July 12, 2002 Applicant: Apotech Research & Devel opnment Ltd. 5 84, rue de
Rhone CH 1204 Genf A binmer or an oligonmer of a dieter, trinmer, quadroner or
10 pentamer of reconbi nant fusion proteins The present invention concerns
bimers or oligomers of bi- ners, triners, quadromers or pentaners of

reconbi nant fu- sion proteins, whereby the reconbinant fuygjgp 1rot&jgr have
at | east one conponent A and one conponent B. In addition, I5 the present

i nvention concerns the use of binmers or oli- goners of these types to

manuf acture a drug and/or their wuse for in-vitro diagnosis.

present invention also concerns fusion proteins that have onzmmmmmmmwmmmw
and one conponent B, whereby the chppdheantB contains a nul oZi Ng
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contain the DNA sequence and/or the aﬁs ﬁs o% vector are a *‘em;ubject
of the present invention. Prot ei ns®© 0 r phyS|oIog|caIIy as diners,
trimers, quadronmers or pentaners, are found in great nunbers in na- ture.
Because of the interactions at the surfaces of these 30 proteins which
dinmerize or nultinmerize in solution, there nmay be spontaneous aggregation
of proteins or even, as 2 well, for exanple, aggregation that is

ki netically delayed because it is dependent on the concentration or the

milieu. The 08 .l So P Eorbilr 9PNOL End ! CE2ES £ SeradiliiGE o DONC
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formati ons an /or s. 5 However, together Wi h this, structure
noti vee are found 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



with certain proteins that lead to the formation of spe- cific structural
supersecondary structures and thus to prg tein diners or nultiners. The
formati on of supersecondary structures is based on characteristic am no
acid sequences 10 of the proteins that formthese dinmers or nultiners.
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I's based on the coiled-coil pattern. Char- acteristic e am no ac
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three helices. 3 In addition, the literature also states that wth anot her
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pentaners. tkajiatdc RBelices, which occur with each of the proteins
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 ag'grega-
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.



TEINS: Structure, Function and Cenetics, 24:218-226 (1996); Ml ashkevich
et al., Science, Vol. 274, 761-765, 1996)3 Along with the matrix proteins
COWP and CWP, which do not belong to the proteins fromthe col |l agen
famly, specific 10 structural rnultimerizing phenonena through the
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protein, cer in and nultimerin as protein famly aré brought together
under the dediguptiontikqpratiding Kisahotke acdlRagen |Ifamidgphaspacificol .,
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three helically twisted polypeptides. The protofibrilla 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

Clq, 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 Clg family (Kischore and Reid, Immunopharma-
30 col., 42 (1999) 15-21), which 1is found structurally as
dimers or multimers. Among the proteins with multimerizing
characteristics occurring in this family, for example, the

structure of the proteln Clq, which is familiar from the



selves forman oligomer, whereby the oligonerizing of the protein trinmers
i s based on interactions between the indig vidual coiled-coil triple
helices. The result is that this structural arrangenment in the protein or
the nultinerized 10 (oligonerized) protein conplex Clq leads to a structure
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(MBP), both of which are fromthe famly of Collectins, trinmerize through
t he i nt er acgilehylar, 5 Criterminadi i ygreranged hioadi demakusaneef iliaiked foand

as hexanerg Bgfé@%geég Sg?ﬁkﬁgn et al., CQurrent Qpinion in Im munol ogy,

Vol . 8, No. 1, CCordingly, the proteins known under the
desi gnation of collectins form
A similar structure as with protein Clq 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 via 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



5 oligonmers (e.g. hexaners) of nmultiners (e.g. triners). The literature

al so shows that numerous proteins that haye a-physiological effect as
signal nolecules can only trans- duct a biol ogical signal under certain
conditions. For ex- anple, nenbrane bound FasL is biologically, i.e.
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trinerizing Themdiitexfatiusi ,ahsshshowbi that segeeous amsbmirts athatr hamg
(with the fla

na aci d .seq e-.letter
xpr ossed, | AnPRAPIGHASRE “PHERSE &3, SlaPat.orpord 30 e R, ERpe-
trimerized duct aﬂ%i&ﬁo?ﬂi&ygbiéﬁail uhgeyecandaiys Hondiitichs NtRSACEKONS
with the result of the formation of a supersecondary structure) was
crossl i nked ampleugimemrangli keuadr Fasdd 1§g&ii|¢§-t°9tim1f]-IYag iieg. agpaPSOL}pe of
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15 1205-1213) states that the biological effect of sFasL

trimers which, as explained previously, are obtained after

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 this type of fusion
protein which 1is 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
taqg.

This type of sFaslL 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 FaslL proteins with the



.mol ecule fraction. In addition, with the theory suggested by Schnei der et
al. it is not possible to ensure an exactgy preset or determ nabl e degree
of oligonerizing of the mul- timers. The anti bodi es can nanely have the
effect that the FasL trinmers associate to diners or even that a w de spec-
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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 links these
dimers or multimers together to a bimer or oligomer without

the effect of tertiary molecules.



protein conplexes fromtwo, three, four or five associated 5 pol ypeptides
(proteins). In contrast, the aggregates of the next higher order, that is,
t he aggregations of two or nore dinmers, trinmers, quadroners, or pentaners
in the above sense are referred to as binmers or oligoners. Proteins or
protei n segif@hthe repPreseagatdon yp€t thes Areagdhehuventhono thee tesmen
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reconbi nant fusion protein. Fina receptors, e. re- ceptors fromthe
TNF r ecept oradighisgquences bet ofigi anino aled d3Bequencesoiwitipecovakebt ape

proteifs (e FaSRarY S5RERN° SeAlodVd VALENES Ypouithiy o8R! o Sprlan
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 aclid 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



ponent A, which also have a binding function (i.e. interact as a binding
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that the fusion proteins in the respective dimer or multiner as a subunit
of the bi nerdsaoPrafesdiad embodimantcdihe boemponenhe d heanhdae t bhei n-

divid su i | 1 t ' o] i anged I rer._.Qr. timer
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activities can be brought about by the selecti'on, the arrang nt, the
speci fi ¢ comsitenaddmensd/ or oheteromultimers). 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 heterooli-
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



t hrough the nunmber of conponents Ain the binmer or oli- gonmer. It is known
that certain biological effects bring alout the desired biological effect,
e.g. a cell activa- tion, only through the interaction of at |east two
ligands (in the blologlcal sense, not in the extended neaning in

accor dance ®hraughe tﬁlﬁas’éﬁmbeméﬁi | epponentsi & dini the imer goer-H-'t he
conbi nati on erta ngLnterl eu el |
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another preferred enbodi nént ,the corrponent Ain a recom binant fusion .
protein is anepdaasehmim\é;hm @rwmtfhnvenbmnh cFhdisi is desimakeleécukin
or a segnent of t e pre a segnent__ca I ,ndi wever
func- "t onaP-Jer MIZR 5he” SAmEHB AR ST o RArGA deta et kAt Mt pFET o ns
can al so beghzad t&S EHEPOPELEEL AabN T-RRINECOIDBAGEL 1 Béﬁwataﬁ:@telrh wie<h is
a conponent of an oligoner in ac- cordance with the present invention.
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sane me h e n f S di
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one or nore inserti del eti ons or substltutlons fg{g)reby a se- quence
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| east 85% behyfagn tm% defrd v ad s iy I’éeﬁii@ﬁ‘dreégfdnﬁb' the® :I'.v$e com-

particularly preferred. Those an no acrd séquences 1 n particular cone
under the tpomehftuds- contadn ddrfifextente 91igometiradi spl ay conservati ve

substitu- tions as against the physiological sequences. Conservative

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, :unc-
tional derivatives of the above-mentioned peptides and/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



10 substitutions are taken to be those substitutions in which am no acids
whi ch come fromthe same class are substhputed for one another. There are
in particular amno acids with aliphatic side chains, positively or
negatively charged 5 side chains, aromatic groups in the side chains, or
am no aci dsuldsdddwiidms e stakenbéophet thiosey drudgdnd. thoidms fim whiehpl e,

i de chai ' tion. Thi that, f
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has a hydr ofHdiRhatdiesdAgi nchalps, saposktiveky 8% nefIBFivRA¥oncharged
(serina), orgsl | L SO | S0l elcy Ci mald '
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trimers of recom binant fusion proteins are preterred, In particu
trimers or nepddyanter byof anothers d@ino3 amidt alsd withxarepolar sdideers

(6 x 25 Particularly preferr is_a biner or i gomer. _of di yrer,

tri rre;?o qua(f}%‘?@r', 2t péﬁtran%’fa’?ﬁef?bcaﬁbﬁ?gﬁp f?ﬁf%ngﬁﬁﬁ‘_cg&rﬁfe\m a
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proliferating or activati /- “get” ce t he
correspondi by rdesdehurine | fleucine).

15 In accordance with the present invention a ligand is under-
stood to be all molecules 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



11 non-exhaustive list, the proteins CD40L, FaslL, TRAIL, TNF, CD30L,
OX40L, RANKL, TWEAK, Lta, Ltab2, LIGHT, €p27L, 41- BB, G TRL, APRIL, EDA
VEA and BAFF can in particular be considered for use as TNF cyt oki nes.
Extracel | ul ar segments 5 of the above-nenti oned nmenbrane-bound

TNF- cyt oki nBengexhgusdi vieulckstonatheleprobeinesChRA0Lpr Fasl, e THATL USENRS -
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conppnent A of the reconbi nant fusion _
consi sti ng etherafunctd onedo-dsivathiiRes Laftd\pPeEadted ER4RIse Als 1d6m=61)

d hTN 17-235). | ddi.tion,,. receptor menbr ane- bound or
ZQt r?cg{l ul §P§gn@%p&ﬂ i EéFQPBf'gE@ﬁt of‘%?jo?n chFPé:ieﬁ-é‘ of ThReSfarflgavadene
20 TNF cyt opirpdactisn ¥ t partabul A2 1PN Y HAYLL! whEGERMRES HespdEtive

above-mentioned TNF cytokines or seghents or deriva- tives of the receptors
are used i nPdoppaisate funatddnality asinoppobboulari thelle reapatitynfor

f usi oR ppr ot gi e vent that, segments of receptor,s are used as
corrpoggnt Asggdg' hgsﬁe:%wit e i%rnésﬁfﬁqﬁjﬁﬁ ecr?é)scé’ggné'ﬁ?[ §ped:falt 'phéjjé‘?%'Fg‘@‘P%%I
protein seqderteattvesesin t yes abbvee GRINY SofNERE abBvRCmen¥IHiEd TNF
physi ol ogi cal | y iXt ra- menbranously. The extracellu- |ar segnents of these

type of recE¥tBkinesnon sosmantelief TNRteytokinear ganoaliser de Fisedxaapl e,

d : 0 e, 511/ ALE Y e i ndi Ia(s), of a_
ocoptor, Compbheng A BEPERS " Fae Bt Radtir Hh "Y' Blr sty b
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TNF- R%% CaBrgge?.lruovjlsdeghgge% ?r%‘rar{léﬁggglrg{lp 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 INF 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-memb'ranously. 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



munogl obul in (dinmerizing Fc fragnent) and these dinmers can 12 thensel ves be
bi merized or oligonerized to biner or olijp goner conpl exes in accordance
with the present invention through a conponent B, for exanple a

col l agen-1ike segnent wth the capability of binerizing or oligomerizing
diners 5 or themdedwes Pber himerimedoes, ofldlgoewanipled o t bimereronf old-rer s
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corr espondi nghixemgtens ecompohens 8 Formuiild rPredIPagdhFl LREPE8Ymened as
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reconbi nant fu 20 sion proteins. This uation Is for exanple
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t hat CO”DOH%grvﬁerﬂfs 2r 6l THon @S Ub £ OFh &l 08 Bq "edmpst@wy any di meri zing or
mul timer- izing nediated by surface interaction, in accordance with the

pr esent mvent&ﬁon conponent B pust ensure not onI di meri zin

mul tineri zi rH dMesgent biﬁvanséomﬁbe fcplzlwgim ewgéhég;ltiﬁg éret he
di merized orgygddd nEy #ZEGmﬁgnéHFgﬁ"PJ RIS le &4 a TBh&okBinant

typically necessary exanp e case t receptors or segnents
t hereof forfiusion conpoetm; ﬂhd.nhthesrmohbcmtaf nsmbn;emi ef.an oli-
15 gomer in accordance with the present invention, is 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 biners or oli- goners of diners,
trimers, quadroners, or pentaners of re 43 conbinant fusion proteins are

di scl osed in which conponent A is preferably an antigen or a segnent of an
antigen. It is desirable here to use antigens fromviral, bacterial or
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for a recephf ago ﬁ (ﬁg ggtor ant agoni st. For exanp a smal
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typically coupksgse Cﬁﬁatemhby olf0 gatifod e w1 wps@caﬂsgisge agkiddilic

exanpl e through an ether bond to threonine or serine
or throughzﬂﬁ@g@btiﬁﬁndFOIhesagplehetpeefo%éqwingvannrenhaasgdwu|qunﬁ

e ol avalPaRLBRE  Rohlet ABIE AR (FRdE s tagahicalty AluaRIAL™)

ant agoni st s.ddsej hPgesay, PiresSRs m%SIéHﬁ gdr), agiRye @&Pno§5e$bﬁert%ie-
i nprovenent of the efflcacg or of the aV|d|ty of these types of
g

organi c- cherfhl twPRE 2Rt hgeRBeir respec- tive receptors, placed on a
bimeric or oligoneric protein carrier, for exanple for use as a drug in
human or vetghia H¥yrdBAllE BiboddmeATP W he £ ecRED Yl
proteins, which |gﬁffound dlneereg' 1fﬁ§?ﬁée I'n ?ﬁe bF%%%&H& rit!
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 Clq proteins
or the collectins. Particularly preferred are the proteins

of the Clq proteins or the collectin family as a component




Is typically a protein fromthe famly of the Cq proteins or the
collectins. Particularly preferred are thq proteins of the O q proteins or
the collectin famly as a conponent 14 of the reconbi nant fusion proteins,
nanely as -conponent B if only their dimerizing/multinerizing sequence or
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protein

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 Clq 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 neaning
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amino acid u n QUEN hi uence(s) . . _
Typi cal |y, ?Eigs%gg%%)e’ﬁgg géegg'v?é:a'rrent' E)Bfi?f{eﬁtes Sﬁjotog.ﬁ%%#%%%:ﬁ (‘%‘3%51?# ne) ,
e.g. wth thantnfusieni protéins hrbk partdcademiyt prkfieieci) whetcotiso-ant
(hACR'igO)’ feflt B toll' atrHenoreagé Sir}aSntt: Of&gfén protein is a protein seg-
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 Ajgnd B are of human origin such
t hat possible i mmune reactions in humans can be ecxl uded during

t herapeutical application. 16 Particularly preferred are biners of

ol i gonmer s ofPatitienslaxly mid¢ferrad ohré hbimefasisoHroigimens dhatiers ox

sequences fro di fferent,_host organi sns. regates, i h accordance with the
. present in\fg‘mqi&?rasreo ft}?%%ﬁu%f%?epf%ﬁé St tz&%ﬁ?f?%ﬂ?gnﬁﬁf’n&rﬁn‘_
fusi on prot eliEferdity Htystc SRGACISMS, SA§FBed4 OB aln dadéSr@ahcbYRetaAl tag nal
to component B. It can be advanta- geous if conponent A corresponds to an

am no acid inventionmee exbremely prefrreed \if i theyt stempfrom
o j DN \ ; 0
Prd corbonerti sy (Fion Brotdihd, AdAY (olndifind °al srdifs S8 &

accor dance witfifdrentpriggmntof naivhabntof compsementr®: eitiscahoba advpatart A
corresponds to a sgguence froma virus, bacteriumor protozogn, conbined

e
with a conp&Rans §Eo?°m%ﬁn5rﬁgﬁ?,rr§ts§°§fi§o tor @F_bﬁ‘@d?o I\ﬁ‘fjcﬁ‘a_ﬁﬁﬁl-‘ei‘ﬁ@ se
15 quences GfrdPPomelke 3 ,C ngat o@hb?s%e‘}‘ﬁ%r%‘}%rt%r Otﬁ]gpakEicular

accordance with the present 1nventfon can also ste th sane type of
ani mal . |1 n £xam tdemapmaler ogd tvbadifmertiohal hdeplsatdve rofnthensames

[ ti I Zi [ Q] L Lzing. of the fusigon pro 20,tein takes pl ace
Throuct o siad " ShrRefehfo E ettt “brhdio pslotEn" (5 P AGEncTSHSS pr BrBeabi y
bet ween 8 ansbmifledds0oin a@é@bxd&ﬁééhwlﬁhptﬁéeﬁafeééhé henv&ReIBhN3R! thesie0n

oli

proteins as conponent B. The binerizing or goneri zi ng of fusion
protei ns, whRrFeins Hhesgcompement Aucorrespendsutd ausegquenceefsotary

structures Qut r ce. i raction i LUt i s, di.ner [
mul tinmers, \j\%rc% ‘i %?%% ysra %;aé:\%zgoﬁlﬂr g&gﬁiﬁﬁ?‘s @ﬁ:ﬁta aﬁggﬁgfﬁd B
sequence, i ofrhimanr datiginmsedren absof preflervedel Wasturablge thelgee-

which _is possible thtough the specific am no acid sequence (n the
'C 13 pquences of cgmponentpA and component B inq 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,lpreferably 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 oxidizikpg conditions can forma coval ent
link with the at | east one cystein of a fusion protein of at |east one
other dinmer or nmultinmer. The am no acid sequence (single-letter code) 17
VDL EGSTSNGRVUDAEGET SNGRQCAGIRTN wradpl cbef anheeparprer @f thse pbaferred .
conponent B _gaqnt g a_short binerizi or oli-.go l,ZI N m no aci
sequence of B %V\g‘.gﬁa%% %%lapﬁﬁeﬁhnﬁo CATHNS i §hgﬁgﬁéﬁ@§rg‘fz P9 5 nﬁfﬁﬁi ds
has a cyst eigomegdizingdutmirio pagid asediends chf Chetiveem 8 dandl P dgmbhrbdge
be- tween the diners or nmultiners. Functional derivatives or segnents of

these 18 am@fddici dhitIRFRGR Eqd8namingaacids das & Qﬁbﬁmnl-'?si'l—bre
_ R | : . g
the seguencsoVRHEGISNERAGH Ryniu! cgax{)efglﬁgﬁléo?qgggBhg?fe '}:gﬂdjbcisé)eltﬁégd by

whi ch, al though the cystein residue at posl 1 €en
serine resi dweencd&hestdime rensur endlitrdmers zi ng or ol i gonerizing of the

fusion protein multiners. The fusion proteins can be arranged in a
referred enpodi-, ment {n such a way that aggregates of hi gher order can
Ee 15 for m%&&ﬁ&aahélﬁ%‘?jﬂ% éF ﬁﬁ%ﬁﬁgf’i 8%n§?‘8§edi%1§er%5efb? aflds
mul ti Mer | Zedohitaie iy Bidncdd! gl HPludhs SGhBondALCD, MULD ¢

[
t hensel ves conprise two of nore binmers or olil- goner can be prOV|deB? for
exanpl e, thse@ienget (VBEHGETSNGRQSAGERL | showkd bihenenttideld ekn gparticuet ed

again epi t on _t ' r | n{s)_.of conpl ex in, accordance

o th oy d8da WRIRT Arthoi®) Shé) AR leiadd AT 581 11 38 TR RRES,
However, togeieheisulistituvadientsdromg £t dudnedin BE1TEL fetsé@e PHOMBER Can
al so have additi onal se- quence sections which serve as antigens for the

crosslink 23%iRg &% iddaamerizingaf i Susion Rratedn mugleimeedees are
preferred in the framework of the present invention, for exanple a flag

tag, in ot hghaMEsl d'Grdt &fndCtdnSte A¥2AnGeRYHRPObr el Sd: ehBbdl -
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



ing several consecutive histidines). 30 However, special preference in
accordance with the present invention igggiven to the provision of
aggregates of a higher order through nore than one conponent B being con-
tained in the reconbinant fusion protein. Preferably, for 18 the formation
of aggregat theofozmaitdioar aff daggredatéasodna [riefleim oidérgotha wsion

conponent he .f,qQr L on, of _ biners of %Jpg mers .and_in addition_at

| east one E%ﬁé?éjé%m%i&ghgﬁén 13 & SARP AL o%@ﬁt the gﬂmﬁtgé’n of
typical ly Sbithéfer ot oligomeespanantinBhddiite on0ERONERE tBAnMYtHe M Usim- P
found in at | east qne fusion protein of a binmer or oli- gomer 1 n accordance

with the precReRt| R ehPrefierapdyr 8 componens [B2er whdchol Lgotymidakly

aggr egat es Lgpen X I c an '

B ey |31 g ot BT ol qorort Afompoién€ 70, el MIRMINS BELCURIEH Rt e
C g or col | ket Foupdotiei at, MWadte arapusion Birotsein sefluanbimetd idx X+ for
exanpl e, 28 ani no ,acids which forrrﬁ gt | east one disul phide bridge. In the
event that BPMPEad® oAECEFdange,Wikhy the ePreseBE meknRAGERR, t /NS ent

ol i gonmers, dR ' r H;—E’é | r ' the gr L n-
ventgi on wll ?)g Eah%gqgj{/%%bfggqé or elﬁeafr%l g&gﬂbggggég%% é(;)?l gorrer_. ?‘Jﬁ
addi ti on, perderend®ni eéxabplgveronpordnt i Rtecanonbef a sbimekliednli rker

b nent. A and ¢ o 20, nent(s) B.qr, Lf ere are
cever B corgbhERPeEETERS; ResRT &h By BEEERLAD SEhBL i cEambiH A T
conponent s.cI§ese cblbketincpuorednsy WaW1s! cembdhahts Bpanal '§%_é§uérﬂ'§‘e
differ- ent functional conponents in the reconbl nant fusion protefn and

can pref er a¥iyht8kEoovEPTaexampde; RBnamioe, acids rbéChZSQm&mt la]rem no
aci d sequen | i uct yr Th| [ ses, | gperal in
accordance %ﬁ?\ﬁﬁgﬁgigﬁg%n?;ﬁﬁ/%nt%igngglerrg@ng_r%g’la%go%brgénga_&@eeg‘g’[ es of
a hi gher orsuliphidéi biridge diarfminssd Zsetyemntwacdeisadehitololdigomerss
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 sequénce 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 conplenen 30 tary proteins.
In this way, as a further subject-matterq9f the present invention, mnethods
are discl osed which serve the increase of biological efficiency and/or the
increase of the avidity of bionolecules or drugs with ligand func- tions
in the sens&hdB thypPer et charadtienizedet hpdsthd  recombd riatdeormr ef at

characteriz t r Lnatign of, at. | east one .conponent A, I ch
correspondsiggg}e(f prot e) §8§$he§#o i n‘_'lg_gﬁ]f‘mﬁ?rﬁefﬁoﬂfia! [)%7 cdl Bn T wi t h
at | east onerotiedw iszighent with ibiRsloqg itth 1A Fhidt RN, Z Wi Prato| 1&pserbgéng 5
conponent B, V\/nereS_ y an increase in the biological activity and/or an

i ncrease i nGiReTd? Profmudddnerdaing iand himesizing amoligemer batng
|

f usi ongpr ot g| lanal i ILJ3ery i (o

ot o1 eotbonelt ) MRk P b dle O SHE LML Pt tviry

mul tinmers. aadfiee nmanhodincgehisghl gnpr eher r adidbep co;l‘.rpdocmpoﬂehs aAT]lc\lEs ]
cyt oki ne, a _segment, of a TINF cyt oki,ne or functi ona e- rivative of suc
ayprot.ei n o Cg‘ﬂ&"éﬂﬂ%gmﬂt Feﬁm %%#‘é?r@ﬁ°ﬁ%f-ﬁéd finaldy being
reconbi nat i pAnelrigled egst _&RQMiMeEBrégéh;{h@tﬂMZ QAGPOSENL B

Into a reconbinant 15 fusion protein, wher east one coOnponent is a
re- ceptor @emgrdzdmanttofbimers eprooligomeérsabify difmexsTmd anuleimers. Wt h

regardat o fer e [ of a pethod o this kind.,n accord

w h afe pr aBsna SRRy P8 ey mEr ERHERE Rbem: SSRRSIK (holf rior LB

ol i goners degytokiing, 20 sdmrentPpEy AP IOpIKind hér banE i idid gogeLs of
t he present invelrltion may be wused for the production of a drug or for the

treat ment ofivVaft N@ss%% 3uchi s’prEi’é‘P%eiﬂ eEdiRkataide, segmentor Aofwrbbenn
and veteringny o Methbe £4 AL 25 Sﬁbf\g?%:ggﬁt 68 Lo Rl 45 ddL ST,

accordance Wwth the present inventron from rs or ~oOligonmers ar

sui t abl e foponeatad dritjs at fleastheneroshménent oB dntoum reodmisinange of

iIIneﬁges Orfugii%%r protein, 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 thggpre 30 sent invention. This type
of binmers or oligonmers or higher order aggregates can be used to produce a
drug for the treatnent of the following list of illnesses or disorders
which is bytoeticeaors dyipmagaptot iy pecacitionsgt aigutdbdegendeasivautdigwune

neur odegencPAReds B HiagoroX EEERERng, 1nfeckiPhy HHrEATRsr THiGRERe
tunours, aafdyorensiidécrDhODbgBtali S sh¥dersV tﬁitﬁgék‘ébaltfa | RbeCinféOUS

di seases the use of binmers and oligoners with bacte 5 rial or
pr ot 0zool ogitdgusgiddesases tihe yseaefi bimarswand oligemens etktthvrizacte-to

be referred gy vhier ghye3abbiQdies O4s SEPUEN! spat ad | Badi§%.,G8% Y Pén
paral opes are partict- larly préterre ere as conponent AT & ,
r econbi nant viiralsiiofemtdicaiay. B3 meo sber retf'ﬁg@gﬁr soQr w&f?ﬁdbw&’mtbmﬂ@ﬁ_ ag
10 gregates are specially_suitable where the di sease makes treatnent wt

" bi o?ogigcal I ?ra&q‘ﬁ%e_'v:ﬁ o%ifnégt g@é’é&% \CARRFING  RAFREOPAB| dienPIskicnr

treat ment angdr@ly PhefIQEEy rr%% BofbYHehfr At 5£1§ %h%awn%#go s, in

particul ar of umours of the ly at1c system I'n a I mers
or ol i goner sion protedancBimexs tdwe oldigowens ioxvdiitéion hiidhenl cxdde aged as
vaccinas or for _the roduction .f a vaccine fqr actiye or,, passive

i muniZat i of* %48 Fﬁs_tgﬂr?lf é’cﬁcht?slo]dfjsééégébqﬁn WRER 3 S f dégﬁ‘ﬁé”@ i RSP -
zation an agregehent Wikhe HiY1o@ACHINA IRt Wd lcyiDSRE ate s SHEPONEHE A
I n the reconbinant fusion protein. Inparticu- ["ar, surface anti gens or
segnent s of e¥ampPaee inalusting oforpidertzeatments cand/opr dher @roduction

pl asnodi a of, ¢t ry- o] . -exhaustive . ist, a
vacci ne V\/mbgh %o%?lgt?ngggie frtehregag]rrgg}:#éggrero s?n otﬁldabgig}rsggaﬁgs&ﬁ% T Z%f
wher eby t hetumoamrsi pdéntheudiymphatdiccisystemit have at | east one conponent
A, in other words one or nore identical or

15 In addition, the bimers or oligomers in accordance ﬁith 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 pathogén, 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
Ger man neasl es, neasles, polionyelitis, gf- bies, tetanus, diphtheria, BCG
tubercul osis, malaria, yel 30 |low fever, H 'V or influenza viruses, for
exanpl e rhinovi- ruses. The conbination of different antigens in a biner or

ol i goner or ganhigferber gembidagde gin e af dpimelr f oomdlidgameny ool iaydriegens s

al so possib I N cQ ' t resent, inventiaon where different
anti gens frg%oinhg%s%an%p%%ﬁ% %t&éleog%gpn Hn CBﬁbch ipﬁlaa jtﬂ n@rgépe(ﬂ i%fbner,
or anti gensoligomekrworodnmer chiztidwoerdet aig§Legativi NeYpikkad 1y, "wdor
oligomer or in a hi %her order argrigéegate. Typically, two or noDre conponents

A, A2 to AROEEnCHE: (%‘ﬁf‘&slr]elﬁ-'i fsiPgn °3“prl?ﬁ erontadned ip ﬁhe‘-’r\l -on
conpongnt Ofa.ratglﬁzr which 11" Bfen 04 Q:fon@g?x'e%tﬁerof)r&leﬁiﬁggr 892t i dbmer

accaordance with t pre- sent 1nvention, WO OF nore tusion proteins
that are dotfefeat hiighenr epadaer taggregatst innaccoryanest wAtharthee pre-

conbined in_a_biner_ or ,oligoner or a higher order aggregate 10 through at
| east one caﬁﬂgngﬁ}vﬁt% ePhbI§%t OF 29T V\Buﬁii?fl &’eﬁﬂ 0 r ERAtoI3 %R ner

types in agegedashe Wilth tFegRF@SRB! dtVESAONoRRN AIMPLRtCOR- chdl Nyl 1 N
a conposition for use as a drug or as a vaccine, or for their production.
15 I n a furcpebiagdodnnanbimeraozrocddgomen or ehhigheseirder aggnegate

conmpoRrgnt | usgio tein in accordance with the present invention
S anﬂﬁnnuﬁghgagpétgk,T?§%€e§é§pF8mgﬁne @rleukin (IL), in particular
IL-2. In addition, in the framework of the present invention the 20 use of

bi mers or oPrgferabliyn atccsastncewsl idififedemte Iitied NYENbI1AGomdr types
i nuni zati on and/ or vacci nat ion adjuvans is disclosed. It is known that

many anti geh8 @SS9rAance h thei presenggdnventiom eaRaplsPadeorSERTMUNE
reaction ingaifgdt ¢$al aP¥oapydsition %&%sé‘dw/é‘“arhg gg 3L ARF A f1fe 25

I mmunogeni ¢ effect. Adjuvans of this type can be use
or for their production.

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 unsatisfactory 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 binmer g oligoner in accordance with the
present invention. For ex- anple, the conponent A can contain an am no acid
sequence 30 fromthe CD40 |ligand (CD40L) or the sequence or seguence
section of aoycheer [Iatleirleukinsgxafipt e exrampdfe t Iik-4 nt &L~5,eukL~n€ anidy/ok?2.

The physi ol task pf G4 co tro] the transforma |o of _an
i nactive B chﬁa*"ht Sa{‘hg CSPF'%;?e&/CiIre rlﬁ’f’%?ﬁ: 2RdnQr ?3 aens I9°E‘-
IL-5, IL-6 aplérr inCl¥édordanicde wderpi fré pie%ehtmmmmnol(mmreaﬁd
com plex in accordance with the present invention (different reconbinant
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t ypi cal I y codi.ﬁfesent types ofebipeef erabligomeror widch cdinf eachnbe \Jees of

bi mer I,n_accor, wi.th the resent inventi o et her
with the i nngﬁgggﬁ?sfrmﬁhégﬁmg@lofo%lql% tofuﬂiaﬂePrSF& 3&93‘}%

as well, of [ fnd g t aec‘pf@p%eébff Shfn

pr ot ei ns \Ahigﬁpg‘regp;ggetrﬁ@gaalq o% gléf f%ﬁ?\tfc \%ltgh regar tjc?)ythg’ codr)rgorrlneorﬁe( S)
A. Hereby, editfifeh¢ntotypesabfsbimencerlbligomeroint acwioaidamge with the
charactgristics_and/ or_chatacteristics Lch ctlvatethel ne system
(cel u{lgr orpﬁﬁﬁﬁpgl ]o'f“ﬁ?nﬁ%ﬂg' gﬁShE’?f \ﬁghﬁb Eoﬁrg‘f“b‘é‘f’g&r’e@mrrponent A.
These nay be physiol ogi cal conpounds or synthetic conpounds. In this way,

conposi ti onsThee WimetHPsoF WblEgomerkai NoPNRiGhd¥Or 6rdrbi ARGrGaLss IHBET
type(s) in accordance with the present i nvention together wth one or fore

i mmunogen( s) Wehher @6y a3 CORPRSA tdiony |9y ks t HyRe | gancker geAPEsHd: 9E Han

present In- [ r eh-qippd! aeed

I modul ator/¥E8h Slogtagpg %hm?ggsa&%ége%% al ned ;é% ?E szefqg%g yé'%%f q%‘:q?erl zed
or oligoneri tedtherm:lompomemtdtd)em wesebyer each physiological 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 complex, 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



is a heterobiner or a heterooligoner. If necessary, a het- erobimer or a
het er ool i gomer in accordance with the prggent invention can bring together
not only one or nore fusion proteins with an i munogen as conponent A, but
al so at 30 | east one fusion protein with an adjuvans conponent as com
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combi ned mnthephaﬁﬁacéOEl¢£d3pnndnqttnnenﬁaarvacsinauxwﬁll also pref-

15 erably take place in 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.




25 iary agents or additives. Appropriate production paths are disclosed in
Rem ngton's Pharnaceutical Sciences (Mack, Pub. Co., Easton, PA 1980),
which is part of the disclo- sure of the present invention. Exanples of
carrier materi- als which can be considered for parenteral adm nistration
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sol ubl'e seg type of cytokines which trinmerize in solution, it
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in the trifers assocl ated ter expression,
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 P1, 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




25 exanple, the desired triners fromthe proteins P1, P2 and P3, but also
trimers fromtwo proteins Pl and a protejd P3, etc. Oigoners in .
accordance with the present invention can now be used in accordance with
the process in order to obtain 30 defined desired heteronultiners, for
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host cell. The het- eromultinmers conbine into honoolTgomers,”because
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the nfétl ne}.érz'lgagample a Clq 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 «, B or y chain of Clq. 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

3(5 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



and oligonmerizing a, Ror | chain of dqg. Only heteronul 25 tiners with al
three TNF cytokines can then be found in,the associating oligomers. In
contrast, heteronultiners with a differéent stoichionmetry are not found.
This means that in accordance with the present invention sinply through
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I nvention fusion pro- teins are
bi meri zi ng gwengd.goneri zing dinmers or multiners, |n so far as the re-
combi nant fusion protein contains at |east one conponent A and at |east
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types of prand 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, Selected from the
group consisting of the family of Clg 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 is 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



teins if the conponent B of the reconbinant fusion protein contains a
mul timerizing and/ or an oligonerizing s?irent of 25 the proteins C q, SP-A
SP-D, BC, CL43 and ACRP30. A func- tional derivative of such a segnent of

t he above-nentioned proteins can also be used in the franmework of the
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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 vectors,
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 i:eceptors, 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) is (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-



which code for the fusion proteins in accordance with the present
invention. A further object of the presepg invention are receptors, in 25
particul ar receptors which bind. signal nolecule Iigands fromthe TNF
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for t{'be proggz%rtaér?enngf B through recombination with the corresponding
pentamerizing domains of COMP. Here there may Dbe

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
20 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-
25 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,
30 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-



a medi cament. Their use is in particular given if increased extracellular
concentrations of the correspondi ng recepgor | i gands occur in a clinical

picture. Here it may also con 25 cern incfeased concentrations of

menbr ane- bound signal nolecules, for exanple TNF cytokines, on the cells

them sel vesprobrofa speasptori geameit! & mpdrivex, the vxeddnt in-
multimers of this t IS | rinciple also always desir- able if the

eis |n
activation.8f? ingﬁgﬁ ?mieaﬁeﬂi o cetall sbywmegms sof r thgerfal bowing
correspondi g@ghyBis¢al | y membrane- bound receptor, is to be prevented or
| owered through the use of exogenous soluble diners or multiners in
accordance wth the present invention which trap the signal nolecules and
whi ch consi E€def ¥ ushewsprda eansinglerledtea rcade ethp 2nimo acial reeept or

‘ e ih-_.vention is explained jn detajl by
?rgggngf atS hgaggPPov%tfnga glggﬁgégﬁggﬁgg“fi%%qrﬁ%f{' si'(‘_ﬁg F‘E—cloél‘{aé\ceco‘ﬂ%t}t‘he
am no acid she pmpsEme dhventeeATiNanécéwst iy PLAL &l bl 1demedapsggiM th
the present invention (2) occurring in an oligoner (FasL héxaner) in
accor dance WPERAMEKY ppederordanss with itheopresentodavent iidre, Hineothér a

i 39 to 281) |
et 11 oo Soras o SRS RIng) 0f7a EEfer (A FuuShery aeskmany iof tpe

n
t he out conepFaalLt {AAhA 0Sequent3d VD ESSTSNCRQCAGhBLf2pdCAlSS cempsHewhen; B
Fig. ﬂ:ﬂal so _gontai ns_.t he am no..aci gﬂlsequence of the re- conbinant fusion
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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 thé 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



Fig. 2 conprises in Fig. 2A the results of a gel electro- phoresis
(SDS- PAGE) of fusion proteins in accordagge with the present invention
(2), therefore with the specific [|inker“sequence (conponent B), under
reducing (r) and non 25 reducing conditions (nr). Under non-reducing _
condi ti ons molesullati oreidlet obifgcily EGsebHt pFoeid NEE) VEnCURLSEXaQics! X

I I d ' d wiith the present Invention (fu-_sion protelns
(2)) " Decautisth EBB BEA2R0E WAVPA ST Ass @pnomanien oo T et WeLbg) dge

is formed bebnagBibhe GAE Hrifsdifit ?e%?&%{,\gﬁoéyﬁﬁﬂégrgb%gﬁiéf%, Pro-

accordance wth the present Invention; ~are eatl !
different teinsrdn Tecoxdancei yithatthehqpresentaninvégeldn nlgead -igance

i ' ti FasL hexaner with,a nolecul ar weight which
i the PrERSNNJURIL | 88 BdyERRE BKArEr 0 2, ool ecul ar el af,
protein (2)fopmattondafen #ikhlphedar &xakigel HEARIdG] t%gﬂ@%’&ﬁ(éz&f ofgn If

denaturing conditions are present (e.g. on SDS- PAGE), usi on pro-

teins in acEBPHSﬁEE'V\PPﬁlthéeﬂU@é@: &nr:l/deglia@nr?f!gr ao?dﬂtd_ﬁnﬂllﬁm?dgg
' ] ' Qr.mat, on o [
ot ween t nao i ees SUSEER SRR Vol (Tp PRERRHAG e B attie RESseNt

diti toventienomigiratbudnonthey 0T gel?) AnN 0AAGRNEIGH Yddbidsn
Crasemt T ' rgte in the SDS geI@.e An ol i goner in accoré(]Dance cl%

\F/)vir teaeﬁ’ue :o%ggﬁlt gﬂﬁ\r/n SSERt Hayvent inmwerhesre a thimer  off aa txilmsimn qf cei n

2) 1| ] S | Lon own_in Fig. s
ghgm}]nsgﬁgggﬁigggﬁl \gﬁd}éﬁ% ?égBar}{:i %88@9%%%%3 Yﬁgﬁr e tg?SFePge ’a/‘f?ﬂ oXi ¢
assay in debten, a5 shewmoninh&iapncknt Lat ishownofsdifemat i¢AELG Ghf i S
fromthree éﬁsi on proteins in accordance with the state of the art, Tor

exanpl e, fusron protein (1) in accordance with Fig. 1 which do not have a
conponent B), or of the FasL bi- nmer (hexaner as binmer of trinmers) in

accordance Figh Bhshows 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 FaslL 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 (0O, 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 FasL 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 FaslL 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



20 present invention shown schematically in Fig. 2Bin the presence (R 1)
or absence (D, A) of anti-flag M2 anti - dies for A20 or Jurkat cells. The
optical density at 490 nmis a neasure the viability of the cells (high
optical density corresponds to a | ow apoptotic effect of the added 25

substances amd thysincbegBihgyi T idranfid,hane!dedred N6 BREBLMLS &I ect
on A20 cells Fi}ié;?l 3,6§ane 35;Jyand on Jur- Kkat cel Iésa(Fi g. 3% aﬁg %&% .
FasL biners t'Oigm'f refefle 2Hé 2Re PEPYeing day anardanae tmbtbrtbenpne_rs\eg[tt![ﬁn
Fig. 3B a 1dh € as L PCI AR _ s 3Q against the
faffgct of FQ%L‘?%E:[W%}# ségpl?us?%ﬁ%%?gt e] nseu%ht hég%%%) %i‘glﬁiﬁgi'z%&be o PP

ol i goneri zi ptlrrfifect Blgstiacreaserhdn alll, priepariians 3(Figs. e3ah tease
D). Wth addjtiqpal anti-flag antibodies, which are directed against the
flag. skque Phe T ReePrbrelvik. (1) and (2) shown in Fig. 1 31 and by
i ncr easi ng, for exanple, the degree of oligoneriza- tion of the fusion

tei [ a it h S [ ' il her _t hroygh
Cr oser i nki S e Shewd the (anPReS dtia [SUGIRAGE BF' & | 14HA0K, pidiad®
(Figs. 3A tol3)5 8m, acanrdanaspeithvdihg .pfégentt $howatibe arakbngciidto

' [ [ d ith th t Tnvention
Car g’ it o FaaaiBif i ot §oky (Slnagtiriam im ahe seeiEre binker Seo-
[ ' | )nfe r N e t,h_e
Heotr | pii oo on A Smpdliedh B OF CEdaloh prothET (FEP dunSFTEAREYYE, Sres

shown kthat "Whgpedesasiptionsodfit Fog.i sl 6therwisea biiwdr i ged-Eoleration
accor dance W hexamer. Under denaturin

. ; : e
condi ti ons owﬁiﬁ{iffgbgﬁéﬂv nfﬁ‘lfrgin?gasf( g‘)‘s‘me%cgéls&é'néé‘ wekuthenpissent

15 inventiorfourgt aig, ac\iSiiné i8¢ FOANGH HcdSEHMAAY RISR! Sthe 25 - ZRRQATET S,
because a di,sul phide bridge cannot be fornmed in the |inker sectton because

of the am ndWentiomasg (3-hexaypexs Inder denaturing 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 .accordance with the state of the art without
bimerizing or oligomerizing components B (Fig. 3A (aA20
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



Anal ogue to Fig. 3, Fig. 5 shows the viability of A20 (Fig. 20 5B) or
Jurkat cells (Fig. 5D) after the additiog of aggre gates in accordance wth
the present invention of the fu- sion pro?el n (3) in accordance with the
present invention as shown in Fig. 4 ("super FasL") in the presence (0) or

absence (0) lefasintl.5| agmbB,ants hogh test ThRe f Eg&ga;gm&ﬁ)w&%ﬁ&? ?2?%‘
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2ctiyi &) bocRdnsenstl SE e stiatioh ctpete) At blneinah Cripesshetogcn,
preferably ahe3apopasisils &t iidegsrieg, &ﬂ?éf@tnéé&éﬁﬂpaiﬁféﬁé’h}[’\%iggg{qg?m I-

by further ollgonerisation of "supéer FasL

i bodi 65,
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. Th J S | | ongLi sati on re as
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ol i goner - i wdtthorthen presert | invehbton ubedhabscbipeadhntalmutis ham:'aadyt he

speci fi.c |inker qf fusion protein (3) in accordance wth the presen
i ﬁvemli(’on u?éd‘c&gcégﬁafor%?ﬁif&m i3nd| fadghe1dnpraasedaisbigiyniy amdanan be

I ncreased sk | ' r €54l cordance wth
t he present bf?m/ie%éiwon&la:?g. agkﬂgﬁ%vltgst ﬁ'erp:én%: no a%‘l%sé sgahgp?}%f . ﬁe?ﬁgyon
protein (4LinveasdomGRP30, in accordance with the present invention, 15

whereby the fusion protein (4) (i In_t{:e sequegﬁgefrg;n Ege Nnetn? }Bhet ﬁe ami no
2ol ds 15 tothET G prafa RS, e LTS TEICR FOE| AaiS 1D HEOERLA t he
am no aci ds (4), FasL-ACRP30, in accordance with the present invention,
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 hFasL as well as be-
tween the Flag tag and the N-terminus of hACRP30 (GPGQVQLQ)
a linker sequence (MHVD)1is 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



139 to 281 of hFasL as conmponent A. 20 Fig. 6B shows a further fusion
protein. It conprises the collagen domalg of the human ACRP30 |igand
(hACRP30, with amino acids 18 to 111) wh reby the N-term nus thereof is
fused to a flag tag DYKDDDDK and the C-term nus thereof to the

extracel | ul arahwiRntly trdRsr&estd ( Meh3TFadl, 28d) hAEﬁﬁé%léfE’gg n érpc? &Xrhe

C-term nus of hACRP30 and hFasL as well as be- tween t tag an

N-term nus &FSS hegscpratying (werner twnafare (3dda)itoi uekatdT-Al |6C
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enpl oyed and the re 5 spective viability rate of the Jurkat T-cells was
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anti body (+) an crosslinking effe
cytot 8Qi c efetgsi.ecirs. comtrastr sherehe),etthe (dErEOSpESRDRG| BEraLEE s Of

i
fusion prot esent invention, nanely  hACRP30/ FaslL,

In,accordi.ng to the hA(
shows al reagysam°f’haﬁ° t'?ﬁﬁ%&m & i%y???ﬁ?DtTﬁMﬂqmn marg?m)i(n
1t i bodi es | I | e iqN- e o)
ant | bod o5, BACREDU/ Bl ©showid a1vaRhF IRACEH Sl o Y5 SRELREL
the viabili{$)ef ThmmdditignapfeM2 hantilodies 46 mdlyumts%a itecap@bl e
of bi- meriziagsQr «Hd 9I9PBLEE' AE (G9IP %ﬁgibxep%)é%%rfnmgécggding to the
15 present invention.

Analogue to Fig. 3, Fig. 7 shows the viability 'of BJAB
cells after the addition of FasL 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 FasL 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 (Ksp = 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



basis of fusion protein (1) in accordance with Fig. 1; Fig 20 ure 7A) and
of oligomers in accordance with the presggt in- vention, here as tetramers
of trimers, in other words do- dekaners, of the fusion protein (4) in
accordance with the invention and with Fig. 6 in the presence (') or

absence (Adodekameirsi |y bRcoridamd esitiheheapriderasinien®ion 28oibi ch
I nvention do  ,not develop an

are not in agcordance. w,th_t sent
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to a preparation Qf 34 dodekaners in accordance with the present invention
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represents a practically optinumag- gregafion status
apopt ot i ¢ afuirthey. signifdicandsthidlwyifeal kffeaggr.egati on to hi gher order

aggre- gates in accordance with the present invention triggered by
correggondi anti.bodi es, is_not able to bring about an further

si gni ?’ |Bcant @gﬁo%&%coala%jfé eﬁ?g’.‘le?seﬂ?«f &hi HEX opﬁgﬁﬁgﬂcégéf i racFeR-
protei n (5)dancacedtth AN piésént NenPEREESAH, | AIMEBH! eBntWINE HRIHS 28—
amno ac- i¢gs 95 to 281 of hTRAIL as conponent A in conbination wth the

ol i gomeri zi A§Sd&Fait® ABI@PRMTRAEL 1851 companentnBodsntcombinattmmmwithFi g.
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tetraner of B isi B_hpwn in Fig. 8 (TRAIL-ACRP30). In accordance with the
15 present invention, therefore, the fusion protein (5) is

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. 9A, (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-



Fig. 9 shows the viability of Jurkat cells after the addi- tion of TRAIL
trimers (fusion protein with a flag sequ e 20 at the N termnus and the
amno acids 95 to 281 of human TRAIL) in accordance with the state of the
art without the capability of bimerizing or oligomnerizing (conparative ex-
per i ment , - FitglordA£ aagpebxdodRioariag Ami N (SGPBIGCE O LNINE BYT 3400Ea -

I nvention of, the fusion protein (5) in accordancCe wi th the” presen

i nvention, Tog therdegree of hel gementzation fHurtherncthéArombiaed atl-ag

ant i bodi g S atyl ' h perj.ment_in Fig. correspqgnd to
tNEe find- i%tigr?gmﬁp iﬁkﬁ%. b AR amS 5 Al B T Yag nf’e‘?"sg%%‘?%%? gan ¢8 op
an apopt ot i Adstitskon ofiorhe highet otdetr idydhwyates3Oifenc@d¥daitd Dadicss
whi ch igongrize through binding to the flag sequence (Fig. 9A (A)), the
dodeka%r i -t dresSHth W‘P#?'ﬂe phicshnini thintcase ohavesaonipccfgsad( f5)..
in- duces c d [ ' L=\ I r ti of -
appr ox. 10064ndgt7 n1§a(h-B tKg%%ﬁE(%]f(gy( ggd%%i%%&%@hg} gésaalg%%ﬁé %é?%e gg' .
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anti-flag antibodies can in addition form higher order aggregates in
accordance 'jﬁT"S the present invention, which in this case have an
increased (at |east tenfold) apoptosis-inducing activity (Fig. m'grl?b agikzj),
fromoligongHe i 0 c ' res % ) e X
sequencegof a fu??%ﬁ&pégfﬁgi %e\(&g)@llérgg%fgo%f?%iﬁn@go\%mg?ﬁ t‘@é pras8fECT

i nventli®n, @Wanae coktili the t heeaanho lavedt16#, t @hidh ortNies (the MHmiAG) as
conponent n_wth the oligonerizing donmain of mMACRP30 (AA

Al copbi nat i (
18-111) as &Sﬂﬂéneﬁ r§°an§3é ﬂ%g‘)ﬂ'&@ﬁ&er@s vm\mim?ﬁe{s ?ﬁom?hngmtt@;mtueiiui,
[ hown i n dgndh, F (]%lﬁ?) n
I(2) Si s found in isn(])a% t}tﬁﬂc\)ln{lgfs:ﬁa odgkggrélrﬁ?ggﬁﬁgy%gg‘agﬁ‘ O?fggﬂgno%rh(& ?ﬁﬁer)
of multi mer $8-1ildi)neass)component B and a flag sequence with linker at
the N terminus, is shown in Fig. 10 (TNFa-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 2[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, mTNFa-
ACRP30 (Fig. 11B). The incorporation of }[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 mTNFa which is familiar
from the state of the art has only a slight proliferating



Fig.11 shows the findings of a cell proliferation experi- nent. Here as a
value for the cell proliferation of CT6 %(% cells the incorporation of
3[H-thymdin into the CI6 cells of mcé as a function of the
concentration of trimers of a fusion protein in accordance with the state

of the art efifieas o ilielCT6 SOUIESCRrEsr BN APTHB NIt iR _SUbSBAYEND

am no acids %ﬁ_&é3% onlg}ilrl ne TNFa) w thout a conpo 25 nent was

det erni ned, $TVESHRAA(Bdddsiih) ¢ hd ndearly daereased. prod)ifarating ef-
dodekaners (fee®) c¢dh a680¢dRAC ' e S [ ilon of the fusion
protein (6) in accordancg 5\%& ?ﬁiﬁ’%@e@gﬁéf Fﬁ\é/ehta}&g%&gglcoor%i%ﬁgf'ogin. 6,
NTNFa- ACRP@MitifSioglie1 B *.) Thhrongh! fitigld 08re$s31 LikingNWHdli fhéseB8rahown
in c_our%ts-per-m' nut cpm._Jhe experinents were car- ried in the presence
(") or Sabsefdd PR ieffegt a4 antibodies. Here the trimer of niTNFa
which is famliar fromthe state of the art has only a slight

proliferati g 3orfF t 64 kel af 4 g o, the_TNE receptor
2 (TNF-R2) (Fig. 1_1%?; Eacléelﬁ;r% _';Lﬁcréeigs'edf% o?#?gé@lgf%g ié\‘-a?cé%’deBH only
be observed Wditherthée pa¢dientoninventionf lofy that tkddiees, (' hers hreghgbbeir

cross-1inki therefore .5 oligonerizin ffect. In contrast to this,
in Fig. 118&%Ik|g§%§er%fi ﬁgﬁccfd‘} eer,F?int ﬂé‘?prj&eﬂ?c‘i’ﬁ‘é‘éﬁﬂeor\ﬁ(ﬁh t hhe
triners, hepeesbatddnwigitsn, odhéeal nal ' i #ﬁ ith
the pr esentpei nventigln, show a heavyap?%:ai9 e?%tg?%geg ?)é'gy] |c€%§€8‘g§§ﬁw

al ready be cBvecalaeasly bargbsertved AbeScagPmbat(APn The Fdstid thdbRIos

anti-flag anti bodies_ and dodekaners (A) in accordance with the present
i nvention aSTPEPsldR&kdngaranti-£bagr antibodies: iand adodekamelrisgh{ “i)ncigase

of the prol hteesldhicdd WyfiECEtnkN rison w.th the findings wwth the .15
sol e addi ti onc(?)? ?hg@dggeirgn%?é_ P%%g:% & RSN, ?sherﬁ?d'ﬁggggﬁt Gatv ehRi on.
It can be seentiasin ohly bringrabbuyoaeslight agferdanae of thd SrHi £eeNt
i nvention, her% in fo&n of ei
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



dodekaner, already has a practically optimumproliferation effect. 20 The
am no acid sequence of a fusion protein g;) I n accor- dance with the
present invention, which contains the anino acids 116 to 261 of hCD4OL (h:
human) as conponent A in conbination with the oligonerizing domain of

ACRP30 (AA iy akkbrdinc® WMIenthd. pr&s&h®WMhvehttich J2 £&P10h- fEBEahs 25
Fig. 13 shO\é(vrs7 In exactly the sane Wa}(l as Fig. 11, the findings of a cell
)exﬂ@ e
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sequence from AA 16 to 261 of hCD4OL with- out” an oligonerizing conponent
B; Fig.® 13AtheoCR4RL cExrimeg: hiag cprarbhcahly onpapiredd fanating effect, of

dodekaner s | cpnd ' t.he | Nt f.ysi_on tepns
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effect canwgl det gct it h | I rafi OL.
T By, 2o, YEAUELMGC B SEndE hoBded AR | ConEaRL R 1 080!
not abldbl ut desavsent r at | ogoncedtratmdse asupepnabant}ed whpsenat apsolwhese
absolute concentrati.gn is,unknown, was added. Tge cqQmbi nat i on of
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cross- | i nki fPPGRAEHA Pbo‘&?]é%d."ﬁﬂd MR kadde ofTa%sFGWbiﬂa&iQ% %) in
accor dance \Wrdss-NdnKieRe Hnt IVEIHd Odn€{Dod fiss A ek rseafrﬁagian _
further (to lower 15 concentrations) shift of a corresponding proliferation
ef fect thropgoteda f 67 hathomadoddagies witler thggpagatetrt fmgentfoahqus)a

- ' the structure.
schemati ¢ -l es%nett%r'eonrl:e()f can generate a  further (to  lower

15 concentrations) shift of a corresponding proliferation
effect through the formation of higher order aggregates.

Fig. 14 shows a schematic representation of the structure
of oligonerized multimers. Figﬁres 14A and 14B show schemas
of the appearance of native “bundle proteins” with their
20 already native 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). In
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 can form a collagen triple helix,

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



of oligonerized nultinmers. Figures 14A and 14B show schemas of the

appear ance of native "bundl e proteins” gh their 20 already native
oligonerized structure (Fig. 14A: hexaner of head donain trimers which
formthe conpl ement protein Aq; Fig. 14B: tetraner of head domain triners
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complex is forned fromthree different gene products, the ACRP30

ol i goneri zi RgcoMPCerontainshaMeddaet RN repredbitat WS # %midﬁc%néeu%-l- 20

mul tinmerize and ol i gonerized gene products. The respective indiVit

pol ypept i degéﬁﬁi Relgimes; dp ?ﬁ@%ﬁ’@ﬁ@ermittﬂlo_ ho fbe panaswtolimvgmmt _ zc_bf]ﬁacan
)l exes a e ave, a i uence segtion whi an

1(‘: gm ascol I ggggatﬁr ici?)]lﬁlaée%él?i }% %%gggdggggen%cjétﬁegﬁlgo@%?%ﬂ cai‘ﬁ“f:ﬁr? rize

6 (Cl g com 38.glefhsdond padeR3D W@xs?mh: ﬁgegigul ?kgmlk.qgﬁ;sp?p' a

hel i x bundl e, of 18 or 12 nmononers, respectively. Fig. cont a _
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whi chgi s found, for ex- anple, in a fé}gil on pr'otwe}lin I'n accorgarﬁce V\nt%th_e
present i n%ﬂl?oninFi%.fqm@eEEQtﬁéB tine anexdanad owlbh &heupdesertusi on
15 protein geconeing. to the present invention, namely hEDA/ FasL. Herein,
the col |l agen donai'n of human EDA (amino acids 160 to 242) serves as

conponent B to which a Flag
Fig. 15A describes the construction of a further fusion

\J

15 protein according to the 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. 153, is coupled C-
terminally also via a linker. The fusion protein hEDA/FaslL
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,



epitope is fused Ntermnally via a linker and to which a conponent A,
FasL (AA139-281, i.e. the extracellular dgmain 20 of FasL or a fragnent
thereof) in Fig. 15A, is coupled CG termnally also via a linker. The
fusion protein hEDA/ FasL according to the present invention is present as
a hexaner, Fd@2x3ABY . rdpmeedditPronevasi segultihyefromithe ofitiwt idir of

famly, whi | | d [ Fig. 15A.ab 5 [
L anshenbr Atk FoGRGLE HYERIORATh. Ol RS P8, HERS 583dafhe FRSL B
form Fig 13RtdilShEBA?FasLUMGES thd hotherf Usdid, PRy diaPAibRsLof

according to the present invention. For the pro- duction of the fusion
protein, thandd-Elgg andridadMA and wbthmt (additsion wfsanthnElagi anal |y

cequendes i AL pndthata L GEEDIIE a8 55 de Y, BRI ERAR00
extracel | ul iciyip Nntpandfsetedaswii thAVFds 60 RBDA/FhBL, &t FegprébBing
represents curves resulting fromthe titration of Jurkat T-cells with FasL
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transf ect ed on tthdag+anis h&bAFEgs L 158d waya explayed leasd phet eespectdve

t herefore addeq to Jurkat T-cge o [ ' t

oy ol oo SRR Sak obobhe bt 2R 04" ) HaaPhinel Ry s
and the respaGiiderd Ocytabbikiby tiat €e S HaSctUbhdl d1§6WhErdas Meie' Fhaed |

by the standard cytotdxicity teSt described el sewhere. Fromthe graph it
is clear thgraplslitsisnateavethathdasledsssinagtivengviehauti psagsidnk-and

I.n this caseg only,t | ki n effe y | b
cytoxic eff gﬂ% b{%)yﬁﬁlﬁé{ﬁcgﬁf’r a%tldt{ﬁ%r@tg%g,) ‘f%%gc‘glﬁtsgg%dggaggﬁgg%}ngf a
fusion pro- dfféectichber dheg dwtibedpr BedaugesenéyboxicaefieddsDA(MRSLIn is
aIreaQy achi eved wi thout addition of M2 anti body éO). In
5 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



this case, the addition of M2 antibodies is still able' to increase the
effect of the fusion protein according tgathe 20 present invention (.).
The present invention is explained in nore detail by nmeans of the
foll ow ng enbodi nents: The follow ng experinental situations (a) to (f) are
to be refeSAGIGAT GAC GAF AAA),0hmnlign @ qECAETCE GaA TAd BTATHRS) ,

di di f I d | oc cit. do not
by () C6R8 PR RIBrTen ey | PRl Pn el T raRRo T R anBRT DA CS YaISi on
proteins A Bldntdapetiweedn Al NeadOFidtors| $1¥ds PRPLLEE QBdhﬁa’H%g L 2 on

glutinin, including 6 bases of the untranslated sequence In
(CAA AAC ATROdEfig CPWIMUWATGI@Vctt@@enTmeA@eeET mr@mm‘s) and

(e 1189 SIARCRMEHT (0 400407 HCIEOT, B BRI o e (HE, 000

cloned betmenprehsibnstveetbﬁnoilt@% Hm&ﬁb&i@n@aB&ﬂHhePEnﬂndngﬁfd FERI
vect or (In in PV Leek, Netherlands) 5 in which the bases 720-769 were
del et ed (PS g% the SGQEPB§& rfogy 2¢maann§LbcfEamFdrhzlb
am no acids 9 t e or r y
e P eat | orhe) rest Atk ioh |JEr el 1850 S0 KL, e ld BT o]

in the nodi PEBdardrelonedcior théOmbadl filkd BERIAMEr veckagl. t he encoding .
sequence for the amno acids 103 to 281, framed on both sides by EcoRl

oo tngaFoR nEfE. Aikamde 3 Fadt) e (i SA 109 satuehge kggﬁ&&?‘;ﬁfiﬁ% i
unt ransl at edcﬁ&ﬂUEOBGté%lAA@r%GdTBﬁ B6%h Hdgzi n}S E%%Ié}%ﬁﬁﬁe&t

TGTI TAC AGG CAC CGA GAT GIT GAA GCC) was clone Tt i on
site of theS¥tesopnfdsinpagiditien ahethaasl "endilyy thef ddnierprseqiends))

was gen- eréé@fTbﬁdd“%énEﬁgd%ﬁtigﬂdOLyaﬂﬁgr%tggt%%hggi{%ﬁﬁ? and the

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. The “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 vector 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



l'i nker sequence of the vector PS 038, in that the sequence 20 CAGIGIGCTG on
the 5 side of the EcoRI restriction sitglyvas repl aced by CAGICTGCAG with
the help of PCR mutation neth- ods. Follow ng this the FasL (am no acids
103 to 281) was <cloned into the nodified PS 038 in the manner descri bed

above. 25 Fdretwesm thA testrictiboriNsadtasd BanABEN agM Bst VA Stié ¥88tor
95 to 281, TNFa: amno acids 77

o 235, CDIREHR nd24EPRE) 178 13901 KANATLvec: EheLckiganden Hemoostb—t ho

5 end and @lure oM@ T EpeP St ragitecPRIn '@ptgdglion sites were
anplified through PCR 30 ané:cl oned in the vector PCRII (lnvitrogen). For

the ex- pression of the ligands as triners firstly the sequence GAT TAC
AAA GAC GAT TORC espresdlonnyeatey 1 6ort Fasli~AGRPIP, was comstrudted in

inser et we strjction
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| i gands wer enxdding eesphencdPAdy Sﬂeédémmrrﬁ]&ﬁ}s lru|,938;9°>3;[)11 T@ngxﬁ;,gﬁ,ngP

- 0 t ted in e follow ng way.

Uhe BST ol ofben ARy "Franed evathg seqtenotion: sieaats AndsPatts o
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&ég gl o;eg ?NEPS%%H hoﬁqaicrgt(r) t he %gslt#m?%s?ﬁ c%%fn%%éﬁtbs esggetS?
encodi ng foithe ivagtar Festodingsfolr a:n/!me_ﬁékdatls;am.ht hénf ugpnnqjeyz@yelnﬁggtl he

oGt ' I 5! si 0 e encodi ng sequ .
Voot ot 1 or thie TR Hefr FPsthcreateintion: slhe bAS Hochtd amethe |
cytokines it BIACRRI0 H10s CekESALRY Béqﬁ&ﬁébﬂ“‘i‘h@nv%fcf?%yfﬁé RO s NI

sequence of FasL in the expression vector FasL-ACRP3 pective
li gand sequP¥k@8sieno afhdhastustenoproteing Pt thenotbeaxRITNE dytokinssi ng

and purifyi gg ch"cRP3Y Wl ot el ¥ Bubstitution of the correspond-

ing sequence of FasL in the expression vector 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 M15 with

20 plasmid pRep4, Qiagen) for the trimeric TRAIL, TNFa and
CD40L. The respective clones were precultivated overnight
at 37°C in LB broth with ampicillin (100 png/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 ng/ml

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



teins: Stable clones were established in bacteria (strain M5 with 20
pl asm d pRep4, Q agen) for the, trinmeric,TRAIL, TNFa and CD40L. The
respective clones were precultivated ovef1 ight at 37Cin LB broth with
anpicillin (100 pg/m) and kanany- cin (50 pg/m) and were used to

i nocul ate t Ifhemairimadidirend (Hekdinbeic1l13gands0%ha %tup%EC)FaSIWfWQPe 8-
I nduced for the 25 %cg?resm on after one hour with 0.5 mM I PTG (Sigma) for
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affinity chromatograp
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Tris-HO (pH = 8) . The buffer was replaced by PBS in con- centrators
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with 50nM 1EdH@winyl haniefaClPhandupgernitartisicwers Ieixdd Z@ithysoﬂiﬂanS
of hydrochl Qric acid/ NaOH, The _reconbi nant protein was then bound to
ML- agarbse ?‘gcéma W|1t pacid Qﬁt%lzarﬁi‘ eﬂ!@e@ | Vet EWRA (SRE nkp. T Biffer
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proteins 15 was determ ICI nchom n acid process rc
Cheni cal Oowaﬂ?od:lhfenr dpound USA) uir-agatnosene(siagmm al suitrerdand)st andar d

acggn'gggl gurB: tgfddt:lrrhe @%SPAV\QEOdn&?r e bu Qqassg'sépp a%EeS rgy PBS
in concentrators. The concentration 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.



The fusion proteins of TRAIL, TNFa and CDAOL with ACRP30 20 were added in
the respective assays in the formof enrijghed supernatants which were
produced in the followi ng manner: 293T cells were transfected with the
respective expressions plasmds through the cal ci um phosphat e net hod.
After the de)l th@dtiMemhmmdnBeedla\ttgelbgthfCizhigt afl f e AH ﬂﬁ.’défﬁgh25
the cells were washed w th PBS and incubat or ays in a serumfree
medi um ( Opt i men 3G BEFMERL .°an?§"5‘15??3?9%& ¥¢ were reduced to
one-twenti.eth of the original volune through concentrators and the
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TRAI L- ACRP3Q .30 and TNFa- ACRP30 titrations of these lg{otel ns were conpared
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t hrough gel -f,ilt rqat i onrﬁ_gn Sugﬁggex 200 HR10Q/ 30 (Pharrmacia). 5 Reconbi nant

protein wi t HER849S Al feFEABLRd @nchiovatkumish (E@% aFBemACRERA hEusien of
the {11l | prand maipid doddethHiieo Ak [ Tidd LA WYALITGE 366 hile

ACRP30 fusion proteins, oaded onto the colunm 1 n a vo
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15 kDa), bovi ne

kDa), ferritin (440 kDa), catal ase (262 kDa), al dol ase (158
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kDa), ferritin (440 kDa), catalase (262 kDa), aldolase (158
15  kDa), bovine serum albumin (67 kDa), ovalbumin (43 kbDa)

chymotrypsinogen A (25 kbDa) 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 pg/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 pM 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.,




tai ned 5% heat-inactivated FCS. The human T-|ynphopl astom 20 Jurkat cells,
BJAB Burkitt's-lynphoma cells were cultlv%t ed in RPM, acconpanied by 10%
FCS. The human enbryonic renal cells 2984 ere cultivated in a DVEM
mul ti-material mxture F12 (1:1), acconpanied by 2% FCS. Al nedia
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hours). The absorbance was neasure at 490 (f prolTferation
assay10cD19 tdae t{tapieallky wir e skl kours) byTheaabsofrbﬁaeS sead imgasticed
hunman PBL (p rlgnpr bl ood | ynphocytes) with magnetic 15 "beads" and
purified, mhereas '19 negative cells were ir- radiated with 3000 rad. One
hundred thousand purified CD-19 positive cells were incubated for 72 hours

i'n 96-wel | (f)aBeselilt prbld fAaAtdd gy CD-19 negative irradiated PBL
in 120 }il nmedium (RPM 10% FCS, antibiotics) wth the

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 ul 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
meésured 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 hFaslL (h: human) as com-

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



20 titrated soluble CD4OL fusion proteins, with or without M2 antibodies
(10 ug/m). Subsequently, the cells were pulsed for 6 hours with lati
[3H -thym din and the incorporation was asured with liquid scinti 2;1 i on
counting. Wth regard to the description of the nethods used for im
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The vector 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 accor_dance 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 (1) 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
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e’mklxgldiment 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 490 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)
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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.
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5t 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 1LQ 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
mINFa (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.



a linker sequence GPGQVQLH followi ng this was coupled at the N-term nus of
the fusion protein (NNtermnally from caonponent B)(Fig. 10). For .
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L%k Coper ot ot SEphEE jacel Abd% el AP R Yottt WERY B SHINA | o bl bt es
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centrationsFer ghuta- PGRPESEs| Cg‘lcﬁrrmesllm J«B‘Bﬂ:?gelpagdw Lf{oﬁ:S-aagssuezﬁlcdeu o?flElll_hi
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and thawing and finally harvested. The 3(H - t I n i ncorporatlon was
finally chEERwsby’eﬁﬁaﬁ@%‘P#eQdmi f6rwelli hitreaplaneset(d6g 000 ells .

6th embodi ”585: well) for a period of 16 hours with the indicated con-
centrations of TNFa-ACRP30 oligomers or mTNFa in the pres-
ence or in the absence of 2 ng/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 amiho acids DYKDDDDK and
a linker sequence GPGQVQLH following this was coupled at

30 the N-terminus of the fusion protein (N-texrminally from
component B) (Fig. 12).



A reconbi nant fusion protein (7) was expressed which had the am no acids
116 to 261 of the hCD4OL (h: human) as ponent A and at the N-term nus
of amino acid 95 of conpo 25 nent A firstly the linker dinmer LQ and then
further N- terminally a sequence of 94 AA fromthe protein mACRP30 (AA 18
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described ighébgeqhibhab! Yo kPR mEklsipgRl i feration assay in accordance with
I c,

(f) was carried out anal ogously on P whereby CDAOL trinmer CD40L- ACRP30
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anti-flag MPhanexpsesaioniandspyrd ficatianoed) theFifysidd) prateisrsdbatent
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20 ceptor .as conmponent B. (A) Vector constructions The fusion proteins were
construct edfFinably, mutief | edl PCiprbl Mesdatidi r #83dPViih 08€8drdand8 with
ar r angenent 8{ I nt er change-
( was carried out analogously on PBL, whereby CD40L
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



able nodules in the following order (5 to 3'"): 25 (a) a HndllI/Sall

nodul , containing the extracellular do- main of receptor, with a preceeding
Kozak sequence GCCACC (in the case of hP¥F-R1 (amino acids 1 - 211);
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tase of niadbquify, ofn 2egAY) 22N HATARAAT B LS fuibedisl b Retoe
of the 5'-umgiarsi at(bd ra- 1 f)a?niﬁbb)aeid-dflm ndiaked- | OBQSQPKP$PKPEPE%

P KPQPKP Xhol tt cribed Iin Terski et
o n . M R LASSLa RS e ] 183

al . (1997) iFasatey, (agggipscyibed, 15 hz&% on
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herei n desi gnated as (am no acids 451 - 493
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constructs. t'he” case of Fc-constructs hi nge™ Tregion
CH3 donai ns(amkrtbtlaeislsopazdoﬂsof GégEhnherlQOGI%se)d agdlSa NotI/XbaI-

Sal |/ Notl-cassette as des r| bed before eider et al. (1997 . Biol.
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concentrated, 30 fold and maintained frozen until needed. The concentra-
omains and the stopcodon of hIgGl were cloned as
15 SalI/NotI—c_assette 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. 1997 , 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/ SN-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




tion of Fas/ SN OPG and Fas/ CMP fusion protei ns in concen- trated Optinem
medi um was determned by a titration on "western blots" with the aid of
purified Fas/ COWP as stan- 30 dard. (C) R&ification of reconbinant
proteins 52 Supernatants of stably transfacted 293-cells were | oaded on
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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 concentrations 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 volume 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),



at 280 nm As described below, the individual fractions 30 (0,25 m) were.
anal ysed in cytotoxicity tests. For the de- term nation of the nol ecul ar
wei ght, the colum was cali- brated with ®$he standard pr ot ei ns
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f
amounts o ligands were added at a constant concentration (sFasL: 2

pg/ml, 36 nM, STNFa: 0,02 pg/ml, 0,36 nM; sTRAIL: 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 NaHPO4, 0,01 % H;0;). The absorbance was
measured at 4950 nm.

(F) Cytotoxicity tests

25 The cytotoxicity tests were carried out in 96-well plates
in a volume of 100 pl, 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
1l pg/ml M2 and sSTRAIL in the presence of 2 pg/ml M2. No M2-




cytotoxic |ligands, which were able to induce nore than 95 % 30 of cell
death. \Wiere indicated, protein A was us at a concentration of 1 pg/m.
sFasL was used in the presence of 1 pg/ M2 and sTRAIL in the presence of
2 pg/m M2. No M2 54 antibody was used in the test series with sTNFa. The
cells were o LAgu .0 W Mgl | i
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proteins, the nolecu- lar weig was estinmated as foll ows: eorefl cal
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: COVP: :CNI;,OIZ%\I-ﬁ %chg%} igiomgg%gn a %.‘Ji%sﬁ%%%’é’c", V%/Pa 38%°3nd
187 kDA. CDHdder wasCaldisurdd 260 9@0nkParn TR FCin@bkd¥e TS WBRakC!
127 kDA. 15 Fl ag-TRAI L, Flag-FasL, Flag-TNFa, Flag-Cb40L: 71, 55, 56 and
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et hyl - N - (3-di net hyl am nopropyl ) -carbodii m de: N hydroxysucci ni m de. Then,
six pl of a:RSMEg/ HEMBp| HONGOBG: 8B, ard(72,F 1Q0 mamec| bR kRa,i bvespes=10
nmv NaHCO3 ( 5,5 re delivered over_the ac{ivated. surface. A 50 pl

dose of 1M ol M%F%aﬁqw%ied’@% r'en%?f'h(?%’ N6, 142, 82 and
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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 nl dose of
IM 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 FasL-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 7ul dose of 2,5 ng/ml
Flag-Fasl, or Flag-TRAIL was brought on the surface. This



30 protein and TRAIL-TRAI L-R2:fusion protein, a constant anount of

| abel l ed | igand was i nmobilised on an MZ-rngified surface. In order to
achieve this, a 7pl dose of 2,5 )1g/m P ag- FasL or Flag-TRAIL was brought
on the surface. This 55 led to the binding of about 100 to 150 units.
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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, C57BL/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 erythrocytes, then with
12 ml of 0,5 mg/ml collagenase H (from Boehringer Mannheim)
in Hepes (4 mM CaClz), 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-



30 Percoll solution (from Pharmacia) in HAM and again centri- fuged (700
Xg, 2 mn). Al buffers and the nediumwere used at 37C. The sedi nented
cells were resuspended in HAM count ed, °8eeded on fl atdish- forned
mcrotiterplates (10000 per well, 200 pl) and were allowed to attach
correspond h gal Jh | alym 4y e ' Y qgt | 0y q4hi =
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mn), and incubated for a period of 24 hours at 37C. The viability of the
15 cel | s (at{ IEDA4EA vat)l onerd noked axklds dbsstdy | bed above. The specific cell
protection (in % was calculated as follows: [(anti-CD3 + inhibitor) -

ti-cD3) ]/ trol) - ti,- 100. F i di
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fromBalb/c.mce (H2d) for a period of 5 days. Before use, non-viable
cel | s 10wer e 3lendredThe oplakess Hene swashgdatwdee dentPBS ugadi onem with

Fi col | - paqu r R L.a Bi ). I | L R§ 125 ried
accordi ng tgpﬁeqﬁeﬂ(ﬂoés! ”Ees&r Fgge:gggerceeﬁﬁ%abgg\zg’t %Qaté%iﬁgepfé%;@)}e’. ?UB
Briefly, tapd¢t werdsmiskd cwith) thg einhabetbed wirid dasticibutz2lCr dvékr om
Dupont, Boston, MA). for. _a period . of 1 hour, then Waihed three tines with
RPM 1640 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-29) 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 1labelling 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-



M.C cells were mxed with the target cells (104 cells per 30 well) in
U-shaped mcrotiter plates in the presen§e’ or ab- sence of Fas:Fc and
Fas: COMP at 40 pg/m in a final volune 200 pl and the plates were
centrifuged (200 xg, 3min.). After an incubation of 4 hours, the
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Fas: COMP were used as negative control. Receptor:COW was 10 detected by 1

of 10 nt i and subsequent treatnent with FITC- | abel | ed
ggat a a(gée %%ﬁ 00). | ncubations were carried out for a
peri od of 20 minat 4 Cin 50 pl FACS buffer. (L) B cell proliferation

assay 15 For Fdre REG8¥labeBldalyl, PERb f(ﬁiﬂﬂ*‘lﬁur@izg*tf&lxés BT oN Ny 1N
peripheral bloaqd |ynphocytes ( BL) were purified magneti ¢ beads and the

by
remai ni ng CSELSdeiWas wpeubated withed (1g0od CR40.: COMP piun | FACS Bﬁ)f.ﬁer

BL 120 pl of
(r:neelj: amwg(r)emmp%dcont al %&%%{%é ,ggeﬁi%'q % g‘#‘? I-Dlool Rg/ m IO( 1?8

nM, M-antibody at 10 pg/m plus or mnus protein A at a concentration of

1 pg/m and Fiaiss COMP ce¢xal usedents anegabive 0bohPE6] FC RAceUY: b FA8N,
the c hours in 96 well plates, pulsed with

- f
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(1:100) . Incubations were carried out for a period of 20
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 1lymphocytes (PBL) were purified by
magnetic beads and the remaining CD19™ cells were irradi-
ated (3000 rad). 10° purified CD19* cells were mixed with
10° CD19” autologous irradiated PBL in 120 pl 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 proteih 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 harvested. The incu-
bation of [°H] 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-



7.2 Results of the 7th enbodi nent. Fusion proteins which consist of

extracel lul ar domains of a 30 receptor being fused to the Fc-part of 1gG
(receptor:Fc) are known in the art as in?ﬁbitory agents for the investi 58
~gation of receptor ligand interactions. In the 7th enbodi- nent, the size
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i nj ecl@d Faperdmante walsi pboytt 3000 early eluting fractions, it was
apparent that a high nolecular weight Fas:Fc conplex is an effective

ant agoni st Qf - | Ci ' e E r hat, L{.was
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subst an- plexes of Fas:Fc. According to the present invention it was
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
10% 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 th.e 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-
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ment that t he aggregation characteristics
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: SN-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 K4 than Fas:Fc
when the fusion proteins were allowed to compete with ap-

plied Fas:Fc for the sFasL-binding. In agreement to this
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| npeded by the fusion to proteins (or p\rN%hei n domains) of the TNF receptor
famly. The fusion protein Fas: COW sho a lower Kd than Fas: Fc when the
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Fas: COMP. The inhibitory activity of FEas: s good or 15 betier than
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conpari son tehddee F@s: Fas¢CORPSand {FEs SO TRE Eﬁ@t!ébtt&"v)é agdt 9 i¥y Obs
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hepat ddyt es dimexfiro Fas :HAPG atsliord @prdtelmatds atdmpaialsile efloCcehhtdedt h
20 with anti-CD3-activated Jurkat cells. In all of these ex- ferlrrents a
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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
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liferation of 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
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 compétitive inhibitors increased depending on
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 the present invention in
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 Viﬁro with respect to the
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of their respective 1Cso values) renmained relatively con- stant for the
various cell lines. The increased inhibitory activity of Fas: COW
according to the present invention in 3062onparison to Fas:Fc is probably
the result of its higher avidity. Simlar results were al so deternined for

the ac- tivit f, the 0 J n acc in o the_pres
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Cains 1. Aigﬂﬁ'gpso Il%r %S'I?NE jd{t@(’@r%a letlli’é'g’ ‘? ong are
pentaners of e@,ﬁlgataemnbff AP PHG IS AR, %ffé%é%%’ adteriSsd "9%3 Znt
fusion proteins havin | east o conponent A and at |east one cohponent
B, wherein bdghepodegu:eﬂ odmolilgemexrimadti®m or a protein segnent with
biological function, in particular with ligand function 10 for anti bodi es,
for sol uble or nenbrane-bound signal nolecules or for receptors or an

anti body or segnment of an antibody and conmponent B conprises a protein or
a protein segnent which binerizes or oligonerizes the diner, trinmer,
quadroner or pentaner of the reconbinant 15 fusion protein wthout the
effect of third nolecules. 2. The biner or oligonmer of dieters, triners,
guadroners or pentaners of reconbinant fusion proteins according to Caim
1 characterized by the conponent A of the recom



bi nant fusion proteins in the dieter, trimer, quadromer 20 or pentaner
being identical or different. 3. The bin%r or oligomer of dieters, triners,
guadronmers or pentamers of reconbi nant dsi on proteins according to Caim
1 or 2 characterized by the conponent A of the reconbinant fusion proteins
being a peptide hormone, a 25 growth factor, a cytokine, an interleukin, a
segnent thereof or a functional derivative of the above- nmentioned
sequences. 4. The biner or oligoner of dieters, triners, quadromers or

pent amers of reconbi nant fusion protei /42d®8ording to 30 one of the above
Clainms characterized by the conponent A of the reconbinant fusion proteins
being a cytokine 64 fromthe famly of TNF cytokines, a segnment of such a
TNF cytokine or a functional derivative of the above- nentioned sequences.
5. The biner or oligoner of dimers, trimers, quadroners or 5 pentamers of
r ecombi nant -usPoPigast epns oddgomeimpf odBhers; Atchmezsy erquadkdnetdcor

' ' [ bei TNF t oki
coo ot of o PREEIREE oF LBPkonihARs ERRIoR: otk ceharkgeeriaedoL
FasL, TRAIL, TNbya tHed¥dcoriBdtint REMSLon18rdVEMKs Ka¥inlyf A2 14dF Tone
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CD27L, 41-BB, G TRL, APRIL, EDA, VEG and BAFF, or a functiona
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di mer 407t i ey o Foguat bR Le . "HPoAPLHELe O rBEBRBRRGNBONS: oplgRaLe ns
according t0  molecules or for receptors or an antibody or segment of
an antibody and component B comprises a protein or a
protein segment which bimerizes or oligomerizes the
dimer, trimer, quadromer or pentamer of the recombinant

15 fusion protein without the effect of third molecules.

2. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to
Claim 1 characterized by the component A of the recom-
binant fusion proteins in the dimer, trimer, quadromer

20 or pentamer being identical or different.

3. 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
recombinant fusion proteins being a peptide hormone, a

25 growth factor, a cytokine, an interleukin, a segment
thereof or a functional derivative of the above-

mentioned sequences.

4. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to
30 one of the above Claims characterized by the component

A of the recombinant fusion proteins being a cytokine



Claimé6 characterized by the conponent A of the recom binant fusion
proteins being a surface antigen or a segnent of a surface antigen of a
viral, bacterial or protozool ogi cal patRdgen. 25 B. The biner or ol igomer
of dimers, trinmers, quadroners or pentanmers of reconbinant fusion proteins

according to dCgal 0 racterdzed by the conponent A of the

r econbi nant fusifgjr?mp:t&%i%asrﬁgQYn tfar#@ﬁi %rtf"ss'e?gq%ﬁ@&n&olﬁﬁ cteh a
‘receptor agoni STNE& dytckirsepkoa RthAEGHN gdrivdatiPe BERKOr agbigamer
of dinmers, tri rrers,*guadromars or pentamers of reconbinant fusion proteins

according to 65M6NEAONSd SEAUERGRS Ol ai ns characteri zed by the conponent B
of the reconbinant fusion proteins containing a nmul- timerizing and
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conponent B containing an am no_acid sequence, as shown in Fig. 6A ?or t he
se 20 quence of Eﬁh’m i RN gBABF; 1 Profa nfupeiional adpgdvative of the

above-mentioned sequences.

6. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to
15 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-

cal pathogens. ’ '

7. The bimer or oligomer of dimers, trimers, quadromers or

20 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

segment of a surface antigen of a viral, bacterial or

protozoological pathogen.

25 8. The bimer or oligomer of dimef:s, trimers, quadromers or
pentamers of recombinant fusion proteins according to
Claim 1 or 2 characterized by the component A of the
recombinant fusion proteins being an amino acid se-

quence coupled to a receptor agonist or to a receptor
30 antagonist.

9. The bimer or oligomer of dimers, trimers, quadromers or

pentamers of recombinant fusion proteins according to



tional derivative thereof, or containing an amno acid sequence, as shown
in Fig. 6B for the sequence of amno acids 18 to 108 of hACRP30 or a
functional derivative thereof, whereby $bg. 6A and 6B, respectively, is
part 25 of the Claim 12. The binmer or ?Iigoner oI di mers, ta!nerfb

romers or t I f b nant sion _proteins accordin .
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13 characterize y e onent B containing the amno acid sequence
LEGSTSNGRQCAG ngrtégfﬁﬁg- tgﬁér derivative of this sequence. 15. The
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such a segment of a protein, selected from the group
consisting of Clq, MBP, SP-A, SP-D, BC, CL43 and
ACRP30, or containing the collagen domain of the EDA

15 protein or a functional derivative thereof.

11. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to
Claim 10 characterized by the component B containing an
amino acid sequence, as shown in Fig. 6A for the se-
20 quence of amino acids 18 to 111 of mACRP30 or a func-
tional derivative thereof, or containing an amino acid
sequence, as shown in Fig. 6B for the sequence of amino
acids 18 to 108 of hACRP30 or a functional derivative
thereof, whereby Fig. 6A and 6B, respectively, is part
25 of the Claim.

12. The bimer or oligomer of dimers, trimers, quadromers or
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

30 or oligomerizes dimers or multimers of recombinant fu-

sion proteins.

13. The bimer or oligomer of dimers, trimers, quadromers or

pentamers of recombinant fusion proteins according to
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sl es, neasl 2.35 %ﬁ i g%g‘gﬁ £Fs ozii?gﬁiesrt o[f\é 'dltptﬁaﬂ?er Sriqaa CRRI@Fi a,

yel | ow fever, Hp’e‘ndlamlemﬁl ushz pecaiibi Hanat ofeud 18 SpP&t &L hS ORIHRAGRY dtHI to
1 to 18 for the production of a nedi cament

th abo
gggo? |°nget o C §i£ r charartesi zede hy oshet ieompenent 0By azentaining
according to U gh® Hedlleride F PEGBRERBREEALIRL, or a functional deriva-

tive of this sequence.

16. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to
15 one of the above Claims characterized by the multimer-
ized and oligomerized fusion proteins having antigenic

segments for detecting and crosslinking by antibodies.

17. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to

20 one of the above Claims characterized by the recombi-
nant fusion proteins having a linker sequence between

component A and component B.

18. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to
25 one of the above Claims characterized by the recombi-
nant fusion proteins having two or more different com-

ponents B.

19. Use of bimers or oligomers according to one of the
Claims 1 to 18 for the production of a medicament.

30 20. Use of bimers or oligomers according to one of the

above Claims 1 to 18 for the production of a medicament



oral administration. 24. Use of biners or oligonmers according to one of the
above Clainms 1 to 18 for in-vitro diagnosis. 25. A fusion protein
characterized by the reconbinant fu- 25 $i%n protein containing a conponent
A and a conponent B, whereby conponent A contains a protein or a protein

t with bi [ | i articulLar |igand unction for
2t bodi o5 or reran o LA of BOBEE UL imma B3Ry ol neresay onteor
sol ubl e or menbrimeunmudd sé@sesgnadiseases! Based lof ORI PSP ENERI BS: 2

mul tinmer- izing,and oliqgo i zing segnent or_a functional deriva- tive of
such a segnent gchypaoﬁﬁ‘%ﬁ%e‘?r{ﬁ{c sgﬁgﬁé&rﬁnoﬂﬂfﬁc@@% odpseaseisst iim parthe

famly of the Clyjdukiei visr@Ddinfder£0hsCGiLlsses, 2Pundifs! Ughon RLGLEI N
accoréi ng to Cl aim 25 char acterlllzed %Sl/ tﬁeécoﬁ%ghenFn% g?'t%é Pagﬁgﬁ“ _

pr ot &i P cont ai nikRF atumenrsnmf zthg a]qdnpﬁatlglcnresgs}:eg,s?giwljr OéndoBkgtei n
or a functional lvatd ve of the same, selecte romthe group

consi sting of Onﬁ%ﬁ‘,@a]sﬁﬁﬁo % BC, CL43 and ACRP30, or containing the
col l agen domain of the EDA protein or a functional derivative thereof. 10

27. A DNA sejuerse cbar amtmjrge@zbyowg RBs S GBEIHLACRS dRF W EHS! On

rotein according to Claim25 or 26. 28. An expression vector characterized
Ey t he expressi @I%mﬂf"ec?%ﬁ‘i%%ntlaitrﬂ n}8t ForDNhe epueduet onoodi ray vacEiniem

: . i q
27. 15 29. A hosforceldt £7&" ¢t s7~.£fj:r y host,cel | being trapns- fecte
with an expr ess?gn véeé(::t or ag%ofﬂcﬁ ng. % %ﬁﬂ%gghgﬁ. aﬂaanr?&r %PE%FS-PH& of
a recdifbi nant f gdiseagesmt elm pamttisiulaly fgEPONeDkal ANFSOBTRPNGE-B
- character- ized %y t he conponent A conprising a receptor or a seg 20 nent
or derivative of° zfetséceptor and the conponent B
22. Use of bimers or oligomers according to one of the
above Claims 1 to 18 for the production of a vaccine
according to Claim 21 to vaccinate against German mea-
15 sles, measles, poliomyelitis, rabies, tetanus, diphthe-

ria, BCG, malaria, yellow fever, HIV or influenza.

~

23. Use of bimers or oligomers according to one of the
above Claims 1 to 18 for the production of a medicament
according to Claims 19 or 20 or for the production of a

20 vaccine according to Claim 21 or 22 for parenteral or
oral administration. '

24. Use of bimers or oligomers according to one of the

above Claims 1 to 18 for in-vitro diagnosis.

25. A fusion protein characterized by the recombinant fu-

25 sion protein containing a component A and a component
B, whereby component A contains a protein or a protein

segment with biological function, in particular ligand

function for antibodies or receptors or an antibody or

segment of an antibody or for soluble or membrane-bound

30 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



conprising a multinerizing segment of a protein se- |ected fronhthe gr oup
consisting of the famliy of im nunom(ﬂ%glns, Cl g proteins an

col |l ectins.

group consisting of the family of the Clq proteins and
the collectins.

26. The fusion protein accofding to Claim 25 characterized
by the component B of the fusion protein containing a
5 multimerizing and oligomerizing segment of a protein or
a functional derivative of the same, selected from the
group consisting of Clq, MBP, SP-A, SP-D, BC, CL43 and
ACRP30, or éontaining the collagen domain of the EDA
protein or a functional derivative thereof.

10 27. A DNA sequence characterized by the DNA sequence encod-
ing the fusion protein according to Claim 25 or 26.

28. An expression vector characterized by the expression
vector containing the DNA sequence according to Claim
27.

15 29. A host cell characterized by the host cell being trans-
fected with an expression vector according to Claim 28.

30. A dimer or multimer of a fecombinant fusion protein
containing a component A and a component B character-
ized by the component A comprising a receptor or a seg-

20 ment or derivative of a receptor and the component B
comprising a multimerizing segment of a protein se-
lected from the group consisting of the familiy of im-
munoglobulins, Clq proteins and collectins.



