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de Rhone CH 1204 GCenf A binmer or an oligoner of a diner, triner,
guadromer or 0 pentamer of reconbi nant fusion proteins The preseé@‘MN2%4
i nvention concerns binmers or oligonmers of bi- mers, trinmers, quadroners or
pent aners of reconbinant fu- sion proteins, whereby the reconbi nant TUuSion
proteins have at |east one conponent A and one conponent B. In

15 the present invention concerns the use of biners or oli- ggnﬂﬂﬁmymwmﬂmwmn
g .

types to manufacture a drug and/or their wuse for in-vitro dia

Finally, the present invention also concerns fusion proteins that HA&Y&" one
conponent A and one conponent B, whEP&Bgapke conponent B cont ai

timerizing and ol igonerizing segnent, or a functional de- rivat |Nﬂ/@l

segnent of this type ok A JUSt qg't%g%gc}l}ecé e&evéi&%@? gLQuUP consi sl”ﬂlﬂ@mw,ﬂmm

the famly of C g protérns or ect1ons. sSequences that &i¥8te
for asfusion protein of this typé,andeecdpr Basnens vectors and host cells
25 whi ch contain the DNA sequence Hdégb tg% pression vector are also
the subject of the present inventioh’ 8t , wWhi ch occur physiologically
as dinmers, trinmers, quadroners or pentaners, are found in great nunbers in
na- ture. Because of the interactions at the surfaces of these 30 proteins
whi ch dinmerize or multimerize in solution, there nay be spontaneous
aggregation of proteins or even, as 2 30 JUN 2004

A bimer or an oligomer of a dimer, trimer, quadromer or

.0 pentamer of recombinant fusion proteins

The present invention concerns bimers or oligomers of bi-
mers, trimers, quadromers or pentamers of recombinant fu-
sion proteins, whereby the recombinant fusion proteins have
at least one component A and one component B. In addition,
15 the present invention concerns the use of bimers or oli-
gomers of these types to manufacture a drug and/or their
use for in-vitro diagnosis. Finally, the present invention
also concerns fusion proteins that have one component A and
one component B, whereby the component B contains a mul-
20 timerizing and oligomerizing segment, or a functional de-
rivative of a segment of this type of a protein, selected
from the group consisting of the family of Clg proteins or
the collections. DNA sequences that encode for a fusion
protein of this type and expressions vectors and host cells
25 which contain the DNA sequence and/or the expression vector

are also the subject of the present invention.

Proteins, which occur physiologically as dimers, trimers,
quadromers or pentamers, are found in great numbers in na-
ture. Because of the interactions at the surfaces of these
30 proteins which dimerize or multimerize in solution, there

may be spontaneous aggregation of proteins or even, as




wel |, for exanple, aggregation that is kinetically delayed because it is
dependent on the concentration or the mldeu. The causes of this a 8§ JUN 2004
hydr ophobi ¢ i nteracti ons, hydrogen bond fornmations and/or coul onb orcgg.
5 However, together with this, structure notives are found wth certain
proteins thatlleadotro dxdeenglor neagonegatipe- tbati d stkimtuiedlivpdedegmitiar y

structures gnd t hus %o_pro- tei I mers_ .or nultiners.. tiQ
t
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10 of the, ppateiRsddabsf ehst hese diARbphebiBulildvEisetick®) | 8dde@iden
helices" m ght be referred to as supefsecon- dary structures, for exanple,
whi ch ef f ecboaddifmematiiogsorandidn ieaulcmingfaxces ot ei ns t hr ough

i nteractions of charac- teristic a-helices, which occur with each of the

proteins 15 that formthe coiled-coil,form_ _The |l ed-col L _hel]
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structural | yi@hsSuReFtdned | FrWtb'inTsV\Dtl‘th mead he i €es €oirkad imrousd spe-

t hensel ves. These types of coiled- coil notives are found in_particul ar

with extraceiifdicastzngiugiadi FuReRTecRIFEY 5 Herctused aRdphPEScHOAP LAt h

- tei , ' | . ' Al X | .
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protein, thetyuctaldedd icarbasedagn wharactprdstic (@R)o abbde segurergais on

to a homo 25 trinmer on triple helix, which is the result of the_aggrega-
tion A0 thr & c&REl cRERLEARShetN@ds EOFBh 5BeE8npBABRES oPT alPdi Sde),

s based on widaq 16 IRATC L1 PELL LT i fHfiAe AELELESEAC tlPMad NSLBrIR A4-d
sequence of a helitx of this type formng a triple helix is the heptad
pattern (abd@rydgfmjetute, | fot eexsmpiieno wadicts dfifedte podimpyigiagarar d

| l.ar, side.chajns .and th it the.f.or- maLi h
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wi t h anot her
15 that form the coiled-coil form. The coiled-coil helix as an

intermolecular "dimerizing or multimerizing domain" of pro-
teins exhibits structurally a super helix with two or more
helices coiled around themselves. These types of coiled-
coil motives are found in particular with extracellular
20 protein dimers or multimers, and in particular with pro-

teins or protein complexes of the connective tissue.

Beck et al. (J. Mol. Biol. (1996) 256, 909-23) for example
describe a connective tissue protein, the so-called carti-
lage matrix protein (CMP), whose aggregation to a homo-
25 trimer on triple helix, which is the result of the aggrega-
tion of three complementary helices (each as components of
a polypeptide), is based on the coiled-coil pattern. Char-
acteristic for the amino acid sequence of a helix of this

type forming a triple helix is the heptad pattern .(ab—
30 cdefg),. The latter's amino acids in the positions a and d

usually carry nonpolar side chains and thus permit the for-
mation of the superhelical structure described above, here

as a triple helix made of three helices.



extracellular matrix protein (cartilage oligoneric matrix protein) (COW)
there are in fact five helices in the form of a five-coil coiled-caif v
helix that interact with one an 5 other and thus are able to form

pentamers. (Kajava, PRO TEINS: Structure, Function and Geneti cs,

24:218- 226 (Iﬂrg%c)lditNahasrtkm/ibirtera'ahre Stisenceat\éd . tRLY, wikh HhotHL96) .

Along with th ri roteins .COWP_a CVP, whi,ch do ngot belgng to the
pr ot ei ns froeiﬁe\i eC]O#(‘fg SR, Pgﬁgc% depgtidadd uP Lt IRBEEL FerTat X

phenonena tfyﬂtgém)hfcémmthe&eofaréuwr %3@9%@% Hd UL einart%@' £8rm
found with proteins fro the collagen famly. Here the structure of

col l agen fi mfes ﬁJsVQ':fmal?t@@Lied bpillhbellispbbat| dgteralcdt wiciisicis af-
three hglicall,y tw ste yge &% . The rotofl rilla of 15.a hair_is
al so -deVel opetcﬁ/?rr ofhd ¢ ‘ﬁ 5{“i R % e Jgya, PRO-
"coi I'ed- coi Ifsmstfs&hgﬁlct@réhl suﬁaﬁeohetahd haﬁée@csmzmneﬁ%&%@zéh Fygfity

of ligands, Terskikh et al. (P 94, 1663- 1668, 1997) suggested
usi ng f usi orNap]rétﬁl'ekeﬁle@ Q\ﬁ‘—téhla' sﬁGM’-npept Vdé. V\Zﬂh I 7@an66f5und199cﬁ"b and t he
"coiled- coil" domain of the matrix protein COWP. An increased avid- ity

could be ver t e e ogar.er es f; hj her
or der cannotA]bdr?%b"t’g#trl\e ﬁ% “ﬁel&tl Waé§°F(\rA'1\@§éd ?Pg & ec ‘6’5 Fﬁeiciog
sequence horméhmgastonthleelprot%lmesﬁeb‘ml \t@xemddllr@éril ﬂgmieg'l)ef‘sﬁgﬁecn.flc
sectlon h rote| ns Cg,, collagens al (X), a2 (VIl), the hibernating

pr ot ei ¥ A ‘l?i’elllh‘f%?ﬁﬁ?reymgt PBSPBF‘@“ﬁrBPéPH Ehendarmataen of
mul ti rrerl n I g t heg d
Clg famly ?s%ﬂs%:ﬁ{de%%d e?lt(:j?uletr:rﬁ%%gp %?m%gg% COPH,B S’é’t?jlg’&ﬁg%]%f&g
which is o stellkagenl Famady.diHesrss tire nst tuaterse Aﬁnngltlla@qu (ﬁﬁiuﬂés
wWith multinmerjzi aracte | €S, 0 this famly, for exa
the structure ?‘%trﬁ‘e Prote] c{] %]Yq %Rﬁl c r?gogool#?gﬁP FRAT t HeCRSBBEI U 5004
conpl enent Wﬁnheslchmgctemsz:edi o IpRElde Wi the €BeBtofibrilla of

15 a hair is also developed from a triple helix of a-keratin

with the motive "coiled-coil", although in this case left-
handed.

To increase the avidity of ligands, Terskikh et al. (PNAS,
Vol. 94, 1663-1668, 1997) suggested using fusion proteins
20 with a short peptide with ligand function and the "coiled-
coil"™ domain of the matrix protein COMP. An increased avid-
ity could be verified for these pentamers, whereby aggre-

gates of a higher order cannot be obtained in this way.

In addition, because of their sequence homologies in their
25 respective multimerizing sequence sections, the proteins
Clg, collagens al (X), a2 (VII), the hibernating protein,
ACRP30, the internal ear structure protein, cerebellin and
multimerin as protein family are brought together under the
designation Clq family (Kischore and Reid, Immunopharma-
30 col., 42 (1999) 15-21), which is found structurally as
dimers or multimers. Among the proteins with multimerizing
characteristics occurring in this family, for example, the

structure of the protein Clq, which is familiar from the



have a gl obul ar, so-called head domain, and a "collagen- |ike" helical
sequence section. The nononers trinerize 4through this helical sequgﬁgﬁg 00t
~section, which forns a coiled-coil triple helix. Six of these Cq 't ¥§
them selves forman oligoner, whereby the oligonerizing of the protein
trimers i s bespdemenitntsyrsteamonssbehagactelné zeddby wahwethe toi whdcboidach

triple heli The I s that i structural _arrangeneqt t he
brotein or PAYSmA t PREPHIBE 1 F R hORar PRa0) HTERn ORaRx PG IASRR { o
a structurelige enegdchl aselquehRigualectiWhar eltliel t mbiomeTYr €@ riiltair il

globular, Ctermnally arranged head domains are |inked to, a hexaner of
trimers. A §$hFough st ue bcal t hspaeersd GFecthpnbe Hhishsedprms 15

the pretein P30, C r n _f f Hy.et a

b B of AL COW% g8 3R 25 ko Vel Ch adeg it
whi ch is seeeaives Momdi anpelyigser s wRe féby prhbakiliigomapiotigess athe
trimers, whereby, as with the Gq protein, globular Ctermnal do 20 nains

are |inked Pir@tEdinp|teimarsels shasesr oo 0dI9tAGaHeNs MeBuee) £8er dihese
| e hel
triple heli gﬁ%] nlnaédlﬁécg[égf? Qkiglggﬁgﬁﬂ:%m?hégﬁre%%%’% CQB R:Cﬁldé ng

i nteraction t he I cation Iro an rren Bi ol"ogy
1998, 8: 335{&&&tummasﬁrrmmgeﬁent adumhﬂrpﬂatemﬁ ACRR3Pe | muldltdwe iz ddhat
was detern1ne th tthe help of X-r iruct analysis. In addition,
prot eit¥s frd@id m@lrdé? f %t%b‘PI%%’E‘P gx aq: PRI EPomh FREUCTUE S TR

Whi ch are ChanaELrtdedsbya @ reRhiquddden-Lh&fedPMain i & BESHh RO fRagNdd N

addition by a 30 gl obul ar carboxy erni’'nal Tectfn bi ndi ng donain. The co
| ectins al s@l@mmrphﬂ-itzﬂngimally asrehggdnbesdofdamaimss sare Fbu.némeinmce,

t he lung surfact SP-A) and the mannose binding protein
(MBP), both o%’ﬁ%meﬁpa ‘%I%ﬁﬁ{ famly of collectins, trimerize through

the interactions of 5 3 0 JUN 2004
A similar structure as with protein Clg can be also seen in

15 the protein ACRP30, which is also a protein from the Clg
family (Hu et al., J. Biol. Chem., Vol. 271, No. 18, 10697~
10703, 1996). This serum protein, which is secreted by adi-

- pocytes, is in all probability quadromers of trimers,
whereby, as with the Clq protein, globular C-terminal do-

20 mains are linked wvia triple helices similar to collagens.
Probably four of these triple helices finally form an oli-
gomer themselves through corresponding interactions. In the
publication by Shapiro and Scherer (Current Biology 1998,
8:335-338) the structure of a homotrimer of ACRP30 is shown

25 that was determined with the help of X-ray structural

analysis.

In addition, proteins from the class of the collectins are
known from the literature which are characterized by a col-
lagen—like domain, a neck region and in addition by a
30 globular carboxyterminal lectin-binding domain. The col-~
lectins also occur physiologically as oligomers of trimers.
For example, the lung surfactant protein A (SP-A) and the
mannose binding protein (MBP), both of which are from the

family of collectins, trimerize through the interactions of



their "collagen-1ike" domains and are finally found as hexanmers of triners
(Epstein et al., Current Opinion in Im nmnol ogy, Vol. 8, No. 1, 1?%6WN2%4
29-35). Accordingly, the protelns known under the designation of
collectins form 5 oligoners hexaners) of nultiners (e.g. triners).
The Iiterat@h@iéls“C@ﬁgﬂéeﬂhdﬂﬁﬁuneﬂ@@@lﬁﬁot@m@s arat figallya pfyendl og$cal

effect as Sgg?ﬁhe@%|%&PQ%&A%H%‘K}Q%E& ! afe ound ng ggl |3I0%P%J}I{Pder

certain con I ons ex- anpl gi cal |
i .e. apopt okundQowsl,| yVorlfexti Mo, wher aa96af t23-B5E, clpe:mnmmjlyhe e
tracellular protein segnment (so-called FaslL) this non- nmenbrane-bound sFasL

fraction caﬁrﬁéeﬂéﬁgeknﬁwpngu%%%ﬁt'Qﬂ? gESbEBFFéOQth%n Sh-kesyRs ceform
Th | 8, 1998,
15elgg Ilgié’)ﬂgta s that the )g%m%)g)l f:(gtf ﬁﬁ]t ct-or g% éL E?rzlmﬁe@% vvhi ch, as

expl ai ned previously, are obtained after cleaving from menbrane-bound
prot ei n segméyat lxnarauuﬁeumlsbesheasttmamemumaﬁbu&xpmmtebnshehat have

hysi ol ogi cal functlon t he use ,of sslin anti bodi es. For
PhTs, pur 020 2ndt i FUR TR br SLEPHCAas GOy EE THAS COnd] SRS Yot 5~
trimerizing domeid WicoTas§ica® shghh]l uleRir RAYRNGE @&%f%:YBKhég YK g

(with the flag amno acid sequenCe (single- letter code)
expressed, amplehi snampeangs bggnanapﬁou@|bxnﬁqglcaikmm stEUCB@nﬂﬂqtl-

trimerized not bir ough P ecific secondary ructure | actlons
Wit ho®Y Saty ook eRach SR MREEEh L' SrEBROIEREY AL o RSN
crossl i nked tHriceughlan | Radwesi i rﬁgtneéiuuagqls@sbatltl%d‘ | a;s1i)ag tthtB S rtd/rtle of
sFasL nol ecul es crosslinked through anti body 30 binding displays a

si gni fi cant me(mr@et@e-ttﬁurt%es%%u Fachpept 6aNc NEctiangsr Rripdi apout an
ggﬂngirngll %&Fﬂ%es ovvever %nga?ﬁgegﬁgé vsa)rlt\?iagget hgt Bg'g‘l%c%tr‘t:g'%vﬁp%/hbyt he
r econbi nant SahmeigEnbr ehe-ddound Jrashxpr oMeidns Woh.t 87 No. 8, 1998,
15 1205-1213) states that the biological effect of sFasL
trimers which, as explained previously, are obtained aft:er
cleaving from membrane-bound protein segment, can in fact
be reactivated with regard to their physiological function
through the use of crosslinking antibodies. For this pur-
20 pose a fusion protein was constructed that consists of the
trimerizing domain of FasL, a short linker sequence and a
flag marking (with the flag amino acid sequence (single-
letter code) DYKDDDDK), expressed, and thié type of fusion
protein which is non-structurally trimerized (i.e. not
25 through specific secondary structure interactions with the
result of the formation of a supersecondary structure) was
crosslinked through antibodies directed against the flag

tag.

This type of sFasL molecules crosslinked through antibody
30 binding displays a significant increase of the specific
apoptotic activity as against non-crosslinked sFasL
trimers. This procedure, which is suggested by Schneider et
al., does however have the disadvantage that, along with

the recombinant, non membrane-bound FasL proteins with the



30 JUN 2004 trinerizing domain, specific antibodies also have to be used,
I n other words, an increase in biologicalgactivity can only be agmignﬁﬂm
t hrough the provision of an additional nolecule fraction. In addition,”
"with the theory suggested 5 by Schneider et al. it is not possible to
ensure an exadimerizpireyetdomaidgt esperaliie degridmdifewnl iagerer haiveg bd the

mul timers. The, antibodi.es can_nanely have the effect, that.th FasL .

trinmers assdtiste +B (ﬂdcrl?eerrs ‘8?r§§én a%ha{'n%rﬁﬂ% $hec?1? %%S?Je‘olai%&?@rq%ed
conpl exes t WQUAh LY bewigecHPeoEasthaBliyROtNe 2886003168 BECHNS adHGAUSE BN
exactly de- fined product with maxi numefficacy is required, for exam ple

for medi cal mepPRgwkR i Aactipa.r dsuladdstiome whEhwdhe pelposrd smg der

et al. for r l\mat d / I e easkn actiyj SN

practi csfal . f’?%échen T a?r g%‘?e%i" o?tt‘fié %?Jés %%gli‘%i\;eenfglgo%h%értehzdrne%to’?aec?loy
provi‘de conmpuayist Wi CHe8¥oindinkbe ediderdeantcryes] iforkdel z B @t 6 folthiehemer+ ,

i n particular which display increased biol ogical activit%gor bring about a

reactivati orFigieihe Theoppgibarigst can pamed yTha s dotnt e6bPEst thats divd
by the subj ectsmai f6ro0f CLabiate QAT NIITRES Qfe 0! QOMRLS QA dier
trinmer, quadro- ner, or pentanmer of reconbinant fusion proteéins, 1nthat

t he reconbi nanim f uséHn poltigomeriaee at deasiexye cotipodegh Atand dHudeast
one conponent_ B, )/mer,ebgqlconponent A covers 25 a protein or a protein

segnentC wi t AR CHPCIUnAGHBRIFHES paFERERE aPafa4PR BPnd?RgCFictdn,
and component; ¢ Wesductd RILhCHAxIm RIfHiRIALyS TUBALGUILER, DIFER! | i Of

oligoner- izes the diner, triner, quadroner, or pentangr of a recom bl nant
fusi on prot @l¥e wEeh bieslimplcabpplhcatdonsgit fikngt tdeuB0 é6f dthabf ther twayy

mol ecul es, or_aqqregates sion,protein to diners.aqr | tiners,and at the
sane tine | ipn‘?(osg?q%eecge ydi%cg}%eloqéaﬂuﬁgi r%‘r's ?%ﬁefﬁ@vctﬁgagulﬂ%?ng(o& i Ybner
w thout thaemfdeoigodrisntastyvieypcilkefot /practical.

15 A central object of the present invention is therefore to
provide compounds -which avoid the disadvantages of the
state of the art, in particular which'display increased
biological activity or bring about a reactivation of the

biological activity.

20 The present object is solved by the subject-matter of Claim
1, namely bimers or oligomers of a dimer, trimer, quadro-
mer, or pentamer of recombinant fusion proteins, in that
the recombinant fusion proteins have at least one component
A and at least one component B, whereby component A covers

25 a protein or a protein segment with biological function, in
particular with a binding function, and component B covers
a protein or a protein segment which bimerizes or oligomer-
izes the dimer, trimer, quadromer, or pentamer of a recom-
binant fusion protein with biological function without the

30 effect of tertiary molecules, or aggregates fusion proteins
to dimers or multimers and at the same time 1links these
dimers or multimers together to a bimer or oligomer without

the effect of tertiary molecules.



30 JUN 2M In the representation of the present invention the terns diner,

trimer, quadroner, or pentaner are summariized under the designatqqu 2004
multimer and this will be understood as protein conplexes from two, w%reé,
~four or five associated 5 pol ypeptides (proteins). In contrast, the
aggregat es ofnt hBe FeRrafHatirrerf tHhe Psesent dgyrasatomnshef tewmsr

more di el irdd W%fimgyﬁﬁg;gga&%mewpr gcfpeitswanép sggi @%%rﬁ%@mfgr

referred to as bimefs or 0l I*gomers. ns or protéin segments

bi ol ogi cal fthect desdghaatponentulAinerlCaidiethisi oni pl obei Nhndeesubdar sagod
in particular to be pro-_teins which have a |ligand function, particularly
for anti bodR%AtHID rXBPEBXES(Erom &P oddtfesn FAUEr a8t fdiVeadBowilrdg

partners Wt . dif| I N aci .
am nq a‘?:i d Qjeqﬁein%e%i%)\néfh@%égl%ﬁ?) or &?Sbﬁgﬁ?gg\g‘él gRte %Eg’pﬁ%g e# % gozftit\e/%g
agent’s (possidrty nfghkenrerdanj ctbhéniisal that aggkegattionsdicss tvo segments of

anti bod- ies ,wth parat.opes or evep hornones, for exanple, , peptide
hor nones. Irfild%ﬁxfsf'culta’:rl,npec’ﬁ"e' pl%‘?é#‘to‘?‘?ﬁ/%'nt Odn BRESAPS §eslgarﬁ'—1h% Rpeve

sequences ofssignak rpr kTG RP €OMRENAined s rbﬁooibgo&g?%@np%%@dg whj.ch
are biologically already active as nononmers and whose effect is Increased

accordi ngl y peottain pegmentsi widhc dripd eogiazchr famgtions hé cpmpseent A in

i nventjon, or i ch_onl eco active through.the l,timerizing or oli-
gorer1 g 1o St e eERlaRe iR E e dbnp LA (b PrPEO-
through the ©digoreRichngakvei 4 al RfhreXChusev by, | Parageqndange fdxd hide-
present invention (in so far as conpo- nent A of the fusion protein is
already fourkP@kes PFi meRgePte¥sh (Ehyasi of ¥ @AAUr nbhbAdfetsttilni gsal a
proteins, e.g | T t gkipe cl.ea [ t re far [ ch
30 contain t en%%$ «:rbarr%%)%gngégﬂ ?ﬁepg‘rit %ﬁggﬁar o?%g:%é%ts?é_ “g)(ra ﬁ]%’f?da%% ein
segnents. Budcii seqaendesgqesncesamiria rcidhnséquehces adtanidoyarisercanoal so

rocoptbie, AT TERLEN ors U { REEIRELT e BRI aPPISIBLg. B BngPD to

t he ganic-chemical nature), antibodies or segments of antibod-
ies with paratopes or even hormones, for example, peptide
hormones. In particular, the present invention encompasses

amino acid sequences of signal proteins as component A in

20 the fusion protein which are biologically already active as
monomers and whose effect is increased accordingly as com-
ponents in a complex according to the present invention, or
which only become active through the multimerizing or oli-
gomerizing initiated in accordance with the present inven-

25 tion or through the oligomerizing initiated exclusively in
accordance with the present invention (in so far as compo-

nent A of the fusion protein is already found as a trimer).

With physiologically membrane-bound signal proteins, e.q.

with TNF cytokines, cleavage products are preferred which

30 contain the extra-membranous, in particular the extra-
cellular, protein segments. But amino acid sequences which

can function as antigens can also be used as component A in

a recombinant fusion protein. Finally, receptors, e.g. re-
ceptors from the TNF receptor family, e.g. belonging to the

35 family of type I membrane proteins (e.g. FasR), or segments



35 famly of type |I menbrane proteins (e.g. FasR), or segnents 8 30 JUN
2004 or derivatives of such receptors, cas also be used as com pgﬁrﬂm %UL
whi ch al so have a binding function (i.e. interact as a binding p P

w th another nolecule) and therefore fall under the term"ligand" w thin
t he meani ng OF diel el vesepf BHEBnTESEPtRTSse qarpesl 99 b,apables @fs biamh ng
fragments | i . [hec r e_ syl e in tticylar far ,use as
drugs, if ot é)r{:gélﬁrgpl@’gneqﬂ%]éérrs “ﬁ%‘ﬁ)oﬁ?‘% al#%}éﬁgngs FS%% Emi Klt‘ﬁe' 6‘&“1%?ﬁci'n
non- physi ol a@ cal byndigh ¢entardr akl ohs anbtharpmeflasdiekk jenbadi MeRirdfere
conponents A can haye the 10 multiners found in the oligoners in

accor dance fiald tR¥lak dhaiteentigand! withinnehe meanings ofgkd® @ees,

or perd amers, 4 [.oad ..co t olkg f srogedirers « Qr
ool | Mo tor T T anere e Aof P rEeBa e o8 BUHHTENS frdamene

het ef onul ti ref Yiologidas wageppooteare kuiwable«lifd epenticolpengots vse
possibly also wth a different biological function, can be |inked together
in dieters &% $HISmets dheol FRPEPRENR2EY cBAAARGE CRilt W kFANGr é§erfoyund
vention. Thej ngdj vi?y,_ajl t | ty S P ; | n the
bi mers or olqlﬂggt?rieer canel{aﬁes%{ %géﬁﬁgg%%fﬁfé%%*f?ﬁénfggﬁeg&gﬁ'ﬁqﬁéf or
oligoner in accordance with the present invention may al so be conposed of
different hein ar gdiefensread bdmbeddmengonthrss. chiopenentsi tA i saal slmapessti}’gé e
that t fusi .proteins i fhe respective dieter or nultinmer as a sybunit
of thelti eIt ERT] BERBR A7 N T ELFOTBEE . idh FHECOLAB ot HEd n-
di vi dual sulpsident nihkenkionl, of . &l JURe A, 2PPeHeS, @ quEldBEMOF s MUld  Mer
are different (heterobiper or heterooli- gonmer of honodiners, honotriners,
honoquadr omfeAtHNSS, nefRMEbERt SFOMPANERLtS Bay(okigonsesmpE, hepoddmsins
homp 30 Ur1 B snddlBhu Pt EndtL] Coinla £ 0e LSOALANBBERNROBEN o £y §8RE rBE o
associated in a hexaner of trinmers 1 n accordance w the' presen

i nvention. Iheternsiimers t ppi chekgrpmeditimeys). In this way, proteins

15 with different components A, possibly also with a different
biological function, can be linked together in dimers or
multimers of oligomers in accordance with the present in-
vention. The individual heterodimers or heteromultimers ag-
gregated in the bimers or oligomers can also be the same or

20 different, i.e. a bimer or oligomer in accordance with the
present invention may also be composed of different het-

erodimers or heterooligomers.

However, it is also possible that the fusion proteins in
the respective dimer or multimer as a subunit of the bimer
25 or oligomer are identical, but, on the other hand, the in-
dividual subunits in the bimer or oligomer arranged as a
dimer or multimer are different (heterobimer or heterocoli-
gomer of homodimers, homotrimers, homoquadromers or ho-
mopentamers). In this way, for example, up to six homo-
30 trimers that are different with regard to component A can
be associated in a hexamer of trimers in accordance with
the present invention. In this way, typically precisely
modulated biological activities can be brought about by the

selection, the arrangement, the specific combination and/or



" nodul at ed bi ol ogical activities can be brought about by the selection, the
arrangenent, the specific conbination andgor 9 3 0 JUN 2004 throughgggg 2004
nunber of conponents A in the bimer or oli- goner. It is known that cerwaln
bi ol ogi cal effects bring about the desired biological effect, e.g. a cel
activa- tiothrodgy ttreughmbRs | of ecospomensis aA Haasthe wbimeganes ®1@E

t he bi ol ogi cal sen not i e.extended neanjng,in., accordance wth the
bresent | nvaREFEn Ttnie. QLT FBRke S 4T P IR PR Bt p P G Lng
certain intgpbaukities dekhred WisIogdciheegleet!, as.d:cal |cor1 Baetlilva-
activators. In ac- cordance with the present invention, effectors of this
type 10 whi &hoare cdAlYy tdrgaugh veheninsapagiiron cdfamthbel e@stangwd ildgaads

conplex in or ce: WA LR, p t pnyentio very J1f_ 1 | sQ
concei éabl qu‘ﬁattqg%rr%]éé\?%?%%gﬁwﬁrﬁ%%% p#‘gié \r;'ltndegh?gg ,tes‘or dexl{é%r%]{ﬁgn% £ ,
regard to thecbespace wadttpnth@opesbeAr doreaitiot)f.fereld 0bi desBrablE In
anot her preferred enbodi nent the conponent A in a recom binant fusion
protein is &-Peptidd FSEmGRELIDRARR oF acertdin dnEgrdRIKENegnWikhemasuki n
or a segnen t ahl Spire a e L.ndl ng. ver,
func- tionabaggrﬁ%g??v%sgggggﬁegh é@g?nentﬁ%ngdeggétfﬁ%%P%n %?'nggggfeins
can al so becovsddnze edthordrd presenteimesonbomanéfLéosoon pfothis Wypeh is
a conEonent thP ol i goner %P ac- ,cordance wi,th the present invention.,

Pr ot eifls inwgé i Afi%ar® St RRF R ¥Pn 1Pn SOBPNGSICR Famcbet RERANGECE 4 t he
same time hgv SEAuUSnC di SAe8Sat @ithe o ndj hve -
sequences, gr :c descri bgrc} aé{séﬁnct i o%a?ltt?erthgeat P\&;gggg}g& gji'rg‘?%rgﬁ:%r?{[ sz?g!t Ive
protei ns prewveirn s&g-isnadisy grorpepivalebe that seopposibiodevivaililobs mpap-be

one or nore.insertions,.del etions or .substitutiaqns, whereby a.se- quence
honol ogy of Vétd epe§§a%o%?§ %}r{e %?‘rae‘c'flgg‘d rgg?é:ﬁfugcnocetré% ﬁ%ﬁéF8§§7v8f Ei

| east 85% bebweert Ahe cdertadal iddef frmoshtanslligdive @l i ve sequence is
particularly preferred. Those am no

15 In another preferred embodiment the component A in a recom-
binant fusion protein is a peptide hormone, a growth fac-
tor, a cytokine, an interleukin or a segment of these,
preferably a segment capable of binding. However, func-
tional derivatives of the above-mentioned peptides aﬂd/or

20 proteins can also be used as component A in the recombinant
fusion protein which is a component of an oligomer in ac-

cordance with the present invention.

Proteins in particular which maintain the biological func-
tion, but at the same time have sequence differences to the
25 corresponding native sequences, are described as functional
derivatives of biologically active proteins protein seg-
ments or peptides. The sequential deviations may be one.or
more insertions, deletions or substitutions, whereby a se-
quence homology of at least 70% is preferred and a sequence
30 homology of at least 85% between the derivative used and
the native sequence is particularly preferred. Those amino
acid sequences in particular come under the term "func-
tional derivatives”™ which display conservative substitu-

tions as against the physiological sequences. Conservative



acid sequences in particular conme under the term"func- tional derivatives”
whi ch di splay conservative substitu- tiong as against the physi ol ogijcajy 1004
sequences. Conservative 10 3 0 JUN 2004 substitutions are taken to be those
substitutions in which am no acids which cone fromthe sane class are
substi t ut ed subert idne iTet here Tabkes d&oe ben Poorge callast mihbonesi dsr wihich

al i phatic side chains, pasitively or. negatively ch ed 5_side,chai.ns
aromatic gr QIR RIS SF cx&hﬁ?ﬁ?, f(fro“g%rﬁeo Sas a%a{%%%sarsi &P T edn
be part of Iy aged BRBEBerf OThe®eanPte, 18l $Rr&AduNS oV drii o h¥eredsy with
function. This nmeans that, for exanple, an amno acid with a polar side
chain is redlighadily sddehechaihBe appaibivelii tor ansdadrive ke rhatged,

o | . j Cor] v j “de chai
5 subct it By i, 286 s LA O TR Pe® 21 SRR Bl iR
chaifi (e.g. sggldsehdddIreoaeénehaliyst =0 e Seré NehydPbgbAUBOMRIS, for

(isoleucine) by isoleucine (leucine). 15 In accordance wth the present

i nventi on a 9%3gEe i ssidderchaisodwibhbea ahydrexecduastiien. t GRéspareansy
bi ndi ng reac.;_tj o ]%9 C f be.a,.pLrotehq..t ' i y
descri bed agﬂlfter’ecqibpﬁ gé“r)l jPéej'ce%tqor o#‘gt %IEgdt gﬁghcénbg;]'gg g%tgela%&?lgxg%i
w thin the repliaggdf byheapoehent amynotiomid 2@lisbo | wibhnds gpslgnalside
nol ecul e. Under, the present invention, oleiﬁ_gi(()ners of trinmers of, recom

bi nant1® usi 6hPIMot ePhs &OF pFEABPIRd, Fh PRSP cAFAF FARAS-C Btz datorr s
of trinmers (3 dechHbit Xsite géhgf:’fg??r?uBEtiEﬁngB;ﬁ%(Qnétﬁlar Zthino acid

Particularly preferred is a biner ol i goner i mer, trinmer,
quadr omer, ovhipEnt &iso othascenbihysintophahion mide t ehad nhdre .cpnporeriine i n

the reconbingnt_fusion protein is. a cytokine fromifhe TNF cytokine famly,
a segnment of -esom[rye;}epiy $hﬁ98§}ﬂ-8ﬁ ne® Hrt e’f'un%’fi%‘?l‘é?l’agr%' oh\Fé"%lfnea) TNF
30 cytokine wy i¥oleudirnespoaetnge TNF cyt oki ne segment. Here the TNF
cytoki nes that are used can lead to, for exanple,

15 In accordance with the present invention a ligand'is under-
stood to be all ﬁolecules that take part in binding reac-
tions. A ligand can therefore be a protein that is normally
described as a receptor. A receptor of this type can also
be a “ligand” within the meaning of the present invention

20 if it binds a signal molecule.

Under the present invention, oligomers of trimers of recom-
binant fusion proteins are preferred, in particular trimers
or quadromers of trimers (3 x 3 or 4 x 3) or hexamers of

trimers (6 x 3).

25 Particularly preferred is a bimer or oligomer of a dimer,
trimer, quadromer, or pentamer of recombinant fusion pro-
teins when component A in the recombinant fusion protein is
a cytokine from the TNF cytokine family, a segment of this
type of TNF cytokine or a functional derivative of a TNF

30 cytokine or of a corresponding TNF cytokine segment. Here
the TNF cytokines that are used can lead to, for example,
apoptotic, proliferating or activating effects in the tar-

get cells by binding to the corresponding receptors. In a



apoptotic, proliferating or activating effects in the tar- get cells by

bi nding to the corresponding receptors. hl a 11 3 0 JUN 2004 non- exhadsiNnvels
list, the proteins CD40L, FasL, TRAIL, TNF, CD30L, OX40L, RANKL, ' TWEAK,

Lta, Ltab2, LIGHT, CD27L, 41- BB, G TRL, APRIL, EDA, VEG and BAFF can in
particul ar bhen-eahsiucdriot: fbistuseths PXetejnskiOlOL, BEXFasiel TBAIL, SeRNENt'S

Geri vat 1 vos 0Ty, abitie, "RERKES R, LB CYhSRETT ety fhRr trud B
proteins. Thgse qigaydeprELPdedns arEGPashd CBARE! Yapr Qf.f&rﬁsgt%ﬁ'latﬁ%% 0

respective biological functionality, in particular their capacity for
bi ndi ng to chasidegest ifior rmemarTNFscybokines. Fyhraceddnlagesiegments in

t he abave sense _@f the above-nentioned TNE__cvt.okines segnent.s of TNF
Cytoki des o2h alls bénrAT M LSt nanr AR TRe e R Faehinay, ot
particul arl ptpee- figidteibreabode FERhL 1 geEPARRND YA fAir ddie fEEoaBeNaRt dated on

15 protein is chosen fromthe group consisting of hFasL (AA 139-261),
hTRAI L (AA 9onggf) AhEmMOE TRIPE 1 Fugdenm RFOt ¢imEa gwasre?- ZIBmavage
addition, reg ( - ular), .. n:parcticul ar.
eceptors ob eEbEERn T EE FRE AN s PRerEEFsE Bt A TR R R o
t he physi ol bdicdalgicadepfitist bdnalbeyabdwe p@mdiiculent eyt okpaeiter for
segnents or derjva- tives of the receptors are used in a preferred
enbodilifent PA8ddGFpHRehhe TSR ERORBFARRPTf usF oRehRANEAN. FumGtHenalent

that segmentss glyataea o3 #he USRLASSLARROBEN'A A PESRelibibnbd Tvr

particul ar be segnents t he physi ol ogic protel n sequence of these
t ypes of recawpadQeﬁﬂqﬂ1s&gmantsraﬂgawﬂﬂqmﬁqﬁﬂuysxndQI&&$oabaeﬂmadunsly.

The extracel lu- |lar segnments.of these type, of receptors_cope in_particul ar
nto consi dSPIPCOT Hiorls, Ofor it Eon | KEGEROR tarCo T BAE SHCPRET WeRAR -
i nvention ter¥edd agbdaiments) Hmpori&SEPROof tRePAddstbiiaft FULLEHPL OF

whi ch binds a cytokine fromthe famly of the TNF cytoki nes (g.g.

FasR,
CD30, 1m0, PEefRin is chosen from the group consisting of hFasL (AA

139-261), hTRAIL (AA 95-281), hCD40L (AA 116-261) and m or
hTNFa (AA 77-235).

In addition, receptors (membrane-bound or extracellular),
in particular receptors of proteins of the family of the
20 TNF cytokines, in particular the physiological receptors of
the above-mentioned TNF cytokines or segments or deriva-
tives of the receptors are used in a preferred embodiment
as component A in the recombinant fusion protein. In the
event that segments of receptors are used as component A
25 these will in particular be segments of the physiological
protein sequence of these types of receptors which.are ar~
ranged physiologically extra-membfanously. The extracellu-
lar segments of these type of receptors come in particular
into consideration here. For example, in accordance with
30 the present invention the binding domain(s) of a receptor,
in particular of a receptor which binds a cytokine from the
family of the TNF cytokines (e.g. FasR, CD30, CD40, GITR,
TNF-R1 and/or TNF-R2), can be provided on a dimerizing im-

munoglobulin (dimerizing Fc fragment) and these dimers can



TNF-R1 and/or TNF-R2), can be provided on a dinerizing im nunogl obulin
(dinmerizing Fc fragnent) and these dinmersgaoan 12 3 0 JUN 2004 t hensgl\jgR 280
bi meri zed or oligonerized to binmer or oli- gomer conplexes in accordance
with the present invention through a conponent B, for exanple a

col | agen- | i khepsgives bet fpimesr iczgdhbpli tol igonrsinterdd i hg drimsdf gomerakiAg

or " t 1 mor SO0y CERRhERRS L S eI ERGoEo g < B BPRE0S my d foR

consi der ed, thiroagherd ag@tipOheflt "BI,S f¥r rBstamplidred Sc6lggehhlokeh segment
correspondi ng sequence sections of a nononer fromthe COWP conpl ex used as
conponent BW1i&h &)&ﬁh ¢pPabRdisyerobf bdmaeizing an 1o generiginghrdimeprs
hexanerd zi n r r t.he C . Un t he present
i nvent islon t%er 0 r%‘vq\%ensrggpggé?g?ﬁlgg gsu(%)roésré’g?v%n:%ﬁ%ﬁp%ng%t%rﬁpﬂﬁﬁpc%fi S
sel ect ed fordimerec@bimaAtimdtisi 0a. gt otRkbughtht 6brasetdzhagoregnarti®onent
of an oli 15 goner in accordance with the present invention, is alread
found as sud¥ERINQoIRRY Pr ascrSdARECdr OFula iRRNtamIRe @BniiBsrenem MMlsuch
a case wll i n i f i | Zi ' WA : nt A
and w11 oot VT et S by Eefiondind SERITBRCE k100 RIS

r econbi nant mMfanc@@ rsiforomr thei GOMPThicenpdietuatsesh dss danpohefitr Béxamleyen |,
as conponent A, at Iﬁgit one TNF Iigipd or a segnegé or de- rivatiyve, of
the saitk, whii AFXRSH (U dRSLT oF | PULFHREFP 248 97 ntREPHERoRe¥le L Hing

ol i goner i zed RpncrHP FIHH ondhe s f Uf §5anp§o&ghﬁlekpwever, in the event

t hat conmponent™ A as 25 such in solution does not show any di neri zing or

mul tinmer- izing nediated by surface interaction, in accordance with the
present i nvéiidesh denpuirsantB imgenthenr ehaofobhpyingi pessibidd idries are
mul tinmerizi QP I Dhmer- 1zl .0 rizi 0 he
di neri zed o;bq'rrﬁr%'i ner | ggg#q?éhgg{:c%nb%’?’r%?rﬁn%suséi%lné%%# eler)]Jé. gﬁiesczqmgbq'mgné
typi cal | y nebesisar yprdtozinexahpkeh, fsortd hbecame tahatomperepitorsforansegheat s

thereq% 'fOH@AJFBfﬁ’ é€§¥ aﬁbénwg@%'fﬁgng¥égggtfigﬁégk égfehg'already

found as such in solution as a dimer or multimer. The com-
ponent B in such a case will only intensify the dimerizing
or multimerizing of component A and will essentially lead
to the bimerizing or oligomerizing of the recombinant fu-
20 sion proteins. This situation is found, for example, if, as
component A, at least one TNF ligand or a segment or de-
rivative of the same, which is already typically trimerized
in solution, is to be oligomerized as component(s) of a fu-
sion protein. However, in the event that component A as
25 such in solution does not show any dimerizing or multimer-
izing mediated by surface interaction, in accordance with
the present invention component B must ensure not only
dimerizing or multimerizing of component A but also bimer-
izing or oligomerizing of the dimerized or multimerized re-
30 combinant fusion proteins. This is typically necessary, for
example, for the case that receptors or segments thereof

form the component A in the recombinant fusion protein.

In the framework of the present invention bimers or oli-

gomers of dimers, trimers, quadromers, or pentamers of re-



In the framework of the present invention bimers or oli- gomers of diners,
trimers, quadroners, or pentaners of re 13330.JUN 2004 conbi nant Tuiﬁqﬁﬂiémh
proteins are disclosed in which component A is preferably an anti gt

segnent of an antigen. It is desirable here to use antigens fromviral,

bacterial orCoppdRIRBoLYGLOA HﬁRQRkﬁmsarqh@éecg?yebeianwﬁ%qﬁcmbm%oﬁégentS
of a pathogexq, ;{0 he.,., pLotein. ts and/or spe= cific carbohydrate
strucfures,q%u%gt g%ﬁ%ﬁ%é%ﬁﬂ%ﬁl%bgéggghﬁgbgzﬂﬁqTﬁR§ 3f Fﬁqu£ﬁﬁﬁﬁ1vEt
pat hogens orisedewirsbdé hewd ane psot ehbsgehs parbaJenTaM)i Budd &0 £ sgkay
antigenic properties. For exanBIe, the follow ng non-exhaustive exam 10

pi es nmi ght c®h %?%%%f?gbﬁa$58&F REERSyg THESE RAYnBer afivhityRkeal $m?Emen
PreS2, #iBs i ge g t yRL.- t ti . In a_

ot o 6 rod o nent s Rorne T Srele; tBrorklh SIRREY sPEs, TRE-
al so be an avifibc acatbebydeate W@timictwred g aﬂh@yfgreacttyp]g;aap_sl}al SQFLi er

for a receptor _agonist or receptor antagonist. For exanple, a snal
organic-cheﬁgﬁﬁT AR5REETSe %ﬁti aEe%P%ﬁ%¥ﬁ%cﬁﬁ§§96&ﬂ?agéﬁtS@ﬁme@éf;rOf

typi cal | CORPF C oty | : Ci nce. .
eigrrpl e %/hr ough iﬁee?ﬁgFegghd C{fg ‘%#rtz% %/r%g @ﬁla;}grgggg gn s%ﬁ'%ﬁ;renacfﬁ}%%nb?md
or through apremexti¢sndFoThesanhlehe theefoddnwingy eohi-@xHArge W | goaRs

f le 18 .fusi teins (e.g. 3_x 6 fusion proteins)
ro s vl FaoRLOEE o e P e PRt phBr g Na e RFATIAL

ant agoni sts.ddse hbsesay, Pires2s possidleigdd, apli RYe GoEPN o025 HdlErARh £-
i nprovenent of the efficacy or of the avidity of these types of

or-gani c- cherfhl LY eE 2Rt BGeRRei r respec- tive receptors, placed on a
bimeric or oligoneric protein carrier, for exanple for use as a drug in

human or velsi|a RerdBdid! BinodinCATP UG Hodkdl ANG d eEaEdNAnil 15l o
proteins, which is found dinerized or multinerized i the b

ol i goner, fusion protein may also be an amino acid sequence which is

15 suitable for acting as a carrier for a receptor agonist or

receptor antagonist. For example, a small organic-chemical

molecule active as a pharmacological agent can be typically

coupled covalently to this type of amino acid sequence, for

example through an ether bond to threonine or serine, an

20 amid-like bond or through an ester bond. Through the pre-

sent invention large oligomer complexes of for example 18

fusion proteins (e.g. 3 x 6 fusion proteins) are made

available each with connected receptor agonists or receptor

antagonists. In this way, it is possible, to achieve a con-

25 siderable improvement of the efficacy or of the avidity of

these types of organic-chemical molecule at their respec-

tive receptors, placed on a bimeric or oligomeric protein

carrier, for example for use as a drug in human or veteri-

nary medicine.

30 Component B of the recombinant fusion proteins, which is
found dimerized or multimerized in the bimer or oligomer,
is typically a protein from the family of the Clgq proteins
or the collectins. Particularly preferred are the proteins

of the Clg proteins or the collectin family as a component



Is typically a protein fromthe famly of the Cq proteins or the
collectins. Particularly preferred are thd proteins of the Cq prateims) 0L
~the collectin famly as a conponent 14 30 JUN 2004 of the reconbi nant

fusion proteins, nanely as conpgnent B if only their

di meri 21 ng/ | EPFeri SR SRARENCE SR i RTINS ngReRe¥mas SPHRPRERteR e
in the recombpi i @N dR ke it-=Bid ¥ 1 BRSCH 4 4 L | gteds -
mai nly gl obg?agﬁﬁselagl’%hgoggi n-srl( Firgg-/nﬁi)t‘,f whi cihlqgc‘?egéé él%lg?%egki gl{n%gﬁz
sequence of ingdoligomemameng, sedqiender dhorhe aseaombanshndt i fins jondpeta-

not appear [n,the reconbinant fusiqn protein,in.accordance ith th
present i nytﬁf‘f’oﬁsaﬁaaQPErﬂ'ﬁ’éléfootr Ce)tIFFgrst]Es{atceoq‘r‘ngh‘iéFﬁ‘l% yc%?‘rﬁ%ﬂiﬁ? %%aﬁi
this pgotei gomdhRsaqeuer.Meryy onqdith COPoRGtathedl anr QQITDESGRENEESIAN
protgin in accordance wth the present invention will show a Sequence
whi ch typi-nasfiveg menemersverwibbi hhehaforhe Renct itramislytion pirpenict,

whi ch typi - naaiiy. manataeroverd dbi heragorhe & wislytion .
col | agen- | 1 RECSBHREATS Y He PPOPBPRCSF CHELEB SRS Hnt? oRGHOF ARG b

used as CONRERANitHR RFdd&riPat Bveh¥Riosdldnd | dird henkeeralicohd , af @bmpo-
exanpl e, triple helices, which thenselves have the capability to enter
into a bi mepengr of i goweensntud uir (Yhoks eru@beEn - a Thet r aheveonenéiongad

of , f exa Lpl |l Lc ' e L pl li.ces, 2 icall
her cf8r o RETBaPEPkerf A b angostibavaly shuploh. BedSe ot eatRioRed o
conponent Bwlibh dhenpiesehtt Hewvertien ngiIY adhdvhea f swdrhérseovhibh €Eyghi-
proteins or col- lectins which are responsible for the_ dinerizing and nul -
timerizing SA4ASr MERBLY RYRTAIRPINM RAT JoeriunGliyionml i BY26cFheiperiz-
respective kg | gk 36k f’ﬁ&@ : t : el or
protein seg?rgggglq\%hg??%%élaggg{:%%y out]??za e} gg‘ﬁ:“é?%’f%%’égu g%.gpg'ﬁg&?gp’ !
"r econbi nanbefausen thven-ceklagensliker efegments bef uhber gtrdekins tb€ the

framewpr k of resent Jnyention_as_ the nini pum one conponent .A.and the

50" m A8mim SRV EoHEBNeRneE | Her kIRl R LR ERE L &f nPazk18:Batd
typically in the formation of, for example, triple helices,
which themselves have the capability to enter into a bimer
or oligomer structure (for example, a tetramer or hexamer

of, for example, triple helices) with other triple helices.

20 Typically therefore the multimerizing and oligomerizing fu-
sion protein will have as component B the domains of the
proteins from the families of the Clg proteins or col-
lectins which are responsible for the dimerizing and mul-
timerizing and/or the bimerizing and oligomerizing, while

25 their respective head domains are replaced as component A
by other proteins or protein segments which also carry out
a biological function. The term “recombinant fusion pro-
tein” is therefore to be understood in the framework of the
present invention as the minimum one component A and the

30 minimum one component B in the recombinant fusion protein
being artificially fused, i.e.,. that a fusion protein
within the meaning of the present invention does not corre-

spond to a naturally occurring protein.



being artificially fused, i.e., that a fusion protein wthin the nmeaning
of the present invention does not corre- 1spond to a naturally occurg@ggszL
~protein. 15 3 0 JUN 2004 Functional, i.e. binerizing or oligonerizing
derivatives of proteins fromthe Cqg famly or the famly of col|ectins,
or derivati ARG gegent <© of PHART 4BADE- AENP L dGeBepLaLBEnslerd i tal s el

used as co B f h g akl f .re cqﬁgﬁﬂgpt usj S
to binmers 233%1|ﬁgﬁ%r§£0+ngpﬁigﬁﬁgag%@ﬂ%grogxgﬁfle, t cgﬁp§ﬁg%é§§%§%f
contai n the ge-depievrateivést b pegrantsClaf NBP, alSPvé-fitnhgosedl ot ips o-

tein A, SP-D (lung surfactgnt protein D), BC. (bovine serum .conglutinin),
43 (bovi nembI R | BE 435eanar0 CORBERRAL &b HOF RS cagaenBatiprot el

bi mer i z§ ng. %nghimmerkagﬂgnswmoftoaﬁihea_gt & Wfgdhers. In this
above-nmenti oned proteins or of func- tional derivatives of these proteins
of or the sexpmayt sfof dxdmnplect itheal corponvent v8s.wiBlhecondraisl i gbrerseof

reconbi - nant fusion_proteins are rti ri eferred when compo 15 nent
B of the .re%?%n?ffﬁg?oﬁ_rﬁﬁz&l@i _r%a]i%' Wot%?‘% séggn%ﬁfrzﬁcﬁﬁg&pr%’f%'fn
G q or the proteiy AGE3H, (lﬁnealgh':%tthﬁ!& BLoBeMHMBN, VAL aBovdndB@Bkhan

variant, nore particu- lalarly of the nmuriné variant, whereby a respective
protein segmemlutinink, t§pd3t piordney adseatuintidle anglobuPRERP3MD head

domai f ' ' . ' . . | f d
cbodi Hont - 0d et SeRERT S Mok Biffe AL BEST Femeft S1NT Tt chbr
of dinmers, t4f nBesst PhAroferhe Mbpestns®t Sowdd r peegbinantot usiconfunc-

proteins whose conponent B contains an am no acid sequence in accor 25
dance with Fipnah ¢eranRElveguedcdhese MIPLEBDHoh ¢rinkber SeFments of
derivative ofpd hpgddh éﬁarfnagef;astﬁivagqug@ﬁsﬁ) oraBQ/iQBm%r%e%@'}:te&ambi-
thi s/these sequence(s). Typically, thi's sequence iIs segnent of the
protei n MACRREEL (fmsiomipedteine. grevwphirtibelamlyopaeifasredl wWhell compoa
segment s of the, 305 YERRRLA AN ATRPS a1 & Grddfn AL BldelP 8,208
ment of the protein Clq or the protein ACRP30, in particu-~
lar of a human variant or mammalian variant, more particu-
lalarly of the murine variant, whereby a respective protein
segment of this type typically does not have a globular

20 head domain of the native protein Clq or protein ACRP30.

An extremely preferred embodiment of the present invention
is represented by bimers or oligomers of dimers, trimers,
quadromers, or pentamers of recombinant fusion proteins
whose component B contains an amino acid sequence in accor-
25 dance with Fig. 6A (framed sequence) or Fig. 6B or a func-
tional derivative of this/these amino acid sequence(s)
and/or a segment of this/these sequence(s). Typically, this
sequence is a segment of the protein mACRP30 (m: murine) ,
e.g. with the amino acids 18 to 111, or a segment of the
30 human variant (hACRP30), e.g. with amino acids 18 to 108.
In particular, according to the present invention a fusion
protein can therefore be provided whose components A and B
are of human origin such that possible immune reactions in

humans can be ecxluded during therapeutical application.



In particular, according to the present invention a fusion protein can
therefore be provided whose conponents Aiand B are of human origin 3LgcmN 2004
t hat possible i mmune reactions in humans can be ecxluded during

t herapeutical application. 16 30 JUN 2004 Particularly preferred are biners
of ol i goner Sagtigiudars Yorrrekgrredraref bimese ¢Hispbhaprersi a§ dimenmver
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. present i nYenton -ar € ex renely pre stemfr

fusi on prot giFFerars elystcappenedims. SAggBefates aindatterdahcypatif e mal
to conponent B. It can be advanta- geous if conponent A _corresponds to an
ani no aci d PEGsERte 1NNk EPMRER, eXbremply Brebereprdveft EheXt stam from

particy ar rs rf‘g%"?l I : u | | | ¥ e pof SH®,

and 'goléponer??]l%{gl@ 0 urr%ng(])ﬁt%lgfg’o%él%e e‘?‘g‘g.é‘ﬁ{f’%ﬁ Acosrr% exes in & .
accor dance witffedemtpriggento f nueimadntof cohpseenpr Bt efhscahobe caiyament A
corresponds to a sequence froma virus, bacterium or Brot 0zQon, conbi ned

with a conp&sems gt o?om%ﬁnﬁr?\gictﬂrrérs@oé}dsso b éfler .ol\ﬁF&fdaﬁeﬁu?%ese
15 quences Gir GPMPARSHLeA 3Nd C 82t Brdt &ML Ot 8hNpdrticular

h hiTo The
accordance wth the present 1nventfon can also stemfrom the sane type of
ani mal . | n &dfanr tdhemapmeler red tsmbadifumect iohafllheleprigsdritve nefnthen sarhe,

I ti 4 d/ | i t he fusi 20.tein_tak
hr ough! o s SPFPRRRRR] K chBote BRRSfo s Tab 65RmiAG acT BESapr dF 9 abl y

between 8 angng SIEANGn At ESrddhtEhyishPER8ePEeb8nthenveaRABINM Y dlision
proteins as conponent B. The binerizing or oligonerizing of fusion
proteins, whngteins aAhesglyconppaens duchrnespeondsuln 3usSeIusEcedoremry

structures hut r face. i # ion i | Ut i.on.,as_ di
mul tinmers, \j\%r% ‘i's yp?%% ygrag)%i%é:\a/ogzt ot(}‘r‘Ir oét}érﬁ%l%ﬁ:&s %&taaﬁgﬁ?%ggn& B
sequence, | fprRimaar aitygbhasecren thsof preflemedyf Nasukplilge bthdgese-

which _ is possible th£ough t he sp%cifidc am no aci stequen e i.n the .
15 quences of component and component in a fusion protein
in accordance with the present invention can also stem from

the same type of animal.

In a further preferred embodiment of the present invention
the multimerizing and/or oligomerizing of the fusion pro-
20 tein takes place through a short amino acid sequence of
more than 6 amino acids,'preferably between 8 and 20 amino
acids, which is present in the recombinant fusion proteins
as component B. The bimerizing or oligomerizing of fusion
proteins, which are already found as such not through su-
25 persecondary structures but through surface interaction in
solution as dimers or multimers, which is typically
achieved through this short amino acid sequence, is pref-
erably based on the formation of disulphide bridges, which
is possible through the specific amino acid sequence in the
30 recombinant fusion protein. This means that component B
preferably has at least one cystein, which under oxidizing
conditions can form a covalent link with the at least one
cystein of a fusion protein of at least one other dimer or

multimer. The amino acid sequence (single-letter code)



30 reconbi nant fusion protein. This neans that conponent B preferably has
at | east one cystein, which under oxidizillg conditions can form a?@‘ﬂ@h%@ﬂ
link with the at | east one cystein of a fusion protein of at |east” one

other dimer or nultiner. The am nqQ acid sequence &si ngle-letter code) 17 3

0 JUN 2. 004 WDEGSSPGBREAG FE Wowld bEearrex a6t Phe Hef BFeEGTICle
t hat conpon Béﬁg%a' rtn bi L Zh 80,5010l H3QNEF 4 Z4 ' acid
sequence of%%éﬁween gﬁ@p§8§§§iﬁ% ééﬁ?%ﬁ#QTﬁighggguéﬁbe d%é%ggaﬁghgggbids
has a cyst eigomeadiziny daeind posid | saqténehi off dsetWesmn 8 dirsll P0i denibnd dge

be- tween the diners or nmultinmers. Functiaonal derjvatives or _segnents of
these 18 anidfdi @‘l%o’ﬁ?ﬁ?ﬁpﬁﬁ Qéqtj&n@é?r@ar?cﬂéish a3 EXEESanFeélmere

the saguencgV SNERERAG RLish Ol daRe raRAl OB IbPedd | BYidgel Ho-
whi ch, e%lthcocﬁl&qtfgﬁ%ystel n residue at |aoosition 11 hasrbbeen subsfituted by
serine resi cimgercarnestdine essor emblhémerszi ng or ol i goneri zi ng of the

fusion protein multiners. The fusion proteins can be arranged in a

preferred enpodi-, nent in_such.a way that aggre of a, high order ., can
be 15 for me ThATrFERFLPRE S G Hn o he: g G as
mul tineri zedsdrtsd i1 Y O584AEncERI TdH WEr ustdeh sag@nPpor@Htess. WHeel the

t hensel ves conprise two or nore binmers or oli- gomers, .can be provided, for
exanpl e, threagyengs i\HIEGSTSYEROSAGIBLI ahrugd PremgntipbgdednaPaxhikatt ed

agai nsi,epi 20 tqQpes.,on | O r Lnes) . oppl s saccard

wth The pr et FTR e GHERCPaR YELENR) Fh1REPTE RO RiBECACNES
However, togaidrersuhsti twt@anept sérane cesidpenpesanBsth2lf esisareprbdined - can
al so have additional se- quenge,sectionﬁ V\/r;]i ch serve as antigens for the
crosslink 25 33 R i DotIFReTFALPE T 5RLefS10B- PEPERYT BYLIEdTGEFres are

preferred in the framework of the present invention, for exanple a flag
tag, in ot hefhélmf%iér@e?ﬁatégn@'dirﬁ%e ARGy dY KRPDPKp refeahred dndiodi-

exanple, a H's tag (contain- .
ment in such a way that aggregates of a higher order can be
15 - formed beyond the bimerizing or oligomerizing of dimerized
or multimerized fusion proteins, This higher order aggre-
gates, which themselves comprise two or more bimers or oli-
gomers, can be provided, for example, through antibodies
via crosslinking. The antibodies are directed against epi-
20 topes on the fusion protein(s) of a complex in accordance
with the present invention, preferably against an epitope
of component B. However, together with component A and com-
ponent B the fusion protein can also have additional se-
quence sections which serve as antigens for the crosslink-
25 ing antibodies. In this context, so-called tag sequences
are preferred in the framework of the present invention,
for example a flag tag, in other words the amino acid se-
quence DYKDDDDK, or also, for example, a His tag (contain-

ing several consecutive histidines).

30 However, special preference in accordance with the present
invention is given to the provision of aggregates of a
higher order through more than one component B being con-

tained in the recombinant fusion protein. Preferably, for



I ng several consecutive histidines). 30 However, special preference in
accordance wth the present invention id8given to the provision of 0 JUN 2001.
. aggregates of a higher order through nore than one conponent B beian con-
tained in the reconbi nant fusion protein. Preferably, for 18 30 JUN 2004
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contalnac t or Lormat. freld
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be found in at | east one protein of a biner or olj- gonmer in
accor dance WPPREheB pr(éEérr-?n'%j <':hok\’/]e?ﬁt PonCOBPRURRE BlnatWhhehpilikr Sypically

ol i gongrs f g Praganegat OEoﬂﬂ]p'Bh@?ﬁr BPrd'Fﬁe Eeﬁ\ge}s@mel 2 COR esn&nﬁ_ft can

be a binerizing or 10 ol i gonmerlzing segnent rotelnfromt
the dq or beolfloemd nirprat elaastwonlee fmmmmmn@notlﬁan ofa aselqlmeteor\mdm-B

to, for exanple, am no acids which forns at | east , one di sul phide
bridge. In OR& é'veHP t"‘}f?ﬁc’% a?%eolstm(fﬂb & REPHYE Bﬂvﬁﬁﬁ%’w ofRSRres

bet ween two tgzff efiet HehiagaMess. oi@g@m@rghef’ox.‘?r( degqROgaLE8 &4 naa@ﬁgﬁwce
with the present in- vention wll bé nmade avail abre, Tor exanple a biner

an ol i gonewrdex.adbbri @xanpletf er spmponent Bl gcann e ahédbimseiting ofr

so- caIIed i ker sequences bet ween onent A apd conpo 2 nent (s or,
1 s ar ST EhERE R r e eRE o h b ake b oRTRRotBin LB R OR L (e
M ni mum t wo cleMeen &Yl ecliies Eorbt 88, SRAUEACESMBOhEME SBQUEEUE\a'se%ﬁi@{éE I on
of the differ- ent functional conponents in the reconbinant fusion protein

and can preféitabBy tlak £ R * P henge8 amiee| apids ehichpfogmsy é§erlteaeﬁ"t _
am no acid gequ %Brﬁfaé bleugll.e i ried Ugend htﬁaél 3¢ osESsi Nogengral i n

accordance wth the esent entlon mers or oners or aggrega es of
a hi gher orsudphide drixge char fotreweidz dek tiwe ean twmr@aﬁﬁeirdambl odiigameafs,
15 a higher order aggregate in accordance with the present in-
vention will be made available, for example a bimer of an

oligomer.

In addition, preference will be given to the insertion of
so-called linker sequences between component A and compo-
20 nent(s) B or, if there are several components B in the fu-
sion protein, between these minimum two components. These
linker sequences allow structural separation of the differ-
ent functional components in the recombinant fusion protein
and can preferably take over a “hinge” function, i.e. rep-

25 resent an amino acid sequence with a flexible structure.

This discloses in general in accordance with the present
invention bimers or oligomers or aggregates of a higher or-
der which are characterized by an increased biological ef-
ficiency and/or through increased avidities at complemen-
30 tary proteins. In this way, as a further subject-matter of
the present invention, methods are disclosed which serve
the increase of biological efficiency and/or the increase
of the avidity of biomolecules or drugs with ligand func-

tions in the sense of the present invention. Methods of



~ficiency and/or through increased avidities at conpl enen 30 tary proteins.
In this way, as a further subject-matter ;f the present invention, tﬂmﬂm

are disclosed which serve the increase of biological efficiency andf_r

increase of the avidity of bionolecules or drugs with ligand func- tions

in the sensé&hdfs t R¥PEr ededit ¢hﬂ@#@¢©mizw@thndsrbé 19e60ﬂbiUHt266? i?lﬁx;yﬁe

are charact qr t j nat i .0f at east one_conmponent A, ic
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at | east ongrotieier issgugery with i BE613gDgadNEuRERELhZ i RELAN 2@ QYWY iZ{dg 5

conponent B, whereby an increase in the blolog$ca[ activity _and/p[ an

i ncrease i n WHMETAAING PoMEbeeEhzing| and dehnevéding okre oldgomeimianing

i ' ' I ' i i olig rized throygh . .
e o1 cehenenft 2, dHdeny SRAGEEte 010 OPRE hEBT o i i i
mul timers. BadVee memhodnicxdaisghl Virpr eftey r agrihes, CRIPORJMpohdnt @ aAlNG g

cytokine, a segment qf a TNF cytokine or a functional de- rivative of such
ayprotein o@%ﬁiﬁv q@égﬁ@ﬁt?%??@ﬂ%¢ﬁﬁt preienr eronsinsd fénahdy being

recombi nat | 9 pRfridled €98l ONEGGRAER 1 POACHE A M M3l ¢ 1 5851 Z0Ne componant B
at C nﬁ%h

Into a reconbinant 15 fusion protein, whereb east one nt A’is a
re- ceptor gemgrdggmanttafbimerseptron]lijgoakesallfy dimer I NEndemugdeRi@rs Wth

f di ts of a nethod of this kind in_accordance
w U O pf SEEn S TSR £on PRI Y pp Ep EFFERTeibom MRAEORORL! Ao 44 rer S167
ol i goners degeoikied, 20 En8PBRlY ANPIPIYESY i ndNBLIJTBESHOF 1 8L L9OTRIS Of
ro a

the present invention may be used for the uction of a drug orfor the
treafnent of LVALLYEs % suchi sbrpsesein wedipmbtede, segmenftar Hofhrittesan

d teri .G ne, L 0 rder. aggregates faorned 25 in _
ggcoygaﬁggn%ﬁ%ﬁgﬁﬁgap?§§3%¥9ig%eﬁﬁ%o eFPgﬁ%Egﬁé g 8% 3 | t sOBPe SRRSO
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|IInei%es Ogugkggrbrotein, whereby at least one component A is a re-

ceptor or a segment of a receptor, preferably of a TNF re-
ceptor. With regard to preferred embodiments of a method of
this kind in accordance with the present invention, the
preferred embodiments for the bimers or oligomers described

20 above apply analogously.

The bimers or oligomers of the present invention may be
used for the production of a drug or for the treatment of
illnesses or disorders in medical use, i.e. for both human
and veterinary medicine. The higher order aggregates formed
25 in accordance with the present invention from bimers or
oligomers are also suitable for use as drugs or for the
production of a drug. A wide range of illnesses or disor-
ders can be treated with bimers or oligomers or with the
higher order aggregates claimed in accordance with the pre-
30 sent invention. This type of bimers or oligomers or higher
order aggregates can be used to produce a drug for the
treatment of the following list of illnesses or disorders
which is by no means exhaustive: hyperinflammatory disor-

ders, autoimmune diseases, illnesses based on hyperapop-



ders can be treated with biners or oligonmers or with the higher order
aggregates clained in accordance with thegpre 30 sent invention. TgHgéh{®ﬁ
of bimers or oligonmers or higher order aggregates can be used to pr %
drug for the treatnent of the followng list of illnesses or disorders
which is bytpbigpeams dénpandptot hyperdadtianmt onpudicsiegendarat,ivaut diimrune
di seases, illnesse ased on.hyperapep_20 .30. JUN 2004,to0tic_or
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conponent Aviifal hé nfee@iliigntis utosben rufeirdicd H3,mewlse PEbp! hgeIBHE ids
their higher order ag 10 gregates are specially suitable where the disease
- makes treapﬁerﬂe‘metﬂiﬁbi@go@mbl%ﬂleﬁﬁi9@r§¥%@ﬁi RasatePpess AL Partisumpl e
i ncluding fqr: the or .t [ t O ' € e _

t r eat ment o?‘af&gog%ﬁyr%%prgar |C%Ié? ggmgfﬁ%gr? 0 ?‘I%él g%%%‘%?%aégstfélm 15
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i nvention will also be used as, vaccines, or for the production of a vaccine

for adfive GFePasESyeAFAMARGZAILYY AJHitRRLe nVBEEPoUA SHARASS | Makes
case of act (kAR yitd HAL I AOL] OFNaSUI VAL fe S RInyECALBRELAR N Ido D

used as 20 conponent A in the reconbinant fusion protein. In particu-
surface ant iegenpler Seyiming ofosurfhretanatyent ahd/gacttthe aprednasdror
protozoa, e.g .of ,plasnodia,or try-.,pangsones, can_be used._ In.a

non- exhaust P%e 3 i%?‘;lga%\%gc??rh% E\%Féﬁ‘e&g‘ntc’gﬁ?ngmﬁ?%?s 3F F3Gohertas, of
aggr egat es @umblese of2Thehanaiphd thic regsdhnant fusi on proteins nust have
at | east one conponent A in other words one or nore identical or

15 In addition, the bimers or oligomers in accordance with the
present invention will also be used as vaccines or for the
production of a vaccine for active or passive immunization
against infectious diseases. In the case of active immuni-
zation an antigen suitable for vaccination will be used as

20 component A in the recombinant fusion protein. In particu-
lar, surface antigens or segments of surface antigens of
bacteria, viruses or protozoa, e.g. of plasmodia or try-
panosomes, can be used. In a non-exhaustive list, a vaccine
which contains bimers or oligomers or aggregates of these,

25 whereby the recombinant fusion proteins must have at least
one component A, in other words one or more identical or
different antigens of the pathogen, can be used to vacci-
nate against German measles, measles, poliomyelitis, ra-
bies, tetanus, diphtheria, BCG, tuberculosis, malaria, yel-

30 low fever, HIV or influenza viruses, for example rhinovi-
‘ruses. The combination of different antigens in a bimer or
oligomer or a higher order aggregate formed from bimers or
oligomers is also possible in accordance with the present

invention, whereby different antigens from the same patho-



~different antigens of the pathogen, can be used to vacci- nate agai nst

German neasl es, neasles, polionyelitis, ra bies, tetanus, diphtheriga, ‘Fﬁ&
tubercul osis, malaria, yel 30 |low fever, HV or influenza viruses, iU
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a conposition for use as a g or as a vaccine, or for their production.
15 In a furtdmmbiandsbdimentbimenconr dingemerrt brt he hjghsentonder \aguriegate

conmponent A .in a fusio rotein in accordange with the present invention
i s an }9mundribRHER Git egqsteX%| ‘éoﬁﬁonﬁﬁge Feukin (IL), in particular
IL-2. In addition, in the framework of the present invention the 20 use of

bi ners or olpgof@rsplip a€CoIFICwdt AiklFe rphes Hilmd NVERt bQigamer types
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rany anti genkh ud@@ordancamiidith Ahe oRreFrp§einyenEioR (FARL R3FACRS YCPRAMUNE
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15 In a further embodiment in accordance with the present in-
vention component A in a fusion protein in accordance with
the present invention is an immunomodulator, for example an

interleukin (IL), in particular IL-2.

In addition, in the framework of the present invention the
20 use of bimers or oligomers in accordance with the present
invention as immunization and/or vaccination adjuvans is
disclosed. It is known that many antigens used for immuni-
zation trigger only an unsatisfdctory immune reaction in
the test person. The task of adjuvans is to increase the
25 immunogenic effect. Adjuvans of this type can be used as
component A in a fusion protein in accordance with the pre-
sent invention and therefore as a component of a bimer or
oligomer in accordance with the present invention. For ex-
ample, the component A can contain an amino acid sequence
30 from the CD40 ligand (CD40L) or the sequence or sequence
section of an interleukin, for example one of the inter-
leukins 1 to 12. The physiological task of CD40L is to con=-

trol the transformation of an inactive B cell into the cell



conponent A in a fusion protein in accordance with the pre- sent invention
and therefore as a conponent of a biner g2 oligoner in accordance vq]tmzqﬁg
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to the conpodieffdsentA. tyeeebyf bbmbrpbysotigomeal ineqdenaelalzavivith the
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i munetQyst é?]ge(%%tﬁ AR L Aot QI FREENHAE D, 880 ABEYNOFS WS Jconsi der ed as
conmponent A. These may be physiol ogi cal conpounds or synthetic conpounds.
In this wayph&OMRARIAd 0BE 86 BigbReL 83 et MhinGyhedNt 8k PNCa§hraBhees0 bk mer
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one or nore ¥ernoYend sFompReisbpna obitelrs oryre | ganebet yp@piﬁ@e&bc;tﬁ détﬁte
with the prese | = I gR:can efe ) Lran t hat_.more than
one i mmgulgajf%%/fjg%cr%gﬁ% a?gg'ggdjau&anlsééﬁg%%%fa?ﬂeglfqggfﬁﬁg t""ﬁ‘f)cé1 Z%e%?rg

bi meri zed ortwl tigeneomperenar(p)eR. iHeosthes sacdsphheielogical sequence

15 with co-stimulating characteristics and/or characteristics
which activate the immune system (cellular or humoral im-
mune response) can be considered as component A. These may
be physiological compounds or synthetic compounds. In this
way, compositions are disclosed which contain one or more

20 bimer or oligomer type(s) in accordance with the present
invention together with one or more immunogen(s), whereby a
bimer or oligomer type in accordance with the present in-
vention can preferably be arranged so that more than one
immodulator/ immodulator adjuvans is contained in this type

25 of bimerized or oligomerized compléx, in other words there
is a heterobimer or a heterooligomer. If necessary, a het-
erobimer or a heterooligomer in accordance with the present
invention can bring together not only one or more fusion
proteins with an immunogen as component A, but also at

30 least one fusion protein with an adjuvans component as com-
ponent A, for example CD40L. Two or more different fusion
proteins, each with different adjuvans or immunomodulator
components, are also conceivable in a heterooligomer in ac-

cordance with the present invention. This means that the
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ponent A, fdénvexdipine aiB40ldigokosesnbhe diskf asemt dmsi oor psohewvagciepeh
with different adjuvans_or inmnonodul atar , co nepts, are also
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i nvent |50n. I%H%tgﬁé%%?gf&g\%oﬁl%g%%%%ﬁe% Nt T HAnti on the bimers or
oligoners are used preferably for the production of a drug or for the
treatment ofint hehabdvrememoirikonefl dihecagessent dirsrielch | BhsUdie MaY dhat

they are suitable for par 10 enteral adm nistration, i.e., for exanple,
subcut aneou®ligeRersmiFauIuFedrPrafeasbAhBuSoad e anadudmiomrofyan drmyg

oral or intran ' ] Nj LAp. Jhe m atlon, bi pers. o

ol i goners or(ﬁaggd?éeggge@s %?é%%tgégeasog \t/:glgciénéé%ér %%ﬁglﬁa%?s ﬁ%e%%ées or

production disardaesi nin wuch a seagr efhdtS ehapl yatakeupkabeei N"fdr par-

parentl%ral or oral. formof . adm,nistration, but where_necessary intranasal
>,

as welll. ThEMGEFels BFMORL§ERBFEOP atc®r darf@F WRKRTMPRE ., pr 8WBRHtARSOUS,
venti on, an@.&x@&ainﬁ%cﬂ!lﬁii?roﬁr dig{t PR Raed e%dmﬁﬁ'is'%%a;&%%‘il\, abfneevae?n Afor

nedi canent or can be.| ncl uded in thg productlon 20 of a nedi canent.
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conponent s I.C e_bi ger r,.oli s in _accordance with the
present i n_%\?}g\%trlgg(ér ang;%orm%%% %?g 9§8§85§Sa§§:{2¢6’§s 5,2 ah LPSoiBE °F
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1 era 9 take place i a parenteral or oral form of

administration, but where necessary intranasal as well.

The bimers or oligomers in accordance with the present in-
vention, and/or the higher order aggregates, can be used
alone as a medicament or can be included in the production
20 of a medicament. However, they can also be used in combina-
tion with other active agent components as a medicament.
The bimers or oligomers in accordance with the present in-
vention, and/or the higher order aggregates, can also be
combined with pharmaceutically acceptable carriers, auxil-
25 iary agents or additives. Appropriate production paths are
disclosed in Remington’s Pharmaceutical Sciencés (Mack.
Pub. Co., Easton, PA, 1980), which is part of the disclo-
sure of the present invention. Examples of carrier materi-
als which can be considered for parenteral administration
30 are sterile water, sterile NaCl solutions, polyalkylene
glycols, hydrogenated naphthalenes and in particular bio-
compatible lactid polymers, lactid/glycolid copolymers or
polyoxyethylene/polyoxypropylene copolymers.



di scl osed in Rem ngton's Pharnmaceutical Sciences (Mack. Pub. Co., Easton,
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wi th: tese MSfpes Oof eif-@%ﬁés, 3RA(RF pOTcoRdPhEFedOTIRF s IFEFRIRREE 1AL
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t he franewortypsfs tdife qumskexesnvieat tonbepconstdesed: e THisC hesars _tmiatpr?duce
specifically associated  profeins which interaction on the protein surface
because of THei fgrf"ﬂ?ﬁf’ﬁ& i%’%’n 52‘8 RIS uLnVERELIPHUNEDR Y 59 28§ drhase
mul ti meri zed jle S ALt ESRp1LRBAL Gl olidd fINF 1Y OBhPBSsesOhb PRI EL D! Y
sol ubl e segneyrﬁbs of th?tgptype ofl cyt oki r?es \/5(1i ch tr%rsr?zg In solution, it
i s dedi® abl &ian rgkevaldlem available in a defined stoichiometry in a pure
fraction. In the case of a sinple coexpression of different. proteins 20
which are c b ;assock at i Wi n of her,, for_ex-_ anpl.e of three
di fferent T%rllgficbta(c)i%i:rjiggi’or!L i f ererﬁﬁén%é”%rxnf)g otfh%ué:hr a%yftl q%tsz:oré”
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in the trinmers associated after extﬁ,épess-i on, in other words, for 25

exanpl e, t h@TRESINR YRIGRr STYHeFAGHEOH R eERe Proteimpgurface because

of their interaction and as a result are found dimerized or

15 multimerized in_solution. In particular with TNF' cytokines,
or preferably soluble segments of this type of cytokines
which trimerize in solution, it is desirable to make them
available in a defined stoichiometry in a pure fraction. In
the case of a simple coexpression of different proteins

20 which are capable of associating with one another, for ex-
ample of three different TNF cytokines or different seg-
ments of such TNF cytokines, all statistically possible
distributions of the coexpressed proteins are found in the
trimers associated after expression, in other words, for

25 ' example, the desired trimers from the proteins Pl, P2 and
P3, but also trimers from two proteins Pl and a protein P3,

etc.

Oligomers in accordance with the present invention can now
be used in accordance with the process in order to obtain
30 defined desired heteromultimers, for example, heterotrimers
of TNF cytokines or segments of this type of TNF cytokines.
For this purpose different fusion proteins are constructed
and preferably expressed in a host cell. The fusion pro-~

teins expressed here have a component B sequence sections



P3, but also trinmers fromtwo proteins P1 and a protein P3, etc. digoners
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conponent B fuidrh ketenpbnénera,. fInm exdysieona gidteimokihexrefoves eas sd-her

fusion proteins (which are to _occur.in the heterotrinmer) each have
conbi nat i onSUFRENoTHRT I MdnpBREAR tRe fr@rtlgﬁarﬁﬂ%t%“bli??é?’éaﬁﬁ IeyRKT ne

or a segnenttj@feriliiny W WdhAMDRT FROULHEE- SREIE Plek D LG BBLLYRER 4§81 N,

|
15 for exanple a Cl g protein, for heteronultinmerizing. The different fusion
prot eilfs whiccmpewrerftorBnwith hat eewpohent | Apr far eerappdesad TN efydradbine, n a
host cell. The het-- eEgrruI tiners conbhne I nt,o hogool igorrers becayse
9 0 i

conponent  BAERFAHI §-BFFg it PHRREFRRI (WBLEPORRT | e SCTYE adlortB®

dance W th tHhady¥dastiied NVeAthomaveor cexBiRhtiohdr oF thhotheteHonipdnt
proteins can be expressed, each with a dif- ferent conponent A, in other
wor ds pr ef eabl §8i erEmHte TRE didfegHesTNRhicoRk o&dare cBRbignesepmrBRE @ h

LQEGFELL:WEMH§é¥wa¥@ QhHERERT s2ilnte (3Rich G thef nGhiveOldbtein,
15 for example a Clg protein, for heteromultimerizing.

The different fusion proteins which can form the heteromul-
timer are expressed, preferably in a host cell. The het-
eromultimers combine into homooligomers, because component
B can only oligomerize identical heteromultimers. In accor-
20 dance with the present invention, for example, three dif-
ferent fusion proteins can be expressed, each with a dif-
ferent component A, in other words preferably different TNF
cytokines, which each combine either with the multimerizing
and oligomerizing a, B or ¥ chain of Clg. Only heteromul-
25 timers with all three TNF cytokines can then be found in
the associating oligomers. In contrast, heteromultimers
with a different stoichiometry are not found. This means
that in accordance with the present invention simply
through the selection of the fusion proteins a product can
30 be obtained which is specific in its stoichiometry and not

subject to a statistical distribution.

In addition, the use is preferred of such fusion proteins
or processes for extracting heteromultimers with the given

stoichiometry which have a linker between component A and
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associ ating oligoners. In contrast, heteggnultiners wth a different
stoichionetry are not found. This neans “that in accordance with 58 JUN 2004

" present invention sinply through the selection of the fusion proteins a

product cancgpmet ai nethahlehkbgsspeel fpedit ity SioFshEoaelhEnaNdhdipt
subject to a statistical distribution. In addition, the use is preferred of
such fusi oncengRdimsat oleppécseProtekyibet chganager ot | whishwingr+t he

3004 compontmtag, hko Tren ey o BE, BBE ARMERIRAGREY (SEJ G ek o

| east one pheitedoniuls: itdeamjageosidee ghésPedeEroni tiShd hecapmiais SBA frpm
the honool i goner conplex (of heteronmultiners) to be cleaved fromthe
conmponént s Bhisnh Wy R sfxagtaonr a8t idbtyigeghwhilisdy epnehstsnsredysively
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sui tabl e fosifiemet? zFRg 1dnksm goheProfagakl ¥t 8r $hgiomain | GRRSeNSHSsESar
as the re- didgant fusion protein contains at |east one component A and
at | east one conponent B, whereby the conponent A con 15 tains a protein or
a protein segnent with a biological function, in particular with a |igand
functil®n foAsam i fodthees abvjectepfortheorpreseantt i hadendigegiesionf pao-

Bi mer 21 ng O 0 GULr 17 75 SEAnBRE o T SPUAEE Gl AR \EoB0PEREE M A ch
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of Cq proteins or the col- lectins. Extrene preference s given to these

types of pr&omPdingdt fEyHioR oRpeRehR BoBFatRe REcEASTarRne uSPBROPESteiM

and at least one component B, whereby the component A con-

15 tains a protein or a protein segment with a biological

function, in particular with a ligand function for antibod-

ies or receptors or an antibody or segment of an antibody,

and component B contains a dimerizing or multimerizing and

bimerizing or oligomerizing segment or a functional deriva-

20 tive of such a segment of a protein, éelected from the

group consisting of the family of Clq proteins or the col-

lectins. Extreme preference is given to these types of pro-

teins if the component B of the recombinant fusion protein

contains a multimerizing and/or an oligomerizing segment of

25 the proteins Clq, SP-A, SP-D, BC, CL43 and ACRP30. A func-

tional derivative of such a segment of the above-mentioned

proteins can also be used in the framework of the present

invention. In this case, together with component A having

biological activity, a fusion protein will typically con-

30 tain a component B which has exclusively the segment of the

above proteins which 1is responsible for the aggregation,

but preferably not the globular "head” domain thereof.

A sequence containing the amino acid sequence of the oli-

gomerizing collagen domain of the ligand EDA, in particular



- contains a nultinerizing and/or an oligonerizing segnent of 25 the proteins
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segnent of the above-nentioned proteins can also be used in the fr 2<0 '

of the present invention. In this case, together with conponent A having

bi ol ogi cal actmanintal,ian f uardanp; omeire wwattiyplgalyy then Bond@i ragiant,
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i nvention. Exeastorg) PES Babeldred s RGRIPNEPA BroReIRUUENCE $8HERALNal
containing amno acids 160 to 242 of the human EDA protein or a functional
derivate, edgrizateagresd., anfrogmesdd. mReflee abbpdi.t Preferaiky Lb may
hexamer. A further object of the present invention are DNA sequences 10
whi ch encod&S£8F Fﬁ’siaJo ¥R %Hins of the type referred to above. This type
of DNA sequences is expressed in expres- sion vectors, whereby the
correspondi AQ fERhRISicH) aCtOf Sshe Vi S50 N 8¢ dh 21 SNA € DRAC B eblenldass
fusion proteins in ac- cordance with the present invention, are also

obj ectld of whichheenpgedenfornghtih. PrAtadast icdh, thestypd | sef@readake
transfected_ w - NC&es | C rsth i rof el |
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accordance Wolrdahld® with the present invention, are also objects of

15 the present invention.

In addition, host cells which are transfected with DNA se-
quences which code for the fusion proteins in accordance
with the present invention also belong to the present in-
vention. Extreme preference in this context is given to
20 host cells which are transfected with expression wvectors,
whereby the expression vectors again contain DNA sequences
which code for the fusion proteins in accordance with the

present invention.

A further object of the present invention are ieceptors, in
25 particular receptors which bind signal molecule ligands
from the TNF cytokine family which are found dimerized or
multimerized. For example a receptor of this kind, a de-
rivative of the same or a segment of a receptor or of a de-
rivative, in particular a segment which comprises the ex-
30 tracellular region of the receptor, whereby once again the
binding domain(s) 1is (are) preferred, can be found as a
component A of a fusion protein which is a component of a

dimer or multimer. Dimerizing can be achieved through re-



present inv
in 25 part
cytokine fa
"~ receptor of

ention. A further object of the present invention are receptors,
I cul ar receptors which bind ségnal nol ecul e | i gands frgg%bmg(ﬁwF
1

mly which are found dinerized or nultinmerized. For e
this kind, a de- rivative of the sanme or a segnent of a

receptor orcghbanfeiohi WakthVeegmma td UludSRBENn N Th SOLPPLESSS L he

ex 30 trace
dormai n(s) i
protein whi
achi eved th

| lul ar region of the receptor, whereby once again the binding

Bc( draomsandisor rvhereas Heulblmrrizing  campdprnechisved f upsn
EhabR 8, PR FeRonbg R o B R sograRpetiiaS Hhube

i nT nunogl obykiiBgiziAgpalonadidsar of Fe riotadment Somheh £8s pittpbiseer izl hgsean be

achi eved, f

or exanmple, after reconbination with the correspondi ng nul -

timeri2i ng GBREFAs BPIPERESI T MACEMAS pulpssee*amplee 5gRentdlsalhent s
WPEQB §éﬁ@%§e il toazbgﬁ:lﬁ’f?de% 9N @H@Eféxfri?%t%ht b¥ers
i ary structures,- e.g. ed-

of ptoteins
t hrough the
hel i ces, or
| agen, | am
coll ectins

receptors o
a menber of
as codd pon

ormation of ~ sUpersecon S, coi col
supgpseabndalrlyageshrickeariers,pl e.bel i cesléd-goiTVPheDOMBSs,cObr

ni-n). Se ts of proteins fromthe Clqg famly 10 or  of
swlaﬁfo%gﬁﬂia&m-}%iﬁ tfaH%I?olPe +7R?i APng- SME L GOy | FPhg
iaﬁgﬁiph@hfﬁﬁﬂﬁ¥“§e Qﬁt§X®@'§¥éﬁeﬁﬂ§ Eféﬁa%ﬂé‘dfﬁ ARt

t
omnt of coliketfioismasfe @lmanttymEicaldan siul xdpkested dtmesizing

ommi ns. of EEVBUEARE RIS M TR O RO FErer CREL GATHRIL Gror ekans

het eronul ti
segnent. Th

pees ahef UstthdEDiul &t NSethical BIVar anéMEEPt BF Ahed TIREERLOS
ese dinmers or nultiners of a reconbinant protein with a 20

conponent ACEBRPEI ArAd 1 r &pte¥amPle ERecpREr TISEGRERT nEERH scapecom-

consi der ed
use isinp
15

20

25

30

génénge‘}i CRERLOr b BfFe PrpdHELRAR, Ofcarft BEUILHEIEsed NGl
rticular given 1 f Increased

component B through recombination with the corresponding
pentamerizing domains of COMP. Here there may be
homodimers, heterodimers or heteromultimers of fusion pro-

teins which have a receptor or a receptor segment.

These dimers or multimers of a recombinant protein with a
component A containing a receptor or a receptor segment may
also be considered as a medicament or for the production of
a medicament. Their use is in particular given if increased
extracellular concentrations of the corresponding receptor
ligands occur in a clinical picture. Here it may also con-
cern increased concentrations of membrane-bound signal
molecules, for example TNF cytokines, on the cells them-
selves, or of soluble signal molecules. However, the use of
multimers of this type is in principle also always desir-
able if the activation of a -signal transduction chain,
which is triggered on the corresponding typically membrane-
bound receptor, is to be prevented or lowered through the
use of exogenous soluble dimers or multimers in accordance
with the present invention which trap the signal molecules

and which consist of fusion proteins which contain a recep-

of

NF re- ceptor famly, for exanple the Fas receptor (FasR)
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conbi nant fusion protein (1) which in accordance with the state of t he art
only aPpear hereasnpopentsrgchfFas|lirgkarn | fhimerhzdngerinortdse dost quaste have

any conponent i ch |.merl z | ' the existing multiner, in
this case 'E"Figgt %Lneeﬁe%kgﬁFgcg‘ﬁ%ﬁ%%é%%@bf APREA R0 T sf:(?ﬁlpoﬁlred'ftei ns
(1) and (2) par gigar Kechiso Fegntiinbovdet Baine- agienc:dledmtd Sow the agar d

to their respective functjonal- 20 ity. Fig. 2 conprises in Fig. 2A the
BB i i %1) é&ich igpaccordancegwith the

resul ts of SOFBRN8PEctiYsion protein
state of the art only appears as component of a FasL

15 trimer, in other words does not have any component B which
bimerizes or oligomerizes the existing multimer, in this

case the trimer. The recombinant segments of the two fusion

proteins (1) and (2) are marked in Fig. 1 above the se-—

quence details with regard to their respective functional-

20 ity.

Fig. 2 comprises in Fig. 2A the results of a gel electro-
phoresis (SDS-PAGE) of fusion proteins in accordance with
the present invention (2), therefore with the specific
linker sequence (component B), under reducing (r) and non-
25 reducing conditions (nr). Under non-reducing conditions in
solution the oligomer is eluted as a native complex of six
polypeptides in accordance with the present invention (fu-
sion proteins (2)), because in accordance with the present
invention a disulphide bridge is formed between the compo-
30 nents B of two fusion proteins (2) in accordance with the
present invention, which are each components of different
trimefs. The result is that there is an oligomer in accor-
dance with the present invention as a FasL hexamer with a

molecular weight which appr. corresponds to six times the



phoresis (SDS-PAGE) of fusion proteins in accordance with the present

invention (2), therefore with the specifisg I|inker sequence (conponent B),
under reducing (r) and non 25 reducing conditions (nr). Under non-ri8lugn p.

“conditions in solution the oligomer is eluted as a native conpl ex of six

pol ypept i demolecadear daatghtv tdf t birepriessdnn ipwetdion (CHU-isi erRJTALLES

(2)), because in accordance wth the present invention a disul phide bridge

s formed bétie i @ISR FPTRATLOB SR FIRPTHET OnIpFBt eilhs SEPRUFiNg
accor dance Wy itien ' LAENHrEBURR (@ g WRIC -0, COARORRRSOMro-

different trinmers. The result Is that “there is an ol'igoner in accor- dance
with the présdms iltveattondasce Reistth hehanpresenh dnveriteicen amigeadglet ishi ch

. ds, 10 six ti the_30 30JUN2004 npl ecul i ght of t
7%t on 31 ot SRR (39°FRERE AN GERIBCTRE IR YA br 8EcLTaH ! ORI nHorAs o

form If defiraiti®n CORdhl ians L 0 e580dgé ebetween_s%%ﬂ%homtel&% Jugdon

pro- teins in accordance with the present invention mgrate in 5 the
absence of cettdiasy aguriaer asedieeng, agdudenabtyring coéndiditions oforeomers

di sul phi de brd dge between two nmononers. Jn _contrast, under duci ng and
denaturing €6ndrtf o ES&SﬁmﬁﬁgFeﬁ?nﬁﬁif%ﬂn%ﬁF%ﬁ%?%?ﬁ &5&3n£§8c&%§§ﬁﬁF
W th the praseintiidiveiitdtdn O atRei SDEhge EPAWELL 1 4Bmekl 4dMRIcddrdance
accordance 10 with the present invention, here a biner of a trinmer, of a

f usi ortOpr ot &t Dhe roERIR HahBESRLLRNY haesReSeminar 9 2i EFINEE, sIRFvR i n
Flg 1,18 %ﬁ%%nscgfg‘é‘é%{}a'ldoz% ' P Pl an@eg-wftﬁh@f\@ t%?eégé Ul Lhe

cytotoxi c assay I n depen ence on the concentrations triners
(trimers frdahonhr eesf ghivan pirot Bigs i1y atsosHawne sahidmatiecsibyeiafl Fie.
art, for ex | e, fusion protein (1) in accordance with Fig. 1 which do
not have a 2%£ponent B), or of the FasL bi- ner (hexaner as biner of

trimers) in accordance with the 20 present invention shown schematically i

Fig. 2B in tHg. 3 shows the results of the cytotoxic assay in depend-
15 ence on the concentrations of FasL trimers (trimers from
three fusion proteins in accordance with the state of the

art, for example, fusion protein (1) in accordance with

Fig. 1 which do not have a component B), or of the FasL bi-

mer (hexamer as bimer of trimers) in accordance with the

20 present invention shown schematically in Fig. 2B in the
presence (M, “) or absence (O, A) of anti-flag M2 anti-
bodies for A20 or Jurkat cells. The optical density at 490

nm is a measure of the viability of the cells (high optical
density corresponds to a low apoptotic effect of the added

25 substances and thus a higher viability of the cells). The
apoptotic effect on A20 cells (Fig. 3A and 3B) and on Jur-

kat cells (Fig. 3C and 3D) of FaslL bimers of trimers
{hexamers) in éccordance with the present invention (Fig.

3B and 3D, in each case A) increases 3 to 10 times as

30 against the effect of FasL trimers of fusion proteins with-
out a bimerizing or oligomerizing component B (state of the

art, Fig. 3A and 3C, in each case [). With additional
anti-flag antibodies, which are directed against the flag

sequence of the fusion proteins (1) and (2) shown in Fig. 1



presence (M ') or absence (D, A) of anti-flag M2 anti- bodies for A20 or

Jurkat cells. The optical density at 490 3yymis a neasure of the VI@?:‘JQM@OL
of the cells (high optical density corresponds to a | ow apoptotic

~of the added 25 substances and thus a higher viability of the cells). The

apopt oti c efdrettbpnin@feasting,(Har Sfample 3B)h@ndegPedubt kAligihd SiLkLO.
3C and 3D) of, FasL_biners of triners  (hexaners) in accordance with the
present invemt@rPE FEGe T¥819%d PASte Nt akh 2EGerdgneacrasbes® trasentnes

as 30 agai nsgt egki9f; F i usi RA ;NS W Lh- out a_
bi ot i 21 ng zlrn%%}?cg’g‘;nir%tztil%gl cg%gh%rft B‘?ﬁ%@ eéhéggfhé%?r’?‘,sg'm %H%A‘%ﬂ@ 3G,
in each casgdic \effeatdisi dmairesmed -in agl hrprdparesionsi (Figse BAeebed
agai nst_the flag, sequence of the fusion proteins (1) and (2) shown in Fig.
1 31°39 JUP@%& ARd byreFRPEREVA4Y) for exanpl e, the degree of

ol i gomeri za- tion of the fusion proteins in accordance with the present |

i nvention stgdl fur K g rass: L4 hkLng, p; totic effect is
i ncr eased in?la 1 grtesglg’rwasi P%ﬁg ﬁ'g?g’ %%{#‘059%1%%?8,\%%?;; %85&8& iREPy§LD
Fig. 4 shows(3heiamamrariahcequdnhe thHe aptysend ArieRitiod 3takAndccprdance
with the present invention taking into account the (C S) substitution in
the specifi @F5HKEr e - (EP0F) (%‘é%%hé%lWoinfDbﬁoﬁps\fgﬁepnll@?ylﬁr s:;sle_pef-
FaslL"). See h Lpti Qn .0 Is W At elsfiljratjon
experi) nent s %%%A/agcs oc\gf\ﬁnérl? atB QEUEgEl%ESéIBFEEéoI(éﬂ _nsiuge%f ST aé’ee
bi meriled fdrhm i deaccdptidore oft [Filghe pr esdetwilseverwitm @Szla-ﬂ?@w&ti%n

i.n accordance

Under denaturing conditions on SOS- PAGE, fysion proteins, (3)

with the preeg%%lf?rﬁﬁleﬁgi &t Shi _%Y%,%@En PHPERe FAdenceR of oM8FIQmgl s
agents, as fRUMHELA, aDasaHseidedl FHMRI te REEEYRaRRANGH 138 EREMRI iy he
| i nker section because of the am no acid substitu- tion CS. Anal’ogue to

Fig. 3, FigllyaHeweh i3 ¥ihskaney.oPndeg dphgturing conditions on SDS-
PAGE, fusion proteins (3) in accordance with the present

15 invention migrate, even in the absence of reducing agents,

. as monomers, because a disulphide bridge cannot be formed

in the linker section because of the amino acid substitu-

tion C->S.

Analogue to Fig. 3, Fig. 5 shows the viability of A20 (Fig.
20 5B) or Jurkat cells (Fig. 5D) after the addition of aggre-
gates in accordance with the present invention of the fu-
sion protein (3) in accordance with the present invention
as shown in Fig. 4 (“super FasL”) in the presence (®) or
absence (o) of anti-flag M2 antibodies. The fusion proteins
25 (3) in accordance with the present invention bring about an
apoptotic effect which is roughly at least 1000 times
greater than the effect of FaslL trimers (used for control
purposes) in éccordance with the state of the art without
bimerizing or oligomerizing components B (Fig. 3A (A20
30 cells) and Fig. 3C (Jurkat cells)) which were used for com-
parison. The addition of anti-flag M2 antibodies (®) is
able to increase the apoptotic activity both on A20 and on

Jurkat cells slightly, approx. twice as much, preferably at



20 5B) or Jurkat cells (Fig. 5D) after the addition of aggre gates in
accordance with the present invention of {he fu- sion protein (3) E@ U 2004
accordance with the present invention as shown in Fig. 4 ("super SLN) Qn
the presence () or absence (0) of anti-flag M2 anti bodi es. The fusion
proteins 25 XHsti nlabcduidesce ast hghllaspr easentptapyend t DOn bEiiRhRROUL L 8-
apoptotic effect ig& S roughl¥ at |east ;1000 tinmes gr eat er than the
effect of Fast?d ra}}ﬂre’r odigdd P¥rIBEENeEl 0ligrpezdsptienaador rrar WasLt he
state of th risdhbho | b Z i | Z] nent s Fi 3A
(120730 ool 1) Shd o Ot THIUSESRERY 1 WETR G CELERTERE e tae
pari son. Thelraktitticom OFigeti 5Bl agdMBDant Thediresul: of taldlse i tHeE case
t he apo totgﬁaactivi y Eoth on,A20.and on Jurkat cells slightly, approx.
twice ab nudfIGTeret aBlyIqmResd sIGLeON D604 1ahst himek| afs trigiansm nfert he
prepar ation md hdp@diis ,'Efﬁ@géﬂih@?dhﬁé_rebMeEHE%Q?éz %H:%Q{qf%{]'éf{ e £1
"super FasL" to higher order aggregates I n accordance wth e presen
i nventi on (Figeki@B emdtim®)ceXhesurfake, ovhibhsissbirbaghthaboutegilesowih
her e.as trinmers) for the apoptosis triggering,

ol i goneri satj.on Jbimer o a

wher e neceséﬁ%/%?ﬁ%ﬁﬁﬁcoﬁﬁﬁﬁﬁﬁ-ogsﬁtFBﬁlB Prot&n Eg}f&BeFQMﬁ Rge
brought abouti hrenghprébenspeaivking slonkecdTadt dtab ARt 0BT 1o 31 idhqg
accordance w th the present invention used as conponent B, "is already Yo
pract i k&l | y Ropmcasa ephipuni aodesaed be iigitteadsyd nehhghtdfy fuyghesamws der
aggregates i dan iLth th resent_ i_nvention. Fig. 6A shows the

ani no aci d éﬂ%ﬁ%ﬁ eggfggqgﬁﬂ%égé% e 1?4?Fcﬁ§933ﬁ3¥¥£%hiﬁhﬁc&ﬁﬁﬁﬁﬁ%

wi th the prdsardntiraeenti on, 15 whereby the fusion protein (4) (in the
sequence fromthe N to the Ctermnus) has a flag sequence, a |linker

(' mur | ney e, 1A nRBPAEQ R TG { AL AnPAGUAEFEs OFL b FUSA0D FEQRRR as
conponent A (40 RaL-ATRIS onfactbslahds| QPR PhE BrebbntOMJaifS A8
15 whereby the fusion protein (4) (in the sequence from the N
to the C terminus) has a flag sequence, a linker sequence
as component B, the -amino acids 18 to 111 of protein
mACRP30 (m: murine), the linker LQ and then the amino acids

139 to 281 of hFasL as component A.

20 Fig. 6B shows a further fusion protein. It comprises the
collagen domain of the human ACRP30 ligand (hACRP30, with
amino acids 18 to 111) whereby the N-terminus thereof is
fused to a flag tag DYKDDDDK and the C-terminus thereof to
the extracellular domain of human FasL (AA 139 to 281). Be-

25 tween the C-terminus of hACRP30 and hFaslL as well as be-
tween the Flag tag and the N-terminus of hACRP30 (GPGQVQLQ)
a linker sequence (MHVD)is inserted. All above-mentioned

data relate to the one-letter-code of amino acids.

Fig. 6C shows curves resulting from the titration of Jurkat
30 T-cell with FasL on the one hand and with the fusion pro-
tein hACRP30/FasL on the other hand, under addition of
anti~Flag antibody M2 (+) and without addition of anti-Flag
antibody M2 (-). Supernatants (OPTIMEM) of 293-cells, being



" coll agen domai n of the human ACRP30 |igand (hACRP30, with am no acids 18
to 111) whereby the N-term nus thereof i fused to a flag tag DYK%%E

the C-termnus thereof to the extracell dlFar domai n of human FasL (

"to 281). Be 25 tween the C-termnminus of hACRP30 and hFasL as well as be-

tween the Fla@risaemind theafsEecbausyith NACRP30- ( BREREIDrast, | hAkKe e x -

sequence (MAVD)is inserted. Al above-nentioned data relate to the
one- | ett er - PF¢SsdnTBihtsadirte gy, verehoWserefore addetlt togiurkatt 1T

titration of rkat+ 3 -cell._with FasL on the one hand and wi th_the
fusion pro &l #%A@Sgygﬁégsgﬁg ﬁ:gtpoe[ﬁér},e. _gnaqee%%ﬁJ_'ré%dFPPSﬁn%fatlons
anti-Fl ag anhdwedyodPthe) xaakid t douFiaddigd ofed apbilo aradit thady-\
(-). Supernatants (OPT| MEM of 293-cells, being 33 3 0 JUN 2004 transiently
transf éct ed SHETY1vas LVHrDhAERPI s LoAndhex-Tprleati Agceddse ‘pzl%t giaterwer e
ther&fore a OpJur - | Lye ri ..decreasj ng
concentratig‘ﬁ'gl%cgh%%n %ﬁét%ga%ﬂzéx% Sptégégfégkiergégﬁpldg%é labneogtl? %€ 5

spective vi altidrid.y From ahe hgrdphkart Tiseklisavascitet eFast nesl Byaldid ve
standard cytotoxicity test described el se- where. Fromthe graph it is
clear that mddlhaw: | nacessdinkingoutMZr osstibkidyng M Ant i@mady ¢rlyandhenl y

h i nki .ef.f.ect th tibod totoxic.ef 1Q fects.
| cont r ast NSRBI SATLe Rhdthy W tetietE Suseanchtoterac ot-
accor diong t Gddies.praseabnt skt itHbradEl the NACRRAALERSL NS oM & I 820%

wi thout addition of- M antibody (A). The addition of M2 antibodies is
hardly abl e fugion prebetnt Recorddarg ofo t heef presentr cinvenbtenr dinagetly t he

Bonn Cool o MAHEIG b A G L0 by Tus Bldhe (RIRRMICE NG AP E Ry

BJAB cells after the addi tTTHers incap f |
ol i gomeri zi ngh)(.cdTtpar atidieiexpesf nHAt amtibbeieBasis harfly @by otei in-1)

W th the prEEEReS HNGeREESRE 1o cthe (Al BRorarateth| fecerdbnt: her ther ds
do- 15 present invention.
Analogue to Fig. 3, Fig. 7 shows the viability .of BJAB
cells after the addition of FaslL trimers incapable of bi-
merizing or oligomerizing (comparative experiment on the
basis of fusion protein (1) in accordance with Fig. 1; Fig-
20 ure 7A) and of oligomers in accordance with the present in-
vention, here as tetramers of trimers, in other words do-
dekamers, of the fusion protein (4) in accordance with the

invention and with Fig. 6 in the presence (“) or absence

(A) of anti-flag M2 antibodies. Whereas the FaslL trimers
25 which are not in accordance with the present invention do
not develop an apoptotic effect on the BJAB cells in the

absence of antibodies which oligomerize through binding to

the flag sequence (Fig. 7A, (A)), a dodekamer in accordance
with the present invention (tetramer of trimers) of fusion
30 protein (4) induces cell death already at a concentration
of approx. 10 ng/ml (Kso = 8 ng/ml) (Fig. 7B). This can be
seen quite clearly through a reduction of the OD at 490 nm.
This apoptotic activity can be increased slightly through

the addition of anti-flag M2 antibodies to a preparation of



dekaners, of the fusion protein (4) in accordance with the invention and
with Fig. 6 in the presence (A) or absencg (A) of anti-flag M2 antibodies.
Wiereas the FasL triners 25 which are not In accordance with the pr@sam )ik
“invention do not devel op an apoptotic effect on the BJAB cells in the

absence of apiddyetieass WAhchaddd gt e zeritty otigh predieng tOnvéheibhad-on-
sequence (Fig. 7A, (A%) a_dodekaner _in accordance wth the present

i nvention (tS&StARs OF FRSheAOREGH0 f f4s AN 30XPEBLBSN i) aFRAGEARCEel¥ithat h
al ready at 0 [ .appraox.. 1 {0 £,8 | 4,4 B) .
This can beaChsC?e n unTKI?Ee gﬁg%fr? §apﬁrgldg§{ ga;uééddt;gclﬁlon 0 ntﬁg:g/a%d&gtn(c?gguhtrznﬁ
Thi s apopt otthe gntésenty tameheibncmregsmsbesitigghd [prad boghl vt logtdcdehint | 2d- of
anti-flag M2 antibodies to a ﬁr,eﬁTaration of 3@{3 0 JUN 2004 dqdekaners in
accor dahce AFRTAHOTHr BERHES | HHER FG93T6h-t i NS RPIPEREAE: AGRBYG WYrsi BR

proteins in QGGAAGNCceWal hfuf{wepreawlieda@i%ﬂt'wh'igﬁeﬁ Qgﬁeka daid-
accordance wt the present 1 nvention represents a practically opt m ag
5 gregation gttasusimiadcoxdpmdet withethpopresent anvenittipn trigmEredshy
the further aggregation to_higher,.order aggre- tes in,accordance with the
pr esent inv&ﬁ%%&?%%‘gﬂéq ed tl]joéjd‘rersesﬂ)(?in aﬂfﬁabcﬁ:ﬁ e?rilglgno?gaﬁf:e Y
bring about mipthdrrdpiiicumé i s881o8iehogkedbcesfects. 10 The amino acid
sequence of a fusion protein (5) in aCcor- dance with the present

i nvention, which contains amino ac- ids 95 to 281 of hTRAIL as conponent A
in cofl nat iTHe viinot Reid isgemEnes ngf damdsion RERRBHLN ANS)L8inl Beegr-
conponent I.S. S i i | 1.; 0)..Jdn..ac ] i t.h the 15
present i nv?r?tnlscoenfwéfﬁﬁ’erglflgr gfegﬁézms%ér?’q;rpoo ’ei‘"'r?ll(r}g;jl ﬁgzgﬁg%gg’%d%& $0I3TT on
as an ol i gonets dfneby283% aft BMRAT af comipomsst X gn Sombdwatitm with
viability of

Jurkat cells after the addi- tign of TRAIL_ triners (fusion

protein witHFBE AP TRYbAtRd Zﬁoﬁ?lPh8gNAFé38rP ngép‘aﬁﬁ"hl]r&)aﬁi%d: Aery o
281 of humam is shown in Fig. 8 (TRAIL-ACRP30). In accordance with the
15 present invention, therefore, the fusion prot_ein (5) 1is
found in solution as an oligomer, namely as a tetramer of

trimers.

Fig. 9 shows the viability of Jurkat cells after the addi-
tion of TRAIL trimers (fusion protein with a flag sequence
20 at the N terminus and the amino acids 95 to 281 of human
TRAIL) in accordance with the state of the art without the
capability of bimerizing or oligomerizing (comparative ex-
periment, Fig. 9A) and of dodekamers in accordance with the
present invention of the fusion protein (5) in accordance
25 with the present invention, TRAIL-ACRP30, in the presence
(#) or absence (A) of anti-flag M2 antibodies. The obser-
vations in the experiment in Fig. 9 correspond to the find-
ings shown in Fig. 7. Whereas the TRAIL trimers do not de-
velop an apoptotic effect on the Jurkat cells in the ab-

30 sence of antibodies which oligomerize through binding to
the flag sequence (Fig. 97, (A)), the dodekamer in accor-

dance with the present invention of fusion protein (5) in-

duces cell death in this experiment as well at a concentra-



" TRAIL) in accordance with the state of the art without the capability of

bi merizing or oligonerizing (conparativesgx- perinment, Fig. 9A) and3 @fJ N 2004
dodekanmers in accordance with the present invention of the fusion propei n
" (5) in accordance 25 with the present invention, TRAIL-ACRP30, in the

bresence ('oh ol abSgpBeoks) 100 aijmf | pclyP (8041 bodi aw) jThengbseicrdeayd ons
in the experiment in Fig. 9 correspond to the find- ings shown in Fig. 7.
Wher eas t he ifigAlthea rdegree dof notigemevkrapiom Bpopheri cthef cembdmachad-

Jurkat cellsin the ence _of antibhodi es whi ol j | t hr.ough

bi nding to %M a@?@%ﬁgﬂc@ogﬁ%&meﬁ, g %))a,nttlhgﬁglgde %ﬁ%ﬁééﬁggc%&- %d'énce
with the presenttidienbicn igHdisi erdeiotRjdrdd@tdsN- iduchscerddndeatdi i
this experinent as . well at a concentra 35 30 JUN 2004 tion of approx. 100

ng/ M (5-K50)theFipresm Anyent Byni nehidak- innghihecAeyraver a8 iLgERTISRd i on
furtfier, the conbine d-_dition _of TRAI i -

agti bodies c Fﬁéaagdﬁeﬁ%ﬁc')#%fma%o%te%éll&- gﬁﬁgg&;%?@%"?ﬁ%&%? éncgeB’\M'_ th
> the presen(t"‘gwerfriogf"ql\’ﬁg&ﬁﬂg‘_iﬁ”§c$@§&aﬁ@é’%ﬁhifﬁée§§§§en&atid@éﬁi |
tenf ol d) apopt 0si s-i nduci activity (Fig. 9B, ()), fromoligonmers in

accordance witdnthe present inven- tion. The am no acid sequence of a
fusion protein (6) in accor- 10 dance with the present invention, which

contains the . am no,acids.77 to 235 of pINF A ri . as n in
conbi nat i on W% ha%%c’of."lcégrresrqqﬁeﬁbc%o?rg} A ng%&gg§8Q%?&‘R &@Pﬁg’) %C&-
compongnt B @itha #1e srgupResetnit! Mdvditdiont wHilth Nedetaings thies aiavs in
Fig. 10 (TNFa- ACRP30). This 15 neans that the fusion protein (6) is found

in solutionasids dddet@m@Bs nafremINgs afmol hyokse) (ta r sERPPIEMUAL i er s
(LELToTS): b daUBUE LR 0L e S P L B L RORESly TR
i ncor porati oyg-of1 8] Hhst kyfipdnentnt® &he &£T€1agl Istquence with linker at
the N terminus, is shown in Fig. 10.(TNF.‘0.-ACRP30). This
15 means that the fusion protein (6) is found in solution as a
dodekamer, namely as an oligomer (tetramer) of multimers

{trimers).

Fig.1ll shows the findings of a cell proliferation experi-

ment. Here as a value for the cell proliferation of CT6

20 cells the incorporation of ?[H]-thymidin into the CT6 cells

of mice as a function of the concentration of trimers of a

( fusion protein in accordance with the state of the art
(flag and linker sequence at the N terminus with subsequent

amino acids 77 to 235 from murine TNFa) without a compo-
25 nent B was determined, in other words of the mTNFa trimer
(Fig. 11A), or of dodekamers (4x3) in accordance with the
present invention of the fusion protein (6) in accordance
with the present invention according to Fig. 6, mTNFo-
ACRP30 (Fig. 11B). The incorporation of 3 [H]-thymidin is
30 shown in counts-per-minute (cpm). The experiments were car-
ried in the presence (*) or absence (A) of anti-flag M2
antibodies. Here the trimer of mnTNFa which is familiar

from the state of the art has only a slight proliferating



"~ of mce as a function of the concentration of trinmers of a fusion protein
in accordance with the state of the art {4lag and |inker sequence hﬂf m
term nus with subsequent amno acids 77 to 235 from murine TNFa) vth1 20
" conpo 25 nent B was determ ned, in other words of the nmINFa trinmer (Fig.
11A), or of e&ﬁéﬁ:itarmf str(élx@jaiceameoadaeceb\i\hﬂhngheo phes@NF iremspton of

the fusion prote| I n accordance h the prese ention according
to Fig. 6, %& (EL§) -1¥B) S1 e?ﬁ YlHﬁﬁF%ﬁF%ﬁ oﬂrﬁx g?ﬂFtﬁW§h1%Fn i s
30 shown 'n ”téarl?eE)nﬁ'X”‘Hee 659g}veah%f@&&erﬂﬂ@3r5§dﬂ\€{8ncé&“ dritef fpafhe
presence () or absence of anti-flag M2 antibodies. Here the triner of

mMINFa whi ch dng iftydildar (‘fr Oofthidetigt atRedt dresarl ikl ynd HHetwfore
proliferating 36 3 0 J UN 2004 effect on the CI6 cells after binding to
t he TNﬁI%axéikﬂom?rKQ¥FgH@?f?FFg 11A). A clearly increased proliferating
ef - fect can only be observed after the addition of anti-flag antibodies

(") through el - 14 nky an h fo I ZlLn n
Cont rast Lo ¥h eonFEARE 'ed [ HAEsIAA MOLG, OlEp BITJAMES | EhlThdudSanet
i nvention ofwitte thenmgssesdret e inverdn-ordeknttheof ttiveefssi drexpr otdien §63 in
accor dance mnth t he resent _i nyention, showlggheavy roljferatin ef{gct

t
whi ch 10 carfefaeriyCbe eFP8doRt BF hpih 1fp& HAEF oM
cross- | i nki ng-afide fiﬁeeaeibﬁodls%warai ﬁ@&’\?}kaﬁi?éﬁfe}atﬂnga%é@d‘%%hh

the present “invention as ref er ence can In ‘contrast only Dbring about a

sl i ghtig ncr essie Sfrdddypbal cbsearvaid ngk €3 f @g/ml N(ApopBheseomidati®en of
findings with the 15 sole addition of the dodekaner in accordance with the
pre- sent i mmas-drﬁ.nkin@annttel-sfelm f apkibpidies handandodejamers i 0*) in

o0t Sance WAL AU AL SpIRh | NEL BB Dot bAoAl FoslPURKATR 4,
sequence of corftisdsth phdtvebiing dbbwrccdrslight increase of the prolif-
erating effect in comparison with the findings with the
15 sole addition of the dodekamer in accordance with the pre-
sent invention. It can be seen from this that an oligomer
in accordance with the present invention, here in form of a
dodekamer, already has a practically optimum prolifération
effect. |

20 The amino acid sequence of a fusion protein (7) in accor-
dance with the present invention, which contains the amino
acids 116 to 261 of hCD40L (h: human) as component A in
combination with the oligomerizing domain of ACRP30 (AA 18-
111) as component B, is shown in Fig. 12 (CD40L-ACRP30).

25 Fig. 13 shows, in exactly the same way as Fig. 11, the
findings of a cell proliferation experiment. However, in
this case, in contrast to Fig. 11, human PBL (peripheral
blood lymphocytes) were used. The figure shows the effect
of traditional CD40L, which is present in solution in the

30 form of a trimer (flag and linker sequences, as in Fig. 12,
with subsequent sequence from AA 16 to 261 of hCD40L with-
out an oligomerizing component B; Fig. 13A), on the cell

proliferation in comparison with the effect of dodekamers



~dance with the present invention, which contains the amno acids 116 to
261 of hCD4OL (h: human) as conponent A i4qy conbination with the 30 JyN 2004
ol i goneri zi ng donmai n of ACRP30 (AA 18- 111) as conponent B, is shown in

" Fig. 12 (CD40L-ACRP30). 25 Fig. 13 shows, in exactly the sane way as Fig.
11, the findi ngscoafdanéel wiphothéepabisenteipeehtikdh. olfoasdion igrotidiss
case, in contrast to Fig. 11, hunag P%& &geripheral bl Qod | ynphocyt es)
were used. The fiBurEHS iR dhevefhedtne PTeFeRf t FBNEREESR0L2S wWAREHT sin

present in | it i i 18 U RigEer g ki S,
e T Fig, 128 o SRR, SEi g, BT A S PSR R T

out an ol i gy | &l Ngh& oapoaese BA) Fod. ah8A)-£1ag Mbeaaelibodired istenattioai n
conparison with the effect of dodekamers 37 3 O JUN 2004 in accordance with
the present thae@PABh drimes omapr Braictdcally ine aprelifaratingh affect,

Ccper i ment & a6 1B Ye RSB o B EERF SR IR | DT EhE R BRLY0 Gt B2 Ehow

that 5 the @W0latregay s detetteal Wi tho mycdl ifareat | gnebtheehtrionkersas
in Fig. 13B a corresponding proliferating effect can already be detected
with much | WM Boncehtr afigns 3B/nncidet. ¥tR¥Egy. IBEYSt h&he aviarisole

the variabl 3‘1/"&%%:%%(1410”" inl %t%te*ler‘ﬁf’&g,&%Mtalﬁgé?h‘d&ec%%%‘%%{a@i&{’é; 10
because a concentraied sUpernatant, ose absol ute "concentration i's
unknowt) washechieske The cadiicattmated owssseratantng amthodd ag avdo hotle es

and dodekaners of fusjpn protei 7) in accordance wth the present
i nvention ('CYNCRLIBELPRNCE CHHQ&gH)@ratﬁaé ﬁﬁirdleﬁier.lﬁ‘ﬁ I‘Eﬁ%l?gli%tlon of
concentrat | O&Sasmj‘.ﬁkgﬁgaaﬁeinﬂaenqh@gb%%sf ghat beRexatesd AU LA NE

f.ormati on of higher order aggregatés. Fig. shows a schenmatic
represent at ipeotodin hé7$t rinct aceordahcel wjaheriieedprasénternisivdritgiores ( A

and 14B show schen%f of the %g earance of native "bungl e proteins" with
their 20 al rdddy FatTTURRGFi gofithi zedCBRFAEFuUr e2( Fi §UTERRT hexdifer oFOW$Ead

domai m4ri negsnddn€rat DoAB S hesaFR! eBENt apr eberBspbAding proliferation

effect through the formation of higher order aggregates.

Fig. 14 shows a schematic representation of the structure.
of oligomerized multimers. Figﬁres 14A and 14B show schemas
of the appearance of native “bundle proteins” with their
20 already nativg oligomerized structure (Fig. 14A: hexamer of
head domain trimers which form the complement protein Clg;
Fig. 14B: tetramer of head domain trimers which form
ACRP30, a serum protein produced through adipocytes). 1In
this way, the head domains of the native monomers at the
25 Clg or ACRP30 complex are multimerized and oligomerized.
Whereas thé Clq oligomerizing complex is formed from three
different gene products, the ACRP30 oligomerizing complex
is a homododekamer, in other words identical multimerized
and oligomerized gene products. The respective individual
30 polypeptide chains on which the above-mentioned native oli-
gomerizing complexes are based each have a head domain, a
sequence section which c¢an form a collagen triple helix,

and a sequence section which can Jdligomerize 6 (Clq com-



" Fig. 14B: tetramer of head domain trinmers which form ACRP30, a serum
protein produced through adi pocytes). Inzgthis way, the head domai mgs( gfjNbine
native nononers at the 25 Clg or ACRP30 conplex are multinerized and
" oligomerized. Wlereas the C g oligonerizing conplex is formed fromthree
di fferent gpmexpr educt s(ACKE3ACBBRE ek gamiliazieng tonippl @xhel$cas into a
honododekaner, . in other words idegiical mul tinmerized ind ol i goneri zed gene
products. Theligspeadilge aindi®iFuat? FPHIS RNt FRPRREFRELSN whi ch t he
above-nentioned native oli- gonerizing conpl exes are based each have a head
domain, a §gQuUERQe $R{HhIMH Cdekéfat D6 M Sp£OsLRELRLbNI BECaheliDgomend a
sequence section which can dligonerize 6 (C'q com 38 30JUN2004 plex) or 4
( ACRP30 comtkex) muditlisgen it igteordanceswibhothe peesgnbunavengions aff a2

nonofers, respectivel Fig.,14C contains a schenatic representation .of a
ol i gner - if@&lﬂﬁtPﬁéFeFﬁ dﬂ%oﬁﬁﬁﬂﬁg%QQ% Vﬁggpﬁgyﬁnﬁﬁé%ﬁﬁﬁiéﬁvﬁp R
fusion protgigng n ﬁ&?&:ﬂg@f&%&ﬁh (e Ay exRRin i1V eMid one, (FasL-heREFD) ,

i g.

protein (4) as shown In , FasL-ACRP30), which has four trinerized
TNF | i gands whéclp hadse fNFr | tyandriggd INGt ldapmsist s(®fg TNFhei FHAdS igand

conponent A, iich oli- goneriz a, honndodekaner in_accqrd W tih t he
present 10iﬂ%%§%i951ﬁﬁﬁﬁiﬁﬁﬁt%€ t§F|ﬁb%ﬁ9??kﬁss%aﬂ8388g§e§fi%@?ﬁ% o%he
ACRP30 pr ot @othe3s Z&0 N NENholRodvlieknes fiolntbcdiaride wiPhethen prdaemiton

protein in accordance with the present _invention. Fig. 15A describes the
const rifct i odnFrend ifaRy t RBEFORGE orhe 15PrlRasnT lddor aeAgeR6et heepbeRAt of

I nventi on, I ; i | lrag {%ﬁrq ma -
(am no aCiggﬂ%é%ﬁ?%ﬁ%ﬁg?égg%ﬁgégagx% ngﬁﬁgﬁng%?g' icﬂ SLE gé &SEPﬁﬁbe S
flused N-ter mmpdld,y inaaa flusileer pnotébnwinclaczordammenentitid, thaslpresent
(AA139-281, ,i.e. .the extracellular domain 20 of FasL or a fragnent thereof)
in Fig. 15AIRYENGHted C terminally also via a linker. The fusion protein
hEDA/ FasL according to the present invention is present as a hexaner,

Fig. 15A describes the construction of a further fusion

15 protein according to theé present invention, namely
hEDA/FasL. Herein, the collagen domain of human EDA (amino
acids 160 to 242) serves as component B to which a Flag
epitope is fused N-terminally via a linker and to which a
component A, FasL (AA139-281, i.e. the extracellular domain

20 of FasL or a fragment thereof) in Fig. 15A, is coupled C-
terminally also via a linker. The fusion protein hEDA/FasL
according to the present invention is present as a hexamer,
a 2x3mer. The EDA protein is a further member of the TNF
family, which has also a collagen domain (Fig. 15A above)

25 besides a transmembrane domain and a TNF domain, and com-

prises 391 AA in its human form.

Fig. 15B illustrates studies with the fusion protein
hEDA/FasL according to the present invention. For the pro-
duction of the fusion protein, the collagen domain of human
30 EDA (AA 160 to 242) was initially amplified by correspond-
ing primers and then fused to the corresponding sequences
at the N~ and C-terminus, respectively, for Flag and the
extracellular domain of human FasL (AA 139 to 281). Now,



"a 2x3ner. The EDA protein is a further nmenber of the TNF famly, which has
also a collagen domain (Fig. 15A above) 33 besides a transnenbrane %om o
and a TNF donain, and com prises 391 AAin its human form Fig. 1%
“illustrates studies with the fusion protein hEDA FasL according to the
present i nv&igi.odSBareftesentos ductvesnrebullbénfudiram ptlot et it rhheoaoldmgen

don'ainofh A to_242) was initially anplified by
corr espond- 8 g %f'ﬁ?éd CI‘lrg‘n Faskd o thee eBfr dhdpRg st'etéﬁueﬁé‘éé-mht

the N and GrbeeRhNUREDARBRSEL i %! 0 g gt h in
of human Fagf (AA 139 to}e 81). g w)hhSéS; %SE%%N 2004’ F%n&é%B%ﬁgdpﬁ%sﬁ\t gﬁm

curves resubntagFlagmantdboidy M2 andfwithowataddtelds oft AnEdsFlag tine- one

hand dth t EDA/ F ddi t f
ont - FPag. antPHaNy PRe” SR SHRARGNt Saur] DEBr ShofSaTeataAs SoRBRay TR
Supef nat ant g1 RRTKMIMarffeO%ellieh i & apeDa)easly Andnshsebad i h

FasL or hEDA/ FasL and expressing these proteins, were therefore ad
Jurkat T-celthgse| @r%%é@ssuwewbbﬁmﬁnrs addeddaor ehsnk@tc’ﬂﬂcehﬂ.sat |Imns

shown on t ed .and the respective 1
viability rgﬁ‘:ée?é% El?%tl“ﬁje% &1 s%@%%&yea%%acw?ﬂﬁgaiﬁaﬂaaﬁ own
cyt ot oxi ci t ynt €dle dﬁ&ﬁm&eﬂf ersgwn@se wEﬁ:@WleEanoy@rdaFthtthé QEQ?ECT&:B.%
FasL is inactive_w thout crosslink- ing ant i body (@%é hi s case
only &Re cr8d3pihkityg rader &fF et ﬂérkﬁfil Bogglie & t;eymmedebye@m

(s). In 15 t C p usi tein
accordi ng t%eta hgagpes'gf{@%%%%?ﬁ%nq%%éne?ggEg%ggéas ,_é&iﬂslgﬁ%r'ead'{/"o“gc%lhgved
wi t hout addgteph atlmaenﬁe&mdyhéb)Fabh ishiinacadere twictlaodtt cebsefll 1Mk~
anti bodies is sg'bll ncrease, th% effect of the fusion protein

accordi ng t&"fh }Dé’gé(nt(d)nvéﬂ 1s RSt ERAvERPFEAIRKiING
expl ai ned i arEBEE ctg;atlhebsénrfamy ofr2 t aylkak! C&@pﬁ&f@bg@f@%%%s (W)€ 1In

foll owing experinmental situations (a) to (f) are to be
15 contrast thereto, the corresponding effect of a fusion pro-
tein according to the present invention, namely hEDA/Fasl,
is already achieved without addition of M2 antibody (0). In
this case, the addition of M2 antibodies is still able to
increase the effect of the fusion protein according to the

20 present invention (e).

The present invention is explained in more detail by means

of the following embodiments:

The following experimental situations (a) to (f) are to be
referred to for the six following embodiments, in so far as
25 appropriate and corresponding modifications disclosed loc.

cit. do not apply:

(a) Vector constructions for the FaslL, TRAIL, TNFa and

CD40L fusion proteins

A DNA fragment encoding for the signal peptide of haemag-
30 glutinin, including 6 bases of the untranslated sequence in
the 5’ region (CAA AAC ATG GCT ATC ATC TAC CTC ATC CTC CTG
TTC ACC GCT GTG CGG GGC) and the flag epitop (GAT TAC AAA



“referred to for the six follow ng enbodi nents, in so far as 25 appropriate
and correspondi ng nodifications disclosegdgloc. . cit. do not apply: gﬁﬁ
Vect or constructions for the FasL, TRAIL, TNFa and CD40L fusion prat UG 208
" DNA fragnent encoding for the signal peptide of haemag- 30 gl utinin,

i ncl udi ng 6ghgseaTotatheaunanans! aitesl Siatkencesdm gde GGA reRE 08T 6 CAAGAAC
ATG GCT ATC ATC TAC CTC ATC CTC CTG TTC ACC CCT GIG_CGG G&XC) and the flag
epi top (GATtBAC peatabcBion)Unibes4 E3EL caATSA3eE GAROAAARDRY h8amiHik e EGGA
CCC GA CAG e trigti LLes; | zri 24! I

wer e cIonegggg%§ég%trﬁ%%régﬁfi%%$%%9§F?gé Eﬂﬁg%lﬂgﬁghéanHl d?égglﬁggrfied
PCRI I | vect apdifn¥dt rRegRITI NVektek, (EtWiertagets) NVnDeslkoh Nétheadesds)

720- 769 del eted (PS 038). E t ' f the tri '
Fasi. tBe anifodaials &1 bages 20 1ok WSHCELoERdodERg 40 hufeh EBEL.
franed by Lheceshohol sl oo A @pthEenReadereanphikbedoniishy 38R

and cloned in"the no I'11 vector. 10 For the. hexameric FasL the
encodi ng segue28d faf the aeimencacieiscdding of@8lhufpanghsin biténeddby by

EcoRl restriction sites, and in addition a he 5" end by the, Linker.,
sequence Gﬁ%?T%ﬁﬁFEﬁc§4ﬂPSSlEﬁalﬁFQ%m?%%o%ce%gOn“Ff&Magéi?#h% HAER al
untr ans| at edcReAUENeA oheAC NG HAGIITE 35 PR IGT ddt JLC ATT ATG ATT CTT
TGTI TAC AGG CAC CGA GAT GIT GAA GCC) was cloned into the EcoRl restriction

site of the vector PS 038. The "super FaslL" (Fig. 4, fusion protein (3))
was gdf- er ¥oad the thrxdmarieuEasbntde gnseidingmeesiesnce nfehethei apdno

e o sl L R o e B U g A T e R ©
hel p of PCRsittleat iatrd nirt haddilsiofrohkowheg S’hiemd ey Rdsd 1ankap seqdent®l to
281) was  clonGe 'Ind LR R B e 578 chE Wi p mi08on IR P oEha 2R
natural, untranslated sequence (GAG AAG CAC TTT GGG ATT CTT
15 TCC ATT ATG ATT CTT TGT TAC AGG CAC CGA GAT GTT'GAA GCC)
was cloned into the EcoRI restriction site of the vector PS
038. Thel“super FasL” (Fig. 4, fusion protein (3)) was gen-
erated by the introduction of a point mutation in the
linker sequence of the vector PS 038, in that the sequence
20 CAGTGTGCTG on the 5’ side of the EcoRI restriction site was
replaced by CAGTCTGCAG with the help of PCR mutation meth-
ods. Following this the FasL (amino acids 103 to 281) was
cloned into the modified PS 038 in the manner described

above.

25 For human TRAIL, murine TNFa and human CD40L, parts of the

extracellular domains (TRAIL: amino acids 95 to 281, TNFa:
amino acids 77 to 235, CD40L: amino acids 116 to 261) with
Pstl restriction sites at the 5’ end and a stop codon and
Spel and EcoRI restriction sites were amplified through PCR
30 and cloned in the wvector PCRII (Invitrogen). For the ex-
pression of the ligands as trimers firstly the sequence GAT
TAC AAA GAC GAT GAC GAT AAA, encoding for the flag tag, and
the linker sequence GGA CCC GGA CAG GTG CAG were inserted



- 25 For human TRAIL, nurine TNFa and human CD40L, parts of the

extracel lular domains (TRAIL: amno acidg,95 to 281, TNrFa: am no ag{dgy i
to 235, CD40L: amino acids 116 to 261) vvig'h Pstl restriction sites at the
5" end and a stop codon and Spel and EcoRl restriction sites were

anplified theeygbnPERe3G it idtoNed sDtéhepypaat OrnBCRIJ eI |1y £h89QRL L JF0T

the ex- pression of the ligands as triners firstly the sequence GAT TAC
AAA GAC GATPCRELEAT(Q¥agerh(Bli nipdbr tHealilyg tBhe arigan@e [Wanr sub-

GGA, CCC ,GGA nse; 0JUN2004 bet th
Cesi Tl oti onLPrEY BAnEF CAABRSh EITHE LG &S E 16 (q agen) (P 330).

Finally, the ligands were sub- cloned as Pstl/Spel fragnments in PS 330. The

expressi on ypet GxgdsFoei - ABRIE WAST CERST-ACREB 0 nwab tdensmtlovedg wmy .
By neans of the EST clone AA673154, the encodi ng sequence for_the am no
aci d& 38 tothel fodlowdng May nBACRPEDS Plafdg By T HelanRtAReYBordsi ttde

Nsi | and Psgl., leORRA f%@gg{%é n&cﬁi&é‘elfsﬁéla%f tak%hgnn&ié-e of

t he vector encog:iﬁg %or trimeric such a way t 0 the fusioned
Nsi |/ Pstl réskr ACRP30,Sifrmmes bpcahed restrietibn sideofNshE endodistyf,
sequence). The vectors for_the e ression of the fusi onﬁgrotei ns ,of thi_e

ot her TNF cVEékFﬁ@?ed\Mthh PAERPSF et Rt he b@s%b’é??F FEHOBf Sife ©
correspond- +hag vi%‘ga;&rﬁn%eédfa&_tfb& e I ESEA O (8Rt Sudresd- AERPIQ 5 by

the respective | sequence”into the restriction sites Pstl and ECoRI.
(b) BEoressithe &udipmad Wil fPetlerosbrhahiohusite pias letatedSpablthe

cl ones were _establis I n bacteria (strain 5. Mth 0 plasm. d, pRep4
Q agen) for 51? hé".l.det f %% ﬁ?ﬁ,ln?N §WRGC OEyeTWeec’rzte%%écf?5et§Foﬁég—
were precul birealseénows nirght fusion’profeliBsbiodt the tdtloemi TRE! chtokihes

|

}ig/m) and kanany- cin (50 }ig/m) and were used to inoculate the nmain

culture (dwiEhi SFRPID wegroRIPalteB7RY , SHps Eh-WekoR nedtickRer GPTEREPERNd-
expressi on ghlers QRGN o Fs9; 5 AMhETExbPe838bn’ FeStdr FasL-ACRP30

15 by the respective 1ligand sequence into the =restriction

sites Pstl and EcoRI.

(b) Expressing and purifying the recombinant fusion pro-

teins:

Stable clones were established in bacteria (strain M1l5 with

20 plasmid pRep4, Qiagen) for the. trimeric TRAIL, TNFa and

CD40L. The respective clones were precultivated overnight

i at 37°C in LB broth with ampicillin (100 pg/ml) and kanamy-

cin (50 pg/ml) and were used to inoculate the main culture

(dilution 1:50, growth at 37°C), which was induced for the

25 expression after one hour with 0.5 mM IPTG (Sigma) for six

hours. The bacteria were harvested by means of centrifuga-

tion, washed twice in PBS, lysated in the “French press”

and the lysate was separated from the insoluble rest by

centrifugation. Stable clones were made for all FasL pro-

30 teins in HEK293 cells by means of selection in 800 pg/ml

G418 (see loc. cit. as well: Schneider et al., J. Exp. Med,
1998).



hours. The bacteria were harvested by neans of centrifuga- tion, washed

twce in PBS, |ysated in the "French pre§§" and the | ysate was sep?pgﬁmi |
fromthe insoluble rest by centrifugation. Stable clones were nade pq
- FasL pro 30 teins in HEK293 cells by neans of selection in 800 pg/m (418

(see loc. cithe ayiwRidic Soidehdrametial 14igdndEXpndVRfiperl 3981 ¥Erd0PR2004
The trinmeric and hexaneric |igands and super FasL were pu- rified fromthe

super nat ant 18 egh AR thmesUBRrBRtBAESEOLr isfRDLPs AloNaRy FaRs BRCcte-

50 i o t 1 aPe e ORE oH Y St of PEECH BT ¥haBer 408). of Mol e
Tris-HClL (plozse8)(Sikdma puSkitzealdane))l, aceidhtind RES-hn500mM ceitrater HaOH

(Centrikon-30, Am con Corp., Easton, TX, USA). Fusions of FasL with _murine
ACRP30 Sner e (Rl i i &+ Th @ndl  £Bmesiiats Lannertrakbzedpatih ar@téz wWEPd YRS ed

wi th”50mM 16 NaClyeand Jy ni ﬁm%r?é“:% 1AL PH YA ES éeaetb#% 305 yco’I‘P—a”S

of hydrochloric aC|d/ e reconbi nant prote| oun
ML- agar ose (ceBitaramorSn &Cmrtﬁxaﬁcbnm Ehiten CorgBS-EddYor ,l0TKM USII)e
buffer was replaced by PBS in concentrat ors. The concentration of purified

pr ot ei ns 15 sdeter dthro the bi c in acid process (Pierce
Chen car Co FUSRSERr vl HASL o PREP 0y (LA bERFATIEE A,

and the purlﬁom@fmh@e ﬁéﬂﬁla%s Wﬁﬁedeé éEr{‘a@éjantté"rQHQQ R EACK 11 SOmM
Coonassi e Bl ue staining. The fusion CFr ote| ns of TRAIL, TNFa and CD40L with

ACRP3(10 20 \N@@- amI@d 1 M h&aldgpand vehas gdiysvatue he'asorselof tenr7 chedy

super nat ant s e n |1 oW T cells .were
transfect ed Vi 3%%2%%%% 1eé>:(praec§.§1|/§10 CJHOleL(}g% (fs%r&t%ﬁ(bo n%%sct @roécle&rhm

phosphat e FYBIahDdthAht eboud el | sxlha@al‘mera | nsilgated smhztalneapmm Riridat e
for 16 hours, 25 the cells_were washed with PBS and |ncubated for 4 days |n

a serum fr e IRty MY PR TRRI A GLBLo ™HR:) Then dudfsd MasinkPLIeed PEd&
one-twenti etjy ofohbeneERELRAl. VRh&Moncentration of purified proteins

15 was determined through the bicinchonin acid process (Pierce
Chemical Co., Rockford, IL, USA) using bovine serum albumin
as a standard and the purity of the samples was determined

through SDS-PAGE and Coomassie Blue staining.

The fusion proteins of TRAIL, TNFa and CD40L with ACRP30
20 were added in the respective assays in the form of enriched
supernatants which were produced in the following manner:
293T cells were transfected with the respective expressions
plasmids through the calcium phosphate method. After the
cells had been incubated with the precipitate for 16 hours,
25 the cells were washed with PBS and incubated for 4 days in
a serum-free medium (Optimen, Gibco BRL). The supernatants
were reduced to one-twentieth of the original volume
through concentrators and the presence of the protein was
checked with Western blotting. In the case of TRAIL-ACRP30

30 and TNFa-ACRP30 titrations of these proteins were compared

with titrations of purified trimeric TRAIL or TNFa in or-
der to determine the respective concentration of the

recombinant fusion proteins.




t hrough concentrators and the presence of the protein was checked with
Western blotting. In the case of TRAIL- 30 30 and TNFa- ACRP30 t i M
of these proteins were conpared wth titrations of purified trlrre ic L
or TNFa in or- der to determ ne the respective concentration of the

recombi nant (¢ ustHstpieg et N6 . mé3 3% LHN 2t £ Corekinng tife 1Pl wesbagh
wei ght of the multiners through gel-permeation chronatography: The size of

the different fIR%REFIRA PR V\B§°EEF8EIH?HBM t hrough gel-filtration on
Superdex 200 HR10/ 30 (Pharmacia). 5 Reconbinant protein with the internal

standards caidl gsse a0 oual e fbidhd heusass rddionld | UBE Gak-hexageri c

| i gands, rritin and oval bumn for the fusion protelns,
| oaded ont ochitmugiol geh-fhlarablone oof Smp@rplex 2@I0uﬁ§c10wﬁ3tch (FB&:(rmacSim L _m n)

and «collected in fractions of 5 m. Th resence of the protejns in
Fhe bt or dracomb gt St Dpdrho e | dHCERPSTnS TR RdAr IR0 A alaee
acid was defeq MoRadpiiniihy VSt @He bbakki ¥ the %'ﬂ@né%fld hgndprd eifsr yas
determined wth the hel p of thyroglobulin (669 kDa), ferritin (440 kDa),

cat al ase (ngamm ahdolfenr i(tlis8 asdk baplbhoinng arer the aRERAZD (HIskdr) ,
oval bum n (43 k chynot rypsi,nogen A, (25 and _ribgnucl e (1

cay - (d) oSS EAy YRS B PERSHORAER, Gl el b, SNal TG IR Lo
tai ned 5% hepitédanitiabed HGS.5 Hie/miwpnadd | ¥ophestaat e 2dabitieis cakl s,
BJAB Burkitt's-1ynphoma cells were cultivated in RPM, acconpanied by 10%

FCS. ¥he hube#d eBr-yoRhe rrFrRfenee| I°5f 26Benmrotains vifedthe Aiffarent

-t er ol o G © el el ARRARATL RGN 2% £S5 AL MEidnosc

contai ned a ics (penic rep cina respec 25
tively and aebdyeas deté@miged )th'lfheWéitérrdelmbmtd@hﬁg muThee sicze axf ctRecel |

line CT6 was cul tivated i.n. RPM, | e- nt eq by o FCS

nat ri unpyr REPESIBP FRF 2deﬁ§FE‘&BF6‘e?'pﬁ§E‘o|t%%1§eﬂ-ﬂ éfpl)g:é lf%%%ﬁd {PPBned

EL-4 cell kpa), ferritin (440 kDa), catalase (262 kDa), aldolase (158
15 kDa), bovine serum albumin (67 kDa), ovalbumin (43 kDa)

chymotrypsinogen A (25 kDa) and ribonuclease A (13.7 kDa).
(d) Cells:

Murine B-lymphoma A20 cells were held in DMEM which con-
tained 5% heat-inactivated FCS. The human T-lymphoplastom-
20 Jurkat cells, BJAB Burkitt’s-lymphoma cells were cultivated
in RPMI, accompanied by 10% FCS. The human embryonic renal
cells 293 were cultivated in a DMEM multi-material mixture
F12 (1:1), accompanied by 2% FCS. All media contained anti-
biotics (penicillin and streptomycin at 5 ug/ml respec-
25 tively and neomycin at 10 pg/ml). The IL-2 dependent murine
cytoxic T-cell line CT6 was cultivated in RPMI, supple-
mented by 10% FCS, 1 mM natriumpyruvate, 50 uM 2~
mercaptoethanol, 10 mM hepes and 10% conditioned EL-4 cell

supernatant.
30 (e) Cytotoxic assay:

The cytotoxic assay was carried out essentially as de-

scribed previously by Schneider et al. (J. Biol. Chem.,



supernatant. 30 (e) Cytotoxic assay: The cytotoxic assay was carried out
essentially as de- scribed previously by,gchneider et al. (J. Bi0|'¢§ﬂeﬂh’
44 30 JUN 2004 272:18827-18833, 1997). Fifty thousand cells were in AHH 00k
for a period of 16 hours in 100 pl nedium whereby the nme- dium contai ned

t he di spl aygd2k1g8ard-a88cant NAIONS Fifthechquearice=Dls apsescenetivhteg m
M2 antibody (2 pg/ml for 5 TRAIL). The viability (cell survival rates) were

L
det ermi ned IQFtR Eﬁ@%ﬂﬂ[??ﬁlﬁwﬁ%ﬂﬁé é&héﬁgnﬂﬂnm§5%ﬁﬂﬂ[ﬂﬁﬁ%@%y[ﬂ?s-me‘
di met hyl t hi - 2.\l <5 [ 3- carboxuat : :
Ul T ophenyl TR, Cor Lo fnt R T S CLRd - Copfantzatiaqs gy, the

col our devebopsentewasr abbgemdef onft le weptmil r ¥ b tibody t @i qed /iyl 1 for3
hours). The _absorbance wﬁs asured gé 490 nm_(f) B cell praliferation

assay: 9CD19 BB i v & e VA& BAdId % of G2 cF%ﬁV#ﬁ%ﬂuF%ﬁe$#KE$§%rgﬁﬁsrmﬂ?ﬁﬁ
humat | | walieod ' [ )] 3 -
bur T - wiEEab RN PRIRD CorY B A © ) peh A TRAREEHE A PR C S A5 e

hundr ed t hoddmetdhylthfiaed1C2~4A ] Hos] 3+cerbetyns tersgphenph] ed-fd- 72 hours
in 96-well Lates wi 0,000 aut.ol ogous CD- negative irradjated PBL
n 120 pl ndBREDRBHRL IO ECS TR Tty | 825 € W EFORRGS 26 AR 1t HaCLGTbI ¢
CDA0L fusi ogIprot@idiScolblik Uevdi nfPyadntd1RAicRs £48 RN Fequired
Subsequently, the cells were pul se for 6 hours with [3H -thym di'n and the
i ncor gOr at i 6ameasi typaeakled W th 3 ikpmussci Bhel khsoohaneentwag). m@askneshar d
to the descrip Pﬂn of the nmethods used for im 25 plenenting the
eﬁbodinentsaéx% ‘e reference is nade oth erwise to Schneider et al. (J.
Exp. Med., Vol. 187, No. 8, 1998, 1205-1213) and the publications quoted
there as ref(f)eBegefd. ptal igehadiisntassay:

CD19 positive cells were selected by means of FACS sorting
from human PBL (peripheral blood lymphocytes) with magnetic
15 “beads” and purified, whereas CD-19 negative cells were ir-
radiated with 3000 rad. One hundred thousand purified CD-19
positive cells were incubated for 72 hours in 96-well
plétes with 100,000 autologous CD-19 negative irradiated
PBL in 120 pl medium (RPMI 10% FCS, antibiotics) with the
20 titrated soluble CD40L fusion proteins, with or without M2
antibodies (10 pg/ml). Subsequently, the cells were pulsed
for 6 hours with [?H]-thymidin and the incorporation was

measured with liquid scintillation counting.

With regard to the description of the methods used for im-
25 plementing the embodiments explicit reference is made oth-
erwise to Schneider et al. (J. Exp. Med., Vol. 187, No. 8,
1998, 1205-1213) and the publications quoted there as ref-

erences.
1st embodiment

30 A recombinant fusion protein (2) was expressed which had
the amino acids 103 to 281 of the hFasL (h: human) as com-

ponent A and at the N-terminus of amino acid 103 a sequence



- 30 A reconbinant fusion protein (2) was expressed which had the am no
acids 103 to 281 of the hFasL (h: human) gs com ponent A and at the{ jynN 2004
~N-terminus of amno acid 103 a sequence 45 3 0 JUN 2004 of 18 AA

( VDLEGSTSNGRQCAG RL, so-called specific linker) as conponent B. In
addi tion, adf aps SERMUEVDBEGSTENGRQCAGIRG, 36i-dalD¥KDEPRIE it aAinkkef as
sequence GPGQVQLQ fol | gwi n tgis was coupled at the N-term nus of the
fusion prot §WPSNRE t Erni kil 28R 1ESRPoneht LEIY FEEIUBRCEF YL BRmb&Cat 2péno

exper i ments,, & J41Sip¥k ol Anlil)a Wasi ier psgﬁgsﬂc&hi@ﬂsﬁ@béﬂoh%if&ing

above-nentioned flag sequence at the N-termnus wth the sanme nker
sequence foltlovs ngast caupledit atnmibthes HBntermimest of tthe hifssdont eprotein

Ctermpus t 10 aminpo agids 139 t of hFasL. Accordingly, fusion pro-
tein- (1 dif TE???%B??U%%OEOBPSPEPg ég%FﬁﬂroESh a del etion which covers

the Specific linker and the anmino acids 103 to 138 of hFasL (Fig. 1). The

vector constgdet beppalrathel Usigdy el €5 NSa( FusdBH hotdtnt Q2K RlAfFeekn
accordance wth the procedure described in (a). The expression and

purificatiopagssed wWaischnapsot beds theoeskopkeamenthoaecofdag esavuéncheat

procedure descrifed in. (b) Ilep rified fusiqn proteins (1) re .subjected
to reducinggafﬁ grgﬁ5W9P&3u8Ph cgﬂﬁiﬁﬁgﬁkﬁéﬁ}%#LﬁF%ﬁﬁn% e&éi}ﬂﬂﬁ%ﬂiéglly
separated (Rilge @)tekiniked wnth cvnmiwedeierthintaentit d-ierolmesl ghe

wei ght of the respective bands. Final%g A20 and Jurkat cells cultivated in

accor dhce RO (aFifsr d3%rkRedBang M%ﬁt-ed“@@’édia?gbvaxifd-lse}'ﬁayprﬂ‘ac
25 cordance g {h gﬁ) - 41 P23 S BY WP FLSAH ?Eo@@ing 'f??l rtr:e%%ﬁ&cz% §a&$‘lé’€ié{?gi .

two cell lines w i nCreasi ng concentrations "0 fusion pro
(1) or of biwlketshofoveraetbe Epecdtfier limkds hadanbesprdind fecidsi O3 to

protein (2) jn th resenge or_ absence of anti-flag M2 anti bodi es (Signg,
30 Buchs, S ?%é?faﬂg??iizgfﬁatl?he absor bance was determined at OD 490
mm

The wvector construction of the fusion proteins (1) and (2)
15 took place in accordance with the procedure described in
(a) . The expression and purification of the fusion proteins
took place in accordance with the procedure described in

(b).

The purified fusion proteins (1) were subjected to reducing
20 or non-reducing conditions and then gel electrophoretically
separated (Fig. 2), linked with a rough determination of

the molecular weight of the respective bands.

Finally, A20 and Jurkat cells cultivated in accordance with
(d) were removed and subjected to a cytotoxic assay in ac-
25 cordance with (e). The assay was carried out (Fig. 3) for
each of the two cell lines with increésing concentrations
of trimerized fusion protein (l) or of bimers of trimers
(in other words hexamers) of the fusion protein (2) in the
presence or absence of anti-flag M2 antibodies (Sigma,
30 Buchs, Switzerland), in that the absorbance was determined

at OD 490 mm.

2™ embodiment




- 2d enbodi nent 46 30 JUN 2004 A reconbi nant fusion protein (3) was expressed

which had the am no acids 103 to 281 of e hFasL as conponent A a i at

~the N-termnus of amno acid 103 a sequence of 18 AA (VDLEGSTSN Gl Ly 2004
so-call ed specific linker) as conpo 5 nent B. In addition, a flag sequence

with the amAoragbasinBXKDDRRK G&ndpdtisiler ( FEqueRC e FTALAL Lalil-ow RYd
this was coupled at the N-termnus of the fusion protein (N- termnally

f rom conpone®ite Bring geidp. 103 teomfl Rf vehexpiasheass comPon@sito® papdei n
(1) was ex- ssed in & S Y. As P i t (FLg. . aqhe
vect or const gc??’%n%ggélﬁ%l Usi ggep%%/%?n%&?g) 1l:ft)r'?d ﬁ%gqtq%c%l?eplgge ll@n AA—
accordance WYDPLEGST$NORQSAGERUpS o-rd et spabodigentirkedheagx pt&asbon
and purification of the fusjion . proteins took place jn accordance with the
procedu? e denent Ber IPe®ddifinn, FRnillpyg, seeiens® Mkt thel rping taghdad

i n accordanc ; ( re i {mY ,@p& | @% 0 i S in
ac- cordance% %B?Ié) g)’ﬁ‘\rqg g‘slsnay vvaesge ar r(?éégéoué @g.fgg@s%gtrxﬁxgc%o‘?g?he
two cell |inesupléd iatrealengNetneeihnat i ofis 20eof fiysirer i zacbtfedsh on(N-

protein (3) in the fresence or absence_ of anti-flag M2 anti bodies (Sigm,

Buchs, Swi t ZePFRHEF 1Y ntrPRaFOPRENEBSoPbandEifas ddet ermined at OD 490 mm
3rd embodi mﬁ&r%&ﬁﬁ%’&h%@é F&pﬁg&ﬁ&f@ &k (Als¥es 5%8&83?1:31‘9?2?55 had_ 25

the ami no acids 139" to 281 FasL as component™ A an
N-terMOus opressed hoithe3sameé wegpesetheAlfi rembodimdret | {(Rker 4) mer with
t he sequence LQ and-then still fur- ther NNtermnally a sequence of 94 AA

fromthe protein CRP30 (AA 18 .to 111). the oligonerjzin in, ,as,
conpo 30 henfRB TRCQRAPOPSNE s 00y Yodkibh R 49 PRREAK RO ol ddid “T1)
DYKDDDDK andt@oki phates aGlefeCo HARYEL Hital [t Nerddeduras deseuiird atothe
N-term nus of the fusion protein (4) (N . ,
embodiment 1. The expression and purification of the fusion
proteins took place in accordance with the procedure de-

15 scribed in (b).

Finally, A20 and Jurkat cells cultivated in accordance with
(d) were removed and subjected to a cytotoxic assay in ac-
cordance with (e). The assay was carried out (Fig. 5) for
each of the two cell lines with increasing concentrations
20 of trimerized fusion protein (3) in the presence or absence
of anti-flag M2 antibodies (Sigma, Buchs, Switzerland), in

that the absorbance was determined at OD 4390 mm.
3" embodiment

A recombinant fusion protein (4) was expressed which had
25 the amino acids 139 to 281 of the hFasL as component A and
at the N-terminus of amino acid 139 of component A firstly
the linker dimer with the sequence LQ and then still fur-
ther N-terminally a sequence of 94 AA from the protein
mACRP30 (AA 18 to 111), the oligomerizing domain, as compo-
30 nent B. In addition, a flag sequence with the amino acids
DYKDDDDK and a linker sequence GPGQVQLH following this was
coupled at the N-terminus of the fusion protein (4) (N-

terminally from component B) (Fig. 6);



" terminally fromconponent B)(Fig. 6). 47 30 JUN 2004 The fusion protein (1)
was used for conparative experi- nents. Tfe expression and purificpgiJgnzet{]g
~the fusion proteins took place in accordance with the procedure describe

in (b). 5 Fipally, AB Burkiit's.ynphoma ce|ls and, Jurkat, cells .
cultivated iTn eac%‘é?%%‘ﬁcé’*v%ﬁ%“{d)“@er aFerlf‘c?\?e‘% gﬂ sU nﬁ’pa ‘%Je\getgxgerl—
cytot oxi c agas.n accordance with (e). The as say was carried out (Fig. 7)
for each of the two cell lines wth increasing concentrations of triners
of the fusion 10 protein (?%ncgr of,gl,i omarizgd triners (dodekaners) of fu-
si on prot ei Fh&4RXRUSRAS IR, fPYRBL 1 €@bABR N At tREs ELAERPIBTOLALDS 'GPk he

presence or ba\gfen & & @d;ea 1{ &0y Meh aBhb RPocb8Sr 6 SHEERr 1888 3R0VS).. 1 N
that the absor an(cie vvzfs etaer- m nelé at C% 250 m’nr 15 4'3:?1' enbodi r@)r)lt A
recombi nant fusion protein (5) was expressed which had the am no acids 95

to 281 Sof t I nalRALL BAABhuBmnkiht’ somympmemd Aeddc aandhelhekat morisl of
am no acid 95 of, cq -.nent A firstly t, linker dinmer with fhe sequence
10 and 20"t KRR HIPERE © 4P HFPSAARERY SR G odSHE | FReURS BT oD
MCRP30 (AA {3ty kl)a &bk JONBELZNIndQBRLPdaRSeC IR (RANt TBe Ids-
addition, a'flag sequence with the amno acids DYKDDDDK and a | i nker
sequence GPERQwWAS stdmmied owks(Rag. ddufpbedeacht hd Nheetwionpeldf lines

f usi tej,n.(N: 25 termnally f Fig. 8. F ti
exper i mont s Mo LBR RSB GatcRhEFaE ERe (B, Reiiniets noF: (the) RS | o
found 10 solgddtyims(®) bfi 6€r dlikdnediia®ririndts ¢Qofakaneys)exFerfuent

protein has (fromthe N-termnus to the C-termnus) the flag se 30%nce,
the 1inker W e Huehtl FyPeLRRAdCE RRPI FeCRTRAPRNEAK PSRRI |

[0 contrast {Q:Ausi 6N ehe! Skaskike Ui ANEHKENSE BahERCRPRY 1A R i)

and the |inker w
ies (Sigma, see above), in that the absorbance was deter-

mined at OD 490 mm.
15 4*® embodiment

A recombinant fusion protein (5) was expressed which had
the amino acids 95 to 281 of the hTRAIL (h: human) as com~
ponent A and at the N-terminus of amino acid 95 of compo-
nent A firstly the linker dimer with the sequence LQ and
20 then more N-terminally a sequence of 94 AA from the protein
mACRP30 (AA 18 to 111), the oligomerizing domain, as compo-
nent B. In addition, a flag sequence with the amino acids
DYKDDDDK and a linker sequence GPGQVQLH following this was
coupled at the N-terminus of the fusion protein (N-
25 terminally from component B) (Fig. 8).
For comparative experiments a fusion protein was expressed
(not shown in Fig. 8) which is found in solution as a
trimer (TRAIL trimer). This comparative experiment protein
has (from the N-terminus to the C-terminus) the flag se-
30 quence, the linker with the sequence GPGQVQLH and finally
hTRAIL (AA 95 to 281). In contrast to fusion protein (5)
the component B (mACRP30: AA 18 to 111) and the linker with

the sequence LQ are missing.



the sequence LQ are missing. 48 3 0 JUN 2004 5 The expression and
purification of the fusion proteins-.t oolﬁ8 pl ace in accordance wt h5 6I]EN 2004
procedure described in (b). Finally, T-1ynphoblastona Jurkat cells £
“cultivated in accor- dance with (d) were renoved and subjected to a

cytotoxic apgapxbRedstondanee plrif{iCdtidhOASSHY F@SisRpLeePHE . I
9) with increasing concentrations of trimers of the fusion protein wthout
t he ACRP30 pdggenda greerdaaeepatith sy procgdure desgoheedzid (Phrers of
the fusion protein (5), in other words of a dodekaner of the reconbi nant

10 TRAI L- Ac?gﬁgl&%ggglﬁg&gﬁzl%sﬁéc?ﬁ%f&?%k@sg soéuf‘E‘H}éE%&gin'Vgcc r=

ant i bodi es I'gima; € absorbance was determ ned at OD

490 mm 5t hdankediwvii Ady ec@ts nasiofrudi emdpraile} sctéd was Expyessekiwhi ch
had 15 the amno acids 77 to 235 of the mINFa (m nurine) as com ponent A
and &t 5t he RSE8Ymi HusagFoaRRRGacYHtBs (st THet REsaY nKeF Garsiiss t PUthe

sequence L%&%‘%%Eﬁ” ‘%\E}% ggg}f%e’a%ﬁ]rga gﬁ?&ﬂxé‘er?tfa?ﬂi’&&‘&eo@f W d TOM G

protein mA I goneri zi ng donai n, as conponent B.
In 20 additifasioa fHragedequeincitowtt bhehACRPBAO secudsdaYKOERIDKa aodmpa diinker

sequence GP H follow ng this was, coupled at the N-term pus of the
Fuslon_ pr ot SBHI(19% v RRP! § ACSRE Ao ERm e (PPg the1 ) FOR BEREAL i ve
experi nents @,)f usign Q£ RNRss OFY easedodditadP! c¥OWMRel NrEbEmbiRanthi ch
is found in solution as a trinmer (TNFa, trimer). This conparative
experilfent FRAIES-ACREIS ((fetdhh.t hien Neherpressnce ohealgsercei afisinthe £l

i
se- quence, ,the linker. with_the_sequence, GPGVQ.H a inally_,nINFa_(AA 77
To 295 1 n o S oo ST R BEPTE0! (1 coiRGnANI® HRPRRERBESE Aa
18 to 111) anag deeermiked wid oD t4%0 seguence LQ are m ssing. 49

5% Embodiment

A recombinant fusion protein (6) was expressed which had

15 the amino acids 77 to 235 of the mTNFa (m: murine) as com-
ponent A and at the N-terminus of amino acid 85 firstly the

linker dimer with the sequence LQ and then further N-
terminally a sequence of 94 AA from the protein mACRP30 (AA

18 to 111), the oligomerizing domain, as component B. In

20 addition, a flag sequence with the amino acids DYKDDDDK and

a linker sequence GPGQVQLH following this was coupled at

! the N-terminus of the :fusion protein (N-terminally from

component B) (Fig. 10).

For comparative experiments a fusion protein was expressed
25 (not shown in Fig. 10) which is found in solution as a
trimer (TNFa trimer). This comparative experiment protein
has (from the N-terminus to the C-terminus) the flag se-
quence, the linker with the sequence GPGQVQLH and finally
nTNFa (AA 77 to 235). In contrast to fusion protein (6)
30 the component B (mACRP30: AA 18 to 111) and the linker with

the sequence LQ are missing.



- 30 JUN 2004 The expression and purification of the fusion proteins took

pl ace in accordance with the procedure d ribed in (b). Wth the help of a
~cell proliferation assay in accordance wth (f) the effects of addidigJUN 2004
i ncreasing concentrations of TNFa trinmers or TNFa- ACRP30 ol i goners

(honododekameyes expreB¥ian iand heupi £5€8€EoAT 0 ALERBCEUSL oANpIrotlbat Mook
anti bod- ies _(Sigm, see above) to CI6 cells were determ ned. For this

pur pose, CTElese dnndcedgedibh Bhpeprogednre deggsibedodia tikd -
proliferation experinent in the presence of 10 reduced concentrations of

EL- 4 super nat;ant 1R C 1 dJj - yel | tes
(40, 000 cel ?Jtsﬁﬂptsatrt{e\?vel? )pf-é?eaa p‘g%”:l'%d%oqfﬁﬁgggggw%%agﬁewnélcg::g% rg%%‘_
cent r at i ons wafthTNE]- AGRPHYE ¢ tigonef saddingNEactea s beg peeaceancatdons dhe
absence of 2 }ig/nml M nonoclonal antibodies 15 and in the absence of EL-4
super né ant T erimargerr BYESedGRA3Gnoddarme vaal (hemadatietane haurast
with 3[H- thymdin (0.5 pCG/well), subjected to three cycles of freezing
and t haw ng Té‘%&)f i4fh Wehgur\?é&’é-‘rf The2BFRPCet Ry miadit 15as pd2 agndd e

finally chegked (ay Jagans | Lguikdescini Ll L agio Fig. 11).
6t h enbodi nment A(\ r écortbi r?;gnt %ﬁ%ntgr%?gi ?\éj(]% V\%gééeg%?gg@gge\%\iﬁi ch had
the amno acids 116 to 261 of the hCD4OL (h: human) as com ponent A and at

the N-tern ez ¢chisnmpwrpeeia, 9B 6f cedhpow@benprepdrédr fokyat perliionkert i mer
LQ and thendfurtgerf N tt?_{rri naIJr. a sgquence of , 94 QA:L”O the protein
TACRP30 ( AASSEE £EEPER) TR ot HHERERF S PRgSBBREIRENG sLR ohBBnBRE SRGH, OF
addi tiign, a deldagesieqdeneentivhlt ildis aGifNOEACH dss PRGN d (28 ddykerrhe
sequence GDGQ\/%]_H followi ng this was coupled at "30 the N-term nus of the
fusi on pr ot &k leNvesian dnFrhatedmine dfpoiaddt EYE @latys $4030007 012004
For conpar atjqte .24A8" I#BtS BalYBHORD A 1Y Sl MPS, AP 888 ¥ndicated con-
centrations of TNFa-ACRP30 oligomers or mTNFa in the pres-
ence or in the absence of 2 pg/ml M2 monoclonal antibodies
15 and in the absence of EL-4 supernatant. The cells were
‘pulsed for an additional period of 6 hours with 3[H]-
thymidin (0.5 nCi/well), subjected to three cycles of
freezing and thawing and finally -harvested. The 3[H]-
thymidin incorporation was finally checked by means of a
20 liquid scintillation method (Fig. 11).

6% embodiment

A recombinant fusion protein (7) was expressed which had
the amino acids 116 to 261 of the hCD40L (h: human) as com-
ponent A and at the N-terminus of amino acid 95 of compo-
25 nent A firstly the linker dimer LQ and then further N-
terminally a sequence of 94 AA from the protein mACRP30 (AA
18 to 111), the oligomerizing domain, as component B. In
addition, a flag sequence with the amino acids DYKDDDDK and
a linker sequence GPGQVQLH following this was coupled at
30 the N-terminus of the fusion protein (N-terminally from

component B) (Fig. 12).



~(not shown in Fig. 12) which is found in solution as a trinmer (CD40OL

trimer). This conparative experinent prosein has (fromthe N-tern%ﬂu t

~the C-termnus) the flag se- quence, the linker with the sequence é@éﬁ%
and finally hCD4OL (AA 116 to 261). In contrast to fusion protein (7) the

conponent EF¢IACRABArapAVES e riT)e kg 2 hEusiomePTafCAN RS seEREREEEQ

are m ssing,_The ess§). 0 d r|f on of f |o n oqQk
10 pl ace i n(%%%oPgé%e j\?\}ilxt %‘Jtagﬂe [E)rE u]?éeﬁ dgscrflch‘ngj Eﬁ jEl']EfE)E'S{‘I f/aé %
cel | proliferphéon(apgay itli:jﬁxmr.dannesv\cbhpatétmas e@:@rerm@féwtproteln

anal ogously on PBL, whereby CD4OL trinmer CD40L- ACRP30 ollgorrers
(honododekalnes? s ) Exere EhRle t?ﬁ'mtlﬁ’élspr'é%eﬁéé & tezddnds Jof thet ifadgske

ant i bodi Si o
Experi grent agu oe((':'edgggs ]'Tlhq'&%{) ,\,éﬁ); ﬁmn?@?nec?ésh?geﬁgglhgﬁ%%t%llrr}glv\m ch
consists oRcP40MLl (RARENILA ntgoaﬁdl@l | ghmesérpti s teopofientioA prbteire- (20
ceptor as conponent B. %A% (ector constructions _The fusi pLJgs)t ei ns Were

d g"giﬁ

const r uct edthe oRPEPABER Pé§3§3(\iecﬁpor18(ftt°oﬂﬂlllr1\V|at“tdo nker wit
arrangement o lg% %gggﬁgg 5 a.;_xgl aidy r?es in the follow ng order (5 to 3'):
g

25 (a) a Hn cont ai ni the extracellular do- main of
receptor, with a preceedl ng Kozak sequence GCCACC (in the case of hTNF-RL
(ani no aci d'Shé exﬁﬁé;ssibnTEAtinlﬁrlﬂmm(macdﬁjs:hb fmﬁ)on F’Ed'mins RRopdni no
acids_ 1 - ﬁ; TRAI L- R3 % ds 6%49) d (am o,acids 1
30 1939 or P ‘E‘r’ne“&aéﬁCSFdﬁfi& R"’(l eacﬂrd’§ el%(%s 37 IR 2004
placing in front 24 nucleotides of the 5 -untranslated re- gion); (b) a 14

anmi no aci d- t‘QﬂQlill{DkQ:fhe( PEROPKRRIPEP Y at 16t hhBsaySaild / Xeebrenasad t witas
described in Terskikh et al. (1997), Proc. Natl. Acad. Sci. USA 94, 1663);
(c) an 5 ol (§bnerd T atGaFr iRfmiFHY n anRDAEAYNGt | ORodEBE, i (whagebyseCD40L

trimer CD40L-ACRP30 oligomers (homododekamers) were added
in the presence or absence of anti-flag M2 antibodies

15 (Sigma, see above) ( Fig. 13).

7*® embodiment

7.1 Experimental procedures

The 7™ embodiment refers to fusion proteins which consists
of a multimerizing and oligomerizing component A and a re-

20 ceptor as component B.
(A) Vector constructions

The fusion proteins were constructed from a modified PCR-3
Vector (from Invitrogen) as an arrangement of interchange-

“able modules in the following order (5' to 3"):

25 (a) a HindIII/SalI modul, containing the extracellular do-
main of receptor, with a preceeding Kozak sequence GCCACC
(in the case of hTNF-R1 (amino acids 1 -~ 211); h-TRAIL-R1
(amino acids 1- 239); h-TRAIL-R2 (amino acids 1 - 212); h-
TRAIL-R3 (amino acids 1- 240) and hCD40 (amino acids 1 -
30 193) or in the case of hFasR (amino acids 1 - 170) by



- of OPG (amino acids 187 - 401, herei n designated as SN- OPG, CMP (am no

acids 451 - 493), CGenBank 115555); gam' no acids 32- 75, GenBark UJUN 004
- 1705995); (d) a Notl/Xbal- cassette, con15 ining a combined His6-nyc-tag a%cg
a stop 10 codon The oligonerization domain was framed by the amno acid

sequences @_; ARTPEES: ab 4t B d¥eANtes (03 TEHY | S'I@ﬁf)ﬁ&ﬁé!s'tléd I.Ilenkers
were used for all "constructs. In the case of Fc-constructs the "hinge"

regi on, thegdkR)and(CH3 a ddrai aBinandacié kenpcddokes hP@@PK@Qé’K@E&?EéU as
15 Sall/Notl -cassette cri bed before, (Schpei der al J

Biol . Chem "3 “18%2?61% G EE LA (‘%59 es%rlbéé) K&bdréﬁ%gl 20%5
Stabl e HEK-233 d e199pd, celbd.i nest1f onckle Pcaduatdponggf neBai N28Y an
proteins were establ i shed by selection in 800 ug/m 418 by the nethod

descri fed prd-igemerdizatiion Sdhmaideriretan agkhol {BorY-mpguleciin ) thepcase

Tr ansi ent transfectlon 293T cells were transfected, by the CaCl2 net hg '
de- scribed Hef@Fe ((BTHFQ dFldf &8 199740[14 Rereir’ fesi@ a\ﬁfﬁeasmd% PBS

Supor nat ant Suve CEoneantTal AT b 1of - and Nl i Re T Beeno o e

Super nat ant s con mai nt al rozen until
needed. The ((amnmt aaidsi o32-of 7Eas/G8nBﬂ?K-3 dJWd)SB@:ﬁ’)GIVP(ﬁMSla)anrtdt/éﬁmsI-r n
concen- trated t| mem nedi ym,was det er ati tr%t i on on 'west

bl ots” wit h GARSSHE of CRRFAAPEGIFR/ l&? 3BYGAFGI ( CA Ur R f |%?rﬂn? on
of r ecgjlmi ”%Hd&{.Ot%@Soiag%%M%%ép%xﬁ‘ﬁ@“&és ofratiall Yoy r eRsf astiato

293-ce were | oaded on M2-agarose (as ligand) or protein A-sepharose (Fc
f usi on prota@m)sewa%meﬂsmCPBSlénﬂRﬁP@@% py sbenci ardt E-NeaminipH

2 ) ol BB Y LRl VUl By AN HIEL T i e
COWP and CMRAdsion p&:ecohelt&s;dw etlpair ThiggeOnréginap- el aCr2 cahdmcH3 For
this domains and the stopcodon of hIgGl were cloned as
15 Sall/NotI-cassette as described before (Schneider et al.
(1997) J. Biol. Chem. 272, 18827; Schneider et al. (1998)
J. Exp. Med. 187, 1205). Stable HEK-293 derived cell 1lines
for the production of recombinant proteins were established
by selection in 800 pg/ml G418 by the method described pre-

20 viously (Schneider et al. (1997), loc. cit.).
(B) Transient transféction

293T cells were transfected by the CaCl; method as de-
scribed before (Schneider et al. 13997 , loc. cit.) and
washed with PBS before they were incubated in serum-free
25 Optimem medium for 3 days. Supernatants were concentrated
30 fold and maintained frozen until needed. The concentra-
tion of Fas/ ON-OPG and Fas/CMP fusion proteins in concen-
trated Optimem medium was determined by a titration on
"western blots"™ with the aid of purified Fas/COMP as stan-
30 dard.

(C) Purification of recombinant proteins



" purpose, supernatants of stabily transfacted 293 cells were supplenmented
by 500 mM NaC and 10 nMi m dazol, and giyen 10 on col ums mhich UN 2004

~coated with 0, 5 MzZnSO4 (pH 2, 5) , and equilibrated in PBS. The QG‘H

was washed with PBS and the proteins were eluted with PBS containing 50 mM

EDTA.  The baif&fny@snehangstl k0aBBS asanstiddecd belerellfl agrasloaddd
Fl ag- TRAI L mere groduced as described before 15 (Schneider et al 1997

J. Biol. Cheom MZ79agases¢, (afdlimsmsl)eCraProtedy7 ANePhAF o, %ﬂﬁuSBBf‘h
references are éf&égdega@ehhal@% 4o 2 ttlé?i ?ébls%chﬁeéi@fa% ~f1hen

pr esent appl?%%flon § reference 61) was expressed
In bacteria gpu gusnflenugnemﬁaagarosas aéuasadezedlmad TanFHQQ TRALLB)

Protein concentrations were detern1ned by the . bicinchanic id nethod. The
degr ee bf p@ﬁ@ft%%thﬁfﬁéswéﬁaﬁPﬁ@@ 4%N3§eﬁﬁPQ§ikﬁR£§e Cpgentra-

st ai nif ng. % €3 Ig?%ﬁﬁhh% 'i-:%’?ctd?ﬂr ai@%s%5 EQfMQeJnd)QfM‘Fafl'lQi‘on pro-

chr omat ogr ap e respectivé anount fusion protein in a volunme of 200
pl was |OadeﬂeﬂﬁstmaréSUpu}Ié.rﬂi@d 266 Hﬁwwmm (clodomrhar irwsi aFhasd

eluted in PBS by 0,5 m/mn, conco tta tly sur t sorbance
280 nm  As JBYEPPERM BEPGROALADYA 1% g&%"oﬁéa%@ci] 82% ?i‘w&re
anal ysed in Eﬁ?gi%éﬁtte& tR]5tS00 FRkM m@ld%nd ergni pAt ipRdakzdlhe 40 eglkan
wei ght, the cofum was cali"™- brated with the standard proteins

t hyr oEtLObuI i on( e6dud)s  fbdicht .wez(emgolagyzd wdthl Be5 (H62nd, (BRIoRaSe /
158 kD 3Q JUN, 6
(43 kD) otk PyBitaBsatoR (s Yy e s e d SURR) Papn

Conpetitive EhbSArBieiaPRbki Wl lddSAwieR @B6r icshtiniasg f 6101 and. EOGA .5
"wel | "-ELI SA-pl ates were coated with receptor/Fc- fusum1pﬁ%#e|n (0,2 pg/m

in PBS, 100pFheibufifgrswasschanged 4 |EBBuAD ASRIFHRSEH BTC8Re hour at
37C in PBS, the PBS

Flag-FasL and Flag-TRAIL were produced as described before
15 (Schneider et al., 1997, J. Biol. Chem. 272, 18827, and
Thome et al., 1997, Nature 386, 517). Both references are
.included in the disclosure of the subject-matter of the
present application by reference. Flag~CD40L (AA 116 to
261) was expressed in bacteria and purified on M2-agarose,
20 as described for Flag-TRAIL. Protein concent:ationé were
determined by the bicinchonic acid method. The degree of

purification was examined by SDS-PAGE and Coomassie-Blue

staining.
(D) Gel permeation chromatography

25 For gel permeation chromatography, the respective amount of
fusion protein in a wvolume of 200 pl was loaded on to a Su-
perdex 200 HR 10/30 column (from Pharmacia) and eluted in
PBS by 0,5 ml/min, concomittantly measuring the absorbance
at 280 nm. As described below, the individual fractions

30 (0,25 ml) were- analysed in cytotoxicity tests. For the de-
termination of the molecular weight, the column was cali-
brated with the standard proteins thyroglobulin (669 kD),
ferritin (440 kD), catalase (262 kD), aldolase (158 kD),




containing 5 %fetal calf serum (as blocking buffer). For the use of
sCD40L t he bl ocking buffer was PBS, cont g'?ni ng 10 4% fat free mlk and

0, 05% t ween 20. Conpeting Fc or COWP fusfon proteins were seri aIB@ JUN 2004
di ssolved in 100 pl blocking buffer in the presence or absence of |pg/m

protein A TBg;inbi s, VeI Buadded & %E/ﬁ?”%ﬁ@k&f’”é@ﬁlbﬁhﬂiﬁ” ((zﬁfaﬁbk/l,Z
ug/m, 36 n sTNFa: 0,02 pg/m, 0,36 nM. sTRAIL: 0,1 15 Pg/m 1,4 n
sCD40L: 0, 5chymetrypsinogeal A (25 kRkiand bidddrarglease wer 6134 T ol -t o bi nd
for a period of one hour at 37C. Bound ligands were identified with an

M2-anti- Fl Nt (1. nal I,n bl ocking buffer, 100 pl, 45 m n- utes,
370, peroxﬁngg:Pg‘g’%}é&%&tv%d (}as?\i anti - nouseanti body, 20 1:2000 in bl ocking

buffer, 100 pl, 30 mnutes, 37C) and o- phenyl enedi am ne hydrochlorid (0,3

ng/l in S50TAY Cibfpetigiiv@d , ELAGATMWNZ2 HEREE18d0 oYt H2A8) . fdhioalsor Bance
was *nmeasured at 490 rim (F) Cytotoxicity tests 25 The cytotoxicity tests

vere cdrri edwedi "rRLESAnPlat RSt &ere n HAAUNS BEh 100G ERTHEEAREFAPIY as
d i bed i [ 97 | 0G.neGint - ' [ t
re sori al PROReDs ebS1 2 P AR oRRS pikadiiL,y 182 HobPEC) A RIP) B

were seri al ITute n um con cytotoxic |igands,
whi ch were aklldst wdrdusetupaeedhdor9orié Ibwf zel B7d€atim R¥Sr ethadPBS ed,

protein A was used ,at concentratiopn of 1 pg/m _ _sFasL ) ed, in_the
presence of CoPtﬁ_dﬂﬂngleB ahd §’FR>&I IPEH'f-ptﬁ%r‘f}Peg@ﬁc?l&c %V%Hyﬁﬁr) No F¥ 54
3 0 JUN 2004 nantjhodyswaepuded dHe tHEoLRShg SBLEES rWinlaly SHREA. cdRBaslingy

S
were exposed to a 16 hour incubation, and ?hEII’ viability rates were
measurldd by 4dhdarsefmde t el PRBAMESOL @St dyweems 20(.pHRonrs tianet Fosakf SOMP
3-[4, 5-di nethyl.t hi azol.e-2-yl]-5-13 5., . . .

ot bonyet RORRIREN AR R Y TRORERIRLLIHCEEPATER dR 190 Wb, RASFRANGL ()
(Pronega, Maghifged W sensphesenbe s @benalC o Mas:igyRds upest&éin 480 mhe | N
order to indicate the nolar _concentrations of the various fusion proteins,

the nol ecu- IHFANES GFRr9addded ik e@ LOIHIYNsCOPELRESRELPRAl (FFIRLKDZ
ng/ml, 36 nM, sTNFa: 0,02 pg/ml, 0,36 nM; sSTRAIL: 0,1
15 pg/ml' 1,4 nM; sCD40L: 0,5 pg/ml, 9,2 nM all in blocking
buffer) and were allowed to bind for a period of one hour
at 37°C. Bound ligands were identified with an M2-anti-
Flagantibody (1 pg/ml in blocking buffer, 100 pl, 45 min-
utes, 37°C), peroxidase-conjugated goat-anti-mouseantibody,
20 1:2000 in blocking buffer, 100 pl, 30 minutes, 37°C) and o-
phenylenediamine hydrochlorid (0,3 mg/ml in 50 mM citric
acid , 100 mM NasHPO,, 0,01 % H;0,). The absorbance was

measured at 450 nm.
(F) Cytotoxicity tests

25 The cytotoxicity tests were carried out in 96-well plates
in a wvolume of 100 pnl, substantially as described in
Schneider et al. (1997), loc. cit. The chimeric receptors
were serially diluted in a medium containing amounts of
cytotoxic ligands, which were able to induce more than 95 %

30 of cell death. Where indicated, protein A was used at a
concentration of 1 pg/ml. sFasL was used in the presence of
1 pg/ml M2 and sTRAIL in the presence of 2 pg/ml M2. No M2-




10 per predicated N-coupled glyan) x multiplicity]. Fas:Fc, :COW, :CM,
:SN-OPG. 98, 172, 100 and 105 kDa, respegy tively. TRAILR2: Fc, : - L
:.CWP, : SNOPG 86, 142, 82 and 93 kDa.” TNFR1l: Fc, :COW: 104 and f%#“&ﬂ%k
CD40: Fc, :COWP: 101 and 180 kDa. TRAILR2: Fc: 86kDA, TRAILR3: Fc: 127 kDA

15 Fl ag- TRAEht(iélf@%l' Fast udd #9: I NERa 't::le%Q' CRH9k's (e BTN, a'fﬂe5;$§lﬁ.%

respectively. Acore neasurenents The biacore neasurenents we

carri ed out wemeChBrpassrdhotxy mat Hy deohr ahnpodatied, semsbreledl psvibbdbity
Bl Acore 20 AB, Uppsal a,_ Sweden) at flow rat 5 pl/mn, The CVb- chips
Nere act | varBlesy B AR Heted P Y, i Wogt ofe b S Bfs-CdSt Shtems
ethyl - N -( 3‘(%h€ﬁh@1h@iﬂe&%s@ﬂ)ﬁa)té3ﬁ3-bpﬂ) Smﬂﬁéﬁﬁyi‘ﬁfl@i%fséﬁﬂ?l?@& g3then,
six pl of a 100 pg/m solution of M-anti-Flag nmonoclonal antibody in 10
mv NaHSO3 ( pRirboBymes haayehds i MerZedl Hvaul fophenyl a2kkdt suraacdiun,50 ipt
dose” of 1M_et hanal am ne- HC1,deact i vat t.he renmi ni ng N-

hydr oxysucctarm & staers.ae‘liﬂe égﬁﬁﬂ?ggf i ﬂr’i’sgﬁ'q\‘ﬁ? hbo'ap?. fhSaFes
needed for hReePhaGEHEBurRS ADUS0 4000 TnNbtder 06 1hQidRBLYSHE @olar

i nteractions 'of FasL-Fas:fusion 30 protein and TRAIL- TRAI L- R2: f usi on

protein, a conseagratiopgntobfthebwrrdgusi Fasdonapriatmisis, stleomodecu~

M2- nodi fi ed u + LN or . hi ev IS,..a ||l dose of pq/

Fl ag- FasL or'la I ygei}% I I‘_';;V\S/ased%%%?agoﬁgt ﬁ%igﬂ?’? acéz%}?ﬁ%‘%%cﬁ& ?15%328@3 | ed
to theobi ndpeg opredibeitdd0 N-ccifl edi igdyaBesitlemul tiipaseiaond) t Fass Fc,
allowed a mnimal dissociation of the Iligands fromthe M2 surface, as they

concom ttantCPMR,- 1@MRd aduPPGsi ed8, sUFLequbd® meckplob Bilwli ngelsged-he 5

anal ysis. The binding_of the receptor:fusion protein was _then anal ysed by
a 15 pl inj &Y 0 R & or éég??'-lpior‘.@%%i oh R h &6, cdAdenBatanshs

petveen 1 agd KA. AG(eHL: BT T 280RC] NG040 o100 1% hath Urkbao: #02 :come:

association kinetics were neasured for a perio m nut e$” ahd "the
101 and 180 kDa. TRAILR2:Fc: 86kDA, TRAILR3:Fc: 127 kDA.

15 Flag-TRAIL, Flag-FasL, Flag-TNFa, Flag-CD40L: 71, 55, 56
and 54 kDa, respectively.

(G) BIAcore measurements

The biacore measurements were carried out on CM5-
carboxymethyldextran-modified sensor chips (from BIAcore
20 AB, Uppsala, Sweden) at a flow rate of 5 pl/min. The CM5-
chips were activated by a 50 pl dose of a 1:1 mixture of N-
ethyl-N'-(3-dimethylaminopropyl)-carbodiimide :N-
hydroxysuccinimide. Then, six pl of a 100 pg/ml solution of
M2-anti-Flag monoclonal antibody in 10 mM NaHCO; (pH 5,5)
25 were delivered over the activated surface. A 50 pl dose of
1M ethanolamine-HCl deactivated the remaining N-
hydroxysuccinimidester. The amount of immobilised M2-
antibody, which as needed for the procedure, was about 4600
units. For the analysis of interactions of FaslL-Fas:fusion
30 protein and TRAIL-TRAIL-R2:fusion protein, a constant
amount of labelled ligand was immobilised on an M2-modified
surface. In order to achieve this, a 7pl dose of 2,5 pg/ml
Flag-FasL or Flag-TRAIL was brought on the surface. This



10 dissociations kinetics for a period of 3 to 5 mnutes. Then, the

surface was regenerated (to a sinple M %lérface) by a 5 pl dose of Sd) nM
citrate-HCL (pH 2,5). Up to 30 suc- cessiVe repeats of binding and S0 JUN" 2001
" regeneration were carried. out without a significant change in the binding

character 134tt£s t¥fe | BWRALhiSess Marrpit bodly. thhel sl ssefiwd | OBcItSAS;
soci ation kinetics were analysed with the aid of the ki- netic analysis

program pr oth@s¢ bgonHé tiemst aglépeedusangriniea gl ss gt an PR+ BINB.

Cul ti vati.on of Lmary,n h te 0 rot C of
E):_ll) mary Irnyc Ilﬁ?ﬁgsogﬁ cgrg ¥&§7 é% GSB%Egég\i\e?aeszs%lgé)Yf [ r(%go&&%éljde/{:%ﬁetﬁgvearl-
regi on abovadweel bhl -shafFycyeasel subsefashtedrédamthnt ¢ihdinyg orfter ttthd hen
main- tain it in a "hepatocyte-attachment nmediunt (HAM ., Ini- tially, the
liver rRegi oRNAAYSEE-f uBRE RiMdirg nPfofthn RFRFEBLPEREYSEPA PBILEANOMRS to
t t ith .1 f I
Bochr i nger Nt VRSB (bhS 2 14 il yTeCb |3 | BeshERd IR

in a Petri tdimstfusiion celdoteisr catasbeflcentiiaptsnst hestwesanril farged 100
(100xg, 30 seconds) and resuspended in 60% i sqotonic 30 Percoll solution
(from Phar n&@/BL i FRPRESBARAAREI Focek? i tof dgld WidE xgthe AEFPCcigtion
buf fers and s ' r ~ At C : I enked s

resuspended }%lrﬁ%lﬂ# %g!%%\%t gigté%?g‘éeégdfg’o% ?I E@;@ﬁfi (?%r?re (r}nﬁlcﬂr%St }Nts{él;apltal%ees
(10000 per dimdgciziqly &idehdics afbowed perabdacdit cSrr tepdndmEtiF s JUN

2004 ingly. . The experinmental m xture (seriall i luted, inhibj; tors, sFaslL
(final conc b (HiF  HOBEAGE nirasy seartatates (b ihouyRie e Sirtadd)

concentrati gy al PGIrlddsavese s0/dad, capdatéhgolt bpuczlsﬁ.wel\f(etbngdoeg@-for

further 16 hours. The Su 5 pernatant was renoved, fresh HAM (100 pl) was
added and t IfeSSAvEpi FEPRatestoPVBLRMSNGa R FRPEENESHALASNINRF S hER TS,

(1) Acti vatign: inchicg ogl bigRaED oEht dialhdorTPctl o5 ehhifG Rhabemuere
15 istics of immobilised M2-antibody. The dissociation and as-—-
sociation kinetics were analysed with the aid of the ki-

netic analysis program provided by the manufacturer using

the models AB=A+B and A+B=AB.
(H) Cultivation of primary mice hepatocytes

20 For the cultiviation of primary mice hepatocytes, CS7BL/6
mice were sacrificed, and the liver region above the bil-
iary vessel was removed immediately, in order to then main-
tain it in a "hepatocyte-attachment medium™ (HAM). Ini-
tially, the liver region was perfused with 16 ml of 10 mM

25 Hepes (pH 7,6) in order to remove exrythrocytes, then with
12 ml of 0,5 mg/ml collagenase H (from Boehringer Mannheim)
in Hepes (4 mM CaCl;), and then homogenised in Hepes in a
Petri dish. The cells were washed in Hepes, then centri-
fuged (100xg, 30 seconds) and resuspended in 60% isotonic

30 Percoll solution (from Pharmacia) in HAM, and again centri-
fuged (700 xg, 2 min). All buffers and the medium were used
at 37°C. The sedimented cells were resuspended in HAM,
counted, seeded on flatdish~ formed microtiterplates (10000

per well, 200 pl) and were allowed to attach correspond-



human CD3 TR66 (10 tag/m ) in PBS for a period of 3 hours at 10 37 C. The
pl ates were washed twi ce in PBS and once 4 1th RPM 1640 nedium Juyrkat
cells (5 x 105 cells per m, 100 pl) were mixed with the inhibitodd dHt2004
~distributed over each well, then centrifuged (200xg, 3 mn), and incubated

for a periodngh 24 Foair 8 xpler3fientHle Migbhkbt ¥ s@fkitha vl £eht sqa( atndR, £90
rim was neasuréd as descri bed above. The specific céll protection (In %
was cal cul atedsas sFadlowsfingl aneohcedt ratiloni:bi40r )ng/mlnvt | 7 CBB) | /Anccdt + ol )

- (anti- CD3)] . 00. ,For _provi di ng a m xed-lLeuko cul ture l.enocyt es
from 20 pefPbibeider (EEBAR Geriaitabldee nc PR “herd cardBiea Sadr
gama- i r r aditaked thadb N1 $pterwcyi&sbht e Bakbferihee 16Hhddksf .o pfyLod
of 5 days. Before use, non-viable cells were renoved fromthe sanpl es by

lgrgd_‘;__le_r& c e pErnAGGaRt] mda)rrerm‘ceﬂu -pugeb (AHokl PhanihcrasBradechpndrthe
hor e n- abovaLaPRdt ok rant SRR, eI TRECHE A8R5EBER apqus -

| abelled with natrium[51Cr] (from Dupont, Boston, MA) for a period of 1

hour, then washedtiikrae dr-+msduedd &M d646h MC cells were mixed with
the target cells (104 cells per 30 well) in U-shaped mcrotiter plates in
the presence or ab- sence of Fas:Fc and Fas: COWP at 40 Ug/ni in a final

vol ume of Za@tslisihgfermed Mttt ePlrtrigatP1060ReBnViatR. antter
an incubati t t ant r WUN 22 ed
and the rad?%én%h é%ﬁpﬁeesr egjfeowa %nggsgﬁegggﬁﬁgrs%eégglg?lgchSf %rqﬁ"r)% (;r%\’s{e
(in %91l0nas @8t efQu nBdebplidte s oképei wmgshiedr miwiace [ {exP&Si read abneel aaisth -

spont aneous _re-_|.e )1 xi mum rel ease -. spopt anequys rel.ease % x,100, . (K)
FACS- | abel | @RFS‘IF&&E‘%(S%SBE‘H iryr‘r“g‘f?‘ate%ec?ﬁ%ngJ A A e D E‘%xw’so‘g
cells) was pnqubréed wited RAtdf €RM0:IGHR ity RACENAUTd Bt r {BSed1 G Par
fetal calf serum and 0.02% NaN3),
each well, then centrifuged (200xg, 3 min), and incubated
for a period of 24 hours at 37°C. The viability of the
15 cells (at OD 490 nm) was measured as described above. The
specific cell protection (in %) was calculated as follows:
[(anti-CD3 + inhibitor) - anti-CD3)]/[(control) - (anti-

CD3)] x 100.

For providing a mixed-leukocyte culture, splenocytes from
20 perforin-deficient or gld C57BL/6 mice (H-2°) were cultured
with gamma-irradiated (36 Gy) splenocytes from Balb/c-mice
(H-2%) for a period of 5 days. Before use, non-viable cells
were removed from the samples by gradient centrifugation on
Ficoll-paque (from Pharmacia Biotech). The labelling was
25 carried out according to the methods described herein-above
(Kataoka et. al.). Briefly, target cells (A20 cells) were
labelled with natrium [°!Cr] (from Dupont, Boston, MA) for
a period of 1 hour, then washed three times with RPMI 1640.
MLC cells were mixed with the target cells (10% cells per
30 well) in U-shaped microtiter plates in the presence or ab-
sence of Fas:Fc and Fas:COMP at 40 pg/ml in a final volume
of 200 pl and the plates were centrifuged (200 xg, 3min.).

After an incubation of 4 hours, the Supernatants were re-



Fas: COMP were used as negative control. Receptor:COW was 10 detected by 1
pg of 9E10 anti-nyc anti body and subsequ Dlt treatnent with FITC | 'l ed
goat -anti -nouse anti body (1:100). Incubations were carried out f alUN 2004
" period of 20 nmin at 4 Cin 50 pl FACS buffer. (L) B cell proliferation

assay 15 FomokBE asspytrd Baafbhce&%lc&ert%&%f Q%@tn&%&f ar O'fh% éy%”t e

peripheral bl ood I hocytes (PBL) werée purified by nmag net| c bea
remai ni ng CBi-@lCch m\lerr%lﬁramm(mat%éd W@O@@hm)lneli)abmuthél é’dl(um&lng

I th 108 chlo. diated_PBL_in 120 f
rodi um 20 WACCHUASA ai do ST A o CORERATY al | on oPPI05RAGPRS | ( £er

nM, M-ant iibagp)at(mb&iRGdTrdlldifs Or - NEFoSE B0 el ebe C&Qn%@trat' on of
1 pg/mM and the indicated concentra- tions of CD40: Fc or COWP. Then,

the cells were culti- vated for 72 hours in 96 well plates, pulsed with
[ 3H * 2% t hydFdi B8CET13E8Meing for 6 hours and harvested. The incu- bation
of [3H tymdine was checked by liquid scintillation counting. 7.2 Results

domins of ar 50 YRceror BaTRg fucen CPIGe FRERal Glofise P abeptBrLeL)

dormai ns of a- 30 receptor beindg fuse part recep

are known i netlb,e)arwtasaanmtbmtéd)rylageat sgf @f tODe) O srooee I1158E'§OSJ U 2004

gation of e@g éollg%nd ijnteractions. In the /th enbodi - nent, the size
f

of purified Fsitet r S SR Rx AR | helE HyNaNDI.usi on

chr omat ogr aphy and it was found that a si ngl e peak was el uted having the
expect ed retrgat compt iBre Subad: Bs CREGAL NI bhagbhon ! ect
A20-cells which were exposed to a I%?ha doge of sol %%Qfe‘é%s ?Cs)%gsgaoé
agai nd0 cel Hegegtrdalholghat e d¥t@eantipmyceenitdlbodyp and S0Bseqment
extraordi na aki con der tion.that the es d
rati o of Farstkl%t%ngwﬁa\é\W| nltlt heﬂgl;(d ’51383 perelsdrrenggwgs aglg&ufnom n\%éﬁ’de
protective ditiloD)y dacudseioesl warsevaralied dute for a period of

min at 4 °C in 50 pl FACS buffer.
(L) B cell proliferation assay

15 For the assay of B cell proliferation, CD19*-cells from hu-
man peripheral blood lymphocytes (PBL) were purified by
magnetic beads and the remaining CD19” cells were irradi-
ated (3000 rad). 10° purified CD19* cells were mixed with
10° €D19” autologous irradiated PBL in 120 nl of medium

20 which contained sCD40 L at a concentration of 100 ﬁg/ml
(1,8 nM), M2-antibody at 10 pg/ml plus or minus proteiﬁ A
at a concentration of 1 pg/ml and the indicated concentra-
tions of CD40:Fc or CD40:COMP. Then, the cells were culti-
vated for 72 hours in 96 well plates, pulsed with [3H]

25 thymidine (1 pCi/well) for 6 hours and hérvested. The incu-
bation of [3H) tymidine was checked by liquid scintillation

counting.
7.2 Results of the 7*® embodiment.

Fusion proteins which consist of extracellular domains of a
30 receptor being fused to the Fc-part of IgG (receptor:Fc)

are known in the art as inhibitory agents for the investi-



early fractions of the eluate, which probably contained m - nor

nondet ect abl e anounts of hi gh nol ecul ar %i ght com plexes of Fas:Fgy Uf 9004
According to the present invention it was 15 recogni zed that such hi gh r-
aggregates of the fusion pro- tein can act as potent inhibitors of

FasL- inducegaaze_ldn deatdcegber el agand hirtdragtimmiecutar twei ght fonaddion of
aggregated Fas: Fc was initi aI ly raised bg addi ng t he i mmu- nogl obul in
A |,

cossl i nki ng "&dént Hd t%ﬂ? Rf pAPupbhiad Fas:Po-Enalpsi Bregeisavaise #xan-
under condi t %Qf L‘é‘? Qﬁlsﬁ.o%boéﬂroﬁQ{%BLa%f?fe a4t dwgﬁs {&H&;gﬁﬁtﬂ' f4 ed

to the early ract ions, 1t was~a t ha
wei ght Fas: Ialngjmplpsaek swas elfieet avanigoe séxp)écteh& egtehation dine.
i nduced by FasL._Conpared to that, it was found 25 that the renainin

Fas: Fo 1 actiRiE S (FANCAARE AT25LA0BECHSTAPRIA yi8 PEPERSF prsdlion
was avar ded i i, &8l | Seddlbe@PLd a0l eBnb£Nabgt do bl BBELLIANERAN AJEL 1)

According t present I nvent 1 on t e results o th enbodi nent show
that the foragsiimet cfelli gleathrasl Ecoaghr ehat degsabsbdnprdtecitdlony (urrtsases

t he specific rotectlve act|V|ty fore, acc ing tp the present
iventton coHl oS o REFQOTI TG Lo er BDEDnEA T CUBROL &ray
these findings ﬁ’l’{ﬁ@htﬁé‘oéfsélﬁﬁi:éar A bE Wdd FeSpeChakh Faslkheandk-

i nprove the inhibitory characteristics due to an in 59 30JUN2004 crease in

t he deldftee dfemlmagmmra$aaqut F@Pon proteins according to the present
I nvention are, such fusion proteins in which the extracellul ar

domai ns of rgec T RAI I
TRAILR-3, 5 Al'l\ﬁg%g é gﬁitg%&e’g used’l)?ow?ﬁe ?ggﬁérl Sk dﬁ%o%%-ffﬁs%gfzthe
ei ther the soxrial|Ethetaidnd agﬁ thé gelmats, pwniehnptbf:t@wﬁ?y conttigedmot-ei n

desi gnat ed as: Recegtor or the so- cal I ed cartilage matrix _protein
((CWP); fusiiF pFetk pheckat Eeﬁ“fﬂuW) ofi a Bigh %lﬁé%’ga(flﬁﬁbg hEnicam-

These matrixdkdy S€ifiss A, LACE6r OB 88, theSPEELkKtY inkKE ihE fRakiy$
15 recognized that such higher aggregates of the fusion pro-
tein can act as potent inhibitors of FasL-induced cell
death. Therefore, this high molecular weight £fraction of
aggregated Fas:Fc was initially raised by édding the immu-
noglobulin cosslinking agent protein A. As soon as the

20 analysis was carried out under conditions where only about
108 of the injected Fas:Fc were shifted to the early
eluting fractions, it was apparent that a high molecular
weight Fas:Fc complex is an effective antagonist of the cy-
totoxicity induced by FasL. Compared to that, it was found

25 that thé remaining Fas:Fc fractions still eluted as a dimer
and only a partial protection was awarded to the cells in

spite of a ten-fold higher concentration. According to the
present invention the results of the 7th embodiment show

that the formation of higher Fas:Fc aggregates substan-

30 tially increases the specific protective activity.

Therefore, according to the present invention complexes of
fusion proteins were constructed on the basis of these
findings, which show a better avidity with respect to FasL

and improve the inhibitory characteristics due to an in-~




property of formng pentaneric and trineric, respectivly,

coil ed-coil-structures. The above-nentio %d fusion proteins (as wel| as
Receptor: Fc fusion proteins as control s;g were expressed in manmald &dUN 200
~cells and purified by affinity chro 15 mat ography on netal chel ate col ums
or on proteidkeAsd Nihhenhe/t BegibedidenblifbReFe68REBRS MBS 888 TRdeies
were also bounded to the C-termnal dinefrisation domain of the pro- tein
ost eopr ot egriasasdifmige TNF thegni P3e 3 FReE e gryentiRNORGse, Tige T-ecepebr £ushiam

« ' i 1 h | . .
o he ooty BEATEARSIA T A i, SHE (AP ey (P ToRRN B TRl E"
TRAI L- R2: CMRheel Thed menitey) e.defi rad, perpisThani N ToVEr-a0d, NOiReQUlR 3,

wei ghts of about 400 and 170 kDA, respectivly, bﬁ_appl ica- tion of the gel
per neats on AW Eowet odF apRY Ometawrl. fxgedndsthecoildgomsnjied cépmaipsnd o

pentameric tri | CanlB: ctiyel:yw,. Struct 0 IS ejns.’
Ther ef or e, '%p“t%c??nr%%é conc %Jdgggfrgﬁt%@%x%ﬁ%ﬁﬁl%fﬁ?ﬁgggghqgrﬁ)ﬁ)ﬂ

ment that tifeisdgor egadbteiinchdestdreatadi e 0f Reeebedre@dMP)ol bgonetiésaid-on
domai ns of the above-nentioned matrix pro,30 teins is not inpeded by the

pro, . !

fusion to prdtidiass @t rdeitpt HhaPreieth { HMENE fugdproPrsfin: Ramw
fusion prote :&?YP | Qe it S; e f usjan

pr ot ei ns We(rae gﬁm toéggvn\%(ejt g4vvi t ?na%lﬁgfiaéggge\f%r nﬁﬁ%ge MRt x
sFasL-18 ndi proteairegr ardenthaic t Homabfis3 GehpediOAly eshiatve atlle sswadtiiate on
constant of 0,77 nM asured for _the FasL-Fas: COVP,interaction, which
s about 8- RESRRAR PF | BOCRL PR aRoDEABERIE v ATl CETTFBIC Fag SFES T e
vast nma- j olddil f-ddia-eRldudtniess | eshedapdvaafe §0O¥RBNELsiRe broreins
hibitory activity of Fas: COW is about 10- to 20-fold higher than that for

the dineric @gsivwhlprat Recersore, Fonfarsdesn mrotasing tasf epnkzelpd were

oo saet o sl g e pgiast i Do ngg g Lo By ERetp bl s

15 matography on metalchelate columns or on protein A. In the

7th embodiment, the receptors Fas and TRAIL-R2 were also

bounded to the C-terminal dimerisation domain of the pro-

tein osteoprotegrin of the TNF family (Receptor: 3N-OPG).

- The receptors which were fused to COMP or CMP oligomerized

20 as was shown by slow migration in the polyacrylamide gel
under non-reducing conditions. Fas:COMP and TRAIL-R2:CMP
eluted as well - defined peaks having apparent molecular
weights of about 400 and 170 kDA, respectivly, by applica-

tion of the gel permeation chromatography method. The mo-

25 lecular weights correspond to pentameric and trimeric, re-
spectively, structures of the fusion proteins. Therefore,

it can be concluded from the experiments of the 7th embodi-

ment that the aggregation characteristics of coiled-coil
oligomerisation domains of the above-mentioned matrix pro-

30 teins is not impeded by the fusion to proteins (or protein

domains) of the TNF receptor family.

The fusion protein Fas:COMP showed a lower Kyq than Fas:Fc
when the fusion proteins were allowed to compete with ap-

plied Fas:Fc for the sFasL-binding. In agreement to this



10 dineric Fas:5N-OPG fusion protein was conparable to that of the dineric
Fas: Fc conplex. Trinmeric Fas: CVP inhibit the sFasL-nediated |lys %ﬁ
approxi mately as effectively as Fas:Fc/PA - thus, as a result 5-foldiliNe§¥
- effective than Fas: COWP. The inhibitory activity of Fas: COWP was good or
15 better thasdiigt DfdiasdcbhoLdhngonBragtosal oanyi hAdi8s mblakukedH9 and

4A5. In conparison to the Fas:Fc conplex, the superior inhibitory activity

of Fas: COVP thes Easle-Eag :COMRt interrekien mamishyiis ahawar §—nteoi fefold
h t t h t t th
20 w L1 ant iS5 ST S5 R KV E tuds FoAF PR AT AL VERE FRar AL

medi um pr ot edniady |<Ef/ethée$1e|lﬂ.ecﬂ.ifmés FeestedPAt whyr tsywiDrehatt th@s in-
exam ned whet her Fas: COWP is capable of inhibiting the effect of FasL
expressed orh@PLfsorthéQi?ééH‘Flbf °/§20F@§I ICOMPn 434 et t ei- sy er%Q'sf%lﬂiel y

depefided on, J%ﬁ' n t a tL.ans ti
ways, since eﬁi C gr e&[}d&l Ic’ft:%éjr?t E#[ percig'rq“lI nf{égg\%l IFI g#gr Eggsfﬁ ave
no effect orwHdmses cehks. résuhtsorfrcespaadl rg @gmgm cAﬁ&ecElby Ve €
killed by perforin-defi,cient as, wel | FasL-defizjent CTLs, as

expect ed. FHEIRS Sélﬁl‘?&ngaspwgpe”tﬁ Ef‘af%aﬁcmsppc)au%ewﬁdce‘f%la‘ﬂ"nsdéiﬁ'fé'ée%?

pro- {ect| on e { ASy Coblss CUMEC @I PagXpEsedco Cﬁﬁ:.%tfé?:!ﬂl ¢ dsbkalanly CJks.
In a conparison of the affinities of sCD4 CD40: Fc/ PA or

CD40: QWP actionettivg Fas immsmlmvpﬂbt@ﬂn6&a§0cainblazaaiebytocmmIéfve
ELI SA, a substantjal increase in the affin- ity (30-fold) was observed for

t he pent aneriieddierebt oFaswir eoqpdiax a W@ﬁﬁ%fﬁ'@%tc ciphdpited the
o P PR B dias, oo gty o e UG OO

ks al so abl e to recogni se ne ane b

cel | line DiFds:BdyRM exphessesad he sashiate Dprfatled _nle(EMOéffemtuvteuttlmhy,

vas used of oS Qb IR $3nsti¥ory Scf{ihy 208 il B Y343 Yool 108
15 better than that of FasL-blocking monoclonal antibodies

Nok-1, 4H9 and 4A5. In comparison to the Fas:Fc complex,
the superior inhibitory activity of Fas:COMP was also evi-
dent from experiments with primary murine hepatocytes or
from a model system for the activation-induced cell death

20 with anti-CD3-activated Jurkat cells. In all of these ex-
periments a medium protection level resulted for Fas:Fc-PA.
Furthermore, it was examined whether Fas:COMP is capable of
inhibiting the effect of FasL expressed on CTLs. The death
of A20-cells in a 4 hour test system is solely depended on

25 perforin and the FasL-dependent signal transduction path-
ways, since CTL which are deficient for perforin as well as
for FasL have no effect on these cells. In a corresponding
experiment, A20 cells were killed by perforin-deficient
CTLs as well as by FasL-defizient CTLs, as expected. Fas:Fc

30 and Fas:COMP specifically caused a certain degree of pro-
tection for the cells which were exposed to perforin-
deficient CTLs.

In a comparison of the affinities of sCD40L to CD40:Fc,
CD40:Fc/PA or CD40:COMP according to the present invention



fusion proteins as sanples. A significant |abelling was ob 10 served for
CD40: COWP according to the present invent'lon, whi ch i ndi cates that
- CD40-COWP is in fact capable of bind- ing hative unprocessed CD40L.3( dUN 2004
order to exam ne the spe- cific activity of CD40 fusion protein in a

bi ol ogi cal sbf»sﬁ-cdnqmtlﬁlwsmmsnrmtaecgdtosﬂmltalt ix{@réaiy@LiHeEﬁ@dearﬁfﬂED 15
(0]

liferation of human B cells which were co-stinulated wwth anti-B-cel
receptor. Nditthef3@p@oldd ras CB@GeFr(Y/eIdA ﬁ\@?ethéblilem‘(ﬁm@m%dt h:@ceptor

proliferati n ntly n Yg]gr i sfrated
in high dosgglﬁé éléhgﬁcoa{nt Fn%\réﬁ 5958% according P e prg(’g?%‘?‘ é
i nventi on wa12) .caﬁattih eretspblcmcmmgthheqpre@ltubﬁr atf mhee&u@adgwab-r etapve

| ow doses gcﬁnm ng u it can be concluded fromthe observations of the
pr esentd enb et FeRPBNLFBnMERLrase-PANREcEP4Foptdsi Juskat-

compétitive deryw_l‘;attlcg 1| Bengasgdndenendi N0 a0 oo LRS800ge e surface

ollgorrerlsatlon and t the relative activi- ties € vari ous
i nhi bitors (;mqneassmm td:mﬂnputivemy,ofvashaisedrEepechevelh.%e\ms@s)

d | at | - st th (11 Th d
o bl tory A Y v of AESs LabeR Lo A 15 (e Tbr YL a nognthen GIM 80
conpari son tgdiaw dt%i&(é’b@@é’aﬁﬁﬁeéesw Elaﬁlﬂ?aﬁﬁg'ﬂ%%i i}{hgl tas gLl ar

results were also determned for the ac- tivity o ion pro ein
accor dithg t catvedr 88entCD4MMEINF opccOD4ENQOMP atber dirgsent t Havendsion,

I nvention i Stl i W th respect to the
62 30 JUN 28814’.‘ i nher&’té%tes g&ﬁOEb%RC%S@FﬁSOIW e"itad‘iqi oﬁa%?bﬁﬁ Rer FB’“S‘
cells. Accorndiqlmabtlﬂi&mmpﬁuhéSSGH onaQdi. e ok dd1OVEd Nekamh&s egleatd -
constants in the | ow nanonol ar %I on can be obtained for such receptors

as, e.g. Fasidi® GSfotViHY cht §Pé n&YSAATy RERteidt et sedbbolagisailumys-
oL ot £ pegeoriddite Saueniad bodbe BESRRILn RGO

degr eeldf ollifematiicat i @ofi. human B cells which were co-stimulated with

anti-B-cell receptor. Neither CD40:Fc nor CD40:Fc/PA were

able to impede the proliferation significantly even in the

case where they were administrated in high doses. On the

contrary, CD40:COMP according to the present invention was

20 capable of blocking the proliferation already at relative

low doses.

Summing up, it can be concluded from the observations of
the present embodiment that the inhibition of FasL-induced
apoptosis by competitive inhibitors increased depending on
25 the degree of oligomerisation and that the relative activi-
ties of the various inhibitors (expressed as the proportion
of their respective ICso values) remained relatively con-
stant for the various cell lines. The increased inhibitory
activity of Fas:COMP according to tﬁe present invention in
30 comparison to Fas:Fc is probably the result of its higher
avidity. Similar results were also determined for the ac-
tivity of the CD40 fusion protein according to the present
invention. CD40:COMP according to the present invention is

distinctly superior to CD40:Fc in vitro with respect to the




63 C ains 30JUN2004 1. A biner or oligonmer of dimers, trimers, quadroners
or 5 pentaners of reconbinant fusion prg%?ins characteri zed by the30 200k
~reconbi nant fusion proteins having at le one conponent A and at Ieggﬁ
one conponent B, wherein com ponent A conprises a protein or a protein
segment wi t 1 i lt‘lQﬂrFalof]fuwci'qu-idcfh tigpdiare Mt dd oae fgneidap 1
for anti bodi'es, for soluble or nenbrane-bound signal nolecules or for
recept ors orcedrlsantAdooydibngiggmeie ofeswit sine £ bemposidmendnpbnehewB that

conprises a protei,n or a protein segment selected frqm.the aroup

consi sting ls%ﬂﬁ%%%%ﬂﬂycg?s%ﬁﬂgﬁr i &S a 8"tﬂ€n@&qi§ﬁi'%§h§ﬁigﬁnﬂ?e

bi meri zes oroldiGRIEr £38S i di8BEPptbEE RIS, A OFBE  A3d peDteperinfc he
reconbi nant fusion protein wthout “the effect of third nolecules. 2. The
bi ner & ol igmremavivelly meheiragtionirsed dudaomedd usy affeknbker §osf their

r ecoitbi nant fusi opn protei.ns accor di t,0 ,2 im2l chara i by
conponent A GfIanES « e’c{)rﬁhﬁhaﬂ? fﬁgggﬂeﬂr§¥&ﬁ§ Pﬁegﬁgtdﬁgﬁge,r&tg%nrfer%g
quadromer of QRSPHEHt 0ef nPusdsAt peatedhsdivhieneake dhathetdriyedby a

ol i gomer of dimers, trimers, quadroners or pentaners of reconbinant fusion
prot ei ns acdukglian) degres of aphigoner2sahaphcet eri zed by the conponent A of
the reconbi nant fusion proteins being a peptide hornone, a growh factor,
a cytokine, an interleukin, a segnment thereof or a functional derivative
of the above- nentioned sequences. 30 4. The biner or oligoner of diners,
trimers, quadroners or pentamers of reconbinant fusion proteins according
to 64 30 JUN 2004 one of the above C ains characterized by the conponent A
of the reconbi nant fusion proteins being a cytokine.



fromthe famly of TNF cytokines, a segnment of such a TNF cytokine or a
functional derivative of the above- 5 nentioned sequences. 5. The biner or
ol igomer of dinmers, triners, quadromers or pentanmers of reconbi nant fusi'g

proteins according to Caim4 characteni zed by the conponent A of § AelUN2
" recom binant fusion proteins being a TNF cytokine or a seg 10 nent of a-
TNF cytokine selected fromthe group consist- ing of CD40L, FasL, TRAIL,
TNF-a, CD30L, OX40L, RANKL, TWEAK, Lta, Ltab2, LIGHT, CD27L, 41-BB, G TRL,
APRI L, EDA, VEG and BAFF, or a functional derivative of the

above-nenti oned sequences. 15 6. The hiner_or oligoner of diners, tri mers,
quadroners or pentaners of reconbina sion proteins according to Caim

1 or 2 characterized by the conponent A of the reconbinant fusion proteins
being an antigen or a seg- nent of an antigen of viral, bacterial or

prot ozool ogi - 20 cal pathogens. 7. The binmer or oligoner of diners,
trinmers, quadroners or pentaners of reconbinant fusion pr.ot %iop@ aceqrding
to O ai m-G_char agimers zed Iy igl@esowforfEMeTs of LY HREFBcoM eHIRANt f Usi on
.proteins being a surface aptigen or 25 n surdrace addigend of a
viral 5 bact er i &eT¢ESF ot O 05g88| c%ﬁlg?oét ﬁ%ggﬁﬁ g.rg%ﬁ%rbi nmer or ol i gomer of

di mers, tri mergY quadr PEBESH OF an Peft ahen spobtebosnbeNany PlsilGR I & ns
according to

im1l or 2 characterized by the conponent A ofethe.
reconbi nant’ f usicwpquresttei Asabei Af ag2aki HBXaEPHpé)E-g%%ugBPice‘“ coupJ] od &Q-:[ A
receptor agoni st or 40,2 _LeGepLOL antagenhsbr 30PMANIM G orn e Bl mer
or oligoner of %‘?Iéefrkﬁs, rinmers, quadromers or. pentaners of rECO”Pigr?nt
fusi on protei N, BT LAY Fopction, in particular with 1fgand functi
10 for antibodies, for soluble or membrane-bound signal
molecules or for receptors or an antibody or segment of
an antibody and component B comprises a protein or a
protein segment selected from the group consisting of
the family of Clg proteins and the collectins, which
15 pimerizes or oligomerizes the dimer, trimer, gquadromexr
or pentamer of the recombinant fusion protein yithout

the effect of third molecules.

2. The bimer or oligomer of dimers, trimers, guadromers or

pentamers of recombinant fusion proteins according to

20 Claim 1 characterized by the ccmponent A of the recom-

\ bipant fusion proteins in the dimer, trimer, gquadromer
\

or pentamer being identical or different.

3. The bimer or olicomer of dimers, trimers, quadromers OrI
pentamers of recombinant fusion proteins according to

25 Claim 1 or 2 characterized by the component A of the
recombinant fusion proteins being a peptide hormone, a

growth factor, a cytokine, an interleukin, 2 segment

thereof or a functional derivative of the &bove-

mentioned seguences.

30 4 The bimer or oligomer of dimers, trimers, quadromers O

. . _ \ -
entamers of recomhinant fusion p:cte;ns accecraling to



one of the above Cl ains characterized by the conponent B of the

reconbi nant fusion proteins containing a nul 5 tinerizing and oligonerizing
" segnent or a functional derivative of such a segnent of a proteing g 1 2004

~selected fromthe group consisting of g£q, MBP, SP-A SP-D, BC, %jand

ACRP30, or containing the collagen domain of the EDA protein or a -

functional derivative thereof. 10 10. The biner or oligoner of diners,

triners, quadrQper $©rchPepbaver 819inscenabbaasikusi iy het eiomp casadr di ng
to Caim9 characterized by the conponent B contai nipg,an acid
sequence, as skownit i hhéi gGCQNbﬂ@ﬁntthef%o"qm‘éewsa hB9ad c@’% HE

of mMACRP30 or func_,15 tion f,,0 phLal BENguah a&m no
aci d sequenceaf §?1§Hgﬁm£?ml§¥ For cgﬁgg%ﬂen%egg aﬁ?no acids 18 to
108 of hACRP30 tavF acj:tksneim@nahr derﬁuraihmma_t héeedfatier ey thieg. 2B %nd 6B,
respectively, is part of the claim 20 11. The binmer or oligoner of

di ners$, tri mer SenfueShetsIWICS%ent aners of reconbi nant fusi on proteins

according to Clains 1 to 8 characterized by the conponent B contain- ing a

sequence ofe 8 4, 2G, 48N AC) sl ol dieri 2 eser ook | ggutiaescalionr s or
mul ti mers of’ reconbl nant fu- sion proteins. 12. The biner or_ ,oli rrer of

di ners, trimer peranzonmers mecqn@fitﬁ@rlmtr sfwiiorcBEBILRARE fad‘sqoéﬁlﬁlﬁo
accordlng to Caimil aracterize t. PhEs nr
nore disul fide %‘?H@e& Cgarig. e’fﬁéegi %r Egrg o%l%gg%%e%?l o? i Shton

Imers, triners,
quadroners or PEIdMTRESsObn! geofRiAaNtefing cn PRBt eyiskidoceorcdi g 99~ C ai m
12 characterized by the conponent B contalnln 6 30F6UN 2004 L fg%—

aci d sequence LIRSST REYBPREDE upet e??% ToRr FH&: PUeYRr ¢
sequence. ing of CD40L, FasL, TRAIL, TNF-a, CD30L, OX40L, RAN

TWERK, Lta, Ltab2, LIGHT, cp27L, 41-BB, GITRL, APRIL,
EDA, VEGI and BAFF, or a functional derivative of the

above-mentioned seguences.

15 6. The bimer or oligomer of dimers, trimers, quadromers oOr
pentamers of recombinant fusion proteins according to
Claim 1 or 2 characterized by the component A of the
recombinant fusion proteins being an antigen or a seg-
ment of an antigen of viral, bacterial or protozoologi-

20 cal pathogens.

7. The bimer or oligomer of dimers, trimers, gquadromers Or
pentamers of recombinant fusion proteins according to

Claim 6 characterized by the component A of the recom-

binant fusion proteins being a surface antigen or a

25 segment of a surface antigen of a viral, bacterial or

protozoological pathogen.

8. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to

Claim 1 or 2 characterized by the component A of the

30 recombinant fusion proteins being an amino acid se-
quence coupled to & receptor agonist or to a receptor

antagonist.



14. The binmer or oligoner of diners, triners, quadroners or pentaners of
reconbi nant fusion proteins according to 5 Caim1l characterized bééh'e‘ .
" conponent B containing the sequence LEGSTSNGRQSAG RL or a function JUN 2004
_deriva- tive of this 'sequence. 15. The & nmer or oligoner of diners,

trimers, quadroners or pentamers of reconbinant fusion proteins according
to .0 one of the above C ains characterized by the nultiner- ized and

ol i gomeri zed f usicom ipteat eimlhadmeg aft djaeins, Jegmanrs BRGFAERT i and
crosslinking by antibodies, 16. The biper. qr. Qli 0L dipBESi nlyr 1HEer's,
quadroners or BSEEHRES Of FEES ?HiﬂgeﬁﬁgFﬁﬁlpggggéﬁgbagéggéﬁﬁabfgﬂﬁ5 one

of the above Cgjdrs,£hasactgeized1bynthenseaonbici zeanbyf usiconquptreims
having a |inker sequence between conponent A and comnponent B. 17Tth§

bi mer or ol i gorferobf tie neespmbinaptsfughatr BFOE§1HE
reconbi nant fusion proteins_according 1. .20 0 ~khe,abav @& {Bnal
characterized By Zrlerb%nﬁfl—g &th}?ngeltlozlg;r BEcREnk o bay o %

nar si'on proterns having two or nore
different com popepisi® 8. diseh ok higmientor odl i gopeosedocorsk hgctedone

of the Cdains 1 to 17 for the production of a nedicangﬁ%; ZSI;g% Use of
bi mers or ol i gofeers dheosdPuy ceN6HELONIt RE SAFovE™BHraiHs ¥ 1D 17 fOF t he

production of acﬂﬁﬂL%ﬁge%kRé%% QQQ.ééﬁ%giﬁgggodhgyggnh@@ewﬂHﬂMHih of

;
di sorders, auto* ¢ diseasés, di seases base on hyperapoptotic or
hypoapopt oti c digereessprotéecténus Hirsetbesal | dephyaBove i eRPEROVi r al
i nfectious di seases, tunours, in particu 30 JUN 2004 67 |lar tunours of the

of | Goner & abBor BPAGPBSBNE of LLRE™ ALSNe IS Fe T ThoIT 1 37 L he b oduet i on

of a vaccine 5 fghtagbiye oF pasibimdmmufibzaohopragaimst detardinisto

i Claim 9 characterized by the component B containing an
amino acid sequence, as shown in Fig. 6A for the se-
quence of amino acids 18 to 111 of mACRP30 or a func-

15 tional derivative thereof, or containing an amino acid
sequence, as shownlin Fig. 6B for the sequence of amino
acids 18 to 108 of hACRP30 or a functional derivative
thereof, whereby Fig. &R and 6B, respectively, is part

of the Claim.

20 11. The bimer or oligomer of dimers, trimers, quadromers oOr
pentamers of recombinant fusion proteins according to
Claims 1 to 8 characterized by the component B contain-
ing a sequence of 8 to 20 amino acids which bimerizes
or oligomerizes dimers or multimers of recombinant fu-

25 sion proteins.

12. The bimer or oligomer of dimers, trimers, gquadromers oOr
pentamers of recombinant fusion proteins according to
Claim 11 characterized by the component B forming one

or more disulfide bridges.

30 13. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to

Claim 12 characterized by the component B containing



di seases, in particular against viral infectious dis- eases. 21. Use of
~binmers or oligoners according to one of the above Clains 1 to 17 for the
production of a vaccine 10 according to Claim20 to vaccinate agai resg |iN 2004
. German nea- sles, neasles, polionmyelitiges rabies, tetanus, diphthe- ria,
BCG malaria, yellow fever, HV or influenza. 22. Use of biners or ©
ol i goners according to one of the above Clainms 1 to 17 for the production
of a nedi camenth&s amtoodiawid oserapnsel SLBFSTNGHAFRF L e OFr cBudtié of a

vacci ne according t ai.m_2Q _or fQr r eral or oral adm nistration.
23. Use of bi mgrlgm&ﬁ gﬁrdgﬁezﬁ}geaggrtéﬁﬁg%t%c‘f{%o%%lé'edf the above Clains 1 to
17 for in-vitro diagnosis. 20 24. A fusion protein characterized by the

r ecombi nant] 4f UThsi MOt} b 1GRRtNAEMIaTY dncanortenimek N dlve CERFeTRe M B,
wher eby component A contains a protein or_a protein segment w.th ¢

bi ol ogi cal funSEPGENSTS paf t FEGPRPIPRRANE iRt PHRtPORS aAtFREHES Jr°
recepiors or apantl bpdy B 25.3eaTRA 90 AMANLROeR BorcrRladimer
menbr ane- bound ““si'gnal “nol ecul es, and cohponent B contains a_nultirner-

i zing and ol i gaiwr | 2éMyesegMBECSASNERDGAGTRInar dar ifvactionalofdeich a
segnent of a praotein, selected fromthe group consisting of the famly of
the O q proteird %Pt sfg“t%e'sec%ﬁ’kfcen ns. 30JUN 2004 68 25, The fusion

protein according to Caim24 characterized by the conponent B of the

fusion protig) N GRNLRIKE NG R o TRE I Z | i€, Of i RS | zdqungd segnentoof a
protein or a functional derivative of the sanme, selected fromthe S%roup
consi sting of GERPtMBRS SPEATreSpPrpingot FUSLAndPIAERPED, 3GCOLGHS ity t he

col | agen domain, of §he tenn gk HRCHMYLey UHd trnthaieo! . 26.
A Dm%sequence%crhgar%%t55%358%38/ thée DNA seaquence er?cod-y ‘ _
' ized and oligomerized fusion proteins having antigenic

segments for detecting and crosslinking by antibodies.

16. The bimer or oligomer of dimers, trimers, guadromers oI
pentamers of recombinant fusion proteins according to

15 one of the above Claims characterized by the recombi-
nant fusion proteins having a linker sequence between

component A and component B.

17. The bimer or oligomer of dimers, trimers, cuadromers or

pentamers of recombinant fusion proteins according to

20 one of the above Claims characterized by the recombi-

: nant fusion proteins having two or more different com-

ponents B.

18. Use of bimers or oligomers according to one of the

Claims 1 to 17 for the production of a medicament.

25 19. Use of bimers or oligomers according to one of the
above Claims 1 to 17 for the production of a medicament
for the treatment of hyperinflammatory disorders, auto-
immune diseases, diseases based on hyperapoptotic oz
hypoapoptotic disorders, infectious diseases, in par-

30 ticular viral infectious diseases, tumours, in particu-



ing the fusion protein according to Caim24 or 25. 27. An expression

vector characterized by the expression vector containing the DNA seq Ql%(ﬁ
according to Claim 26. 28. A host cell characterized by the host ﬁﬁ

.being trans- fected with an expression ggctor according to Gaim27. 29. A
fusion protein conprising the extracellular domain of a.receptor of the TNF
famly, fused to an oligonerising domain of a protein selected anong the

group consistilgg i gukbarsards | age aligorwdic pystenn ECANPY antadel-
cartilage matrix protein (CVMP). 30. The fusion protein of claim 29,

wherein the re®SPILHL tHeSOHI¢TSmily is selected anong Fas, TRAIL-RI,
TRAI L- R2, TRAI LR—3 T.NNR and CD40. 31. A DNA sequence encodi ng the fusion

protei n accgy d tgsclhife29 3% 8\1‘1 SRELSS AU METIY €eontaidi BF titee DNA

sequence accor ing to claim 31 . host cell being transfected with an

. expressi on vectayowrcOLdimg tlotrbaﬂn 3$»r the production of a vaccine

5 for active or passive immunization against infectious
diseases, in particular against viral infectious dis-

eases.

21. Use of bimers or oligomers according to one of the
above Claims 1 to 17 for the production of a vaccine

10 according to Claim 20 to vaccinate against German mea-
sles, measles, poliomyelitis, rabies, tetanus, diphthe-

ria, BCG, malaria, yellow fever, HIV oxr influenza.

22. Use of bimers or oligomers according to one of the
above Claims 1 to 17 for the production of a medicament

15 according to Claims 18 or 19 or for the production of a
vaccine according to Claim 20 or 21 for parenteral or

oral administration.

23. Use of bimers or oligomers according to one of the

above Claims 1 to 17 for in-vitro diagnosis.

20 24. A fusion protein characterized by the recombinant fu-
sion protein containing a component A and a component
B, whereby component R contains a protein or a protein
segment with biological function, in particular ligand
function for antibodies or receptors or an antibody or
25 segment of an antibody or for soluble or membrane-bound
signal molecules, and component B contains a multimer-
izing and oligomerizing segment or a functional deriva-
tive of such a segment of a protein, selected from the
group consisting of the family of the Clg proteins and

30 the collectins.
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The fusion protein according to Claim 24 characterized
by the component B of the fusion protein containing a
multimerizing and cligomerizing segment of a pretein or
a functional derivative of the same, selected from the
group consisting of Clg, MBP, SP-A, SP-D, BC, CL43 and
ACRP30, or containing the collagen domain of the EDA

protein or a functional derivative thereof.

A DNA sequence characterized by the DNA sequence encod-

ing the fusion protein according to Claim 24 or 25.

An expression vector characterized by the expression
vector containing the DNA sequence according to Claim

26.

A host cell characterized by the host cell being trans-

fected with an expression vector according to Claim 27.

A fusion protein comprising the extracellular domain of a receptor of the TNF

family, fused to an oligomerising domain of a protein selected among the group
consisting in the cartilage oligomeric protein (COMP) and the cartilage matrix
protein (CMP).

30.

The fusion protein of claim 29, wherein the receptor of the TNF family is

selected among Fas, TRAIL-R1, TRAIL-R2, TRAILR-3, TNF-R1 and CD40.

31.

w
[0]
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A DNA sequence encoding the fusion protein according to cleim 29
An expression vector containing the DNA sequence according to claim 31.

A host cell being transfected with an expression vector zccording to claim 32.



