂ)e¢ré1$thetgmgnatal@mmmOQMRn) .also known
PaQ'B\fE.%B%ﬂ %Qfmt kied HeltardsWRe bindftte ©HBhR PAbXRRALARE Factors

ma e pres he 1 munagl obul i"ns according to the

i ofvenelpssisalqomplenent sitemsHebiscomnarsno§il@bul i ns. The
term "not functionabl e i munogl obulin” as used within

t A SmaiH dghodlulif Naccoleingt 6s tle presertnogbmtny tomprigts ileds two

t,0 a human antigen with KD- yva .15 (bindjn

e Pr A Paf et btichaly (o Jbt S BobBtEte] fray e present
OFtef einabliyoglotblina Kbrordinge tof the- thvenlidn are Mmahdnnctionable
E%@Eﬁ(&%ﬁ?ﬁin@ffi nity is determned with a standard

bi ndi ng assay, such as surface plasnon resonance
technique (Biacore(r)). This binding affinity value
heRe f5m { BOhaunciennde iy uRreiobadin” \Asl ed Withing thip agpljcation
addpOtddt arP imniiB{oRIBEGE - thht birkdsuged Himsieta@kigemevitnd/ Kp-value

Lect | I | i t hat sh 320 .
g PEEDY oy precll <R B4 4B drolhrepcrgetippith o Ko
hvaboeeno ft H}"‘getod;/ll anthighensT lenblindingusfihisy & dwermimed with a standard
tﬁ]ﬁ&%geér&%& QACH ! %! EMfack B)q sniochr r%ﬂ%eete@haﬁﬁ (Fwiacore®). This
fqnci onabl e |nnuno§Io Ut S an |nnunog.o%u In _
viindivgtaffidtyiatiecchas pot 9 be trasted gemn esict vihee, itis meirely a peint of

tRErSREEI s Red Y-RRERIiAd Gnd/Bt QEIRGL InRASnoRolhlink ARSTsHIW no
all. This does

ionic interactions, y be present. a

ﬂ&m@%l&ﬁglq’mf&?ﬁ@c{%ﬁ?ﬁ%ﬂﬁ'&%flg Hob dugpg, Largets/antigens and
sthas iHave rtoahgﬁianbt'h’edi:plagticf th.iﬁlﬁ/l;]-il'eum example a not functionable
P e AT R
ligndingol At tbe $apweertim¢ enen-sPGific imteractiyns, pe-gf drastsl yon ionic
Y‘(}n?é??(&iolﬁ%ﬁr@i gg &Eean} Qt |§1,1.nﬁh£ do&Mmdk ¥Bhde tFQ@tHeQ:frfﬁlunoglobulin

nker" 'Q tidic linker" as used within this |
aHEMS @FPEGRC HEsR6 PEIng s oA YMHK BFESLHINtEERY rTilvs Reeifip farget
ShiRdiglof & n@hih}gi:rﬁhn arfip¥n &Ha@;dﬂhiééodﬁviﬂlg a %-\lﬁhlﬂé ¢faar’ m@a or lower
am no _aci ai erein_the tsur Qccurring
o RanduS apeRral iih axer B manstBRE e
chain has a length of from1 to 50 am no aci ds,
pFlef earme dlitgesr voe " p@padid lptkerman oselc vitbin Tirie apph¢asionngdgnotes
C}%Htiﬂ% MinkERESH Adrifal 2R /P synthetic origin. They are building up a linear

amino acid chain wherein the 20 naturally occurring amino acids are the

monomeric building blocks. The chain has a length of from 1 to 50 amino acids,
preferred between 3 and 25 amino acids. The linker may contain repetitive amino
acid sequences or sequences of naturally occurring polypeptides, such as

polypeptides with a hinge-function. The linker has the function to ensure that a
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aci d sequences or sequences of naturally occurring
pol ypepti des, such as polypeptides with a

WoRMWge4F4ehct i on. The |inker has the function tBCEEBWA€010061

that a WD 2007/ 045463 PCT/ EP2006/ 010061 -8 peptide
conjugated to an i mmunogl obulgin can performits

bi ol ogi cal activity by aIIOMAng the peptide to fold
correctly and to be presented properly. Preferably the
nenkide cpRjugated yoaneimmupegiobulinccan giéerm it friological activity by

A e he PebtRidd® f6IdCBrietly zgwte,lb@epresghuw%mlyan d/ or
serine residues. These residues are arranged e

?H%ra%y tltlve units of é}g 1.0 ig}ﬁgpﬁnﬁ-sggglgfﬁttp\spg fich in

Lgilycﬁnd;rgy.lthﬂlrree\mdairsdrlﬁeresthS tThefd neeiduesmms atanfat erg.an small
n { /
mé{;%ut% ‘&s of'l} ﬁo ﬁ& ar%Fi% a% C{l %E‘%d&!esu rg(gQQpG %)r SSSSG This

rn1n end Imeric
aaallt neprtatllveawmt tyagrhe, repeated &bl tyvootf)cﬁrfer timgs agrifern ac,mdlélmerlc

e, D& tﬁg gl%ano %%r é}’l% ettefrﬁmapgm bfdﬂfé thi&rR @ifup to six
conposed a si ngl Q acid is re gteﬁl "
reiditenna] ar@tf%sy’mtlzreﬂr P?Fé’é&"“&ﬁfaﬁloa%‘ n@aY @eﬁdﬁ ef fathetic
|pe@i§ﬁfc lfﬂﬁ@ﬁﬁ%&ﬁﬁﬁ%@&l ; of a%g&%ﬂn@%cﬁh&aﬂiﬂr@@mt@lﬂiﬂt@&n 10 to
car box m nal_ en u t.0  Si L

1 Ry sy BR Serg® i et SRR e is, AL A ke amino-
tardior” earbony-eeindial @adugedo wixt hdditioidl sarbypgalry,cadtinally occurring
ﬁggggémgggﬁ rgygmgg natural |y occurring carboxy

S

I sing alanlne (three Ietter code:
15 ala, gne Ietter code: arglnlne é
abhratergl nemings acidR)as wéawhle ge§ @ppli onD}em&f’ys&h@g{eup of

(Is‘eman;)ocaghug a;a}m?; (Og%ﬁanﬂaldgt&hﬁmlﬁg al?alnd'le( @htée 1&ler code:
1S |

e}l%/ é)ng %tgeg Féc}fc %&l,earglpg}f (aT_g)r ﬂ?’l a%ga}rﬁ@n%_?zvg I%%aspartlc acid (asp, D),
I”@Eﬂalrﬁn(dyﬁ C) ngtu;anMne (pline ), alwminive aighglu, F), gbyonia tgdy, G),
(ﬁst‘i’c%mg?ghls, f}&eééﬁé ’(11eS)I% 1%9&??'(‘1‘&?9% tli?sﬁne g 4 K), methionine
((mett phmlallmmmaﬁlea\ﬁlh prelim mgeg) l@ﬁr@nm(sm sa ﬁ@@%ﬁe (thr,
S’f(), ltxlgﬁg)p'hﬁln (oF, W teyr oMMe G Byr d)eaﬁ’@@jliﬁle dQrv).carrying out
urrent invention, are described e. g i n Ausube
rrent Protocol s in yl ar Bi.al.0
UMHEtReS Sid aeehplanes eeays o pegoR b e§dhﬁ\‘}86}k%é{“f“l for
adarryilgpbiachid anrrédtanvengion ferk dbwribéde.y. 1HB<hu;ab¢1 Bat.oad, Current

?ro‘iocof‘s&%él&u%%&#nl% g\%g?;%%itt%gl (qb fen e??ﬁ% gg?! Qambrook
c@nﬁml\éebcdnr Choningg bahqrﬁoubMamgab eSeptrndfvl’ﬁddltpratCold Spring

| B&%or Liadty Pﬁ@s,tﬁ[&%ﬁ}ﬁngf’ff{a%t}? N.yuRggy obul i n are

conjugated to a peptid nmunogl obul i ns are assi gned

o five different classes Iobulln of
TRl iymriongRmAE AhdPyRoHBbE B aR ERaEdncy Hch ak least
tte iofmirogémiini idfs tidi fif@iiundgiobuliai areowenpighted to a peptide.
S1t ! uc}lclilél(ébulmos%:lg%: n%@%%d 11“% fRIUIth? Irglgt g sggské%fé Eﬂl‘l‘l@lﬁ{):é](gb%ln of

can be
paass A\)ofglpdgE deptanddgivh &emeen ctkmp ﬁlasseﬂ gheamsrounoglobuhns differ

in their overall structure. Looking at the building blocks similarities can be seen. All
immunoglobulins are built up of pairs of polypeptide chains, comprising a so-
called immunoglobulin light polypeptide chain (short: light chain) and a so-called
immunoglobulin heavy polypeptide chain (short: heavy chain). The common

structure of immunoglobulins of the 1gG class is presented in Figure 1.
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cal I ed i mmunogl obulin |ight polypeptide chain (short:
light chain) and a so-called inmmunoglobulin heavy

W AyHEE63 de chain (short: heavy chain). The cBEFBP2006/010061

structure of imunoglobulins of the IgGclass is
presented in Figure 1. WO 2QQ7/ 045463

PCT/ EP2006/ 010061 -9 In conplex proteins, which are
conposed of different subunits, such as

ilrmepmgiesb proteins, vehidheareo comaosedd of adifferentcsubusitppsach  as

tiRaRu R AMNNE s HEE BB fHéSmodlgh StRIcRurk hﬁé}eQHzﬁ] one ammo -terminus

carboxy-term nus, avail abl e. obu
ANgsmate than gRE cEd Omerg&%vﬁp%ﬁe%@%ggﬂ St nbaf flasses G
andhE,afby eaﬁhdplel gbéseshaichswo Wit dfftieavip aﬁ:cbﬂhght thaihoWith this

ermn and four carbo
pcrog tétll#n 1001 fopg, amino- termrrrﬂﬂlo c('i) bfﬁ 5 rc]asr)l%x} ?ermml are epresent in these

|1mmwuml@mluln|s nirpliecoe. lmThmrsogk}HLdlws nfqbfrculaﬁ Trlam alows for a
wssaﬁ{un%uﬁibghbf Qigm ﬁieE % BE c&gﬂ%#w&s*n tI%Ce A I%}Qcﬁeofo the

I gE ned nunb am no-term
(qqmtémﬁ wmbqrfbf aaan%%ynpb%tﬁmlp@aﬂé F#rPRKY-termppig(C-termini).
i mmunogl obulin of the current invention is a not

fomct in@ﬂﬁﬁhb oB&id n’ﬁﬂnﬁ&l olitkdm. ih¥enBioAdSs a ahuf®@n functionable
ant| to t e abs

g a@a?e%% gt B TSR eAoence of a

V\ﬁuhhtltalaKD-maiabk dnﬁnalﬁ-(ﬁ)rrmlhdman @mtlgmglmh a Kpivelwraes10™® mol/l

t
n&r hng lf?ﬁ cﬁ& 3 «ggd%ﬁﬁ?g :@JH h?l%?l’l anti %{ewfe‘s'rsfpegﬁulw bound
|Wﬁh|ﬁdfg>r@bbﬁ¢fr10prfw{1d>ééow¢fe scaffold to which the
pepti des are connected by 15 genetic neans. Therefore

af%nﬁrﬂﬁﬂ@%]@ﬂnﬂbﬂﬂ)ﬂoﬂﬁiebﬂw G610 th WHEEH GReRpeITE ahRected by
domai.n or al.l or

PP b B H Pt e E R BT b 8 BBt el verisble
addrhgeroriadkitigngl] abilpatti eSomxaor imerevqriwkedbmmntlhg:ons and thus

% S I byl i
AL oG R0 ol ADBHECISEIE. LPARROL AP B
|Wﬂﬁt§@la§t§1@ﬂl¥n€§ha¢m€1@m§mp ulfip of size conpar ed to
the entire i munogl obulin. For exanple, the snall est

| RN Wl'l'ldHl§ mtdeHéE@Qﬂ PRELIMS 00hn ﬁhﬁﬁ%o@obﬂl@y €hadn is small
nol ecul ar \NEICE g_}‘ Iea r oxi mat
s

dPT CRISHC S el 50 Spplewihe Fmales
iisnmeﬁwg'l(vlall&m mmu.ﬁiaxghﬂ)u]hﬁo dnilan Gcildse 4 nMmglengdaraweight of

l e %0 %pe Slé&EB%ha molcﬁ{ﬂcaélén %9 lﬂ' sYz%l 0%'] s LR dr?qglétk]ﬁ% which is

no acl are |ntro uce

mwm@gﬂtdbuaqu bwon@mmlaauds,bmg@gqr@laless thaehAiSgkBe, which is

t iaunk &l SRR 60 ah§YEhcidsThe peptide conjugated to the
nogl obulin has an am no acid sequence of from5

100 am no acjd, residues, prefer of fr
7§heanf G RSSO s SEREEPRLI tar MRMsH Srplgeical
S@claiitng oache nudsic duiddevellhe pol ypepti de conj ugat ed

The peptide conjugated to the immunoglobulin has an amino acid sequence of
from 5 to 100 amino acid residues, preferably of from 10 to 75 amino acid residues,
more preferably of from 15 to 50 amino acid residues. The polypeptide conjugated
to the immunoglobulin is selected from the group comprising biologically active
molecules/peptides. These molecules cause a biological effect when administered to
an artificial biological system, a living cell or living organism, such as birds or
mammals, including humans. These biologically active compounds comprise, but

are not limited to, agonists as well as antagonists of enzymes, receptors,
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30 to the imunoglobulin is selected fromthe group
conprising biologically active nolecul es/pepti des.

Wab@3me4303 ecul es cause a biol ogi cal effect whePCI/EP2006/010061

adm nistered to an artificial biological system a
living cell or living organi such as birds or

mammal s, includi ng humans. These biol ogically active
conpounds conprise, but are not limted to, agonists,
ammigiaglobsiliant argbrihe tlikeotaragted ragents rexbdpting sytojgxc, antiviral,
AAOPAQASA S RalEFREPGIVF0A6N el asldhtighhs) Pogbably! thBBiologically
and the |1 ke, targeted agents exhibiting. cytotoxic,
FRUYS/IRERRCES. 4 PRCEGr ol TR SRR -olaPRSagepicy Peyidegs The
viglnhuraglabulingeRfgates of eeakknént meelticdl argiueefll fpr phatmaceutical,

E tides are selﬁﬁﬁqd ffonnthe group of antifusogenic
B %?P8%§?’?BSMg? ﬁgﬁpdﬁﬁppﬁ conj ugates of the
current invention are useful for pharmaceutical, 5
t Herbiplogicalbaictive pepiidgyershd sehacteddpdmchinti iomst limfifed to, e.g., the

- QO - ty j e Jr inQU
HShyo ot 3F OB EP it n G e R R oy Browth
HaelgEsh oY tHF QRAAStHY tfaew@O%'ﬁBhog%ﬁ?é i dntsplgldng @ndgigggferons,
faetedi Shor@iiHeb\r QRAViedll Peptidvs O rBBARLEEHIN, pdptidek;, antiangiogenic
i nterl eukins.and_ .i,nterferons, protein hornones,

POy SoRasegddss s e [8Syent ¢ pept i des,

anti angi ogenic 10 peptides, cytotoxic peptides and

the thi kermiBek cérjegatmnndhadore dimnugat ipeptid taren émnerpglobulin
o : p % S " .

B RAp bl HudBng B AR of Pepfiles PPl can b copiugated to
e isemjueEletiding & frem angrio segytasphippdnumber ofmigpeand carboxy-
tt@ﬁni‘h@Hﬂh@%&nﬂﬂf@%uﬁﬁ’s?@ly@@%ti@%aﬁﬁf boxy- termni of

ypep

t he i mmunogl obul i'n"s po ide chains. 15 If a
i.ngl ti,de is. ' ted t [ | obulin, th
SIS E B 9 el e EPARE G oLl
i arreuoid tHeoteumim. ofl thkeeimrsenoglébuline Liteexiiseunfi fessiakimeim possible
; . p : g . _
A R S5 BB O BT TR, e
funbesingle psepde désthewnpmherapé pephfesgathieh pee cprugated to the

| PR SR, Ns 1h$ed LNk AR @RMlPUhas ML | @hxikI@N possible
t he naX|5¥g1 ossi bl.e 20 nu di fferen

L DI, er, t ..
drEpbsThy ¥ o RSPHRURLSE Qe dnty PERIESE apb the dprmpiph of the
i irraogl sHatlini ate positpessi bl e. For exanple, if four
pepti des are conjugated to an i nmunogl obulin of the G

S f] i L1 3 I .nat S S
Crs@aRpE bt BEpiel W o RN AR Ry Gl o e B Ty or 2
kdlassh, fivie differgmt] comhinatinms aee passiler{peegkablg 1). frpfyfo combinations all
CrRFRMX Bf bgé gﬂrm', é.)@.f %ﬂ Hﬁu%ﬁlihmtmgﬁsi gﬁm 'fcit’hﬁcclaﬁi'td’ﬁﬂt_er%iﬁi of the
conj uga {eac 0 one pe . e otner, rm ni ..
B Qa3 TR GR (eb ) R <GP BBl Hestbes fermini
adte aldtocdtjigmedf Thib eresuldinf onatdntislimend ugaini elickation of the
Orrr11gdf’flircaetiaon(g;cotn)hu?ga{icr)Tr?su i?]o(%leoabrgall 5f t'helirr}mtuﬁ]neog?otbrﬁﬂl. fiPtheSther cases

the polypeptides are conjugated to a number of both termini. Within these
combinations the conjugated peptides are allocated to different areas of the

immunoglobulin. In either case the sum of conjugated termini is four.
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i mmunogl obul i n.

term

ni. Wthin these

ni is four.

conbi nati ons the conjugated
w@epvidass are all ocated to different areas of PEEEPR06/010061
In either case the sum of conjugated
WO 2007/ 045463 PCT/ EP2006/ 010061

-11

Tabl e 1. Possi bl e conbination for the conjugation of

four peptides to the termni

of an i nmmunog| obulin

abjeok Passibple tombinasion Semthe genjugetionsof faunpeptidgs to the termini

QF GH R fLridY B alin b mPe s fe6ust SilFep

am no- tern1n| carboxy termni

epBidBBRinQf
occupled termni 4

04

31

conpf
5 tel

nyber ﬁﬁﬁﬁ‘éﬂ’ll%
%ﬁho-@érﬁnﬁp nj ug

e Ccurre

Jmu‘ﬁbeli of agpRRied af
At £BokyOtedmpapt i d

Tt T TVention

F tqtglagunbs of
Pocclipfedaeihingal

t he
ed

pept i
from

ge(s) Ttserf (T
an |nnuﬁoalohm

[TENEEel VEs) 1S5 (
n. The 4 no ac

re) 10

d sequff

dertv
nces Q0

ed

t he

conjugaged pept

des canp be diff

erent,

gimlar

or

i den

different i<e

rcal . In genera
they

, the ag1no ac
possessfan amn

d sequ
D _acid

cnces a

4dpnt|t

e
y of

| ess

than 90% In o

ne enbodiment th

e am no4 aci d

sequence 1deptity IS

| ess

E n the gange of

correspondi ng peptldes

froml

IQF\(‘QQ

90% t
nH fhn

D

are deflned as S|n1lar

In

afat ﬁh ren%rms) qh%%néong@' steP ?BHL&%?@@?){E n e?c agt] gﬁst two of the

sequences W T é r|ng
ttermlainemlteu coajugataftth o pgptidendhe mqlmg@a@fégemeb(s dieelf ﬁhymselves) is

Cth?e‘?'ﬁ% JerfRARLA Q?%ﬁﬁm%%lo‘l}gm?l ‘PHé’ a?r[mo'a‘llﬁﬁtsécflﬁénces of the
t hey al sq dif € taotal |ength hei r

fe
o THgaieH prélé&%%%ﬁ’cée dafjérqrﬁemeahf u‘gra’ldleﬁﬁcaﬂ)e]t‘\/\%"é’i’?ratlh@e amino
ReRL bed@erdes atdl’lﬂlffell’ﬁi‘iﬂ,f_;_ﬁ@tb@ubd)d@esb Sanpﬁﬁifnardfﬁﬂldéﬂtl’tﬂ'lef less than
eve er.ef

.bond Qet
i dhiond “athodl Enrint e Sif nbBER 1GBugRG IE SRR of from
i 90 rolgbsabanh 100%;Tihess amhinh eridtshquenaesomdythe epnrspahdingipeptides

aa% ddeﬁggd talg eSlIPﬁplI ilgeaﬁ&hﬁo%Hgﬁ%t t{Be hﬂg 1d%s have ammo acid

am no-term nal am no aci ultn chaln
cfﬁqwéew:ﬂbe&ydepéfymfriézp"/%m%na&ﬂtfnb\'o Rejgentical.
|nnunoglobulln 20 chain is conjugated to the

5 h&h@cﬂﬂjug&féﬂr&pﬁﬂbﬂnﬁfy didpaype Reitsia. de%réeut’)ﬁ hemology or
d€EY

rlst i c, of

(e By Ssd et e Rl Rab TRt AR

obul |n

O ¥

quépate

conjugate i s encoded by one or nore nucleic acid
i esom) ugs tiop betfweembieypdpyide wod the igingimogheluiliel is perdomned on the

TR REULES 1evINiTheRiTER aeﬁegtﬁlre BdM8 between two amino acids conjugates
the peptide and the immunoglobulin. Thus either the carboxy-terminal amino acid
of the peptide is conjugated to the amino-terminal amino acid of the
immunoglobulin chain or the carboxy-terminal amino acid of the immunoglobulin

chain is conjugated to the amino-terminal amino acid of the peptide.

A further characteristic of the peptide-immunoglobulin conjugate according to the
invention is that the complete conjugate is encoded by one or more nucleic acid
molecules, preferably by two to eight nucleic acid molecules. This enables for the

recombinant production of the immunoglobulin conjugate.

For the recombinant production of the peptide-immunoglobulin-conjugate

according to the invention two or more nucleic acid molecules encoding different
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reconbi nant production of the inmunogl obulin
conjugate. 25 For the reconbi nant production of the

Weaprioeaed mmunogl obul i n-conj ugate accordi ng tRCT/ER2006/010061

i nvention two or nore nucleic acid nol ecul es encodi ng

di fferent WO 2007/ 045463 PCT{JEP2006/ 010061 - 12

pol ypepti des are required, preferably two to eight
nucl ei ¢ _acid nDLecuIes These nucleic acid nol ecul es
@obpeptiddseargirpquiresn Prefershiyogiou kight puFlpisersid arolegwtasndhese

HucleddWR i ATl ERE BnAd tﬁé Qlffeﬂentt l'renﬁﬁrd RWuNA poBApeptidcHaths of
structural gene

E % Y. art of t e sa
dhe Fejugasn ap §§°e‘t“t 6?1 %ﬂg ar frérfh%ﬁ AYATYFtYya 8*6‘6%?’5}?Y|°ﬁ“ be
Pattf of et saﬁleexmr&sﬁinomsmS@ tas altéfhﬁ!tl‘&"@)S bahboated i Bifferent

con ate t refer I aces efore
ERRHET o S RERE BBt o R GOF g R mreiiy places before
a¢hp smaldmgoﬁ:éﬂelcsmju'ghwaefdoﬁms twithin il bxpiressangi @lls. Therefore the

h

ISRt MRS NS By o e
M@f@ﬁqdynéb@e@mﬁgmf t he production of

unconj ugat ed i mmunogl obulins two 10 structural genes,

QG e PANG Ohle b ng, Nfdr | ﬂh@ t'ﬁroﬁbétidh 3N &hineHE ug:rtg@ dhﬂﬂlﬂd@ﬁ)bulms two
roduct,l on

heavy chai n, are uire r t he

SO SRR ABB BB oo GG B Fhdne the heavy chain,
Siré tﬂthrﬁzd.l Fageheprognctach ofjpdpiide-émmuiggtabalin-conjugates additional
szP gglugle%cloéh%? th%ngydl?& a?e%aY%mu%%giogﬁhgrl%?t and/or heavy

requ [T ed ,
\Mhemrame aequmfépt‘\rnd@cammﬁmdgpbmﬂ im then? Ugavbereiss alhpeptide-

| AR SRihL Y ds WP afl i fnfnfl R lobRE R a8 &% 0 AiferedOpeptid
shown. “An |wnuﬁgg%gbulﬁnlaccgﬁ%fhg to theolﬁvzﬁt?%%)lesam

tsHawnj s conposed of two heavy chains conjugated to
i dentical peptides is encoded by one or two structura
g‘eﬂemmudoglobbﬁn caa&ﬁdtdgato tret invpepin des 1arcemponajdu@atvad heavy

ocglgltngtecpfc’djglggtreé ﬁg naeerr]lglcal}egﬁgfsaﬁ gcoc{edtbef one (?rﬁéé%/o n?cltural genes.
Hephe dwse tat bothy matieﬁare OomJggetthrétcatﬂme nome éqrmlmﬁélarram mad of the

afch(d, Qaird Bfe ftbdRbral \éMs &h?l e@Nf cgﬁe(hﬁ’ttct}fer 09995 ls%nju%ated
congugated to.the car oxy th

no acr
dedbaampesayminaimipgacid o e gt Eravggheél he %W@Ht‘de is
&oﬁﬂfgﬁf&ﬁrtoeﬁﬁmhl@mtysteﬁnﬁﬂmaﬂﬁﬂé @cidnof\iticC kecbod headi bitnin two

ni. of the light chains are conjugated to
&SPEEF@ﬁFnﬁrngFW?RHFdpept|des In this case three
structural genes 25 have to be enployed (Figure 11).
Gk dursher pxtmplel is gewejugateodeshichdothheoijutpaméd dfahelight chains

ﬁ%@' ?rp&@&t@{lj ) ldqf?ér%al ! eStCsirllar Bgﬁ“ﬁ TTACEHEY @lse %@@ st@{ﬂ&gfjﬁ%enes

conj pep tid
he e trireatplgesdelTigure 4l e gvetel g Crgories iscensgjugated

tl{b@ SRR NStrhdtght SrbeaEﬁ dne g airgdgene daepddsthe Zirst llght chain
struct ral t he ﬁgructura
ety 3

arbiale @arePBRe bty & AR TTRRT g encddes the
| secatdeliigha rcheimecamjugated to peptide 2 (structural gene 3). For the structural

genes one or more expression cassettes are designed which are located on one or
more expression vectors (plasmids). In case that in the before example the
conjugated peptides are identical only two structural genes are required, i.e. one
encoding the not conjugated heavy chain and one encoding the amino-conjugated
light chain (see Figure 11: structural genes 1 and 3 are identical). All three building
blocks of the peptide-immunoglobulin-conjugate are expressed preferably in the

same cell. Assuming statistical assembly of the immunoglobulin chains, four
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30 nore expression vectors (plasmds). In case that in
the before exanple the conjugated peptides are

W0 deivigal only two structural genes are requi PEOEPI00€010061

one encoding the not conjugated heavy chain and one
encodi ng the anino-conjugatgg3_light chain (see Figure
11: structural genes 1 and 3 are identical). Al three
bui | ding bl ocks of the

shfferenteim mynegleh dinusdniugasesj can e seddized. Rptheses Egmunoglobulin 2

Rinaf i?ﬁrﬁ@hé(%lbghlfnr@a Fre ﬁl@ﬂﬁ'caﬂfealnld thﬁ§5tHfE'encﬁff§xteﬂf ligbduiRklobulin
assenb t he i nmunogl opul i fa?lt%l ns, four, WO

FODMEOS AR EPLE Toabpm | all thxee i Birggenes are expressed
|smﬁhﬂﬁﬂétﬁbdllyl the @4tjd) agwesn Gﬁimeﬁ)gldbalﬂthIEGmnﬁndghbelﬁn 2, and

AP ot it T o AP B EIoTE e AP TGRyLET one or

aneresgthet sttuitota gehes the datimof ﬂhfc asdemblda @mjsgataschmbalshifted
gtgnamgre%r?ede%(&{ Sgéﬁgg ?t Tcgj: Mrn%l%%dgsc%b% (I)I‘ﬁt%g khgghoto a person
iskithadl oy thotaat msmngs fq>rsexamz>le1 pragyotersisitie filigrest PersBeERsTength. In

th S/BE BeStAR HRin QH@nthal ofiPlofe AfntiRgRbELA lé@ﬁjlﬁ%% is formed
genes th r at asseibl ed conj ugates can

e
fseggte ’btoéili)?‘gFLléF M4 WBnj ugate (1, 2 or 3). l\/bt hods
therefore are known to a person skKi I led in the art
UBHengxxtlir@ rof ﬁﬁﬂﬁmlog],obphﬂ) ootjegaesstithined tdrelseeseparatedrmidgrurified
Sotmrrge oﬂ%s known f: Sgebrg(fn %kﬁgegpﬁ Riid z?r? th%% &gthog? E‘de&‘i’i' eatabhshed
sa@drwtdeeprﬁard @Sftdwé)ramrnungldmnumrlfm@om andusre ephployed either
h%%ulﬂatﬁﬁmsua%ﬁal&%gfa% @&de;&ﬂfblp%ffﬁﬁﬁad}ﬁéﬁgtography

and purified by methods known to a person skKil
o icroglsderigt nawsteinie (681 | PRSIADHY s%deOéﬁa G Shinity
Nh@&ﬁ@ﬁoﬁﬂa@hyﬁeCﬁoflore)chmg'éog&}Qbﬂiatd’gr@Hyl f (0@t | @foANdexchange

d t
TEEREEEn e i caninl Seaer GG FHIb T By Aihyped-mods
uscingpgeichroohatagraghy)i, viedplpitiohdsonpti¢re (qgg. witlhobethimexcaptoethanol
e{](at iR C M f llgé(rfc%) Q%H%HNOBQr q @)Qctloho%r eéfd?ﬁﬁ&e adsorptlon

ronmat ograp atron exc ange car oxyrre
rsPmaography oke- @x@hﬁhgéiepélmeﬁbarewywar@gm ICarrasms, or m-

Ninti@dp H@Qﬂ)or&?ﬁ@Q&HQ%&HIV&;@Eteoﬂﬁﬁi@hmroniam%Q )A(g% W1th Nl(n)
an

adsor bet a- capt t han
& ks ltpsyalraﬁﬁaﬁ@b.sge. BRI, B BRogPRar f1d. Preparative
Mophbﬁﬂcﬁ&neﬁhbdmﬁtﬂgrapm eleetrgphavietib) capillary electrophoresis)
p ose Z n r m
R T TR N

chromatogra&hy (e.g. with NN(Il)- and Cu(ll)-affinity
negenes b3 3nd 4 shoveshe|difésrent conusates-otepran bedhiained using a first

R epeiee %Ehj\ﬁgate@t@ Ghé ARG -Bdrireks Gl NPISCHasH6Rd @Ssel8ld peptide

eal\%%ﬁ%o ﬁ)ﬁ]l carlm:&ptlelr Lary o?l egt e r ej{l e%ﬁ cagg ten different

(1119981)0g9(3)ull@2&0n]ﬁ’§1té§| e rgeﬁeril&daﬂﬁitlhg wildofourhéifferent structural
di fferent conjugates, which can be obtained using a
1&PSY peptide conjugated to the am no-term nus of a

light chain and a second peptide
The peptide-immunoglobulin-conjugates show compared to the unconjugated

peptides improved pharmacokinetics, such as half-life (i.e. the time in which half of
the original amount of the peptide is cleared from the blood stream and/or
metabolized). At the same time it is possible to increase the local concentration of
the conjugated peptide with the peptide-immunoglobulin-conjugate according to

the invention, because the conjugated peptides are presented and fixed in close
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15

conjugated to the carboxy-term nus of a heavy chain.
In this case ten different imunogl obulin conjugates

WQe®W7HeHeF at ed starting with four different stPCHER2086/010061

genes. 30 The peptide-i mmunogl obul i n-conj ugat es show

conpared to the unconjugated,, pepti des inproved

phar macoki neti cs, such as haﬂ%-life (i.e. the tine in

whi ch half of the original ampunt of the peptide is .

clidaitely theommpeogioidn o vaishthayare ﬁomﬁéqtagd is789) posgiple to

tfi8vidaiFork ithah bile, i.6. tROSS bR, UiffetddE hERATRS kb@ugﬁ@@ko the same

concentﬁ tion of the conjugated peptide with the

pEPRTRRS? nogl obul i n- conj ugate according to 35 the

i nvention, because the conjugated peptides are
}&Ssznteem‘hthmdi EhaxaderisticcbDthe iMB1ARQIDLID468jugate of the current

Pgévaff %09{2’ Qe;&;%%f}gc%%%é/ 'b%lgéltc%i Pé(whgl f! ﬂ@“&%ﬂﬁ%t’e‘ﬂ' g&mdes

pFloveldes thsPePthhaﬂiaYmt@ adppbthetr\mtttml thmeehmdn#lmql giucture to be

Pfpd fdjﬁﬁerg&r\h'f'lg %éﬁdta?%tta'ﬂﬁ shed be' M@e@l 19[16 Hlf‘ w1t-ﬁlaﬁt access

afore out | | ned char ac ristics. of th e| obul i n
dSHiGHene TofPrevrat sigpiF derfensneethe OPEaH e %f‘eﬁw 5gnsiss of a

tTﬁt@tlalcCHrﬂk@t &@d a Bidldgidally a&tfvetp@ptl&eo(lfd)rqu@hﬂd lﬁ)&@isl s8€TFable 2).
herefore the peptides have to adopt their natural

t I sihonal structure to be able to interact
MJFH{C&P&(S{ and shoul d be presented properly

W t hout—aeeess—iestitettenrs—I o—prevent—ster
i nt er f gr ehiokert he conﬁlu!gatrsﬁlq@@éﬁpdemmfambnm D't%l]% ?NO
pept i di|C dunibeer and a bi ol OQdeqatc¢ acti ve pep (I or
P R T R LT
NO.  nunber 2sequénce 1 rSer?S@\ﬂl)ﬂ)l]S 01 2 [Se (GI \041 5
02 3 [|[Ay(@n)413Gy 03 [GI)E(Gln)QE;SIy) 4] 3 04 b 03
O y(Sery oG,y 05] & ST U6 (ol k) ) #5er T3 I AL ayger
(S€Et) 1STE—Aa=Se1 TGO )aser oG
10 [(Ql)4Ser]5-@ 10 Gly(Ser),sGly * 05
6 GST 06
7 [(Gly)sSer]s-Gly-Ala-Ser 07
8 Gly(Ser),5-Gly-Ala-Ser 08
9 [(GIY)4SCI‘]3-G1}’ 09
10 [(Gly),Ser]s-Gly 10
11 [(Gly)sSer]s-Gly, 11
12 [(Gly)4Ser]s-Gly, 12
13 agatcttttgccaccgctage 13
14 aagcttgtccccgggcaaatgagtgctage 14
15 agatctatatatatatatgctagc 15
16 ArgThrValAlaAlaProSerValPhellePhe 16
17 aagcttcaacaggggagagtgttgaaggoagagacgcc 17

All peptidic linkers can be encoded by a nucleic acid molecule and therefore can be
recombinantly expressed. As the linkers are themselves peptides, the biologically
active peptide is connected to the linker via a peptide bond that is formed between
two amino acids. The peptidic linker is introduced between the biologically active
peptide and the immunoglobulin chain to which the biologically active peptide is to
be conjugated. Therefore different possible sequences in amino- to carboxy-

terminal direction exist: a) biologically active peptide — peptidic linker —



10

15

20

25

30

11 [ (4 )4Ser] 3-d 2 11 12 [ (d )4Ser] 5-d 2 12
13 agatctttt ccacc cta ¢ 13 14 as ctt tcccc caaat at

W@ReH7045443 15 a atctatatatatatat cta ¢ 15 16 PCI/EP2006/010061

ArgThr Val Al aAl aProSer Val Phel | ePhe 16 17 as cttcaaca
ggaga t tt as a ag cgcc 17 Ad_peptidic linkers can be
encoded by a nucleic acid nolecule and therefore can

be reconblnantly expressed As the Ilnkers are
timamsiglabalipepal yreesid etChémb.oesltagm@wnqg obydinj RRYRRPHEE fbain —
ip%p ﬁ@x@ﬂ%ﬂ&?d bRId&IY keE p¥piaded d?egt b@ﬁ)gb@nﬁl dchind ph;snde -

for d t ween 1g@ am no aci tldlcl

|P§P{TE¥|IIBEEFC e’dmi!i‘éf’%mﬁmt%lé‘ﬂﬁﬁ’e@“éﬁ ichem ypea&l Nglkerpebtq Qgically

andvd Ib'&ptlklﬁ lﬂﬂi@ﬂiyﬂhé bidlogiflﬁly Acti@ pldpgdb‘l n’:ﬂ]aly&)e bh@ka(ngs eradiffyrent,
ed. Theref

ety s By P ERRLET ot PSSR B gsgpences in C-
tterMiteratingi diecstipn nnduds t) bajlog)catﬂlycvgtmaplem@cf |1mmunoglobu1in

L T
dreatide, arf) ooﬁml ogtyBePHdpol ipepresiebwifapplypeptide chain —

ﬂﬁ&bg@élpy alch{;gleg tidebi ol ogi cal |y active peptide, or c)
blologlcally actlve peptide - peptidic |inker -

bul - tidic,l -
VSR agrhear P et BRE ani e Bagter 4bg RekanowdledgRatp py: the
antmmmgﬁrﬁmﬂlhctenmytebeart betailarrnade oli thé anelaic,achl/gand level. The

le [e?pycui ?eglugr%%g egéo%lgm5&@¥btﬁﬁ Qﬁgﬁg Qngd o ?e obtained

|fnc|eg{@i@pl§:) frbnmgg@(‘prgm Hytabases. Viakegyeipe |tb|@ n.uclelc ac1d sequences of

| sToMpRAlyORUVE PeptRIRS Xﬁ%‘vﬂ%r%ﬁﬁ'eﬁ‘slly‘ye cﬁ:)iuced from its amino acid
I mmunog Iobul{m)Sl o ypep t| de.chain - "biol oglt%all act.ive

pEfEGnge on ahe sRigiuslsetide ,trg,p QBs ino acids of the
| a1 b @gildabytleénBe plothy paidbdickdly abiaierpeptibié.ol ogi cal |y active
peptide. 10 Wth reconbi nant engi neeri ng met hods known

t"ﬂle I BGE r§9 lﬂelgl f%? tl!l gn@?rugtr (;n Bp?rh gk%%ng&pw g)?asmld) for

conj ug a el C acCl
| the ekpresshm Oﬁwtbelcennlgdclocﬁ theereant deveation dirh gn expre5510n cassette

| I URE ginpauhbgISb@le 1igﬁ9vmafc}ﬁ dn CRD deuabtalngd de@ﬁed and/or
exanpl e fromgenom c "dat abases Iglef{(evm se the nug ei c

FONHEA SRS BfeXPHsBPD GIsEetq fpr m@uﬁe%lPMé% &g chain in

kifsowwiu @l a€dBr aaslified hﬁl/dﬁﬁﬂiﬁ@ité&ﬁﬂ%lbﬁsa gdldcion aﬁarﬁerl5nd an
que-nc catic the eﬁagi% cgf nnuc ﬁ‘ tesedce st{e | gt r?so MBmoter, the
itRbeainn amellss adrdiondinty fBesearsseamprg qdRmgter
@ttrutchealb'g@ieogi DA ysegntritvelqodmgl desecrehien efigmbrt@ience, and a
naeg ’i’?ggﬁteﬁ?xhe‘f‘)(@acrte NG @f faPfp & e fhiey féfx‘ﬁt Giher on

asm e expreSS| on of conj‘ugate o
cmer @mressmleﬁfqt% peemigh engpdings plbrrbginsset e immunoglobulin

conjugate, or on two or more expression vectors (plasmids) each encoding one or

more chains of the immunoglobulin conjugate.

For the expression of the encoded polypeptides the expression vector(s)
(plasmid(s)) is (are) introduced into a suitable host cell. Proteins are preferably
produced in mammalian cells such as CHO cells, NSO, cells, Sp2/0 cells, COS cells,
HEK cells, K562 cells, BHK cells, PER.C6 cells, and the like. The regulatory
elements of the vector have to be selected in a way that they are functional in the

selected host cell.
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for the i munoglobulin light chain in its natura
and/ or nodified and/or 20 conjugated version, an

WepWresebdn cassette for the i munogl obul i N heBGT/ERWA6/610061

in its natural and/or nodified and/or conjugated
version, a selection narkerII@nd an E. col

replication as well as selection unit. These cassettes
conprise a propoter, the structural gene,

oo ivbexpsersioni the hast sell pentaimingsthg yastox tpéwew enrgdipg one or
trﬁfn’@ B of the SAnhigksHutinat¢hj@gus® 1Pl BRivhfddalinder conditions

tive | inked f i.th on 25 one expr
TR b eriry e GHF BRI T hE R RSO R oRloblin chains are
|ﬂmuttﬁgllya Assembledc @hg digt processed pepititie-iatmmsgobulin-conjugate is
g@ Oqhvect o] (plasm ds) each encodi ng one or
Mor & Phe i mmunogl obul i n conjugate. For the
expreSS|on of t he encoded pol ypeptides the expression
VBt emmsinoglophlas ritadi oY )the scopitigete pravidsd i seaffald goawhich the

ha&l &e BR5hed efllle 1rrPthﬁ 196ul 1@ a%@fnﬁfcﬁgh%le ﬁQmunoglobulm,

duced 1.n mammalian celTs such a) ff%@é %B
S itsbindp Jrmagepntigenigy al‘insva wERipdmgsaffipagg 20l L] gnol/l or
El;n% e(|e|g$,1](c)'ptElh%lﬂ)6 Iﬁit:?htlllﬁ)ﬁglcﬂﬂﬂltrlﬁ higat! fakk Qﬂtfiﬂ‘il ehisedifin@icdr ¥re e.g.
el ement s .0 e or, have cte
APt e it R i sEhbek et of one
WD RO OdSAGR dPETIERRE061iaH 0 0¢lons; inlifufoglobiles in which both
(rfe?’édé?!‘h%ﬂl%g@ﬁ%a&eeﬂé Vﬁ%ieadd}hﬂg (Ie%ﬁ)n;} e‘ﬁ{l{ﬂ[lﬁéglobulms that

i lmg a &gt eud ol 0Z cm@lagmlwws(e@um i \vratl/&jfou Adep-human antigen.
conditions suitable for the expression of the chains.

Thee ENWESS estamP]wneqh@;bdél liftinghaidFigares ark upiolideaabl ¥id the

oces
SR e G BT AEBRTRGaE true scors ofaphigh inpet firth in the
t;fp@eﬂ&@ﬁ whimThét iismndegtekiulthat pardifi@fiohheaoobg ugade in the
¢ . . :
SRS B REA LR LB IE fonlfhe SRERG] BRTp AR
|nnunoglobulln i.e. it binds human antigens with a
caffinity) of 10.5 nol/1 or higher
(e.g. 10-3 nnl/l) | munogl obul i ns that fall within
this definition are e. 10,1 nmuno ull i ch
PR Heavy arfdBR o GHE Rl RmH Ao oF T oG sty
OFigure® DI e Hlammﬁ\mxﬁoﬁnhé and-16¥piR yahé¢aab kclkain egpression vector
i mmunogl obul i in which both heavy and/ or |ight
chai ns have no vari abl e donainbé i on)
i Figuredgl obul i Mesmidanap lehtke antikis-54 uehglfxt dhgrin expyeygsjonpyector
| oner (e.g. 1430320 nol/1) for a non-human antigen. The
fol |l ow ng exaqples sequence |isting and figures are
pFigvieded to & S RiHemaB of ey %lcg‘@lno‘tontgﬁé ey ggne vector

i nvention, th®ekrue scope of which is set forth in the

SIS oL el o, AT SRS 4009 o

departing fr onxptdsgospeaton496fl. t he i nventi on.

Figure 6 Plasmid map of the modified anti-IGF-1R «x-light chain
expression vector 4964.

Figure 7 Plasmid map of the modified anti-IGF-1R light chain expression
vector 4963.

Figure 8 Coomassie Blue stained SDS-PAGE-gels of affinity purified

immunoglobulin conjugates; sample arrangement according to
table 6.
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Description of the Figures 20 Figure 1 Conmon
structure of inmunogl obulins of the 1gG class. Figure

wQ2Mm7aswr3l map of the anti-1GF- 1R yl - heavy chaP@I/EP2006/010061

expression vector 4818. Figure 3 Plasmd map of the
anti-1G--1R K-light chain expression vector 4802. 25
Figure 4 Plasmd map of the yl-heavy chain constant

regi on gene vector 4962. Figure 5 Plasm d map of the
Fighre Ped ant impmmoprtegtiom ehiRe lighti dhainelineedlsailiype yererpgtants

4961. Fi gur e aftell @sifiedht NBipr&siohnen NPIGKROSAEBNAI -cblF- ddfple
K-1ight chain 30 expression ve tho 4964. Figure 7

Plasmid map GFreRBERFRIArFIrdssnia -1R light chain
xguressi on \Iﬁﬂﬂilﬂfodé%ﬁon bf gierteaty Coomis sélecublune supernatants

st ai ned SDS—P GE- f affinity p d
i munogl obul Con?lhsglgeél expressmnI 3e{n at—'l{Eg(%gg EB{\IA cells; sample

according to ar®5g¢mb1t@ca>rdki®t@©{b?d ©45463
006/ 0 ofet 0
Fﬁ%{r@i’? Jp@ﬁﬁh ugrerfoﬁ gl Pw&g;&%m et Galch rbcﬁﬁ amino

I'ight chai at ants after
transi ent experadal ehthedightrbyss prngongugated: tosdiffpregt or similar
arrangement gep@dding to table 6. Figure 10

I nqQdet ection .of .the h chain in cell culture
URH 3L ans s FRBtids imponp gt ouR gy o e o] an
EBNA cel | s; smmfmre)glcﬁjuhamgémnthf&cmm@lpn@est o table 6.

Ff!lgshlif ar:H' lf ee;ebﬁlge wﬂggﬂogpﬂrln h?n)ﬁgﬁjesu%t\«ﬁﬁcﬂ 0 ﬁ’f‘t‘tI g%btl e is

am no arns are cony ug
to different conjughted| & thpep‘!llf@e@rmMSFpﬁm dighp ch Ain of an

Pepti de-i munogl aRyg doitig O d! 32 E&Sn 0Ptk ch&f)uga@ed to the
i mmunogl obulin andtwo different pep

and 14 Pept i d&HORNIFEHPBY alafawhmrgak@yninﬁuwéwl'gl
first peptide is conjugated to the am no-term nus of
Exhinpids chai n of an i mmnogl obulin and a second
peptide is conjugated to the 15 carboxy-term nus of a
heavy chain of an inmunogl obulin.

Materials & Methods

General information regarding the nucleotide sequences of human
immunoglobulins light and heavy chains is given in: Kabat, E.A. et al.,, (1991)
Sequences of Proteins of Immunological Interest, Fifth Ed., NIH Publication No
91-3242.

Amino acids of antibody chains are numbered according to EU numbering
(Edelman, G.M., et al., PNAS 63 (1969) 78-85; Kabat, E.A., et al., (1991) Sequences
of Proteins of Immunological Interest, Fifth Ed., NIH Publication No 91-3242).

Recombinant DNA techniques

Standard methods were used to manipulate DNA as described in Sambrook, J. et
al., Molecular cloning: A laboratory manual; Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York, 1989. The molecular biological reagents were used

according to the manufacturer's instructions.
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Exanples Materials & Methods 20 General information
regardi ng the nucl eoti de sequences of human

WO pevaeegbdbul i ns |i ght and heavy chains is gi VRGI/EP2006/010061

Kabat, E. A et al., (1991) Sequences of Proteins of

I mmunol ogi cal Interest, Fifthe Ed., N H Publication No
91-3242. Amino acids of antibody chains are nunbered

according to EU nunbering 25 (Edelman, G M, et al.,
Pagimdetenmipgions_ 85: Kabat, E.A , et al., (1991)

ﬁqﬂ:u £$n @b c%ﬁﬁhﬁ’d)rﬂs pf “lf}égﬁhél%ﬁﬁi Rbaliebnjugate
tﬁlﬂ%d EIHH Publ | ?I on © nOlg ) ) g was

Reconbi.na
i b DRt D R S ol DI 2RO, Going the molar
retih gridradoe floNAt aslculeted bnhRéelbashs chahdamino, acil seqtiencal . ,
Mol ecul ar cloning: A laboratory manual; Cold Spring

ﬁgﬁgor l'&%‘ggﬁ%p'{%aF gss, 30 Col d Spring Harbor, New

e ol ecul ar bi ol ogi cal reagents were
US4 seuencedi weret detetmaingdirif dotbleestrand pespuendng dresformel at
%Qil&ﬂéé@?c}?ﬁ;ﬁ éﬁ%%%@dl%%@ﬂqany 18 Protein

determ nation The protein concentratl on of the
conj ygate wa det er m ned by

o[é]tet |aﬁl§ i mmunogl obul i n-
ArAn ?‘FéluS‘b‘telaé‘é]IYs‘aéﬂ Peapepegsata mabggrmpeat ysi ng
tb"ﬂ& GUGY ( ﬁaz@tﬂcﬂ@dnﬁ}ﬁhtéto@&d‘)mlﬁ;llﬂﬁﬁls@ralWh@cahﬁd) edftwire package
asi. s t he A

JTATh 2, o TRAS S iR S R ened, s REOE ) B et for
seqzande Seguem enIppins laﬁdysme dnmtatlmmdaélmsmt)@@b H

(Marti nsried, Germany). DNA and protein sequence

s?hﬁle'ﬁ@d sequence data managenent The GCG s
I cs Conmputer Group, Mdison, Wsconsin) softwa

p%krsa 8eNE 0SEGRIE SO TR0 PREPAFRAL PiT MlsdigeRONG (GRD T Martinsried,
Adaang) Sroint %hg@ﬁﬁ:lle@ﬁdgs Qla‘dlélf’oyttﬁﬁﬂlléa@%yntheﬁuelﬂféewo 600 bp

{ t {
O e 0y
vweewpree@mldedbioy Madeagmlgcmdm@'rbmo( phgonurdotides including PCR
|
hpTRon LT RhBONNE Sy ‘%Sﬁcméﬁfﬂ% oB dloning vector
ntoggre vid Arvethapgs- Ji hﬁgmlérse%@f? Pfc RbdersgsaE dipgments

c‘L,@r@\é@,g@m%dttg,strS@ @$eRbl ed by anneal | ng and
ligation of oli gonucl eoti des including PCR

S R R

AFlev etphasgsandl k@rdﬂdﬂpsﬁtﬂxameuwglommrsmnﬂlgmadwge rparrified by
fe{fﬁgi@;’anh%romatography using Protein A-Sepharose’ CL-4B (Amersham
Bioscience) according to known methods. Briefly, after centrifugation (10,000 x g
for 10 minutes) and filtration through a 0.45 pm filter, the immunoglobulin
conjugate containing clarified culture supernatants were applied on a Protein A-
SepharoseTM CL-4B column equilibrated with PBS buffer (10 mM Na,HPO,, 1 mM
KH,POy, 137 mM NaCl and 2.7 mM KClI, pH 7.4). Unbound proteins were washed
out with PBS equilibration buffer and 0.1 M citrate buffer, pH 5.5. The
immunoglobulin conjugates were eluted with 0.1 M citrate buffer, pH 3.0, and the
immunoglobulin conjugate containing fractions were neutralized with 1 M Tris-
Base. Then, the immunoglobulin conjugates were extensively dialyzed against PBS
buffer at 4°C, concentrated with an ultrafree centrifugal filter device equipped with

a Biomax-SK membrane (Millipore) and stored in an ice-water bath at 0°C.
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were confirmed by DNA sequencing. 20 Affinity
purification of immunoglobulin conjugates The

wepressgedl and secreted PCT/EP2006/010061

pepti de-i nmunogl obul i n-conjugates were purified by
affinity chromatography using Protein A-SepharoseTM
CL-4B (Anersham Bi oscience) according to known

net hods. Briefly, after centrifugation (10,000 x g
fEsample bi nutes) and filtration through a 0.45 pm

fNvhkig ofﬂ-JéQx?mmg]aghiﬂsl n 25 conjugate contai ni ng
clarified culture supernatants were applled on a

Protein A- haro eTM CL- | ated, w
SR SEmETD PREE PO Tt M Baclor 3] Bt SR
aalmdlbad)?(aim rifetred pélas7amt)-IGEX BouniB ipthot following® hghmgilmedriable

r

e VD) G ek o chcf Rt hepio € (@) Sequences
ébgﬂédow/ﬂﬁp&@‘la) Wergijieingd s Werefgene segmestsgor ﬁlﬁ@ntlti@FsU* heavy
o glele] agléullegfamc ) UGt e HRIM A gurﬁalaﬁnﬁsw &%n \WfiRant region
neutralized zB M Tris- Base. Then, the
Kﬁ*fﬂﬂé’é‘%ﬁ@! |9H onj ugates were extensively dialyzed
agai nst PBS buffer at 4C, concentrated with an
Ld)t\/feafdreel&ent rifugal filter device equipped with a

QU a8 (TIPS N i BB ES) o e R S he Do ol R

-ap@ibogx eh\?pV}e clnawa@engrrmallv hergeniprde sxprossiqal asswitts eReg-intron

95 P5nisk %S HEQ91 PANAN LIRS Uk | dnhdrk@s ThOWood Rt Alnclional

receptor (1 G- 1R) antibody (also referred to as

AmeNteF- 1R or IR in the fol lowing) |ight chain

variable 5 region (VL) and the human kappa-1i ght

chaide €RNIhaIGE Y @inh&0héd9r clsigueneeasioseeaskie this vector

200?/0008642) were joined as were gene segments for
WEERYi -1 &F- 1R heavy chain variable region (VH) and

t he hunaa hygnomgicinhesivtgnotgenn acoseddctable medienn  ( CH

1- Hi nge- %rlg'fﬁ)f r%pl%txé/ﬁ%ﬂf 0 §;%s% eit BaYeRHRI(EAFIS8 1S

t he expressi, ansi ent expreSS|o of '
ant i - [-GFan RrigEng |fl§B]éFW1H’é Enrarertor gbliohdi il gllows replication
or gani ze@lfﬂmﬂ@ﬁﬁmﬂ Ecasigehd e; exon-intron

organlzat i.n HEK293 lls. lt.co I ses the.
Fof Fo ng DPAAEHT BT Leng MO e erpRap i FRRGAES h kxtolir
gamal - heavy chai n expression cassette this vector 15

A s . ‘ . .
gﬂ‘Fe waﬂgﬁrlgtloﬁ Eé{lgroq?%glnghﬁ ?(gff ﬁhg?fr & |n earllt%l gncor%;??sgc’l of the
oblleyimgelemapas:r virus (EBV),

- the immediate early enhancer and promoter from the human
cytomegalovirus (HCMV),

- a synthetic 5’-untranslated region (UT),

- amurine immunoglobulin heavy chain signal sequence including a
signal sequence intron (signal seqeunce 1, intron, signal sequence 2 [L1-
intron-L2]),

- the cloned anti-IGF-1R variable heavy chain encoding segment arranged
with a unique Bsml restriction site at the 5-end (L2 signal sequence)
and a splice donor site and a unique Notl restriction site at the 3’-end,

- a mouse/human heavy chain hybrid intron 2 including the mouse heavy
chain enhancer element (part JHs, JH,) (Neuberger, M.S., EMBO J. 2
(1983) 1373-1378),
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- an origin of replication fromthe vector pUC18 which
allows replication of this plasmd in E. coli, and 20

WO 207006163 | act amase gene whi ch confers anpi ci | PEHEP2006/010061

resistance in E. coli. The transcription unit of the
anti-1G-- 1R yl - heavy gene is,gonposed of the

follow ng elenents: - the imedi ate early enhancer and
pronoter fromthe human 25 cytonegal ovirus (HCW), -

a synt-hetliegenomighumarybheayygees emsEotiegion, o nuri ne

I munagl gulhufhahe 3Yyimaiaidglsbulilabolyediigneieni (Gloldi ATy gignal
si gnal sequence intron (signal segeunce 1, intron,

signal s gWEémﬁy[Ll- intron-L2] ), 30 - the cloned

ant i - I-GrthkRuuajue ateseichieavyites Yaich aadcigliAhatségn®ntand 3’-end,
arranged  wi th a3 unique Bsnl restriction site at the
5'-end (Eﬁp5|gn 1 sequence) and a splice donor site

and a unique Notl restriction site at the 3 -end, - a

nmsgfa [P HhapeaY YheS B TGPYIRT § AhEdW " @Rir? ekptedshill D&M 8818 is
nmouse heavy _chain enhancer elenent (part JH3, JH4)
(Rewpdr fgnre M s., EMBO J. 2 35 (1983) 1373-1378), WD
2007/ 045463 PCT/ EP2006/ 010061 -20 - the genom c human
wW-\neesu8gene constant region, - the human

-] | gbul i ol yad lat ] ! A"'). Si [.
Wik 2 R PR G I e Bt brfrediohb & Bt er- 1
Sgitibbdpdighthehdin {caNah) 3h-[dFK293 BBNAs@let lit wenprisdhthe following
PhasEd A DBReQfs. the anti-1G--1R yl -heavy chain

expression vector 4818 is shown in Figure 2. b)

Vector 4802 10 Vector 4802 is the expression plasmd .
fRasiderle antigsFd R kaprpnlightchamn spramen cpsestteltRis VRor seRfgins:

I'i ght chaihRgrlofdi rekidtahlEd @93 aEBMNAectld harket, conpri ses

t he follomnng. f nﬁtional gje nts.gggsLde ggg

ant i - 1 GFA ROREHASTH RO R § R LB B4EE D1 e thi s
vect or- cenbaigimsof repliatioy groomytod vectoe LK Idnelacly ebewsaisphcation
sel ect abl .1:15 - rigin of replication

ori P, ofOE%£$@F§ﬁgé%?L€ﬂ?Hg8 EBV), - an origin of

repl i cat R &nlattepese graevduehoo BpigHlie Resigtansqin E. coli.
replication

The transcription unit of the anti-IGF-1R «-light gene is composed of the following
elements:
- the immediate early enhancer and promoter from the human
cytomegalovirus (HCMV),
- the cloned anti-IGF-1R variable light chain cDNA including
- the native 5°-UT and
- the native light chain signal sequence of the human immunoglobulin
germline gene arranged with a unique Bglll restriction site at the 5’-end,
- the human k-light gene constant region,
- the human immunoglobulin «-polyadenylation (“poly A”) signal
sequence, and
- the unique restriction sites Ascl and Fsel at the 5°- and 3’-end,

respectively.

The plasmid map of the anti-IGF-1R k-light chain expression vector 4802 is shown

in Figure 3.
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of this plasmd in E. coli, and - a g-lactamse gene
whi ch confers anpicillin resistance in E. coli. 20 The

WQ pisewspti on unit of the anti-I G- 1R K-1i ght PGERR2006010061

conposed of the following elenents: - the i mediate
early enhancer and pronoter_%yomthe human

cytonegal ovirus (HCW), - the cloned anti-I1G--1R
variable light chain cDNA including 25 - the native
3) Plapmaéh 4962t he native |ight chain signal sequence of

tW tdiuagsn gemwruaqia@fatﬁtmuurgefbﬂ‘then@ssgﬁnlengabfa shiod pRsmids
tion site,at the.5' -

I'ﬁ?ﬁg’n%g alng:,fl{9l66(re ts%IB §rp t nFlélﬁﬁi e transeeﬁlé eﬁm%on o} modlﬁed
|mmbndglhemyl ihairé- (Poltsradeaydonjugatiof &pdioyat Aadiatde gloatain, 3DNA

g%nelgz{ﬁoppl af dHEKt 9%5 g:',%' elrlse 5§1£§n? Ei' RlkoS }:c;rg%q% ct:h 8fBﬁowmg

respectlvely
nfapct@rfnal Hemamtt84 -1 GF- 1R K—I i ght chai n expression vect or
4802 is shown 35 in Figure 3. WD 2007/ 045463

Fiﬁﬂd%ﬁ%@% RIG06 Lassetée forCthe Fladiih AhéSO ZhYRL E&{steﬂﬁ &égion this

served asic structure for the assenbling of
e‘S@ﬁ?Oé§9'i“6H‘Spl asm ds 4965, 4966 and 4967. These
pl asmi -ds a &fpglongdir Ilaasttaﬁemg‘dneasaa-xm@s}sesm@ﬂ(eaf modi fi ed

anti body heav: 1,nS ugat i t hout

vari abl e 1&8%%{%%}18 i n Orl aﬁ]fg sttei“(]m ajrr‘q I':(EBXQA’B EBNA

cel | s.- Phoonigth df%ﬁllqaunplfnosreshet\h:etoﬁ@lll@\& wigjch allows replication

function Be§ the expression cassette
@kth‘ﬂﬁgﬁﬁg\s}nE Ea. |, 964

for the n_constant region this
vect or- céﬁ?@rlﬁgamﬁseagemg"rhéﬂwpfﬁf?@§P’§t EesisheRpingk cgli-
sel ectabl e marker, 10 - an origin of repli catl on,

P, of EstelnBrr virus ( an or| of .
PEl traBicrighos et ohebe, HsheR B bEqIh B PEnE (Cn-Hinge-
r @yl-Cgd) ise@ompotedtdfithe follagwimgklémertts: col i, and - a

bet a- | aCE}%m% %ﬁ&ﬁﬁg \é'pr'l}gh er%HI:e?r %nﬁ‘”ﬁ% l'tll) ek Nfro thF human

resi stance in 5 ransc on uni
t he yl - hepomegtlavinuscdHsMdnt regi on gene ( CHI- Hi nge-

CH2- CHB) ,ispnhefPRsied (SEQUDENOO 3 Yokt LBALIS Bglll restriction
site at the 5’-end and a single Nhel restriction site at the 3’-end (Nhel

site within the Cy; N-terminus)

HCMV-promoter AlaSer (CH1)

..agatcttttgccaccgctage. . -
BglII NheI

- the human y1-heavy chain gene constant region (Cy1-Hinge-Cy2-Cy3,
cDNA organization),

- the human y1-immunoglobulin polyadenylation (“poly A”) signal
sequence, and

- the unique restriction sites Ascl and Fsel at the 5’- and 3’-end,

respectively.

The plasmid map of the y1-heavy chain constant region gene vector 4962 is shown

in Figure 4.
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- the imedi ate early enhancer and pronoter fromthe
human cytonegal ovirus (HCW), - a synthetic |inker

W@ SBQOIBONO. 13) conprising a single Bglll reskPCT/EP1006/010061

20 site at the 5 -end and a single Nnhel restriction
site at the 3'-end (Nhel sij)e within the CHL
N-term nus) HCW-pronoter Al aSer(CHL) ...

at ctttt ccaccgct agc. 25 Bgl Il Nnhel - the human
y‘g hin gene const ant regi on

(\QdiorH;srmeseQda dsHhsic GRNArerfgA aaselaemmg of ekigrebyitin plasmids

H57h e Shealrerh oA e rp Btk e LR rtbody
drEdV)Fdﬁlinse(C -teh@irk] corgnghtidn) anHEK 298 HBMNA kall y. The
plasm d map of the yl-heavy chain constant regi on gene

Y8 s B L 4 RS

skt vetibady Iragy ehainr(genamisa fYOergah@ecbsgﬁﬁﬁmmgaswte) in HEK293
SR £ 28Ot Bhp Rt fotBMEnd Rinfldil elEhR8R, Pl asm ds

enabl ed the transient expression of nodified anti body
JER106 e o R T agsin P EienaRbr e Bt Hechraem

for the ahagingiin @Xiptaassdenn aod sdettdbld farket,R anti body
neary e ARl SEIPLAS A R SRRLOB)

f ol | owi ngnfounigit ¢foreplicatipe fxomy the \Eetsard@@lwewlalnh allgv@rreplcation
yl - heavyo@{hqgﬂagﬁﬂrlﬁ%st(gpag@ssette this vector

contains: - hyg ronyC|n resi stance gene as
sel ectabP&- hﬁﬁawe gepg Whighrofargpmpistllip sgtstanse rrbﬁ coli.
or|P of Epstein-Barr virus (EBV), - an or|g|n of

lication fromt vect.o 18 |cha
§ ERonoBY st S GPiTE BB s, Sogposed of the
mllbantgaimmtgene whi ch confers arrpl cillin resistance

iaﬂt |E- | CGI(; lieR %n%cngte WC&J}BL&?” A 3 &i‘no{elﬁefrom the human

eav }?ene I'S conpose
f ol | owi ngytermegeayisus HEMY)i medi ate early enhancer and

pronoter fsaeddhe-byman

- amurine immunoglobulin heavy chain signal sequence including a
signal sequence intron (L1, intron, L2),

- the cloned anti-IGF-1R variable heavy chain encoding segment arranged
with a unique Bsml restriction site at the 5’- (L2 signal sequence) and a
splice donor site and a unique Notl restriction site at the 3’-end,

- a mouse/human heavy chain hybrid intron 2 including the mouse heavy
chain enhancer element (part JHs, JH,s) (Neuberger, M.S., EMBO ]J. 2
(1983) 1373-1378),

- the genomic human yl-heavy gene constant region and a slightly
modified Cy3-IgG; polyadenylation (pA) joining region (SEQ ID NO:

14, insertion of a unique HindIII and Nhel restriction site).

CH3 IgGl pA
. .ctaagcttgtcccecgggcaaaTGAgtgctagcgecggcaagec. ..
. .LeuSerLeuSerProGlyLys
HindIII Nhel
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cytonmegal ovirus (HCW), - a synthetic 5 -UT, 20 - a
mur i ne i mmunogl obul i n heavy chain signal sequence

WO p70¢8403) a signal sequence intron (L1, i ntrPRCI/ERRPG/010061

- the cloned anti-I G- 1R vari abl e heavy chai n encodi ng
segnent arranged wth a unigqie Bsm restriction site

at the 5 - (L2 signal sequence) and a splice donor

site and _a uni que Notl resh§|0t|on site at the 3

25 - a nihgs BPRdRaN HEAWNOE anhwy@dfnvhflp@n( poly ! SIgnal
i ncl udi ng3 haﬁemmase heavy chain enhancer el enent

(part J (Neub 83) ,
1373- 137 upt ﬁere@%ﬁﬁﬂﬁcmﬁa?%w %&‘%}yabéh% 70, A end,
regi on anﬁpamsﬂyghtly nodi fied CH3-1gG

pol yadenyl ati on (pA) joining region (SEQID NO 30

14, insertion of a unique H ndlll and Nhel restriction
Siheeplasngidampg @f tbﬁ'\modlﬁ@t anitrdGF gRerlcbepyy chamTamgessiog vector
t39¢ AGhIYH AR ... LeuSerLeuSerProGyLys 35

H ndl I [ Nnel 2007/ 045463 PCT/ EP2006/ 010061 -23 -

the. hu | -i mrunogl obul i n pol yadenyl ation ("poly A")
§)5H§F‘ %éhence and - the unique restriction sites
Aﬁétloratl’%ll Fepledads Bdsie sbructia® CfoB thtemsdemblﬁ@,S pe eiﬂrh‘ﬁio)ﬁ plasmids

T th d ti

0 Rn@ 72 TR Pyttt PRl 1 Rl pre i gf BREYegyanti-
AIGESTR antd9ely lighttlmins4 D6 terewral echjagativag irc HEKr 293tEBENA tdls
the assenbling of expression plasmds 10 4976 and

4ehla Fhﬁ%%@is%%%% cﬁ”@ﬁe@s@oﬁ Dl%srhfd%@ﬁ ent expression
ﬁ% Ified anti - anti body |ight chains

term nal. conju ion K 293 EBNA cells
;%Tf&smwcn@mn Pglté)%\}g? @a?ﬁIG%fl SFRf WP airdgopdicated
TBeowi:r anscri ption unit of the antl-IGF 1R K-1ight gene
was nodified as indicated below 15 The native |ight

C’ﬂmal t%quﬁn cﬁg g g}x Fséq%eﬁ&p sq%slchiy b)§l S%H{HESE Ni%ker arranged

nker ar
w1th a unique Bg II restrlctlon site at the 5°’- and a unique Nhel restriction site at

the 3’-end directly joined to the Vi -region (SEQ ID NO: 15).
|- V,-IGF-IR
..agatctatatatatatatgctagcgaaattgtgttgaca..

AlaSerGlulleValLeuThr. ..
BglIl Nhel

The plasmid map of the modified anti-IGF-1R x-light chain expression vector 4964

is shown in Figure 6.

f) Plasmid 4969

The expression plasmids 4968 and 4969 are derived from plasmid 4802 which is an
expression plasmid for the anti-IGF-1R antibody light chain. The plasmid encodes
a modified antibody light chain fragment (N-terminal conjugation without variable

domain; polypeptide-linker-constant region of kappa chain).

For the construction of plasmids 4968 and 4969 a unique BgllI restriction site was
introduced at the 3’-end of the CMV-promoter and a unique BbsI restriction site
was introduced inside of the constant region of anti-IGF-1R antibody light chain
(SEQ ID NO: 16).
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with a unique Bglll restriction site at the 5 - and a
uni que Nhel restriction site at the 3 -end directly

WO 20004546 t he VL-region (SEQ ID NO 15). |- WCHEPR4/HR0061

... agatctat at at at at at gct agcgaaattgt gttgaca... 20

Al aSer d ul | eval LeuThr . Nhel The plasm d map

of the nodified anti-|I GF 1R I i ght chai n expression
vector 4964 is shown in Figure 6. f) Plasm d 4969 25
The €xX@Pe3si on pl ashrds 4968 and 4969 are derived from

Rigasi [ 44802 2wl Gh gk sc R c@xpr ession plasnid for the
ar?tl -IGI% 1R a A |boa [1 h(t: chain. The plasm d encodes

é‘rﬁﬁkb'ﬁvfalléﬁap&ﬁﬁ?ﬁ?dya”k@*ﬁtle%ﬁal n fragnent (N-terninal

conjugation without variable domain;

o) | i nker - constant region of kappa chain).
Fggll%{gﬁgacg%structl on of plasm ds 4968 and 4969 a

(Mactpre498g 1set ved enst rasist storture tfer Weesass@obling pbdxrestiaat plasmids
4395 3na 4%, thetsé1 BlaSMMisRinaDTRY Ghe ﬁ@%l&t%bﬁgﬁo@GF odified anti-

restriction sit was i ntroduced insid

t he
é@ﬁsll?amtlb@mht draingr(G- terremaippraﬂgqt@aajyl H|E§r?t93 ERA Acells.
(SEQ ID NO 16). WD 2007/ 045463 PCT/ EP2006/ 010061

“BHe-plasmi€-4BepRa vBhsht of expression plasmid 4802.
cgaact gt ggct gcaccat ctgtcttcatcttc.

ThrVaI aAl a er Val e a m.d,.
RIS ORR R AL SRRy PP ffdicared
debonbl i ng of expression plasni ds 4978 and 4979.

These pl mlﬂﬁal‘?%@lﬁ’élh?@hhﬁeco%éﬂts%&ﬁtregxéﬂrx@a%séhgﬂtlﬂnodlﬁed at

nmodi fied anti - - anti body |
(C ter mi Hig CHaRpudEkerRigPA IIHER refgan EPRGAtieBIf & uniqygeHindII]

pl asni d 496Railsedrivtadd ae} SED IDNODLFSi on plasnid 4802.
10 The transcription unit of the anti-1G~-1R K-Iight

gene \/\@5(3 nmodi fi ed as indicat ed gel ow. - the human
K- 1i'ght “®®&i n constant gene redi 6FFRRak”slightly
nodi. f Adgat t cabbhegdGokappat repdoapprapAg¢@icnb ng regi on

(ins ' i_ndl 1l and Kasl restriction
Si teeﬁ%lg%pTIBA AILHP%?H c? . G- kappa | g-kappa-pA ...
Aaaagcthieddtlaggggagagt gt TGAagggagéfggégccccca

The plasmid map of the modified anti-IGF-1R light chain expression vector 4963 is

shown in Figure 7.

Example 2
Making of the final expression plasmids

The immunoglobulin fusion genes (heavy and light chain) comprising the
immunoglobulin gene segment, optional linker gene segment and polypeptide gene
segment have been assembled with known recombinant methods and techniques by

connection of the according nucleic acid segments.

The nucleic acid sequences encoding the peptidic linkers and polypeptides were
each synthesized by chemical synthesis and then ligated into an E.coli plasmid. The

subcloned nucleic acid sequences were verified by DNA sequencing.

The employed immunoglobulin polypeptide chains (full length heavy or light

chain), respectively, the immunoglobulin polypeptide chain fragments (constant



... LysSerPheAsnArgd y3@ uCys H ndl Il Kasl 20 The

plasmd map of the nodified anti-I1 G- 1R |ight chain
WepWres8bdn vector 4963 is shown in Figure 7.PEKERIDE010061

2 Making of the final expression plasmds The

i mmunogl obul i n fusion genes_44ieavy and |ight chain)

conprising the 25 immunoglobulin gene segnent,

optlonal i nker gene segnent and pol ypeptide g

sré@‘ﬁént) atiBode dighh s¥e P\%l gy EhoiRcationos ph tElén?olypeptlde

go@NEAN 1 esthl-gtgsndly,  tieoreAgIsYedn hﬂkeﬂs hendcger @érjployed

a?impﬁg%fah%l%%g?fﬂa‘bi ? (RSl YL “wor o

each synt hesi zed by chemi cal synthesis and t hen
| Tahiet 2Enaployedaproinoinid pilgsprides; Tesmido asidreloered and the
5 %@érﬁ)gﬁ&ltﬁerﬁ&%ﬂ(ﬁﬁqg% 1&%[19 Bﬁ%ﬂf%{ei’%@fi p&algl\épocus HIV(}-BBHS

uenci e enplo |nnunog In
dah -ﬁgso(lzftg LIAIAIEBgﬂqne oquap@qﬂ{atr@ﬁa{r 154 2 al ature 313 (1985)
respsabi vely, the i munogl obulin pol ypeptide chain
fragnents (const ant V\D 2007/ 045463 PCT/ EP2006/ 010061

-25 regio t he

| ocat i gn (ViR A ', .Qi} %Q) r
C-term nal )HIVt-hgp@]n’pI oyed I [ nkers and tlﬁe enp| oyed

pol ypept i dgsoadish 508850 BHI gPI&)2 (on page 3), Table

3 and Tabl rapl yed protejps and

pol ypept i clirs—el(-ﬁg—%ﬁ"eu'i6§ 663‘3"'@ ce—afd—the| 5

nunber i ng dr-26%% positions is as ip the2®BH8 rf erence

strain (Logus eld. VHOBHB4/02987% 1 i sojate LAI/I1] B clone
1

BH8 f | Natyre 313 (1985
277- 2?32;]” %?@f@’éﬁ?a%*ﬁ@ O'ﬁ”évfﬁfld@s SEQ | RO HI(V- )

1gp4l 18 |(¥eRle Mubatsla9sBs1 of BHgl 160) T-651 (see
e.g. US 6, (}5[6/ 9@p31 &Bodom4 6 3aridd see  g. WO
2004/ 02907 %agﬂlu lelmdRmt: 1664F00USsMH n| vari ant 21 single
mut ant: 15 gp4l ectodomai h variant 2P

quadr upl e uugéﬁiggi%ésP, £550E

Table 3a: Chemically prepared gene segments used for immunoglobulin conjugate

10 gene construction.
Insert SEQID NO:
Insert 4964 (introduction of 23
unique restriction sites)
Insert 4965 (with T-651) 24
Insert 4966 (with T-651) 25
Insert 4967 (with T-651) 26
Insert 4968 (with T-2635) 27
Insert 4969 (gp41 single mutant) 28
Insert 4970 (with T-651) 29
Insert 4971 (with T-651) 30
Insert 4972 (with T-2635) 31
Insert 4973 (with T-2635) 32
Insert 4974 (with T-2635) 33
Insert 4975 34
(gp41 quadruple mutant)
Insert 4978 (with T-651) 35




L566E, 1580E Tabl e 3a: Chemi cally prepared gene

segnments used for imunogl obulin conjugate 10 gene
W@2W3n4i463 i on. Insert SEQ ID NO Insert 4964 PCT/EP2006/010061

(introduction of 23 wunique restriction sites) Insert

4965 (with T-65 1) 24 |Inserf 4966 (with T-651) 25

Insert 4967 (with T-651) 26 Qnsert 4968 (with T-2635)

27 Inser] rt 4970

(with T-6plnseto Ipsert 4971 (with SEQIDINGD [ | nsert

4972 (w t hifked@829 (With TLewGrt 4973 (wi t3ds T-2635) 32

I nsert 49 (Wth T-2635) 33 Tnsert 4975 34 ( 41

quadrupl e nmutant) Insert 4978 (with T-651) 35 WD

M?d&ﬂﬁ#ﬁﬁts%ﬂﬁﬁﬁ&ﬂﬁ/c@ﬂﬂﬁﬁhon -df6the rfsat texBEQidrDpN@mids for

gle'ﬁt {5l fh:h ORilg @n US 3\ plﬁ%ig(iil BP nd heavy
oy Rt ulOOE) BV B

COHS ruc
tChalmls |(é1¢texgs<:pq1@s sasemte@)‘ alteﬁlétednd blegt Wﬁhmmpgﬁdbuh? nsed basis

?PASYTQSPEM‘E sitamndaiﬁger%qw’clelg hak @&yfsﬁbﬁe eRHRIFS Hle %n)ugated
assettes | St h respect to
dEepupgiqbulin Pﬁ Y£§Pﬁl‘g€ cI on| ng SI t e, and inserted
nucl ei ¢ aci d sequence encodi ng the conj ugat ed
i Tablo Glodipdrientspatplpydtin ARS conberk ot of the npahedpi&sion
emg%ﬁﬁed in the construction of the used expression
Expression Basis Inserted DNA C oning
. L

¢djpressiam] HEasjschai n (w tiheentedDNADbI e donmai n) Cloning
196p1adhid | Nsevécts?6sS | (249 BgpnBabgmént\hel sites

N-terminal conjugation: Heavy chain (without variable domain)

4965 4962 Insert 4965 (249 Bp) BgliI / Nhel
4966 4962 Insert 4966 (279 Bp) BglII / Nhel
4967 4962 Insert 4967 (252 Bp) BglII / Nhel

N-terminal conjugation: Light chain (without variable domain)

4968 4802 Insert 4968 (292 Bp) BglII / BbsI

4969 4802 Insert 4969 (589 Bp) BglII / Bbsli

C-terminal conjugation: Heavy chain

4970 4961 Insert 4970 (192 Bp) HindIII / Nhel
4971 4961 Insert 4971 (195 Bp) HindIII / Nhel
4972 4961 Insert 4972 (195 Bp) HindIII / Nhel
4973 4961 Insert 4973 (195 Bp) HindIII / Nhel
4974 4961 Insert 4974 (198 Bp) HindIII / Nhel
4975 4961 Insert 4975 (435 Bp) HindIII / Nhel
C-terminal conjugation: Light chain

4978 4963 Insert 4978 (230 Bp) HindIII / KaslI
4979 4963 Insert 4979 (200 Bp) HindIII / KasI
N-terminal conjugation: Light chain (including the variable domain)

4976 4964 Insert 4965 (249 Bp) HindIII / KasI

4977 4964 Insert 4967 (252 Bp) HindIII / KaslI




4966 4962 Insert 4966 (279 Bp) Bglll / Nnhel 4967 4962
I nsert 4967 (252 Bp) Bglll / Nnhel N-term nal

W@ aWjgasd on: Li ght chain (w thout vari abl e doP&l/EP2006/010061

4968 4802 Insert 4968 (292 Bp) Bglll / Bbsl 4969

j 4802 Insert 4969 (589 Bp) BgAll / Bbsl C-termna
conjugation: Heavy chain 4970 4961 Insert 4970 (192
Bp) HindllIl / Nhel 4971 4961 Insert 4971 (195 Bp)
Hndl Il / Nhel 4972 4961 Insert 4972 (195 Bp) Hindll

/ Inm@k 5 é%t%dél&t@lligd}m@l b 891%3w(t$9—513’|8l1))1n%iﬁ@ﬂy| ﬂroﬁerHﬁf—‘dT 651,
er
458033 BV AoH1 R 00BE™ 1 HBY1 P oRprkper i ey @ oin the

demmuggldbahin lighg bt hedhai dha#tOwWBh 4B6Biolopsielly adieSpep2ide, and the
Hi.ndl | | 49 79 (20

%De)dldfeidl m})iekullar %ﬁéhtt eo?%ﬁ% o dg%’ﬁf Qﬁc‘tﬁ)rod %31?_15 a% td%dﬁ(pe)d from the

(angedaddinmigotahid seeudnged. e donai n) 4976 4964 Insert 4965

(249 Bp) Hindl Il / Kasl 4977 4964 Insert 4967 (252

Bdbldk: Rl rhdry ofﬁ@esémyi@y&p&ﬁ @s’ﬂarﬁﬁﬂ lé%’a@&@/xﬁé;@&ﬁ&f
27InTaIe i.s liste é‘i‘ Ysedg peptides with
Ry sjght of g @Ptitﬁef}lmﬁ&gq npplypsptide HE35 and H V. 1

gp4| ect odonpin variant c\ the 1ised ppph dic linkers
to j Qi explessio ncpgilmbeqbiii@el i lghhoteculanvy cpeptidisi t h
t he hi olpad |yl active peptide H degiyicsd
nol equl gr vvel?%ht of the nodifi egegﬁttlg%%y ' .
deduc ] i
5: Syrremérgnad piadiidenpl oyed pol ypeptides and the
deduged nol ecul ar wei ght of the nodified

i mun reptrte—cirarrsT—expresston
pol ypeiifde ol elcul Beavieheingi ¢l pfPk6dixg w%n ghe lipks)

l'i nkerggoBEQ 1 D NO 1138t efagnce |pl agsgzds 4818 hefMNer
chai MZ9263—5"T0 T TKer 2802 tgwm CITal 1T 23072, 2 10

i nkgrN-texmingl fysieas: tHeavyARain (Whodt vaiaie fomai™ hout

vari dbl e domai n)

4965 T-651 42227.3 09
4966 T-651 42857.9 10
4967 T-651 42644.7 05

N-terminal fusions: Light chain (without variable domain)

4968 T-2635 17294.9 09
4969 Gp41 single 27247.3 09
mutant

C-terminal fusions: Heavy chain

4970 T-651 54900.5 11

4971 T-651 55374.9 05

4972 T-2635 54322.9 11

4973 T-2635 55081.7 05

4974 T-2635 55655.4 03

4975 Gp41 quadruple 64771.9 06
mutant

C-terminal fusions: Light chain

4978 T-651 29839.7 12
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4965 T-651 42227.3 09 4966 T-651 42857.9 10 4967
T-651 42644.7 05 N-termnal fusions: Light chain

W@ 2071047463 var i abl e domai n) 4968 T-2635 17294. OPODEPNOGG10061

Gp4l single 27247.3 09 nmutant C-term nal fusions:
Heavy chain 4970 T-651 5490056 11 4971 T-651 55374.9
05 4972 T-2635 54322.9 11 4973 T- 2635 55081.7 05

221 f\ Va

4974 2635 CCG%Sﬁ—H—T‘H}:ﬁ crererch-tp 4996

nut arjt eXpressieomal PYRARtide g himeleslaugls Remtidic
29839. 7 plasnid 2007/ 045463 PCT/|ERROGIGY [DIA]061  lirdker
expr gssi on poI ypepti de nol eculjar peptidic (Q?WN’O
wei ght—+Bef—t++nier—SES+BNOT497 65130029+
Nt er{fORAl  fusidns: LT chailn (39%2P4di po the03
var i ghy. i:‘erlqmuQ%nSAQJ@\tEhﬁﬁ%na&ﬁﬁﬂth@vé}@bleQQI%ZmT 651

30269. 2 Exanpl e TranS|ent expreSS|on of
Recontio@ant i mmunogl obtfSiln var|i an2285\1\19r e ener 8fed b

transigny transflecti on.gfi 5 gdhes@ph.agroi ng (g
HEK2 SS=E=BiA—cetts—ttmomamemryormmrc—kromey cett—+rme—

293 expressing Epstein-Barr-Virus nucl ear antigen;
%Hg@@ type culture collection deposit nunber ATCC

852) cultjvated (Dul
EHgngent %Eﬁsﬂﬁ? E%@arogleng%ﬁaérﬂnéﬁm?&%rﬁgﬁﬁﬁﬁg | ow
Il gG FCS (fetal calf serum G bco), 2 mM @ utam ne
(Kdcbab)inant Ynyainogiebblin vadianewene/gehemtiddssteantsieal transfection of

adherent growing HEK293-EBNA cells (human embryonic kidney cell line 293
expressing Epstein-Barr-Virus nuclear antigen; American type culture collection
deposit number ATCC # CRL-10852) cultivated in DMEM (Dulbecco’s modified
Eagle’s medium, Gibco) supplemented with 10% ultra-low IgG FCS (fetal calf

serum, Gibco), 2 mM Glutamine (Gibco), 1% volume by volume (v/v) nonessential
amino acids (Gibco) and 250 pg/ml G418 (Roche Molecular Biochemicals). For
transfection Fugene™ 6 Transfection Reagent (Roche Molecular Biochemicals) was
used in a ratio of reagent (ul) to DNA (pg) ranging from 3:1 to 6:1.
Immunoglobulin light and heavy chains were expressed from two different
plasmids using a molar ratio of light chain to heavy chain encoding plasmid from
1:2 to 2:1. Immunoglobulin variants containing cell culture supernatants were
harvested at day 4 to 11 after transfection. Supernatants were stored at 0° C in an

ice-water bath until purification.

General information regarding the recombinant expression of human
immunoglobulins in e.g. HEK293 cells is given in: Meissner, P. et al., Biotechnol.
Bioeng. 75 (2001) 197-203.

Example 4
Expression analysis using SDS PAGE, Western blotting transfer and detection with

immunoglobulin specific antibody conjugates

The expressed and secreted peptide-immunoglobulin-conjugates were processed by
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis (SDS-PAGE), and
the separated immunoglobulin conjugate chains were transferred to a membrane

from the gel and subsequently detected by an immunological method.
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10 am no acids (G bco) and 250 pg/m (418 (Roche
Mol ecul ar Bi ochem cals). For transfection Fugene' 6

wae@n®iaed i on Reagent (Roche Mol ecul ar Bi ochenPCHEB2006/010061

was used in a ratio of reagent (l) to DNA (g) ranging
from3:1 to 6:1. Immunoglobyin |ight and heavy
chai ns were expressed fromtwo different plasmds
usi ngﬁa nolar ratio of light chain to heavy chain
&§ plasnmid from15 1:2 to 2:1. Inmunogl obulin

\hm:fs 3 ATEA! RIS Rohccilat N 5SUDETIALAN 6 6BBIELTris Base,
al vesl e a ran
b Trakparaspiogide; §85e LTS Gitbind SAESH sBlital 0056 EDTA

L(Bﬁhlylena didrihinCtatra @oid) Genemall ofl 1 % b iveight r(wgsa)r silagor bé Serva

co ant ex siyon _qf,, human bul [
GO CLIIOBEN 5 T F o B Wl ORI B of Pl e, aad
Bvatcreohmideatotzbvcaumem@loﬂﬁ (2001) 197-203. Exanple 4
Expression anal ysis using SDS PAGE, Western blotting

t”["lﬁ%itﬁfe Brath Q&Itﬁﬁtdg‘%ﬁe Wickdted | gﬁﬂﬂéqg{rﬁ&%gl&tﬁﬁe&n)ﬁg’étes was

antib y conj ugat es expre and sgcrete

;fémqfa&f |tﬁrfﬁﬁ'6’§13 68813 %Bﬁyeh@%u'*égalm%o Hhscddfigg yipernatant
3as @i xed it eanlolstibs @19 of $3)S mhpia@nffhadnddm@eblume (vIv)

b PBti e Y e o PRcomeRs FERERRRFL o p min- o

PG ramdeprotaionepdreted ey QD8-S EGlue hulPA GESt Bod-€Eelst bgel aystem
SRSl P
(9% NuPAGE]) Yewexs) Bis rﬁsléregCaISﬁ igels kaHe6.4) andaENgPAGE® MOPS

'I}[,h§mlg)b@mpmsolgsleg_e 0.8 g LDS (Iithium dodecyl
sulfate) 0.006 g EDTA (ethylene diamn tetra acid),

of a 1% by wei ght (w w) solution of Serva 5
ﬁ%‘er@‘gﬁln water, 0.75 ml of a 1% by wei ght (w w)
Shranigferdruffet: 3}9hehbgly¢13d 48 ald Trsahwlrotidonad €.04% bt wkight (w/w)

secrg?d 6%%&\!&& Hl%th%lf@'&‘& broth containing the

I AMMUNO I n-conj ugat es mas
centrifuged to renpve ceIIs and cell debris.

ity EAS-BAGE e gepayatdd léansmﬁé@m&wwugﬂ&@%mw%@clw%were
Jtééhsfeeﬂearrasctf h‘b}etﬁfall)ﬂf)fbDeS SeoRiRIRYf fileh aRehblidd (Eore size:

(vliv 0 of dj t hi otre|LoI DTT
1 Wayce i 65 e st ity I tirg Sefhodh o Boteding
pwatl eARals Bjpahah edl 2y 98DIOPAGE). The NuPAGE(Tr) Pr e- Cast

gel system (Invitrogen) was used according to the
e§ec 19 truction. In particular, 10%

%ﬁ vex Bis-Tris Pre-Cast gels (pH 6.4 and
aTlﬁu { 20 mybibgs- fwdrmh}vgld@uk@énwgcﬂé@ested topH 7.

Blocking solution: 1% (w/v) Western Blocking Reagent (Roche Molecular
Biochemicals) in TBS-buffer

TBST-Buffer: 1x TBS-buffer with 0.05% by volume (v/v) Tween-20

For immunological detection the western blotting membranes were incubated with

urnette,

shaking at room temperature two times for 5 minutes in TBS-buffer and once for

90 minutes in blocking solution.

Detection of the immunoglobulin conjugate polypeptide chains

Heavy chain: For detection of the heavy chain of the peptide-immunoglobulin-
conjugate a purified rabbit anti-human IgG antibody conjugated to a peroxidase
was used (DAKO, Code No. P 0214).
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15 Western blot Transfer buffer: 39 mM glycine, 48 nM
Tris-hydrochl oride, 0.04% by weight (ww SDS, and

WQO0y54¢D| ume met hanol (v/v) After SDS- PAGE tPEI/EP2006/010061

separ at ed i nmunogl obul i n conj ugat e pol ypepti de chai ns
were transferred el ectrophoggtically to a

nitrocellulose filter nenbrane (pore size: 20 0.45 m
accordlng to the "Sem dr Blottlng Met hod" of Burnette
(mhtnehaie, They hght shaip, Oél t§e heshtidedmmungglobuligsoppigpte was
| Jerednedvaed £ E I‘lﬁl&i bklﬁﬁlse-EBMblﬁceﬂ e4bbiedhtiMiman kﬂ)p7a li éht chain

éLgER$%§5%% NaCl, adjusted to p

P%% 01 v) Western Bl ocki ng Reagent
(Roche Mol ecul ar 25 Blochenicals) in TBS-buffer
e dufitaion bk tHBSabbddye tight tind OLEW/GZWHS/ otashel and \Blocked

st?{}I &oF%@&W&OWQ ﬁ?slt 1ﬁl§} 1?1n %Qesha aﬁg chain with a

ranes were | ncu
rm‘@lﬁ\edé mttuhemtamdg@|anéb0dyb¢0n51gﬁqqlupelqur@xl¢®sobum fase of a

ﬁﬁt CRAR \Llﬂ{ a [ﬁglﬂgﬂ%&gﬁdés@ &hﬁfgkieﬂgaﬁﬁ’ﬂt YhtifkmaiPkappa light

tecti nogl ob 0 pol y
aanr?@tlﬁeéw LhagRO0 tl%ﬂé&r{ﬁ&i Qg u‘rfé’h%?gé h%m%akmg
@vet Righpettdrdershingline ghemibtah&- the@njindgaivith A RIS-biffechnd once

SRR TP dae 3&”@%&6 ey TRt 1B GPdn gy membranes
2@@6’ [deddBsl PER/ EFEaﬁﬁﬁélmeﬁd-sohﬁi@n Lgeghtatiop athamiliih@nescence
tgHﬁ éﬁ’%}ﬁp LAs G\f\’esttaﬁ @?(pthh? eSﬁ {20 Qﬁ&gyl M?)]&gfyr uﬁﬁ)‘iﬁemicals)

ect ed a pur pero ase conj ugat
Btsm preatrbﬁmﬁahmewﬁﬁalmcp@md shap ml LameinpBpgroxidagetytion for
l@@@ﬁct:d}p.ls t65 Cid Bdes aF@Ehevdrdividl gléﬂtt\}vé%rbl}e&fctetdrh@teﬁﬂ%b?’% a Lumi-
ig n e an oC ster
IrtrecnEhinah bt e v ER e R BB AR emn Eaer s aedidksy with
clnad-maywiilih a  purified rabbit anti-human | gG anti body
conjugated to a peroxidase or in case of a [light

i r
le}fé Wsﬁﬁ Eth%usrgoF ‘g%t rnggi%% @Jztﬁlt tli;lg Walmhagst S%?tg’ B OgVerswn
d-Dution in 10 m blocklng sol ution at 4C with shaking
over night. After washing the nenbranes three tinmes

WirtihiplBdiSiinyd sBmmaasoleege 10 with TBS buffer for 10

L.N. at roomte , the \West - bl
e P op bR AR ety SaP g A el b T derection can be

gemered frog thhetaidedivlotdydendating thstrrhexhbgimt Rhulishe\Wesitr et 70°C in

I i |
614 DR LS PO AL B, FPSRFRL 3l
Lamghi 209p /(yyé\f)oSDSj Aftr yhisgreatment the blot can be stained with a different

secondary antibody a second time. Prior to the second detection the blot is washed

three times at room temperature with shaking in TBS-buffer for 10 minutes each.
The sample arrangement is listed in tables 6a to 6¢c.

Table 6a: Sample arrangement of SDS PAGE gels / Western blots — gel 1

Slot Sample Expression plasmids Note
Light chain | Heavy chain
1 molecular weight (MW)
marker
2 reference unconjugated

immunoglobulin, 50 ng

3 reference unconjugated
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Table 6b: Sample arrangement of SDS PAGE gels / Western blots — gel 2

Slot Sample Expression plasmids Note
Light chain | Heavy chain

1 MW marker

2 reference unconjugated control
immunoglobulin, 100 ng

3 HEK293 culture medium

4 13 4802 (wt) | 4972 C-term; heavy

5 14 4802 (wt) | 4973 C-term; heavy

6 15 4802 (wt) | 4974 C-term; heavy

7 16 4802 (wt) | 4975 C-term; heavy

8 17 4976 4818 (wt) N-term; light

9 18 4977 4918 (wt) N-term; light

10 |19 4978 4918 (wt) C-term; light

11 20 4979 4918 (wt) C-term; light

12 21 4978 4970 C-term; light

C-term; heavy
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11 8 4802 (wt) 4967 N-term hea ; wthout VH 12 9
4968 4818 (wm) Nterm Ilight; without VL 13 10 4969

WaSWwa/04s46) N-term light; without VL 14 11 48BQI/ERR0)6/010061

4970 C-term heavy 15 12 4802 (w) 4971 C-term heavy

Tabl e 6b: Sanpl e arrangenent 39pf SDS PAGE gels /

Western blots - gel 2 Slot Sanpl e Expression plasmds

Note Li ht chain Heavy chain 1 IE\inarker ref erence
Beels 1 bﬁg

ukable6q; ample axrangemEnt Af M Westesp blnss 388k8k203

cultyure medium4 13 4802 (wt) 4972 Cterny heavyy 5 14
45162 (W) 42hplds-t er m| hé&axpyession phasAdd? (W) 4974 Note
40264526 (ut )Nt or i gRpAnd HEn b ST, SO0y, © 7
N-tef MWhargdnt 10 19 4978 4918 |(w) C-term light 11
20 AD4RrARLGconiigotedC-t@rm |ight| 12 21 497&ARI0
(FECEF,Se r_nuggg(g%lg%%ﬁoenrgmsrhe%gg?/evgb:zoggégﬁ?gsr anterert—of
Sbs PhERgelltgremedigamt ern bl ots -| gel 3 Slof Sanple
Expr essi on plasm ds NqQu©79Li ht| 4h7ai n Heav@-tetmajlighl MWV
Alalel IR+ Aot LBl R Lo,
4979 2871 Cterm IigFt467g-Etern1i%%éavy 5 g?ste%;@ﬁﬁQ?S
C-term light C-term; heavy
6 24 4968 4965 N-term; light; without V|,
C-term; heavy; without Vy
7 25 4969 4966 N-term; light; without Vi,
N-term; heavy; without Vy
8 26 4976 4972 N-term; light
C-term; heavy
9 27 4977 4973 N-term; light
C-term; heavy
10 |28 4977 4974 N-term; light
C-term; heavy
11 29 4976 4966 N-term; light;
N-term; heavy; without Vi
12 130 4977 4967 N-term; light
N-term; heavy; without Vi
13 |31 4969 4975 C-term; light; without Vi,
C-term; heavy
Example 5

Detection of the assembled immunoglobulin conjugates

Purification and concentration of immunoglobulin conjugate polypeptides by
affinity binding to protein A SepharoseTM CL-4B

HEK 293 EBNA cells containing one or more plasmids were cultivated under
conditions suitable for the transient expression of the structural immunoglobulin
polypeptide chain gene(s) located on the plasmid(s) for 6 to 10 days. To 1 ml
clarified culture supernatant in a 1.8 ml Eppendorf cup 0.1 ml of a Protein A-

SepharoseTM CL-4B (Amersham Biosciences) suspension (1:1 (v/v) suspension of
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4972 N-term light CGterm heavy 9 27 4977 4973
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light Cterm heavy 11 29 4976 4966 N-term |ight;

N-term hea : without VH 12 30 4977 4967 N-term
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Pﬂdzﬁ’lm 137 mM Nad and27rr1\/IKCI pH 7.4)) was
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O ur S ﬂ

ween one and Si roomtenperature w
shakl n% Thereafter the Sephar gse beads. were
dagyreesesd Hoowasste | Blugastanied( SBSsPAGHmsIsy pfy affindlyg purified
tien SpRIbUSh 20hj ugass; dmpwadﬁdgerﬁ&ﬁ aSaptiaizas eatpes | et

L e
Cﬁlgllnelﬂaedd Immunodetection of the light chain in cell culture supernatants after
transient expression in HEK293 EBNA cells.

Figure 10a-c: Immunodetection of the heavy chain in cell culture supernatants after
transient expression in HEK293 EBNA cells.

From figure 8a-c, 9a-c and 10a-c it can be deduced that the immunoglobulin light
and heavy chains are transiently expressed and secreted into the culture medium. In
the case that the immunoglobulin chain possesses one or several glycosylation sites
the final peptide-immunoglobulin-conjugate and the single immunoglobulin
conjugate chains respectively have no exactly defined molecular weight but a
molecular weight distribution depending on the extent of glycosylation. This causes
in SDS-PAGE that the species all representing one immunoglobulin conjugate

chain do not migrate homogeneously and thus the bands are broadened.

Because affinity binding of an immunoglobulin to Protein A is based only on an
interaction of the Fc-part of the heavy chain(s) and because that in addition to the
heavy chain a light chain was detected after the SDS-PAGE and staining with
Coomassie dye, it can be concluded that the immunoglobulin conjugates are

correctly assembled and are consisting of light and heavy chains.
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extracted fromthe Sepharose beads with 0.1 m
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qhash dfenOPBRI @frﬂilﬁldgom%ga\r&ngSIbw vahfind m&&v)t Meveb@nziy. IgG
are bro d. Because aff.i Ly an 1
G ontn forvgsnt soupind e sl Biedhasfity framples) were
i diluerdaeetialby (tofofold g upde paganceftratioa dféhi#;ZOo‘rgémh (rs}lileend buffer,

%‘&ﬁﬂ* %‘(?that@tanﬁ Qnégﬂq{eﬁ' 8h oﬁ hbieat lﬁ’lgwﬁﬁ%}{ykéfég eplglfﬁd anti-1GF-

aln was tected ter

sltpaﬁt?ﬂqf@gd antibpded8rPas i @g/aglbm qh%%ehhuf&é wWag Hesd e e gegeration
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S e aR B A, LS e Shcied i
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SRosh e o P UGAT B i oh e UG B A 210530 ipiuges the

fadbagrbefde. was measured at 405 nm and 490 nm against a reagent blank
(incubation buffer + ABTS solution) on a Tecan Spectrafluorplus plate reader
(Tecan Deutschland GmbH). For background correction the absorbance at 490 nm
was subtracted from the absorbance at 405 nm according to formula I. All samples
were assayed at least as duplicates, and the values from double or triple absorbance
measurements were averaged. The IgG content of the samples were calculated from
a standard curve.

Formulal: Ad4= (A405 — A ) (A:/?,f,k - A:I?r(l)zk)

sample sample
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Table 7: Antiviral activity of peptides and peptide-immunoglobulin conjugates

Antiviral activity
Compound % Inhibition at 20 pg/mL
or ICso (ng/mL)
Reference antibody 1 (<IGF-1R>) | no activity
Reference antibody 2 (inert) n.d.
Reference antibody 3 (inert) n.d.

T-651 0.4 pg/mL
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normalization in assay performance, virus stock aliquots were used to infect JC53-
BL (US NIH Aids Reagent Program) cells yielding approximately 1.5 x 10° RLU
(relative light units) per well. Test peptide-immunoglobulin-conjugates, reference
antibodies and reference peptides (T-20, T-651 and T-2635) were serially diluted in

96-well plates. The assay was carried out in quadruplicates. Each plate contained
cell control and virus control wells. The equivalent of 1.5 x 10> RLU of virus stocks
were added to each well, then 2.5 x 10* JC53-BL cells were added to each well, with
a final assay volume of 200 pul per well. After 3 day incubation at 37°C, 90% Relative
Humidity, and 5% CO,, media were aspirated and 50 pl of Steady-Glo® Luciferase
Assay System (Promega) was added to each well. The assay plates were read on a
Luminometer (Luminoskan, Thermo Electron Corporation) after 10 minutes of

incubation at room temperature. Percent inhibition of luciferase activity was
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akhtivitdl YssaMsn peripheral blood mononuclear cells (PBMC)

Human PBMC were isolated from buffy-coats (obtained from the Stanford Blood
Center) by a Ficoll-Paque (Amersham, Piscataway, New Jersey, USA) density
gradient centrifugation according to manufacturer’s protocol. Briefly, blood was
transferred from the buffy coats in 50 ml conical tubes and diluted with sterile
Dulbecco’s phosphate buffered saline (Invitrogen/Gibco) to a final volume of
50 ml. Twenty-five ml of the diluted blood was transferred to two 50 ml conical
tubes, carefully underlayerd with 12.5ml of Ficoll-Paque Plus (Amersham
Biosciences) and centrifuged at room temperature for 20 min. at 450 x g without
braking. The white cell layer was carefully transferred to a new 50 ml conical tube
and washed twice with PBS. To remove remaining red blood cells, cells were
incubated for 5 min. at room temperature with ACK lysis buffer (Biosource) and
washed one more time with PBS. PBMC were counted and incubated at a
concentration of 2-4x10% cellsyml in RPMI1640 containing 10% FCS
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Reference antibody 1 (<IGF-1R>) 6.7

Reference antibody 2 (inert) no activity

Reference antibody 3 (inert) no activity

T-651 0.007

T-2635 0.004

4965/4968 3.6

4974/4802 0.2

inert: antibody has a specific binding activity (Kp smaller than 10® mol/l) for an

antigen that is not present in the assay

Example 10
Determination of the binding affinity of polypeptides

Binding affinities of polypeptides based on the HR1-HR2 interaction of the HIV-1
gp41 protein (HR, Heptad Repeat 1 and 2 region) were measured by Surface
Plasmon Resonance (SPR) using a BlAcore® 3000 instrument (Pharmacia, Uppsala,
Sweden) at 25°C.

The BIAcore® system is well established for the study of molecule interactions. It
allows a continuous real-time monitoring of ligand/analyte bindings and thus the

determination of association rate constants (k,), dissociation rate constants (Kg),
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stored at 12°C. Signals were detected at a detection rate of one signal per second.
Samples were injected at increasing concentrations at a flow rate of 50 uL/min over
the HR1 coupled biosensor element. The surface was regenerated by 1 min washing

with 0.5% (w/v) SDS solution at a flow rate of 50 pL/min.

The equilibrium constants (Kp), defined as k./kq were determined by analyzing the
sensogram curves obtained with several different concentrations, using
BlAevaluation 4.1 software package. Non specific binding was corrected by
subtracting the response value of a HR2 containing polypeptide interaction with the
free Streptavidin surface from the value of the HR2-HR1 interaction. The fitting of
the data followed the 1:1 Langmuir binding model.
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heavy chain, Ctermnal conjugation, with VH
4802/ 4974 > 1x10-12 T-2635 two identical peptides,

Whewip4abdni n, C-term nal conjugation, wth VH PCT/EP2006/010061

4802/ 4965 > 1x10-12 T-651 two identical peptides, deg

heavy chain, N-term nal conjggation, wthout VH

4965/ 4968 >.1x10 12 65(T 651)/ four peptides tmp
I\l'

e
s olaljyYal-
168 P pMPo

iy tion-part n*ﬁ'

[—B— -~ s e

48036945 e <D>(M101i‘>’ep1 i d&-€5nj ugawiodderpaak peptidésya:
4802/ 4965 >|1x10-12 T1651 two i (bedviychdinpEpeinias]
eavy chain] N-term nal conjugati omjugdtionowithoH
2007/ 045463 | PCT/ EP2006/ 010061 44 PateWMy C ai ns
pept i de-i nmunogl obul i p- conj ugat e characterized in
a) said i mminogl obulip consists|of two heavy cha
of two heav chains and two light chains, 5 b) s

i mmunogl obulin is a not functionabl e i nmunogl obul i n,

c) said conjugate has the follow ng formula

i mmunogl obulin - [peptide],, wherein n is an integer
of from2 to 8, 10 d) a peptide bond conjugates the
carboxy-termnal amno acid of the peptide to the

am no-term nal am no acid of the inmmunogl obulin chain
or the carboxy-term nal am no acid of the

i mmunogl obulin chain to the amno-term nal am no acid
of the peptide. 15 2. A conjugate according to claim
1, characterized in that said peptide is a



10

15

20

25

30

bi ol ogi cal ly active peptide. 3. A conjugate according
to claiml, characterized in that said peptide

weasisHe3 of a peptidic |inker and a bi ol ogi cBCT/EP2006/010061

active peptide. 4. A conjugate according to any one of
claims 1 to 3, characterizedyqn that the 20 peptides
have an am no aci d sequence identity of 90% or nore
anong each other. 5. A gonj ugﬁte according to any one
of the claims 1 to 4, chaf%Bt®®™ed in that the
I mmunogl obulin is either an i munogl obulin of the G
cl. as A p¢de-iaimimogidladin-{drjigate Garditerred infhagat e
accordi ng_t.0. any ane, of the.cl ai to 5, .
char dlt ofpsioRinBASpMin KD B Tohbfy Maipp g5 of two heavy
pepti de ichaims andtwé ligltgdnins, peptide. 7. A conjugate
accorngi n 16bufbh it D6 oChREGEhabldithRunoglobulin,
chara te%flfzdggﬁﬁ%nﬁat mslaFgoncl)lt functionapl & obulin
i nrurfogl oigl Gonjugatedins thedfgRovingdenmwat hat bi nds a
human antigen with a KD-value (binding affinity) of
10-5 nol /|l or higher. 30 8. A conjugat,g according to
any one of the clai rrs”’ffmf”tﬁ’gé),b“@%a{%%’ ’éaizzed in that
sai d not functionable i munoglobulin is an
i Mrunogl okhdréin Ni®a 0eged 45468 PO, EP2006/ 010061 - 45
a) I npwhic h V. (R hal I a r
or al ) of® gﬁ_@ﬂ%er bﬁ%@é%?%g{ﬁgﬁ%ér kcgllc}troi(gﬁghﬂ?/%efﬁ&g’roig ?e(;f t}?e
regi ons, Rsptigy tonthghiminopsrninakaminaragidoot Ithgimnynsghdulin
have no Vahired tfe L&BbR terRfindt hrdilRhciBBt1R iKMo hbulin chain
affinity fog human ant’i gens of Cilot?l nol /,dl or hi gher,
or 5 d) 'PhagamHY-ErBindamioadq of thy PERfdehunan
antigens of 10-5 nol/I or higher and a binding

finity for a nonyhuman,antigen of 10-'. mpl /Il .or ... .
Poer SRR RIPS I SR, o Befiesti a3 inaheb iy pspiide is @
accorldplogicelly attize peftjde. characteri zed in that the
met hod conprises 10 a) cultivating a cell containing
ofie ok PFRuEatRASITUAS BUMIA 1) AGrLREZQS in HRI Sl BEbEdLconsists
aci d nol ectl es, enco JSqJng copj ugat e a&or ding to claim
1 urtférrepBailinkenandsprolagically ¥tive RePtidepr essi on of the
conjugate, b) recovering the conjugate fromthe cell
of. t he conjupate actordingno ab§ ohe. of Alapdarn mace uhamaeterized in that the

gﬁgp Ol%s)eh)‘iii(c:l?snli’lav%oa%t z{arlgfr]llg? IOC? segggr%%gget:n%tg ?)? gg‘%i <§;rgm'<:)9e aarHXng each

armns nace
accepathtd. e salt thereof together with a

‘pharmaceutically acceptabl e excipient or carrier. 11

Use Of cBnju@ite Y985 8iRCOUNS @ JFAh&BMirRNE 1ok, EhaRhdi®rizkdtif that
8 for the manu[ %ci,ur,e : . .
the immunoglobulin is either an immunoglobulin of the G class (IgG) or E

class (IgE).

6. A conjugate according to any one of the claims 2 to 5, characterized in that

said biologically active peptide is an antifusogenic peptide.

7. A conjugate according to any one of the claims 1 to 6, characterized in that
said not functionable immunoglobulin is an immunoglobulin that binds a

human antigen with a Kp-value (binding affinity) of 10" mol/l or higher.

8. A conjugate according to any one of the claims 1 to 6, characterized in that

said not functionable immunoglobulin is an immunoglobulin
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of a nedicanment for the treatnment of viral infections.
20 12. Use according to claim1l, characterized in

WO pwr/o#e3 viral infection is a HYV infection. PABEP208€010061

of a conjugate according to any one of clains 1 to 8

for the treatment of a patigHt in need of an

antiviral treatnent. 14. A conjugate according to any

one of clains 1 to 8, characterlzed in that sa”d 25
a

pept ides inaPachoth kene aadiar lighhchamsdaskaeprrt e1al] @f qngeor more

range of W ARU taAd hyp&Saridbddred Bﬂ%§r15 A conj ugat e
{o an

accor, I ai

char 4ot oin it B BEa 0Bl ight e Ra sfdible region, or

i mrurdgl ahatllias aibénding afifinitp ﬁgl}ﬂulmﬂn antigansidfi 107 mdﬂdtdn higher, or
heavy;an 'y a I

nor ey r a%{%\%\or a%lgltndu% Afgﬁ%? rkhugrr]zlgg%ﬁgt eg%%s %!f I()]:5 Cﬁrol{lgher
an i nmunacgdaduhding affiniyifeta hon hurrheavygfah@ifl 16 mplglmr lower.
chai ns have no vari abl e region.

9. A method for the production of a conjugate according to claim 1,
characterized in that the method comprises
a)  cultivating a cell containing one or more plasmids containing one or
more nucleic acid molecules encoding a conjugate according to claim 1
under conditions suitable for the expression of the conjugate,

b)  recovering the conjugate from the cell or the culture medium.

10. A pharmaceutical composition, containing a conjugate according to any one
of claims 1 to 8, or a pharmaceutically acceptable salt thereof together with a

pharmaceutically acceptable excipient or carrier.

11 Use of a conjugate according to any one of claims 1 to 8 for the manufacture

of a medicament for the treatment of viral infections.

12.  Use according to claim 11, characterized in that the viral infection is a HIV

infection.

13. Use of a conjugate according to any one of claims 1 to 8 for the treatment of a

patient in need of an antiviral treatment.

14. A conjugate according to any one of claims 1 to 8, characterized in that said
peptides have an amino acid sequence identity in the range of from 90% to
less than 100%.

15. A conjugate according to any one of claims 1 to 8 and 14, characterized in
that said not functionable immunoglobulin is an immunoglobulin in which
both heavy and/or light chains lack a part or all of one or more framework
or/and hypervariable regions, and/or an immunoglobulin in which both

heavy and/or light chains have no variable region.



