; e3ehrhdpl | 6Tr=08 0 JUN 200b Applicant: Apotech Research & Devel opnent
Ltd. 84, rue de Rhone CH 1204 Genf A binmer or an oligoner of a digeérJUN 2004
trimer, quadromer or pentaner of reconbinant fusion proteins The present
i nvention concerns binmers or oligoners of bimers, trinmers, qu mers or
pent amers of reconbi nant fusion proteins, whereby the reconbl)mwﬂum”m'mmmm
proteins have at | east one conponent A and one conponent B. | LS
the present invention concerns the use of biners or oligoners of *tdasee
types to manufacture a drug and/or their use for in-vitro diagnosis.
Finally, the present invention als cpncerps fusion protei nimmmm,”m ne
conponent A and one conponent B, vﬁ%?—e%y—?—gre conponent B co ’ mmmZO
timerizing and ol igonerizing segnment, or a functional derivativeggda
segnent of this type ApokeRhoR@iskars®l acirérdIapndhe medUp consisting of
the famly of Clqg proteins or the collections. DNA sequences that encode
for & fusion protein of this typd aRd=eRprBREP6ns vectors and host cells 25
whi ch contain the DNA sequence angfof-bhecgexeressi on vector are also the
subj ect of the present invention. Proteins, which occur physiologically as
diners, trimers, quadroners or pentaners, are found in great nunbers in
nat ure. Because of the interactions at the surfaces of these 30 proteins
which dinmerize or multimerize in solution, there may be spont aneous
aggregation of proteins or even, as 2 3 CJ JUN 200G wel I, for exanple,
aggregation that is kinetically del ayed because it is dependent on the
concentr at i @np@melrh@rMan @LigbBiertafses difmdh) staigehy cpophobrer or
_interactions, hydrogen bond ;%i ons, and/ or coul onb forces. 5 However,

t ogetther with this, Haa W tALeFtAT n proteins that

| ead to the formation of specific structural supersecondary structures and

thus to prgteidlAidmS s; Qe Al bhMohcelhe foim@ts 08 rofb lsypaiesecantlaby -
structures is based on characteristic am no acid se%uences 10 of the.
prot ei ns teats,f drmindwese dhAEXSMErsmAnR | PRrsame s O d-R&F N3 e s T Ui ght

be referred to _as _ supersego : enrrWhiehsefbeect a
di meri zi ng*6" RIS nrsl’z%%‘ger}g%%%r%%%%\és%ﬁ%ﬁéﬁéi ﬁ?grgg%t?gns of _char ac
teristic archaldages,ondhi ehmpssant wat Aneacheofcdrpeprrot e nsId5addatiporm t he

coiled-coil form The coiled-coil helix as gn i nter rTF| cul ar. "di rrerii;_i ng or
mul thSer i A%y RIGTEEME oF VBRSO NSSUXHT BT s B8 dtiUr &F 1 gflﬁleﬁfpe?r h&M'x wi th
two or morggld ces eabked @fgumndebhemmelines.urhese diypesard/soi kadeei 1

notives are found in particular :with extracellul ar ) ,
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 1in solution, there

may be spontaneous aggregation of proteins or even, as



20 protein dimers or nmultinmers, and in particular wwth proteins or protein
conpl exes of the connective tissue BeckZ%t al. (J. Mdl. Biol. (19%§ JBRGN04
909- 23) for exanple describe a connective tissue protein, the so-called

cartilage matrix _protein (CW), whose, aggregation ta a .ho t,rihner. on
triple hel FRLlohEeR i?%?'es%??rﬁ‘?a{:ﬁggagg?ggéﬁ dﬁﬁl%eftltcfr??]é%;cg%laé’r%{r)\t ary
helices (%EEEa§§eCQEpQBe@%§Je%fde&1$CHWR§% idcertsrdised on the sailiedr.coil
pattern. aracteristic for the ami no acid sequence of a helix of this type
form ng a Theplcausels xof sthis Hepr alygaepbeRi¢al nEe raddi P » TRYdrgesy ' s

amno acids in the positions and, d jusyal ry nonpol ar side chains and
t hus perm EOPHeIPEF‘%gtlf’&ﬁ (?Ind?ﬁ) S (Wg? iéc%cceg'ructure descri bed above,
here as a triple helix made of three helices. 3 30JUu@ 2004 In

addi tison, {Beekbter aldermé 0 walal esniHat swirlatanet heot exesacetd ulfaumnt ri x
protein (cartilage oligonmeric matrix protein)(COWP) there are in_fact five
hel i ces i nwihb fagmhain aprpteinsi |thah | dgadoite Hels xEPRRELEANer@Et SBXh one

an y other and thus are le. 1o 1 j av P | NS: -
Structure, Cl’—‘gr‘r& Pg:ﬁugr?élréiineﬁtlﬁ)cesg,é)%%q&g% %%‘(Qgé;gl\g?%s%\gi ?ﬁ .
Sci ence, Velkin? @Whinadd - 465 mul?96jer Al Onge Witbkmhhé onatafi xsppeteenenda and
CwP, which do not belong to the proteins fromthe callagen, fam | ,en%peesci fic

10 st ruct usArUREMLEferis | PRS PR eABNERE TRNTESESR tie ANt FoH of e
super,gecongar ytﬁéwpk%‘éin@etﬁh&o fegupd whbheprgigkbs fHem hutikereald agen
fam |'y. Here the structure of collagen fibres is characterized by the

t ropocol | agenitleat-codisilse 3ioést hmdghitelbe atéfernedt &b ps ypapeirdesorfne
protofibrilla of 15 a hair ig al so de?iel ogﬁi glro fla triple.helix.of
a-keratin WA tHEFYHINES » cbPT eBFEBP-R/ fr ug?:g % % H 9 EEZE & Bhalfded.
To increase, 18 raWidiitng 0| ipdRdS,nsletBkblkdh et ndkract iBNAS, o ¥olcha%hc-
1663- 1668, 1997) suggested usi.ng fusion proteins 20 with a short peptide
wi th | i gandtdaisatiiconanell i bes; c ehliedc adcurdonbim etchhe hekhe x pRodtadins
COWP._ An increased avidity could be verified for these t .S, whereby
aggr et es Rt frﬂ%etrheor%‘é’rl% St bECHBt a %dc?hf? igg\%gy.ggﬁ%%@dﬁ t5%n;
because of j{hieidmcIequaNGe hormd ©0F B8qi Or thel firksriebpgctomaimll digta+ ng
sequence sections, the proteins Cq, collagens al (X), a2 (M1), the

hi ber nat i ng-met @ iNERP3PL TRARUFALAY NAl SERE s r"élté? otEPN PRI i n

and nul ti pLQt eLn f.aAd ar. .t r dar &he dgsignation
Cq fam|l ﬁ :lscie%oréggggaReﬁgdrIYdmmﬁggrﬁ%lri%ggéoqgg%%% Z_ (1999) 15-21),

whi ch is fourid skhotdvesal #yeasfadinkr $norpat i¢wees. WAdhgerhEamediat s wi t h
mul tiperizing charagteristics occurring in _this fam f.ar.. e I he
structlre cﬁ‘g}tﬁeubr PR, I\“Aﬂlﬁgﬁmfeggf arﬁnld:qajfsnfgg!rrnlt%{ﬁéﬂ%r #2ER Brd

' 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 prétein (CMP), whose aggregation to a homo-
25 trimer on triple helix, which is the result of the aggrega-
tion of three complementary helices (each as components of
a polypeptide), is based on the coiled-coil pattern. Char-
acteristic for the aminoc acid sequence of a helix of this
type forming a triple helix is the heptad pattérn (ab—
30 cdefg)n. The latter's amino acids in the positions a and d
usually darry nonpolar side chains and thus permit the for-
mation of the superhelical structure described above, here

as a triple helix made of three helices.



4 3 UJ UN 2004 conpl enent system is characterlzed by nononers mgich f?ﬁp
have a gl obul ar, so-called head domain, &nd a "collagenlike" helic JUN'20
seqguence section The nononers trimerize t hrough this heli cal sequence

secti on, i ch a 0|Ie 0 triple heli of these trimers
Shone aal vieC R o, DeBRL It tist | RuSal Bhakar nhdt o LERG FrerePR
trimers lSe&%&e@equdmLermtrQRs pesveen thertndhgedus] igomeedccandt Lkpl €
helices. The result is that this structural arrangenment in the protein or

the nul ti rr@rroz:@dnto(C(QMEi)go%@reee)reprm eﬁfmc’éoﬁrb}’@x held desndint &he sfer®t ure
referred tQAS 1 OUGSL oo MISGERY1 1 nb i £NHLEd; hRBEALE Qe an-

C-terntnally range omai n§ are examner rimers.

simlag stioedl eadd Whuy e eabld q:@aﬁobte P AR J n(ttsjhhe prBR@t—n
ACRR30, which is also a protein fromthe Cq famly éHu et al
Chem, Vol TEINE: N&-rug;unn69407b30019D6) Gel‘mt‘—écéer th Brl&-e%%ﬁ (/\Jhﬁ*’%@ rs

secret ed b)ﬁ %ﬂ?l&t%ﬁ} e% éts 4 algcg%gggbl {,b%y ﬂlﬂ&idl’? g’d 1r§g@rs

wher eby, as W q protein afl ar ternfna mai ns are
linked via triple helices similar to collagens. Probably four of these
triple hel iiesd iwith yther maanriod | gooesihheasebvasd OMRIghwhdrchesimonadong

|nteract|ons In the Eubllcatlon by Shapiro and Scherer rrent BIQ|ng
1998, t 8:2%839rmgot kECsEHARRIIRES of T8N &Gt GHER T ‘éﬁé% Yirs Sfewht

that ygs d%ltefdﬂﬂ?ﬁdal"‘rﬁﬂéﬂﬁeilﬁipné’f pXeh8¥eshr UELYLEh #hd) W Satfon of

addition, proteins fromthe class of the collectins™are known fromthe
I|teratureaMpaﬂ$anqndﬁnwa%tem¢tedebyaaecoﬂBagéﬂuhdkUl&@mmnﬁtQ%chﬁrpeg|on

and in addi |on a 30 gl obul a arb termn | ectin hq d The
S0 bot e g SR BaRBrY! (B U SRR E ORI SR e T

the |ung SLtrsf a@h&&bdﬂdﬁl&leﬁi Ab@SPtA)a aﬂﬂopheomameﬁe bhatdi ngops dsesn 6§BP) ,
bot h of which are fromthe famly of collectins, trinmerize through the

i nt eracti orfdixs¥e %ﬂgcallyUﬂw2§G%QuﬁquRﬁﬂq%ﬁﬁﬁrIT@% PISKREAL yref
f | f h t
b ogy S BEEE gring op Urttl SBEA L EFBRAE drina e FHE B2 Rk RRsh

under the degsirgnais Oxnoetveol"beqmemsddimnﬁ aqlurgmm{ sll(;ethgs hexagrer 8 + of
multimers (e. g. triners). The literature also shows that nunerous proteins
t hat have éﬁﬁygt | ogi cal effect as signal nolecules can only transduct a

bi ol ogi cal signal under certain conditions. For exanple, nenbrane bound

East is biolpgdigatdysei tBe apaptioli o) caldnus effeeikyrn Whergas pbtigs,t he
cl eaving of the extracellul ar protein segnent (so called Fast) this

nonnenbr ane/Beoundt s FASI0 FP&&G-onl 2&A) nSUSFR§ELI TP RbEUE LR RopEdine

ef fecjgon Langet, C@Mﬁt éQ%tQH@ hoatd 0&%)’ hPCANRLEEn Chndl tH) - ~EXP1oHR. |
Vol . 187, No. 8, 1998, 1 205-1213) states that the biological effect of

sFasL trlme;LMndﬂmaem efpthenedtpisvpgoskyn GP¥PobAa mmﬁnﬂa&gdcaeadrng
from menbr ane- boun

gtein s qn in fact be react i wWth regard
tq their p o‘l:%'éf%a fuvnecﬁlgger?h%u TSR & ri’%%sf" ﬁlfl %d’ ari ?hodi es.
‘For this pufates of a higher order cannot be obtalned in this way.

In addition, because of their sequence homologies in their
25 respective multimerizing sequence sections, the proteins
Clg, collagens al (X), o2 (VII), the hibernating protein,
ACRP30, the internal ear structure protein, cerebellin and
multimerin as protein family are brought together under the
designation Clgq 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 protein Clgq, which 1is familiar from the



20 pose a fusion protein was constructed that consists of the trinerizing
domai n of Fast, a short |inker sequence and a flag marking (wth t e fillagn0s
am no aci d sequence (singleletter code) DYKDDDDK), expressed, and this type

of fusion protein ich is non-structurally triperized (i.e. .not, 25 through
specific SEEIBH El }Al/gt PYG T i H e?géf%ﬁgréﬁﬂ gﬁemroéls?ﬁ[}(etrsofm?héhf %rar(r:a i on
of a supergggandary1sbhilatyr o Vel Lé@sakhakedrdimugananta bodoes adisrect ed
agai nst the flag ta]g?.' This type of sFasL nol ecul es crosslinked through
anti body 30ikefidi hglirapl agsqaesicgni SEEAAPN ncFeAs MQROPRESspEELFRELZE

apoptotic tivi .agai.nst. non-crosslinke tri, Thi
perO(F:)edur e, gﬁ;ﬁf’gﬁh?s%iﬂrége&%‘d‘%& Scﬁﬁfile e‘?é(e?se:ﬁF. ,A—ndoesmﬁ%c\?\%ve?b%n\?e the
di sadvant aggitBat-coahongrhid hha inkecosbk namt theee nEDYr andrmormd thast-

proieins with the 6 3 ~ JUN 2004 trinerizing domain, specific antibodies
al so have selbesudmgn i anorhdgomeds, vherebicr EdRecilhgpreicddiicd attitiay
can only be_achi.eved. .t hrough_t oVi.Si, f ditd egul & _
fraction. Pﬁ°§8&n“t i%dsr%,m%vﬁst hp? h§g§§éo\r6§} é&g&gsatcggo gbgl:;"Sc nerl1 dgfr%ge?%a Lt
is not possgiiBualt ecdnsd-e-@il exatply hedsetsor THet ersiuiablies degatke tdfis

oligonerizing of the multinmers. The antibodi es can nanely haye.the .effect
that the FA&$EUCLUFEAs HEERIPRNE0 18 drs BFCRTER PRat™RE viPdetiPES of

olig riz I hr, | S i od t urs.
Becadte an aEEE AR e e o a7 | oy e o
exanpl e forfemredidcato appl i zat"bonspuelttls rwisentd¢by sithais t kaswapgd thatopdsed
by Schneider et al. for reactivatin and/8r ingrl%asi ng~skFasL act }l?vity IS
not practi §&PPuiBra G} LYt 2bFapAgdpPEaen o i | STPKE e e to
prlovi de conpeRds,Mhiggh avigidl-4 he di sadvant ages of the state of the art, in
particul ar which display increased biological activity or bring about a

reactivation of the biological activity. 20 The gresent obj ect is solved by
the subj ec® FifidrlofStauGiige aneétthbPRRFein Coll| GanePs 8158 F5mr 1n

trimyr, qu%ﬁkf?oggfoc@{np%h@@%n ofh{&goRbi Rant, fAShePrRIAt &irdsn thHet RELgt he
recornbi nant fusion proteins have at | east one conponent A and at | east one
conmponent Bamiflgr eliin conpohentJ A Bbokr sCR&ma, pYot ei 27br Hopr é8ei i Odyhrent

wi t h bi ol ogical. f ion, in particular wth bindi ng Lan .
conponent Ogg)\?ér g‘rb?édr'ot%rfhs o?e’éu%r%’f%}:%l%’eg“r’m#f‘hm%?cﬁggig%%lgzg o%%il
ol i goneri zeedtedji mars, tin menl qpadbemEnitgr peataseers! afr ecarirerant
fusion protein with biological function wthout the 30 effect of ﬁrer iary
mol ecul es, O EERYreqdt e¥ 1 tsi it pF bEePRETEA di ﬁéro?%armﬁﬁ%%na d € the
sane Jdg e ljikss theserdhiees wWia MLEHIB! feh 988N nlia 28 DE SRR AQdrgoer
w t hout the effect of tertlarﬁ nmol ecul es. 3 0 JUN 2004 .
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



In the representation of the present invention the terns dines, trinmer,
quadr oner, or pentanmer are sunmarized under the desi gnation mul ti ddr JEhH0L
this will be understood as protein conplexes fromtwo, three, four or five
associ at ed | yp I r.qt ei n l.n Cco as t he, g f the
next hi ghertﬁgreger,gtgagggf%gﬁlﬁéee aggizoéngaéﬁsong&%f E%\r/v% rc\)}‘“relr?r\"@[@)?ieﬁd?E{rrrcg%sl,8 81
trimers, qhacameess.ofortpentase(Bpstelhecabale, senseeateOpdhrdraredith oIas

bi mers or oligqQnmers. Proteins or protein seg t ith biolggical functions
( conponent mR“g’lJroﬂ(Y't héo usieg'n Pt efn) ];r%ﬁ'ugggféﬂ)mod }}CFF%&%-PSEWM EBebe
prot el ns W;!r%f&e%\ge fnblgandnupcid i, d@%righge&ew Yo Olc i ot PRUI €5o0h
receptors (i.e. can occur in interaction as a binding partner wth one or
mor e 130l ecwlldgpmensdi(fd.efl drexamersd sEquebcisers. ¢e. g haiacns )sequences
wi th coval ent or 15 non-coval ent coupled effective agents (possibly of a or
gani c-chem cal nature), antibodi S egnents of antibodies with paratopes

or

or even holfSndstHTAtERNDLEC FapFSdd ML Y REREELBFaltNathehdvesent
i nvention gn a4 no Ldrsequ of S | o DI [ nent
e e o R I WA
nmononer s amgiotheseiedlegicads signedsemdsor araditiglly eendbhponent Fon ax-
conpl ex according to .the pr sentd ignv ntj on,. or whic onlg becane agéj:ve

t hrough th i ﬁ%ﬁ%% or ©ofH g FEH AHhPITi YT 2e Y n acCor FRE th the
presamt inwRn12f téepeetithr,oughe t88s0ld GRTEr tRENGlidH dirad e exehusi ¥gly in
accordance with the present invention (in so far as conponent A of the

fusi on prottaiassld vdiaea®F Ittt SR nelSP-opdtlehhFddhogitdal $y non-

eptbr ane- bouag Sl analo APt EENS: 8 rle e Wob TN Y LOKNES. EL R3VAdE B Odyet s

are preferred ain e extra-nmenbranous,”1n par

ext racel | ulapoptptdicei refSfegmentsn Buadrgetnocatls. sefhencpsblfiicdt tad by
function as anti.gens can SO0 he used as conponent in a_reconbi nant

f usi on pr ot%§ .e"%erﬁal Y, %Eedgors,xgrg.MerdecepY‘BEs ﬁ'aofnth]é"TN&'_r 2pBor
fam s e. g.20%l10nd)ng dtadde Fndwrmdne obibiRe ilcaremarrana-or i i nsph s, 9.
FasR), or segnents 8 3 0 ~IUN 2004 or derivatives of such receptors, can
al so be uséFiFerSoriforEm AS PR 1aesh HRAFd oA i vhdi 3%F f ORERILOEY jaBter
interact a Qi ng-PAr f By RETplel u thegefqre

under the %é%r#‘lﬁ(yganﬁ" V\n}nt ﬁ?ﬁ% rrearﬁhﬁ%r(gt?éﬁeE%%ggééen(?é?nggnt%%%1.5
These typedeofrezapaitated wWindi mgghragrenttheaifr physge tagicedepionst aon
suitable i articul.ar for use as drugs,.if the.caonpl enentary, bi.ol ogi cal
ligand is p%%r?dlqhh%lh% pafi en ?ﬁO'ﬁ%ggBh%?oFBS?@Qgﬁﬁshi °to E‘ rB¢fons.
In aJuef ergeed enmbpek et ptbeetanpareich A et fiavshdthecdAshwlcls ref stheund

in the oligoners in accordance with the present invention, i.e., diners,
triners, q&édf‘l?r%zsl,n%rd%ﬂ%ﬁn@rfs,mﬁfent?céPOEBnﬂﬁﬁ‘écﬁ’[rs FETIENGEAR of

honodi mer s @, hopRrkl hy MRSl 4k f fraRNt e iPpoRenls L d@bhd8Me$i0hle-
het erodi mers or heteromultinmers). In this way, proteins 15 with different

.conponent s l&ttsassiasig) aPEEDAPPK) a @xbiressed, biagidbodiltiad fupet iodh, feshobe

|inked together .in S Qqr | i 1w f Qli,goners in.accordance with the
b T I et e G e A S

present in

aggr egat ed thrduyh Bpstsfde skoadary carwtaeebeirdtersartons 2Q.t4h ffreent,
i.e. a binmer or ol iéorrer in accordance with the present invention may al so
be conposedsSldi f4fereht ABREERGIPReRE G FHREFTIRFIRY RS sS LHRRYEE) Yass

al 0 possi W BdNah e EHELAGHPT AL ELDSA1Bs | BE ACRIRRF! hyg i AISEer Rk NP Qg er
as a subunit of the bimer 257or oligoner are |§ent|ca . but, on the other
hand, the itadj.vi dual subunits in the bimer or oligoner arranged as a diner

or nultimer are different (heterobimer or heterooligoner of honodiners,
homot i rer 5., fonpguady arrers, o7 NOpoRERLaners) Ly S wey; Lo SXATBLS: UP

30 binding displays a significant increase of the specific

apoptotic activity as against non-crosslinked sFasL

trimers. This procedure, which is suggested by Schneider et

al., does however have the disadvantage that, along with

the recombinant, non membrane-bound FasL proteins with the



30 trinmers that are different with regard to conponent A can be fﬁsﬁﬁiﬂded
in a hexamer of triners in accordance with the present inventiond Yl ! Ls
way, typically precisely nodul ated biol ogical activities can be brought
about by the.selectian, Larr : ifd C i L0 n r
9 3 0 JUG tEbB‘Srﬁﬁ%S:)?ghd{"ﬁglﬁanb r %’?%%n%%ﬁé%ﬁggqisi natgﬁgbbk?%téé i P
ol i gomer. lkeds kitpwathbat werdsi nahi dregiezale eif ettio lodimplabaot ivigy
desired bi ol ogical effect, e.g, a cell %ﬁ{ivatiqn,.onhi,throu

[

. .t he
i nt er act i 0628f OBLYl O&s RS YT ATHOUIR i the RF B BT it ¢ %3n@g,cm'gﬁé‘toniar'n1 t he
ext ended LRg 1" ceryi thudie Y eSprtn | BHENtIHEYry TBuggeSted
desirable?ﬁgasaaﬁirfﬁéég%%ﬂbinationlbf certain interleuki&és w??ﬁ%regard
to the ef f @gt Sehnbickd eir B cell mtnomtprssible aterrmee ant pxagely
present invention, effectors of. this type 10 ich are.only ef tive in
conbi nat i o@r@éﬁtb@rar‘?%‘?%gﬂl?%b]ae cgﬁﬁFég P% Qﬁgro&%&éwgl h° h_%g%r &kent
| nvention.  FMeNer rHd érftfﬂ)é@h@@néﬁhvﬁ%él%hﬁfav@'ﬁ?&s'éf@@étwthbtb&:he
provided that, for exanple wth regard to the respective conponent A,
cont ai n di frfaaTentrime gones socisté ntandihersppef @evieed tdridoda nehdet Is@ec—
conponent A in a reconbi pant fusion protein i s a peptide hornpne, owt h
factor, a GV%HkinéTgan ?gngWEEkFﬁgor FOUBGRERT of Eﬁﬁghpre 8rab?§ Y
segmey  capaly, Qhdidklinga gqxé@wes f ot onalbedeniseat ameseefcthe de-
above-nenti oned pepti des apg or 20 proteins can also be used as conponent A
in the recdiriashmrddstonwpibt BaKimbnc ¢ fifd cacyordpordfubriedn SPFg&¥E™ T n

o nt @i ¢ bi B baFBR It BE CHEFORE” | FEooars e Rava seauised Y

dif f er encespddpddrl 2byc odmsqiatult ngtnatli.vef sequencedvasiaglesndy bed ias-
functional derivatives of biologicaIL% active grotﬁ%ns protein segnents or
pepti des. THEREGEMTAFL RYFLTTbhs HAy"PE BRR-Lt<Adte inserti ons,

del etions or substitutions, whereby a sequence honol ogy of at least 700 is

prefefd ed apd-a,s£q1€B693@ Otgypebsaht! easkenti¥nbel seeherbEoder itat i ve
used and the native sequence is particularly preferred. Those am no acid

sequences iprQurds c @ARPUHIAS uMddich haveédm thein G i A aRe? 953t | Yes "t ch
di spl ay conse tie stitutiens j hysi i;cal es.
Conservat | veao ooF oTHENG00s Shpr T e o B raken for L Tsanusne
substituti anisoiogidrhaatindtacials wiioch chmetd ramoehetdarat dmsofarthe
substituteﬁ#%@{ one another. There are in particular amno acids with

ali phatic Wi, 2poVHFYely or negatively charged 5 side chains,
aromatic groups in the side chains, or am no acids whose side chains can be
part »f hydripgerrdonds, obpecexaspkelveiddeychhensubiehtamaydreoxwff uhcainon.
This neans that, for exanple, an apino acid w_th,a polar_side chain,is_
repl aced bylanﬁ?ﬂﬁiyaﬁﬁﬁ?ﬁiﬂ?Fa?gbgﬁf?ﬁsaoﬁmﬁﬂd%ﬁ%k¥1Brc gfh,?%%d¥%r
exanpl e, anp&f] NG raGhch e ACLET | ZRbridyi riardty df@PDORI @ raittei dai Ani Sthat
Sybstituted by another am no acid which also has a hydrophobic side chain
(e. g. seritke'recompivantnélshynt RFeSALAE N3ERI AE) 18T ARG momponent

(isoleucineg EXdi§9'ﬁ%@é%féﬁéﬂééﬂganent 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.



15 I n accordance with the present invention a ligand is understood to be
all nol ecul es that take part in binding feactions. A |igand can thegel alle
be a protein that is normally described as a receptor. A receptor of this
type can also a "ligand” within the neaning of t resent ..nveption 20
1T Bl nas™h ERgndio Senr At L ORASE | FOS pPESSRES: nULHTT BRCRol TG nEr SR
trinmers of dgeorpPi fanhetbysiqRiddiaredt NSoarpept &herr ade isump@irtizad aintkirner s
| or quadroners of trinmers (3 x 3 or 4 x 3) or hexaners of trimers ( 6 x 3
) . 25 Partliltl desyopadiery eBuilsigesi nprd othdisi gkt d¥e avadpestaad nes,
guadr orer, a CQY f usy r L.n £0 Adn

t he reconbﬁ%%ﬁ%gghsggﬁpgééggin |gpgn%§Tgﬁ*%ge?rg%ﬁ%h§r¥%§ngyt%ﬁgﬁgﬂ%gﬁgly,

a segngnt ofolfbspt vidkes of pTdEednsoki M @onk rfagngt ithiwalaglereyatey eo 6f tReTNF
30 cytokine or of a corresponding TNF cytokine segnent. Here the TNF
cyt oki nes thR¥t Arigh@BdoEEATY ek ato 1storthex AFoIre IdIANRDIE, LYR P FF BPEEI ng

or activati ect,s.d et S bi.ndi t C es i.ng
receptors. %%E;’ 111-'5’”3]'1%”']:;%'~ é’g n%lglgllé%(ha%ﬁi Vklbgqltl%%ietr%t hg'%prg&%i ngg oL,
Fast, TRAI Lserddd, aEB3Qlefa@Ht , t RANKL bilAr sAKr Lbaigbinaln?,. [Hx&fle i 528k,
41BB, G TRL, APRI L, EDA, VEGQ .and BAFF can jn_particul ar, be considered for
use as TNF RYPbRIMeSSIBRPFSc & L1ebePkrRts BUBFELABSaHGPIRART onddin

menbr ghe- bound FNE: Syt QELEBI YT BN RIndHAHIRNAIN Gl Rt VeS 86 enar gheLr ed
for use as conponent A in reconbinant fusion proteins. These cl eavage

products areejpast wolthr bpver ef el igandhénnchéen, r pgpédidula il oy cahti-
functionali in particul agPt hei ( capaciity for 10.bindin

(S to, the
respect i ve PEMBE 0P | 5STEPRPRA. UFURCT CORaI T vaR VHR T FAChESHb AR Sense

tof ' the abovig: @by OpeLdtdbE GYEOKIoMRS o nAE RiN1e i1y, aXé@kiDes SARndl SO
be used as conponent A of the fusion protein. In a particularly preferred

enbodi ment , 2ebAPSAGHENACES thed + cABIRP nAGEdf B8ABARNES SpMyttdl rcP & EPBEeRTf r om
th i Sti - , L -281) ¢, oL
9180000 SbLaneRl NS R o L (A3 SEEPY e £CDH

(AA 1 261 n I on, receptors

( menbr ane- bgamilcechexricatemlatduars),, i anpiredies aprr segpearts off paot ébpsl-of
the famly of the éo ‘I;INF C éé)ki nes, ien prgrtié:uel ar %he %h{aszﬁ cilreogi cal . .
receptors ot ¥ hE 580 PESRHIR Bhe 8T TIHY élyt THES By sgémaﬁ ' ’de???&tlfj\er’es
of the recepbphsnése Usearticyref orehd prbedniennvas immpoaetbmPakelshe
reconbi nant fusion protein. In the _event that segnents of receptors_are
used as con¥BHRAt 2RLI5 SFHBRNGET | Of n ST R AL D S effe MOTRNGHe A 1in

physi 9hogi Cathe PEQEELA B28YBHAGE Wofi ISR WARAS LRl LGP DFSadidi 8L 348 as
arranged physi ol ogical Ty extra-nmenbranously. e extracel | ular segnents of

these type ménemeept and cdwsd repeect cibainFreasedngicgrdinglhere. chor
O oorPARLISDAE 1L, I ALERET) P L DL GG SR

fam |y of tweidhFonyyobiemessne eactyl véasRro@EB0LthEDAN ] tGIMER, i Zlikg Rir andier

NF- ) . canabe,proxtded 00 9.4 MBI 2L0g: L ITUDOGL ORI (U IBLLET DB

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, 1in 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



~.z ~3 0 JUN ZOU thensel ves be binerized or oligonerized to binmer or

ol i gomer conpl exes in accordance with th& present invention through JaN 2004
conponent B, for exanple a collagen-like segnment with the capability of

bi merizing or oligonerizing_dimers 5 or multiners. For this rpose, for
exanpl e, a Otretcfed‘ff‘e 2FV n’gFSSBFEnﬁﬁqeﬁeﬁ%‘a‘(’eFj’.r‘ tan]rF%%gkﬁet gf‘g§n§‘r§i Ao il
segment s ofpoNPR3Q), WBYLdIE £D861 Heveda BindiRgntaneeioh diNwY.s iHtdmhEiners
(e.g. through correspondi ng sequence sections of a nononer fromthe COW
conpl ex usexb a3 bbRPdRENPBLIRL eybhh 16ngthexamalastuls epBdorthanefases

(e. g. thro h rd,zl g 50 he C I = (
Under the %&erﬁ%qaegedn%él ont%e%ﬁe‘m?g%%%é\ﬁ nglg@glgrg:ﬁ?l @%gélgﬂe O% \ch{r;g) § ﬁg‘é
conporgnt AdMi chhventSidrectEefor tgpescofbtapabléusobiptong Eradthehtss to
becqonme a conponent of an oli 15 goner in accordance with the present :
i nvention, 4% kigkegicdburdcaptegeh arge soliabdie akn spArhbFudRrrmiian mgse The

conponent B in,such a.case wll only iptensify,t ey zi r

mul ti rreri_ziahsg %¥u%%hp6%efﬁ%eA %%‘apgme’?{?“g%%n iléllf)%?'lcg&d 16‘5#':% glsmefr?%lﬂg or
ol i goneri zi 11y e thier e M NaGh-phy2005680cHLDYChgh EBhseditidicms| s
found, for exanple, if, as conponent A, at |east one TNF |ligand or a
segnment or derivative of the sanme, which is already typically trimerized in
sol ution, iKt8 RFeiagoifer ERR@ddReaSnpRRNESFPEnERBUST 0F35Y obB8VR. the

Howeves, 1y ife Lvant shhigly coppaaent of‘igéggg?ss hB-8ehuLlan goeq neheshow

any dinerizing or multinerizing nediate y surface interaction, In
accor dance pwddertheipres¢iion,nvinei pn digmponent rBmaust epnsadeometrsenl gr

ol § goner | 2SRRI of e P80 L0 P ORRRTREA Zbal SE G EOn0P ha MR Re S

proteins. T Shbfioh¥PtERbEY) NRHESEAf FeréRf e¥apBhenthkOrA t N81885RAlor
receptors or segnents thereof formthe conponent A in the reconbi nant

fusi on prothkgteradinges f cameheteromulfdmerssdent INnvERt$ orVal mer dreins

ol i gopers af..di ner ' rs Rept S r ‘ UN
2009 Tombi nEHE (e et B S eompHBRE TR, PRoBbiRED, ATERSwike B, drieilnd
preferably mivagigenh dnnatiegnentamf ban lamtkegentogétherdesi r dlinerdserert o
use antigens ftrom Vi ra%, gacteri al or grot Oé00| 0gi c%l ptag hogens. gl‘e?se_nay
be any typi A HRTTHeRT. o5 G Pat i g@RCCF 3P ERampie  piot BEF88neht's
and/ or spectdnttidxay briy dipd evsinatt Heesrolihe tBey rahe tbypmtdldimesty f age

antigens of the respective pathogens or segnents of surface proteins of
pat hogens Vi RIRER<S ot i ISP aY L BRFF gBRi ELAPBPEFFi 68D RoFOeRENME I3RS or

fol | oyhng nofeLachaust i y ee eXampiQiel! &% iGN onfNCEl VRLLYra8nbsetdiith the
haemaggl utinin, neuram ni dase, PreSl, PreS2, HBs antigen, gpl20, gp4l or
even typi capresgmtur ianengéen. nay aapsef d1a econpdsdiingft dbhfenent Aet-t he
r econbi nantegcg;%f'[n‘)&é)ré)éZkggtgggoﬂ?gmggsgn am no acid sequence which is 15

sui table for I ng” as carrirer for a feceptor agonist or receptor

.ant agoni st. For exanple, a small organic-chem cal nolecule active as a
‘phar macol ogiaadveagenitcdrs balsypiposlsliypleoupiad thealfersilon t prohiednisy pen of

am no acl d §E0UEDGS: of Phe 43RS O TR A SGnl0 B o i Rey

25 or oligomer are identical, but, on the other hand, the in-
dividual subunits in the bimer or oligomer arranged as a

- dimer or multimer are different (heterobimer or heterocoli-
gomer of homodimers, homotrimers, homoquadromers or ho-
mopentamers). In this way, for example, up to six homo-

30 trimers that are different with regard to component A can
be associated in a hexamer of trimers in accordance with

the present invention. In this way, typically precisely
modulated biological activities can be brought about by the

selection, the arrangement, the specific combination and/or



20 am d-1i ke bond or through an ester bond. Through the present invention
| arge ol i goner conpl exes of for exanple 28 fusion proteins (e. g. B0xUE 2004
fusion proteins) are nade avail able each with connected receptor agonists

or receptor, antagonists. In this.way, it is_passibl 0 ieve_a _gan 25
si der abl e F%?ng ° of‘”'?‘ﬁgref?ffc g’ pglnegfststh é\gi gﬂ%/ B?ﬁ?ﬁescgrtfglé&s of
organi c- chgghgal M ecyl qrfwrl hehatr esracdinvebietegions, «ff Beeds obring

bimeric or oligomeric protein carrier, for exanple for use as a drug in
human or vebeubndhe ndesirad. HelxmpernknefBest t e F ecdntfitiht aCksivRT
proteins, which is.found dinerized. |tineri i bL ner Lqr

ol i goner, }é\gof‘ypf)&}lyl &hgo& e'%krl]ef%ggﬁe 8‘#% Ioéegfe ph%ag% q{:ggotlg'lgr?sndosr t he
col | egti ns.(iRardHecubaslygpeaiiergeatk&r enble ipr otled nexekndeel Gheppingeiirs or
the, collectin famly as a conponent 14 3 0 JLIN ?. Qb of the r_ec%rrbi nant -
fusion progerasdansreitds ErRpBREReNB LNVEAtyoei (This 1s desirable,

di merizing/mul ti i ZkNg : i Lzing/ ol 7] in
the.r ecombendnt "Ldi ohepeara i o ShFr BElY Pt SRTFARER S RERE

gl obul ar hgagd5 tdpmeidisefFegt k4 ,TvweTh arebBearllai rertivatdes sequerme- of
native nononers, will therefore, as a trans|ation_product, Eot appear in
the reconbCRERRNCES WaithptdieiRFFIeRE chRvemeEOH t Lt REtPFaEse ttitﬂ'\FErﬁm and
are theref ot o n ; n % iy ohei BrriRGed i
abovdSent FBAEH 1 SABhear - Ber 578 R Semetrdt et Tl b8, Brrdiiged in
accor dance awi ddimg hex piasentcomiemte owiwhl | tishoprasseguermesmhicon .t \Huwal |y
mai nl'y overl apping has the functionality for dinerizjnag/nultinqerizing or

bi mrer i zi ngFRFgo Real ﬁglsr%s%b??%/‘é%ie b'élé%%SEOTB%Sﬁle'ggaeH}IlilIﬁgesep nt s
fof ' the protgijas afhdde A5r aboumpmentiiencd-dqrd ites tisedraspeeperedonB-
participate typically in the formation of, for exanple, triple helices,

whi ch t hempeinged: Rav eata@ighphibt feXgnt cobhg@PeFHto a bimer or ol i goner
structure (for exanple, a tetramer or hexanmer of, for exanple, triple
heliggs) with a%}‘?{ £ Tl £ LA CERnodPnd ) PT €RE! ¥Qﬁ1?8f1@f19r & ihea recom-

mul ti'meri zi'ng an ol1 Jomer zi ng fusion protein wll have as conponent B the
domai ns of Himanir ofwsivn f portehea fimrn 2i pepoidehdcimpng.otai gsowithcofaecti ns
whi ch are responsible for the dinerizi n timeLjzi andfor

bi neri zi ng of' A%y, dhhi 8 ?5%#1‘3%?‘ rr%%péct%éé*“ﬁgéd %%rra‘i%ﬁe%'re
repl aced apre@@et A byeghdéret prapsbls of ppbhéingsedimntsemhi cfumtso
carry out a biological function. The term "reconhi nanf fusj OHs rotéein" i

is
t heref ore ttdB@lndeFiY®3biveR e FREMARGME TR HE SBRP STV EntFYN B5S t he

m ni %ﬁn ONeg, A Maf b tHE 3981 A5NHBNEBAAOMAORANEHB irkddi®inant
reconbi nant” fusion protein being artificially fused, i.e., that a fusion

protei n w thisiatheoreb@ingwbichhe HrasERPPPAGBAL 96N afoe’l hgemesy AdspRFd t o
a naturall yco(}cdza[l‘i{cfei NG+ ALl resé§t3iﬁvé#tjlc\liggp4 Functional, i.e.

bi meri zing Or ol'igonmerizing derivatrves of proteins fromthe Cq famly or
the famly of collectins, or derivatives of segnents of the above-nentioned
‘protei ns caratiesindei nspdradcudapondritctB rMain tdin aglye ebarilogishlr efBnc-
conmbi nant fusion proteins to binmers or.oligoners. In this case f

exanpl e, t He-¥bmpgdterftt é:SWI?aE%n A PAZSsEGIERRE o tl{%lﬁfzerﬁ%(ﬁéesl nto he vep,
SP- A {4 ung &G iy Ol 2t Ivéd) se§BleRcbhyngreudtaetrdbleddaet eiunhddiomel
(bovine serum conglutinin), CL43 (bovine col|ectin-43) and/or ACRP30, or 10
t he sequenctivitbreer iofi ngletoslradhr 3¢S e§FOREI NS BFOFRABt @ of

t he above- nent,i one [ i Ok Qf ' I ' LYes e rol.ei ns
of or the s“éegn snt‘?sgoge?fﬁgdg %ﬁc:r P%neflfe eérrﬁlg‘% vcg%&i%t?{r%}r{g %Irggoh%ggﬁlefsg%f

reconbi nantmdtsi DRsPreienss dedepdonisc Wmrdybptr of et f @dls wheheceiyyo a se-

quence homology of at least 70% is preferred and a sequence

30 homology of at least B85% 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



15 vent B of the reconmbinant fusion protein is a protein segnent of the
protein Cq or the protein ACRP30, in paoticular of a human vari apt] SN 2004
manmal i an variant, nore particulalarly of the marine variant, whereby a
respective protein segnent of this type typically does not have a gl obul ar
20 head dosmbstétuthensatdne prieeri AoCbg &haseotseins LACRAZON AN Lax v y
preferred enbodi nent, of .the p nt:_i.nv i |.S S e i or
ol i gorers BPIGPHE~Eds rﬂ%ﬁ,éﬁﬁgd%gﬁ@r g?lteo%%ﬁdeentcg%e%ésa %?éreggﬁb%lriﬂéd
fusi on protrgirNHEh0sEo EREPONERE B CHrd ainspartapubaracnd reeqaehds iwitdscor
25 dance with Fig. 6A (franed sequence) or Fig. 6B or a functional

deri vat i ve adfiphaitdct hezdeanshdings d ReFliehteky £¥d/ BRIZtdd§isht drarged

t hi s/ t.hese seguence(s). ' Yy, |.S. sequ ek §aa t the

pr ot ei’h mAéR Oc(r}}ﬁlrfgdri%%&ljggg?g.gllvﬁ E tqg gﬁﬁgngiggi és 13 to %tfl ,ﬁglrn% .
segiient of shes3QHusEE s | aReinBACBR3DE, part o tHydwdagen abbasis],8 forl 08.
In particular, according to the present invention a fusion protein can

t heref ore Ils&apwd@E,desi G osadasponthb s 3A hyfr ®ar EUBFEAGRan BRE§i MeIRH
t hat possihl-e,i e I i.ons, | n e AFkN fo
t her ageﬁts : ggl%t;g%r}caet)%%ﬁﬂeo' tSa OA gan %l\?%ﬁg}l gr#tigﬁ%?jg%?ygg?ebf (%rhrael a]r'se

bi mers of Qldpgeseids bfy dametsesr aminomercicdf albosewitbi om patarnssidat
have sequences fromdifferent host organi sns. A&g{leggt es in accordance with
h

the prlesentchiadpent?®n &P& TSy ARefEHY ? : ALPSHIT AT S | nry
fusion proty %%ph%r@@icf@mtié stegeitnesap i £hstrBE LiiPfadnd el
t o conponen . "I't can be advantageous if conponent A corresponds to an
am no aci d whdgiren@d sir olmas maus8ydrephaliig oisigiehechadnt edeatd, iserine

patticular froma ,m |, to a functianal, derivative of t S and
conponent étir%r%ﬁnlﬁlﬁr:gﬁa%rﬁéfﬁ?nbpevi S VYA ngé%%ﬁ%ﬁge)éé'%%llr?%%%%gance

with the pngseanolidieiid oLadcid®se proteins whose conponent A corresponds
to a sequence froma virus, bacteriumor protozoon, conbined with a
conponent B of human origin, are also Bref erred, .Naturil,l 0 t-he se 15
quences of BbRFHRFAAICH M- ConPdheRfeB R ANTERFHAR pf ot 2R 1t i iace
with the praseid Hveat han L ahsrest eAREr @AKEN@asANEL A YBEnaingi F@hc-1 N a
further preferred enbodi nent of the present invention the nultinerizing
and/ or ol i goms zidglistandecanstbarpfergobeepnpPrakesnprhaé tisr arfmal dXort
amno acid se ce: o r am n j ef.grsabl t d 20
am no aci dsqge%{:iﬁeeﬁi s‘;%pgsgrﬁgé?’nrt%%fen%‘egg%?ggﬁt Bf&'us‘f:?%%’bp?o gi \g’?@gglga '
conponent be Tae“bigend?i ng.tdrimol tyeneehning off fursi apresenti nsyvert thnar e
al ready found as such not fhrough 54 25 persecondary structures but through
surfa%% i ntiefr it iR %%O?Ju?‘i‘%ﬁqﬂ% 8FHePs or nultimers, which is typically
achi eved through this short am no acid sequence, is preferably based on the
formati on afndlisuwhhisiee dehdgbsvenbioh, i slpgssebbeofhtaigl rishe & peadcdhne
am no acid sequence in the 30 reconbi nant fusi an %ot ein., i s means that

4 i

] T
conponent BigketerdbiiPhRratetRaseIEnBIEfELEF RAT LA GE 3% o AMRES

‘cdndi ti ons GaNhQhFbRe 8V dlretir ridiks Wi Bhxt e gt 4 east3)onsr Chekaimaref af

fusion protein of at |east one other dimer or nultinmer. The am no acid
sequence (simighers eté ef Zhbde) 17 3 0 JUN 200G

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



VDLEGSTSNGRQCAG RL woul d be an exanple of the preferred case that cgg’pﬁmefdﬁ&
B contains a short binmerizing or oligomédi zi ng am no acid sequence :
between Q and 20 anmino acids. This sequence of 16 anmi no acids has a cystein

resi 5 due at position 11 which n forma_disul phide brid we he
di ners or ﬁﬁf‘f’gﬁéF‘é‘?%f“LYﬁ’ctlrlo?’n%'l gg?i ygf’it\?égso?:%élt@gﬂe%ass%f gf%ggé’l no
aci ds cont absbny LAENCERANEN, berwrrx, ast£onpeasn BIddHare ¢be7sequEnce
VDLEGSTSNGRQSAJ RL shoul d be nentioned in particu 10 lar, which, although
the cystei BBreSIFRL atABREL: i &RPAY1 sl baedh BABEt cent dd HYaseiFRé ke Iue,
can still ensur i_nerd zi r.old | Z1 f i ot.el

mul timers. C?Hélgﬁgfe?r? fﬁ?oggslegsa%a%ﬁgggg{rzég%g%% |%£§r£p¢l§f§é){r}%gé tg'(r%ﬁ‘%lcﬁnn%?\t in
such & way offhathagga@gaistandait foe@heatenbd denecloouhe 1BNFecygedkhieyand dhe

bi ngri zi ng or ol ifgorrerj zing of dinerized or nmultinmerized fusion proteins,
Thi s hi gheptbeded vagrica bsdefhvahivRengery @S edeRFtds £t d? ASr SPTrer s

or oligoner n pe .provi f X ‘ t 9&4?{}1 nti | £S5 Mi

crossl i nki ﬁ’g’“ %e gntl%oﬁeg:goq“glrngc{n&frgg?ggnag%[ ns e%'l élg\%ggoegeé:\igﬁav[%%e_
fusion propgoas:tefl areopplrd duladoor gasterred hwhea mriesent riespenrit e
preferably agai nst an epitope of conpgnent B. However, together with
conponent  RigAQIEGFonERCBLPRRLEEYY oA R UdAT dhl havRPaddityi offF

. . ( t naye’ 2
sequepce S%E}Jd‘iﬁi%%%éefé/ gg%g?%'egsteggﬁgf, De grosshbAK 28dd¥ onal

anti bodies. 'In s cont ext, equences are preferred in the
framewor k aferilvetgresentini mhentdlmowe f senezanl ehe fdlayveagenthooekerTNOr ds

t he am no aci d, sequence DYK K, qr o, .faqr. exanpl e, Hs ta

(cent ai ni nG Y S UnsREETFY E"hlogt i@#ﬁed co el?o%}sra}fi%eélealu%&%f%?ence
in accor dargmpdnidht e presed fUyEohi pRoksiflvam t0 pdet DEQYhSIEN Wfe—
aggregates of a higher order through nore than one Conponent B being,

cont ai ned ifienued r eEbABLRGRL f ISPEPPRRRE ePn.ofpr Epgr AifiGPMRrant| SuFioyuN

200b e Torlion oL RBYRGA! LRl L OEGRS st DRl 4 OpRSe! elaaw ||
contdi’n a conponent” Bl far the formation o imers of ofigoners and In

addi tion atl3l%ea2d1)gnchTRAEL ¢AAPOBe2B 1B ,( (rGBH4&IablAA &l konpohenanBE2)m whr ch
is typically 5 different fromconponent Bl. The conponent B2, which nust be

found in athINEsst(Pdhe! F 1A dh- protein of a bimer or oligoner in accordance
with the present invention, ensures that the biners or oligonmers form

aggregates 19f 2qiigheh, OrdeteptdFs eXalRbeaneChBaRAN o Bl ek 1@ i 4By | Zi ng
or 10 oligonerizing segnment of a protein fromthe famly of the dq or

col | ectin proteapslicuhire casgiierd Bf iprofedaguemEetipt faniby pér the
, 2 i j whi ch ¢ | t . di . phi,d j | n=th
ovont2 Ehar A PRSP BuEhy ERSLpROS BB BAN e Ry B P

ol i goners, tHe aahoghemeatdemnecsydf¥Eatcy tiokiaesoraansegmenit st herprdeseita—
i nvention wi.ll be avai |l able, for example a biner_of an oligoner. In
Lad T onn Thstes bR stk 2her HEoHnaer 3 onEsTeLEeh, At Fant

.sequences hgt weehn6RBRENENt iA ahd CReBSmE hAent €65iBnoOprdtfeifer @narehe
‘several conponents B in the fusion protein, between these m ni numtwo

conponent s.eVEidset Rafk SreBRtehces HIERRTSUA LR alSSeparat FERPONSIe A
di ff t f i i h i t i £l
HTreen %Hal%é Oﬂfilcm?é%g;f?ﬁfai. Be' %.%%gf%h;&%g 02155‘15158” ﬁﬂ@%tfdlrbﬁggaf?”

preferably e over a unction, 1. resent “an -am acid
sequence wigrhoteifll exedphenser odt dheseltiypeal suf aseseptropenwhdkch mmecardance

with the present invention hinmers or oligoners or regates of a hjgher
or der  whi GHF RS B KEL L PIEE Ay YarF it CHRE BT cal her FPEH RS HWa) or
T tHes receptors come in particular
t hrough incrga LAEt HeS +ale 50 t ] ticul
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



30 tary proteins. In this way, as a further subject-matter of the. fegﬁ%m
i nvention, methods are di scl osed which 3€rve the increase of biol ogrjcJ

ef ficiency and/or the increase of the avidity of bionolecules or drugs with
| i gand funﬁ_r&‘i ons.,in the S%”S%rqfv t(geogreo ent_invent| 0{_1@ Mat hods of 19 3 0
JUN 200G t FPEREGHE S8 P hRAAT i S2d by FRETFEEHHIhat P ok BI Tat OFeRt 1 one
conponent RonalH CHomPlELEHONGS hecardaatel vidth PtAkeipr segmentinddltion

bi ol ogi cal function, with at |east one dinerizing or_nultinerizing and

bi meri zi ng torosighgAreRPEp Pryen t 5Be orfssh @tam l anter epylagenné i &gs sggment

bi ol ogi cal _acti vi,t nd/ ot i ncre [ ent: Al

achi eved b)‘/’ %k’e ?%%o%%gﬁgﬁtﬁ?lysi%% g?@?%%ﬁ%ggi %\aﬁ ?c%/f%%?%%]?g?}anggl rzgelcfnp%rl’-g

ol i gongeri zed thflaligl ¥BU tFSEr LR BY pUthoGle, TR icktigp1®, ba Mees réimet | ganer s
of dinmers and nultinmers. 10 The method is highly preferred when conponent A
is a TNF cylisignse o0t Medrigrr = df (- FNFLRyPBER n‘ée%FafaeFihﬁéf‘igo§§lgntfé?‘?$/a@fve
of such a RIOWEI) HaPl1od eEBSEaRAy B8] W G U &£ ediABEIOL Subhe

reconbi nati on of east one componént A Wit east one conponent

into a recatiierant (d5gf usharughot @b nresihendlryg aseheasteonecohponerit Aai s a

receptor or a segnent of a receptor, preferably of a TNF receptor. Wth
regard to PSS d 3 oHr FrehtY ofcc’zinﬂa'i?t"hd’(fe& 3% LRRAEERh HecHHaHER Wi t h

the pygsent irfé\ﬁ%gﬁé e t%ﬁfﬁ;ﬁfrﬁglﬁgfggggwmé.fQﬁngghbh@aﬁf&izing o

ol i goners described 20 a y anal ogously. “The bimérs or ol goner
t he presentsdgmesrits diramyndmeomnses 66r thdeCpqodompler) of a drug or for the
treatnent of illnesses or disorders in nedical use, i.e. for both h~ ~man

: i icine. The higher.ord f .25 .
acbor dance QN IS SREETIEe | RYSRLF AT FOR P RO 00 BRPGamins Hes 158

suitabl e fiwse ashdragiponeher Al hiphoductdclie@fed flodga Adddbimage of
illnesses or disorders can be treated Wth binmers or oligoners or wwth the

hi gher or dTUSHRSY RERERLR a'Rddhi ntickdr BERERS WAt IFFRPTHFRE: 39fsémy o1i-

I nventd on. g-gi'rlesr tMPeaOboPHARES QFit® HIQIMEL S QUnthi OheineidR! 330rLuale§,can
be used to produce a drug for the treatnment of the followng list of

i Il nesses droutids axalesecvhinhsied upioro aeansdigdrausyt i melthppari MHeanpamor y
di sorders, _autai ne_di seases,  il|l es sed r p ... 20 3 0 JUN
200 totic &° eynﬁzoapojprt’o?'ilggr %ac alsoeng',%‘slflleu?rg@eglerﬁg%%?f\{gg glggeéisléémbﬁngl SO
for treating imhkEcinenszilhgeatescompdmens, Aaaddorwidinidoessantkagildal lead

di sorders. Wt%regard to.infecti ois di seases th(gf use of bi {nrgr,s and

ol i gomers Wi hERAcPEmSEA7aN %O hr BE-0IBBPEYFLERF & seti’seesfeﬁﬁ Ry tFRTl ar
with xral didegdansind s tRibesieharisd 19, rvhgagbyoantidhegiies ofr seggents
of antibodies carrying paratopes are particularly preferred here as
conponent A9HPaElY eRonBitnatR23tisPeR FrGt el ¥H2BE nBF s Sor SPTFYBReCF oferhei r

hi gher order; : S speci.al i e th i3 kes
froatment b Rb ol aor ol Ty anet Ve e ok nab: haakosaPy oy Sxar ot =08

‘i ncl udi ng fior gdlerttiaat nent tandéoplibemprodedt asncompeanegntd shorof e fu-
‘treat nent of, tum)urﬁs.i n Ia_?rti cul ar ,of tunours of t.he |
80

hatic system 15

I n additi ot YhePbP BT Eoher 1 n-22 c 67 8RNce IRt h%t Prentr 2s

i nvends on Wydh ali$0sdButs6 Aasewac@teshdl oy dhkepiLdHgt ben nail BiNasci ne
for active or passive inmmunization against infectious diseases. In the case
of active iimAgd Zaedbatad o igenfacet Apterpetioieciiint RE6RORARROSe Wkl as

20 componenf, A h‘%ﬁ%s@%&[ egﬁ??h@%% fHéﬁxﬁS‘n@ Pt & Ny bR PARL], el aﬁotsu&fxggga

antigens or seg ace antrgens of bacteria, viruses or prot
e.g. of pl asinmehtiaziaig toy pRLLSARES L zdag RE uSethorenta Nobuexhdust ibfneétst, a
vacci ne which contains, binmers or oligoners or aggregates of these,
izing or oligomerizing of the dimerizéd 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-



25 whereby the reconbi nant fusion proteins nust have at | east one conponent
A, in other words one or nore identical &8 different antigens of t@E& JUN 2004
pat hogen, can be used to vacci nate agai nst German neasl es, neasl es,

pol i onyeliti tabies,. tetanu i bhtheria, .B t uber cul,osi,s, nmalaria, yel
30 | ow feve(r:,Smlb-if‘f‘llgla(rE 'fr'ilfsﬁt?gln arc\’/??gg%s?r?oplg%ﬁé AR A8V FhisERTPPREN ¢
combi nat i onaofi sdigfidfesffearib lant Ageasitiged Wie! HEgMéhPOBEr a@F sntighe! arder
aggregate fornmed frombiners or oligoners is also possible in accordance
with the pré8eAeSireldei HErawnk? eBjedpprtépens aremgdisalomadieesint pat ho
21 3 0 JUN 2 e | i | R, I nti.gens
rom two orShare perRdsiad” St TRd e, ikl MY He QAN o2l BRGH9RE,

hi gher Sor deofaggregehegedy pifat | gxatpbepr prate igonpefeshss Ahnd)ibt 0spX-can
be contained in a fusion 5 protein, which is then a conponent of a biner or
ol i gomer orCbfis RRFRENYSFe a}pFeghrEcsn AekokBakcarm thyrirabtesehr-

| nvention, eRcEWAY;JIE LSl PLALBLAE: LRAL AR CopNs MtdL {£981d 1O
at | east one conponert A can, be conbinéd ih a binmer or oli gomer or a
hi gher ordesuafgcegatretdinshrafighaahobeast whhehcatgonehitsfayPr &het gbhy cat

| east two differepnt bimer or oligomer types ( in accordance wth the
present i anﬁf’PSﬁtt‘:ﬁﬁ'gEQS ﬁé‘aé’l’i’%et'anglf'yifrf’ld-%?ﬁ)s’}c{‘}‘cﬁf‘}?%‘ﬂsﬁﬁiéea§xémd‘rug

or as1g vacgiBg, m@ghkOledied { v PPUBEI QRedlS nhBmd Jfguritiel s £ Mod) PERL Hi 0
accordance with thé present invention conmponent A7'n a fusion protein in
accordance dpsh,t RoeflesdineIdweiBsoantigan, i gplAdpodplddt @, dwoenekgpple an
i nterleukin %#L% iLn partci.cul ar IL-2. In-addition, in the framework of the
pr esent i nvERti SAVPRE 208dSETST biners or ol | gonmers in accordance with the
'‘present invention as inmmunization and/or vaccination adjuvans is disclosed.

It is knownIhhat pEafeantdganddtbietedor coRpURtzat RONoE I ith@er r &abybanant
unsat i sfactgr%,i mrune reaction in the test person. The task of adjuvans is
to i ncreasePREOBSPERNEAFyEIE 2FFecPe ARj aPARS BFidhise e mhbehudéd as

conponent Asiiitapidsicer RGP 49 gceardancesow bh Lhe args oﬁfé’fnﬁiron
and therefore as a conponent of a binmer or oligoner in accordahce wth the
present i nvEREEBROTFantagarplst . t Ferconpopéat A smaldommzganior-ahembcadi d

sequence 30 e D.! i.gand ar .t se ce or,_seguence
section of %%i?%%gl 3%%%? fa%r rgle ahrrpi e (?nleogolfcr‘;teiheaq%lrh er TR hsTAPE513Y The
physi ol ogi cabupas# obvE&DEAL liys tico thoird riipet o taidnsd aaiad | oqeénas, | fagti ve
B cell into the cell 22.3 0 I nterleukins, for, exanple

(J;érl}ll 2004 c che.
| L- 4, |L;5,e1‘i@%f%n&Ffo‘r°L’éﬁoE? & %Ee%%’h%i 8d HYF S Hitfer PLedrine, an
ol i goper i zesneAADLRY bdnaC coF daneBuwh! ant hasuresedhdi nrarblugn (Hid f grent
reconbi nant fusign proteins_in a binmer or oligoner), or
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 Clg proteins
or the collectins. Particularly preferred are the proteins

of the Clg proteins or the collectin family as a component



5 they can occur as conponents of a co gsiti on (at least two different
types of biner or oligoner, which can eaCch be devel oped fromi dent)i & dUN &0
different fusion proteins) which typically contains at |east one,
preferably Qr S e .y pe - i er i,0 ed cQrdapce
with the 1‘6%\3?85“%1{% nverfﬁrgt%, Eﬁlg?j)ét ggﬁe?hnrgsheﬁ%%%o%gﬁ(%%@%éﬁgi raré]ers
of oligoneis, ontyhthhér dideriazdgpgatlesimes iwEilg sfqueroaposi bimerdfz-t his
type can be c psed of fusion proteins ch are | enti%al or, different

W th regarﬂngggfﬁgoeﬁﬁbéh@ﬂt PR CREF B, hEPHYEPHPBGEc U S le RES 15
W th co- Stté'yhaib”?rs ALRehHed i GS-ANY M Lhanactieli sl § cg18bh thragidacat e
the i nmune system (cellular or hunoral 1 mune response)” can be consi dered
as copponeddbmAinFhdFe gnayl e, phkschl egiecatomorpremdinotheymdmpe¢nce of
compounds.. In this way, conposjtions are disclosed which contain one or
nore 20 bi RRF1BF B‘PPSB‘ﬁﬁrs'tWJ‘g:]) %Heﬁﬁg‘BFﬁanéﬁ i tetr‘F%r?%fEb?]e%rénPrP 4 on
together wyth aagearr O & HdMUBe8RREShn t WFREEBY A8 Ofn Ohkgswelaria@e in
accordance wth the present invention can preferably be arranged so that
nore than wiehi rmmed st | invdnkdoor aad] lezhstherednrg mat ia comPaype
25 of binerized or oligoneriz compl.ex, in other rds_there is.a
het er obi nePeBF & e?‘é?“g%’l‘?ﬁgnaj.li‘%esgﬁ?g?l%’h &t oD Cﬁg?-%Fﬁgloned
het eggol i geBRpohBnaCEOr dange peddmy e ese8ioh Nyeblieam Ca bebbgdeget her
not only one or mare fusion proteins with an i nmunogen as conponent A, but
al so at 30wlishstheneregsnsn igyvsmndiipmi it larshal W aseTednpenshi Cis tédhponent
A, for exa Cch4 T . i r I [,N e it

di fferent ggjllt?ﬁaﬁlgggrlyi %%ﬁ%ﬁ%ﬁdoéi%oﬁp%nge‘}n{fésef%r?éeﬂéﬁgo%gngg?\?\a%b% in a
hét er ool | gaAYmun taceetdanee o tHindwei piestoltidowent tong Fhspentdve tthat

t he 23 3.0 JUN 200G i nveption al so discloses the use as a drug Qr as a
vacci ne i nbﬁGﬁHﬁeortq\Fet%?]rﬂ%g?nﬁga &i rf‘@gi’ﬁe“ttﬁes‘épt §§§s Pd-’fo‘:r?o”}ﬁ)ongitﬁb‘? or
het en@ol i gaEBkeChel i6RBROURSS: WMIb6h €441 abR atohgasénenes t pRetakipate
het erool i gomer or honool oginmer in ac s cordance wth the present invention.
In the fratemicrldy ke theedarmatiemiobn oo PrampLe or tELPgemBed iges used
preferably for,t r td r . t t f ot

above- nent iw(;)‘rllg i seglgé%ceig}\éoér q’galnss%](;)r Ielrgsglgﬁgéﬁggq:x vt%/g)y e{rﬁ%f‘?ﬁ%’gﬂaﬁe'@.ﬁ?%bl e
for par 10oentdriagjonsd st steatiren, (fiar. exdmplexaapletsuonut anebgssame
intramuscul ar aor intravenous adm nistration, or even for _oral or .i.ntranasal
admi ni st rafi on.fofhgxéﬂﬁ‘ir?i'sttrréﬁrﬁloei’] l'befijo‘??ﬁe)r b o?%%ﬁegglgieagl&}elé:a?se's of
these as a vaccine or the basis for the production of a vaccine, will also
pref 205 er ahpy chake pihace fidrea ties e bt bhe pf z D@l afidr ol ofoadmiiriisig afw-on,
but where necessar i,ntranﬁal as well. The biners o olrcicgﬁ?rr,ers i

accor dance Sifh RFEFESresEAt i MATR | B, SRREPSGF™h thﬁe s aagr it es,
can be use¢ @l-anesasFRoHEdHKAMERiAN RANoke dHEl bded bRotBenBr ogdHctdom- 20
of a medi canent. However, they can al so be used in conbination with other

active agedecsdmsordniah aara mefnamile Ther biher sligient zipmensd mul-

‘accordance , W th.th r i nt,i r e 'gpgﬁ ag es,
can al so bé-'lf:n({)a lizrlfg1 wrfcﬁp%)ﬁa?\fn%ce% |%5??€A§cca:é%t a{)hl[l ca?glig$é?'a8{<}ﬁg%5

i ary sagent $hevi radeh dperasivédpheapr iddnea iodacé | eeppacksl axe dospbosed iX
Rem ngton' s Pharmaceuti cal Sciences (Nack. Pub. Co.,, Eastgn, PA, 1980),
which is p&aM BHhehePREHRRIUPE BFOtRd NpregBrt vt Fon2 L ERa ey Jut

carrier materpabsoyhiel GRMAS HPNSTHR &b HOT «paEBRbEhAh tadF 8L shr glign 30
are sterile water, sterile NaCl sol utions, polyal kyl ene glycols,

hydr ogenat et iméfphitshaihemes carel o parundetatodd otonphei Biremexowkd Q! tirer s,
acti di ol yeoll d qoppl yIter s o ol YOXY S MLENe/ ol YOXYBLARKLSTE SRR°IHIET S

30 minimum one component B in the recombinant fusion protein

being artificially fused, 1i.e., that a fusion protein
within the meaning of the present invention does not corre-

spond to a naturally occurring protein.



24 3 0 JUN 1U0+ The binmers or oligomers in accordance with the present
i nvention, or corresponding hi gher ordeftZaggregates, are also used  JUN 2004
preferably in the field of in-vitro diagnosis or, for exanple, for

bi ochem cal_ puri.fyi ng nethods, The i ., olyl I / of
hi gher or ngP’g&ﬁr ﬁgt’esl 'of t lenéeer%)%\ﬂgﬁrClg{:ylg%bé%rg%%%ﬁgﬁgmg%%%q%gﬁ‘ﬁ%gpgéked
wi th thesepkypesne £eoswl exesClic fambby consictier eiamilly sofieand Uehating, t he

framewor k of the present invention the use of these t%r?es of cor;_pl exes is

di scl osed P&r devd Filrbtaesobf sgameats QlorFhis aRITS T GHaRefo R 1R
framework of th r L jventi ~ c | RNk ce
speci fi cal Icfnasa?‘o% a %gﬁspér!%t g?ng%&}%oﬁnf&nﬁfigoa ﬁ{)rge g&}]aﬁééggld%gi r?q;&? ace
because of do@iiman efasiban patedhsa t@shinens eofowld glimers zednortHbs

mul i merized in solution. In particular with TNF cytokines, .or preferably -
sol ubl e se@@Sftrs BPTt PMRARy of Nyt SHIRRRHthi Bh WilineFPRER sbPGtidRT it

i s desi rablqﬁ.xettrﬁ:en%? EIQ%"g?BﬂE&ﬂglCﬁ | nvpplefdped {SILg-;ﬁdfhéQFEBEXainrt & pYyLe

fraction. | e case 0 sinp co€xpredsion of . ferent proteins 20
whi ch . ar e tedpald)e dP-assoriayi sgrikthanbepaabeher D) § oBCeXaoplimenfsetmme

different TNF cytokines or_different se nt s ,of ch T cy i , all
stati sti cal9PPEsHHIR o g{‘??bdgoaﬂé‘eof‘%tﬁee%k'p gssae"bcli\l/g?ﬁt é‘lgg{g}'zf’e ?Hund
int tri j agtret, [ N r I KS, skefett s of
exanpl e, t@%e& ed ?%?%%ryff F&?ﬁ%l?ﬁgg{beﬁ nc';s]l% Pré anrgéPg,@Ebnut aSI sc())

trimers frarh theaptotgiensofl tied abprotment ekt proteigenes Pl atewsdance
with the present, i nventi on can rélow be used .in accordance wth the L 0gess

t
‘in order td”cﬂﬁ%]iln BBLERFF R AEsiVET hE ST iHerdE FoF XISy S

het er ot ri mars of Vi 64 Dkilaesvat i segepifmeel bhi 61iypReet T mydaithnes.
For this~purpose different fusion proteins are_constructed and preferably

expressed inRRE HBs1ieR| PLOYRENEUIFENPAFSLENAI bXpPESSEYTREr & NRAY PO~
compongnt MARAIUSNGE RRE! QN%mp imurit, AT AN 04 ChNS Wi 1oL

honool 0gi mer rom heteronultiners, for exanple, forma triner out of "three
di fferent ctmimnsof whbeebyoitedmt iHlat ar i ke spbdpekn SRCRP308) i don®aysecu-
Preferably,. these copponents B.in the fusion, protei or 0 _
sequence setty O?Ig Bf Sf‘eivnaerTarnoncm The"Tonp le#)rrllen‘{g(:)?g%%f I %%?fgn%daa%#gu f or
exanpl e C quaytTf &or ohe haarhasamrars ahtomihekebet bi rEspedtive friséoain
protein therefore, a sequence section, which the nati v%grr otein des

pr ovi
for multi me¥$FRIRE aOhaftt$ n BRE hEYBLGALLY| MRS i RPLofBi e ag liRPular

compopgnt B & @& PHPORERheAnat 9k et p2BRLEnacTHFoey bokiLBEn Weg{EeRs. ot her
fusion proterns (which are to occur in the heterotriner) each have

conbi nati ons of another conponent A, for exanple a different TNF cytokine
or a segnemn ofxtReBely; PHefifdtfst evptiants«t i bhci REEAEMTatiVES DY HPBI n,

15 for exanple g,Chdcptabeidy, bohebst @O0MBlilddMRIHsZi - 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.



The different fusion proteins which can_formthe heteromultimer are
expressed, preferably in a host cell. Th8 heteronultimers conbine i atflolUN 2004
honool i goners, because conponent B can only oligonerize identical

heteromul tjnmers. ln_accor 20 dance with the p ent _ | tipn,.far.. e | e,
three di ffée?‘ém‘c‘f‘%%i:gﬁ Bfgt%&rﬁs?qccaanl%eblérieprre"eso;fg},ﬂegadc J;\?vlsptJﬁ?adgjlr“%fréq’r en
conponent A1t m&tEebrWehdsepriefairablpralid frey enta tTNfawy t okdmerse swiiinm each
conmbine either with the nultinegrizi ngAand ol i goneri zi ncgré(i éS or, X chai n of
dq. Only @bfEeppnt 2BoftnOrgaRitnsy [AIHE BNF Yt HGNELIRGR HREH % ound
in the assgci atipg:allgerners. }g@{jg , | 4 4 i

di fferent §§%lg%h?o%r§l¥!reggér%§ %(g:tej Paoun .ﬁ% sp%eaﬁtaeﬁ%%alff inﬁﬁéa%\(,:\%?:%gﬂferovfnﬂt h
the psesenthimxept ifesiSnmppyotsinsgh wheeresl exinpmnait t Ae stuesionfppot ed ns a
praduct can 30 be obtained which is specific in its stoichionmetry and not
subj ect todaffesenst tore @fs@nimal o FIRRRRERS dh ]tsthecﬁgeb?saﬁ%'@fr&rar'ed of

such fusion_pr.qtei:n sge ctiyng N Ul £ Jek | he
gi ven st oi 8ﬁ|83rgre 'rfy%\ﬁ%{pccﬁ{%geﬁaéP%%Egﬁéhgtgmggnggo%ﬁnent %i%g%dﬁ%d’%éo
JUN Z00 comperent mpudde khnkernsicqrerspeheal erpebiratesd ivhepatdttdycwclont ai n
at | east one proteolytic cleavage site which perm,ts the compopents A from
t he homool £E§8ReR GHBMEX: (B8F K& &t oftiNEFHRRRY garbgagpgg\,&gﬁ;gﬁ] tHEE -
conpgRent s 5By lé%mpc%’xér{'ﬂ: S pWays aoff aghhon biigkhai ngd whkeh woRshst£.g.
excl usively of the desired heteromultiner, for exanple, a heterotriner from
the differ entnpIkEesy tiokiames rderecerol el yaé¢ crrd¢zenaginsentipp Ofe thowker is
preferably a thronbin consensus se_qguence. urt ject- 0of the
~present i nPEREFIRSF HEOSE SrotRI e ar %%Eﬁ?lgoe@?%;éé %\hlggﬁuggjé:%suﬁ]{ga%lg f or
tbimeri zi ngvekuel, i G d Ziwg 6k MBS tekobtl, t ictrbl neidn v ai asmploment B
reconbi nant fusion protein contains_at |east one congoneni A and at | east
one conpon@ft Bimamerca@ilhe A5RPORLFHP RICHEIIS%-ai VREULALoYei ntBE &5~
protei.n se t Wit j icah f i N epal ti a i i
Flnction’  SREAEEIDa G FIAETh Pl cclboneR Doy 1, chutaEh hediard
anti body, dndacoopcizente Bricont thaspaedener inventbennoani ﬁgﬁpzisﬁgman@rom
b.inerizi ng_Por ol i gg:lmeri zieJ?g%se nt or a functional deriva 20 tive of such
a segment 1% SAFSt SYF°S SEt ett e from the group consisting of the fam |y of
Clg proteins or the collectins. Extrene preference is given to these types
of proteingn fa therttoapopeateBref! tdwbaddremis mehtthaispoaspndt dinvagnianns a

mul timerizing and/ oy an,oligonerjzing segnent.of 25 th roteins C g, SP-A
SP-D, BC, &% T FRRFROINA PORAor el AR T LA VE 8F Sl GogagherhiaT ¢ he
aboveygrent iceied PERESI RSl 4@ 2hgould Usedhbrtt henfnanawauk ©&qhibacer esent
invention. In this case, together with conponent A havi ng bi ol ogi cal ,

0

activity, &omsesitmprotePingi PG RAAAPIH BETH TP Cofifonelt B WRPch
the agar eadtior B oy o s BTy ot T he e CBu T A
-sequence cas acomponéme Bni rtheachimeedaénge oot aldgamanjorierd ziodg £esiagen
donain of tpr}:%tleii%aén,d El?ﬁf:hi g earaHJ%Jéc%F 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 protej.n. 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)



27 30 .J UIl~ 700 Ga mmualian variant, nore particularly the human
variant, or an oligomerizing fragment oft’functional derivate of sucth JaN 2004
dormain is al so considered as conmponent B of a fusion protein according to

Seanont - conPHENPAG ERPRBCTA S “EBE o3 HREP R EDRSpr BERE R

functional cdeei ¢aa® doporRehtagMiyntdis he ssedt Biekeriating idrmey ir-ef er
to a hexamer. A further object of the present invention are DNA sequences

10 whi ch epooesifdngf wmioro pReidi ediendr efpbetoreny & 2pdard e AT
type of DNA seque i S S i SSi % or.s, y -
correspondlaﬁbggkp?‘glg%i gﬁﬁ%é(g%ssgv%?cﬁégégt glcgﬁg p sanc ncéef orrte'%ﬁ'e
-fusi om prodgenat paEscwisiange whilktH heapr £semt ai aenlliptvidearter adige dlgj-ect s
of 15 the present invention. In addjtion, host cells which are transfected
with DNA s&ygencEbenRilBR o ML % Hee ¥ si on proteins in accordance with
the present invention also belong to the present invention. Extrene

bref er ence sAckiohad o vd o5 iy egy ! geéﬁehey ofClth®sehiGh Ahenbr aRslaCt ed
with expression vecfors, Wher e y the expression vectors agalin contain DNA
sequences whnthiodte fsrqidwecésscan freotiesars as aomprdente Bu tHethe fhresent
invention. A further_object of the present jnvention are receptors, in 25
particul ar SPEYEPESY é’quﬁqﬁp%@%ﬁ% ‘éjc |Re IT%%WQ%H??OWt RETFNYEV
cytokige fagidy whieh ane Hoaund &kéree*g@gmrré@&&west 28851 EQbneNaM A a
receptor of this kind, a derivative of the sane or a segnent of a receptor
or of a debeeat isubstiitutad iyl seringeymehdushi cdn cdfpkl sesuke &imgxr -
tracel | ul ar, _r.eqgi on of, .t he recept or erepy once (Nt i nding donai ns)
id (are) préfdBr &F °lAIWE T 2Fa %n%%% it &?%?é{ahf@gllg%ﬂgkgfei n whi ch
is a conponent of a dinmer or nmultinmer. Dinerizing can be achi eved through
re 28 3 @hiUNuiGin gomditehhsoban ble segrertesl din iampmeféobedi rsmbddi -
particul ar Fc fragnents, vvherea&_l? mul timeri zi ng?rgan be achi evsd, for

exanpl e, afE&t AZcGHSitha iYGHY WFRAE t ABIESTIF ESP ORI AHIREF nBFFEFN G300 RE ns

of prf ei Ngo R HH PorRY PRECLiIALEISA ny GHENOE RAHBEH i Pl o Pr L RIS, 2T
exanpl e, are suitabl'e which generate diners or multiners through the
fornati on off Supetireevhedy fa1siger peateinsyy, Thipedighiar merdees aggre-

typi cal col -l ke trd Lce . : {:qy? cgkhagenod Hinin).
Segnent s ofgag%%peidr%% oer%p%rﬁseggégfg?nﬁﬁ?%% %Ir)@o? co feect Htlls arg al sol
typi cal |y suirteadsd,e £an dieneprroviidedr, nidt i eranpglag rdosptar saok ibeckptor
segnents. Far exanple, the extracellular .segment of a menber of the TNF
receptor famd ﬁr?r%l’e‘%’rfb% H?@ Iéég;lrbé’géﬁtsoFrﬁacgﬁeca%egg?r%%ﬁgﬁ% AE™ the
formad a pepaaedn €A8 FRisdH 6566te s (4P 66MAORMPIRA higugkcordance
reconbi nation with the correspondi ng pentaneri zj ng donmgi ns of COVRP. Here
t

there may Be&Honkle nBreserdt el bR MetQ or PREFEFBRLYt AT I #DsiSEH THR% ei ns

whi ch have & I &EERIMINIOTE A HEGEPLE! S6GPERLr FDERCcEhPBASNE" AMRId By of a
reconbi nant protein wth a 20 conponenf A containing a receptor or a

receptor sagpmETt nly thlesof belennprodcdd aam akspchaFst addibionpd se-
production of a ne

i racel | LB aEHT AT B SRt SIS Pos oIS et She | Cgamr gBEur i n
a clizgcal piftaheibbaiesi.t MY taliso €Mtext, 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



25 cern increased concentrations of nenbrane-bound signal nol ecules, for
exanpl e TNF cytoki nes, on the cells thedSel ves, or of sol uble signal JuN 2004
nol ecul es. However, the use of nultinmers of this type is in principle also
al ways desghabl i f t__t.he activation qf a signﬁh.tbansduc ei on ggai 30 whi ch
i s trigger 8820l YHE TSt eRpoAdii§ i calt y* nBrBPEAeSSURd T ecépt o> 1¥ t o
be prevent gdoeeihowered tBheudh tdecuvmgoabnexegenpos sbleubferfhiRbs WL

mul timers I1n accordance with the present invention which trap the signal

nol ecul es hadewrsi OF Gdhgioftent Indi bh pdieloR Ihi kR ebnPAERNCAEEC &GPm~ 29 3

0 JUN 2U04 tar or recep o nt nent, A.. i resent . nv ion
is explai nBSHFH%deﬁai‘ﬁ’ e?enzéaa]:?gyggg tﬁ%ﬁ?%? 0€M %g)f %ﬁ%gg Elﬁegikjfls%owi n a
si ngl &- | et YeFreedatt eremi rompenénseBHUETRe ebmpoheaemBManvhivhi afust
protein in accordance with the present invention (2) occurring in an
ol i goner ( Pastton@danisr )at nlaassr @ascLuFion PHOteidsft 3 nRéReFro® L il it her
words in the binmer of I A sequ e t . as 3 or
139 to 281)g°|m§e 5 d{érrllt iaf?a%#%gs@%%npwolnﬁt %ﬁ% s %ﬁaé&%ﬁ@s‘%@ci :‘elngzﬁﬁén%er
(bi meri zi nghiat tdtes optifere) ot blikbemseguehne VALFESISHNERQGAG &L Haipfledr s as
conponent B. Fig. 1 also contains the am no_acid sequence of the,
r econbi nanCIAESi-onf PF oA RYY, WEPEROPENE&Cc DY dSABe BF t R tIenRELE&NGF ?Fe
art y a : o, t i Z i t { ZQr not
nave Ry oo e B P o s o2 Te ST T ng T mor.
in this casdq e tadlierctitheprecenmbsnanhitegoempsneftt B2 tiwo af wsiqrence
proteins (1) .an 2 e marked,in ELg. 1 above.the seguence details wth
regard to t"') i %r gé{!e%‘??/ee*w}?mgbzﬁmﬁlﬁaﬁ'@? ‘Zhﬁﬁﬁp%f’ﬁ‘? it Igregag\%A
‘the resul t $Qf & Helpiel @6t bepligeesit (8BS BAGR ehatudton @aoteiohs id -
accordance with the present invention (2), therefore with the specific
| i nker sequededidsorpordae Bp, formed rhafingary w9 dhEfasanis olddarmews.
conditd ons _(nr.) - i cangj.t i ti [;gojer is
Ut e a5 & g CHafi EgFeHsaRE FATALLLERECE SELH LAR BRSO 1S
present i nwenitiem (¥#ikl ohepmatds nsvd 2)abléecluseexampdeoralanisew tdf tdme
pr esent invgrtion a di sul phide bridge is fornmed between the conpo 30 vents
B of two fUsit@P B oteins (2) in accordance with the present invention,
whi ch are each conponents of different trinmers. The result is that there is
an ol i gor nagn idddcestanpeefietrzridee wiEsebé ghvent itan tase aihastr tiotanet
wi th a nol ecul ar, wej gft \/\hiche%g‘f)r, corresgonds to six tines tﬁg 30 30
JUN 200b noi%sERldredhet YRESST SHEIGIRTONCHFBEER nCPBPORF e dor B8R EUWRPt he
pr esesy i”‘f@Hﬂ@%Eiél HBnoper ik Mrd fsdanaliurddigbsoade §1 8N rarg;: Pregent
(e. g. on SDS-PAGE), the fusion proteins in accordance with the present
i nvention riigratereofednt hbaiwratetbese edaiimgmadain scamBrangats . ctheed by
the formati f i i d j d rs.e L _co N
under reduclﬁn%g&gn%%tﬁi%tg% nglgéeﬁdglﬁfg%%nggo%m gggggtgﬁe%ffuselkoen c%?fo?ée%n (2)
i n accor darge vidrtettiengl esemponauést ionthegratembnnehe $DSigel .prntein
‘ol i gomer in %ccordance . s v . .

and can preferably take over a “hinge” function, i.e. rep-

25 resent an amino acid sequence with a flexible structure.

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

tions in the sense of the present invention. Methods of



10 with the present invention, here a biner of a trimer, of a fusion
protein (2) in accordance with the presédt invention, as shown in F§.JuR.200
is showmn schematically in Fig. 2B. Fig. 3 shows the results of the
cytotoxic VA ependl on.the concentrations .of Fast tripers
(triners fr%?}?n%t h{f'g%gf uagrpeon%;gl%cqft%étr?smi“ne%c r daite IWAHRINAGI M e F e
art, for elamgle ofeistompphenei m ( 1y¥hiiBhaceerdapends tHoFiagd.plodigh fdo not
have a conponent, B), or of the Fast_binmer {hexaner as biner of trimers) in

accor dance PRPER 1bh Segmepte eith itlrgirak Howr sidomariell ay LaapitgonzB in

t he presen f ) St%’a?'fee:'( ) Nt |- ant i bodi es _f.or A20
or Jurkat ggﬁgglzfﬁg 83{5“?:‘21 ensﬁ%ngta%(ﬁg&néﬁkéja h%%ué]iélggm?ﬁéung -
vi abi Isi ty cbmpbaentl Bs @hiegfeboptadrcainehessdd Virc tiieIppolisgiead hewianeRt otic

ef fect of thg added 25, substances and thus. a higher viability of the

cel I's). Th@NE48pt ofPc &RFEERSEn AR0 £BRI saVFAYLY3ACENdCaBPORREton Aurisat
cells (Fi gacBSeaadh F Omt;%; f | rer IS, 4 cgar.dance
with the p?gser?t in\?}g)nt%% ?%:bg 3 %n% % ’iélﬁﬁ égé g)égsgg f?%nillr:'l e%%é‘élg:s to
10 tines abiB@ragaidnsort bd iefdrenti nfd Fahtotghmensl tofmd tist Diig Praicei B Wi t h
out a bineri zi ng Qr oligqnerizing congponent B &state of the art, Fig. 3A
and 3C, in98RER1AZ8 &P %Vw‘ RHEZdAF t POREPMGRS| OF| S4ManS mRd a8yl ihmelrsar e
di reqioed agRknSetif | 2013684518 Ot h0s T URLAD 415 (&) sand, (Z)Shown
in Fig. 1 31 3e 0 JUN 2. Oo?ﬂlaﬁfgc%} i%%?%%s?ﬁ%? fo(%:ngeoglarrp e% tl%e %eé%qe}i of
ol i goneri z&yitokior,t ke Jamiemt ppdt @ MNF ncyowioiance i tfurtdiei et edis -

i nvention sti further _through cross-I|inking, t.he apoptotic effect is

i ncr eased fscéilvékﬂfv%r egg;%r% c|:i:6nsa (BT QES18A%F0 At} 8891%‘3“?%5@90?}‘5&?‘?)‘ .

'Fig. 4 shopsefberad metacidd iseqtienceeobmpihalcion BEORR Nd=Ht i shacegpdance
with the present invention taking into account the (C~S) substitution in
the speci f PERPRRKEY "Bt i dh ACEFPodIR TPRRonaRt 0B pRéLeid ¥SFPpbingat

rast 15 Seud@ohn®:8a0k Pldiddeldy Eh01chsRl RN Shnpdhlll 08! 41d 14T gLLON
experinments it waS shown that "super Fast”™ in solution s found in a

bi neri zed feptricnoceorstamsmntWaeh aheepepsen; preéertrabl yasof hHerdRere-Under
denat uri ng i.tigns,on SDSP , fusion otein 3)_in accordance wi th

t he presenfgggg%ﬁvggtﬁpoﬁe%aéﬁgt S, périfeér?ﬁrﬁpC{ ﬁﬁé’ﬁ@é‘%ﬁg%fofeﬂﬁ? odgert s,
as nonomer shibedaitse andisctphiaRcdr ivigh CEREOh e d Nedvientlibs | i pkar
section because of the am.no acid substitution G~S . Analogue to Fig. 3,
Fig. 5 shoRESEtRETGHaBPPPEYMERtA G MFitye 2oTsES GF Akigamess | desFribedD)
aftepot he agdvki appef, aggneqeakes.in accordance Wth the present invention
of the fusion protein (3) in accordance with the present invention as shown
in Fig. 4 (r"su er Fast") in the presence () or absence (o) of anti-flag M
ant i bodi esTRFh@EEDOpr RlSigRIeEs (9F itheaceBraaRte Mptenthen pmesenbe

i nvention PELAY raROWH AN ANPPLO] & fec i oughl 00
times greater than the g‘fect t8#”!9%?% t%r itdrrﬂggscd(}usgo fgggcéﬁrﬁa%aoqf%ﬁé péges)

in accor dahtdnessast g dispedsirst hien anediddhowse pi ireei. zifiog ot | Yamani zi ng
conponent s (El ar%gzo Q cell sf)I an?lIiF' . 3C (Jurkat cells)) _which were
used for c%ﬁ%a%g%ﬁié LFHELER - of Bn '9%‘359019@ InBBTFELERS Fer@sre to
i ncrease the. apephetbarackitht yt ot brereAZ0 aiek@pidar ktorteblisiedld 9B v,
approx. tw ce as nuch, preferably at
. 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-



32 3 0 ~uN 2004 least 1.5 tinmes, as against the preparation w thout
antiflag antibodies, by further oligonerdi&ation of "super Fast" togBtpiJquU()A
order aggregates in accordance with the present invention (Figs. 5B and

5D). Th It of this is that the . 5 f ol i saf i
o bi mer of DHier 8F 1oTPoRR RERE e SoReF Tanat | A AT L NS b &y ThF Sugh
ol i gomeri salds¥s ,0bdtheatebl £aur fratet Wy cinfscbiOughtiabade st hraumu t §e

specific linker of a fusion protein (3) in accordance with the present

i nventi on wellogs esdperénplBgiicalal déaaydegspr Atk allegagt | tomianfiecan be
i ncreased sl.ightly. by neans, of high order aggregates in_accqrdance with
the presentiTVert 1 E1R S gLPRAUSROE (TdSh e e i SeReRcd 1af STt on

proteifn (4)pidlasér AL zdd GeLed Janasustds,t hsupr asenpatoyvenlaen,wien
whek.eby the fusion protein (4) (in the sequence fromthe Nto the C :
term nus) Hasad fll@ge%'éq@@ﬁce}sa ta Meerrekeirstetas ¥BREERINERME1RRLaG no

ami no aci g gt PieBES' B ISl e dr sBNa IR SR o Lt R ey

fusi on protieirdly |gr&psprédeRethe agoldaghamal nief thbe redaam IAGRR30 hi-gand
(hACRP30, with am no acids 18 to 111?L,whereby the N-termnus thereof is i
fused to a FiUy REQYBYKDIDERS BRdOFheligereRsnas thed&ohighamherder ag-

extr |1 ul i n h : ( AA o] 5 h

C—te?%?nus %e%%%%%sggnd%aégﬁgg V\ﬁtﬁ' t:'La’kag‘tgl%e w1:.%\%jer')ee‘n IE ﬁé F*%\%g%g% g%adk?ﬁe
N-t er m nus tfedtACRRIO{tIPGML QY iaallpkactiegqueptekid¥Dnesdsmsarg edfoAll
above- nenti oned data rfl te to. the one-letter-code C?} am po acids. Fjg. 6C
shgvvs cur veFFWIR t 1Rg ngﬁgt HE4 i PRat tERasMeRtr IaR Ttgél IPRAYYEERSR on
th

one hangk agddwiilgh #dve £H8I Ak tndrfl No PACBRBWsasLi 9nphhe sethen hagd,
under addition of anti--Flag antibody M2 (L) and wi thout addition of
anti-Fl ag dmnasdy M the  1Gupbahicafyste®TI MEM) of 293-cells, being 33
3 0 JUN 200 transiently transfected with Fast or h.~CRP30/FasL and

eXpr egsi NG LNEsey A OLLI NSpe VE] e LRELET B'EL?E?QQQ.‘EQ 59 %‘é@é@daﬁ%@ Wi el Nen

successi ve experiments decreasl ng concentrations shown on the x-axis o
Fi g. 6C werpreswgritoyknivemdiohewidl5 adpectharensedibasi vgccahesobrt Mo utkat
T-cell s was_ determ ned by_the st.andard cyt ot oxi citg test described ..

el sewhere. FIBMTHEYrAph3i VA% a1 M S E53 t OF sPPRSEH R WY HeogR E1on
crossl i nki ngydith st i boelyt { ok s add sealse st.herrcrigss | ¢ aké ng febkeghr«ofi roen M2
anti body causes cytotoxi¢ ef 10 fects. In contrast thereto, the

cor r espondiFRF T R BRCEIPHsSHH tRRd i TP CRRRHAIRL LN t Helpr BSettsed as

i nvenjg on, daiRinedt MMCRR3@hEasle cotlipibardtl r £2omM Hhoutiaddirty gih of § MR-
antibody (L). The addition of M2 antibodies is hardly able to increase the
ef fect of tlarfusishapeotaditiigrRDr @ngse@netts 18fprasfiace naatigens of

bacteria, viruses or protozoa, e.g. of plasmodia or try-

( panosomes, can be used. In a non—-exhaustive list, a vaccine
which contains bimers or oligomers or aggregates of these,

25 whereby the recombinant fusion proteins must have at least
one component A, in other words one or more identical or
different antigens of the pathogen, can be used to vacci-

nate against German measles, measles, poliomyelitis, ra-

bies, tetanus, diphtheria, BCG, tuberculosis, malaria, yel-

30 low fever, HIV or influenza viruses, for example rhinovi-
‘ruses. The combination of different antigens in a bimer or
oligomer or a higher order aggregate formed from bimers or
oligomers 1is also possible in accordance with the present

invention, whereby different antigens from the same patho-



Anal ogue to Fig. 3, Fig. 7 shows the viability of BJAB cells after the
addition of Fast triners incapable of bid¥erizing or oligonerizingé()JUNQWL
r

(conpar
with Fi
i nventi
fusi on

ative experinent on the basis of fusion protein (1) in accdrdance

g. 1; Fig 20 ure . 7A).and aof oliganers in [ ce with the present
O el oSal P radibiREd By o, BT 4F BIGERARIGS Ak AR ePT
pr otfgidm (two ) ok N maaeor slatitégwhkh calie Haveshb Onednd iwid hbEing.r Gokn

t he presence (") or absence gF» of anti-flag M2 anti bodi es. Wereas the

Fast tr

i mercd iZRME QOF ake AobipRedc AR AIWAIREhe DYREEALLYnvéMa Pt do

t devel ' f t Al LI's. 42 s b .
%, o A U #1157 AR Sl ae e ot

antibodiesrﬁklch 0

ag sequenc rg.

(4)), : dodgkaam,i nwiatelor danahen t Ebeponesentbfi pvaninen Orelarpsmet

trigers) of fusion 30 protein (4) induces cell death alreadghat a

concent

raticgh of appteher 10rdgrniagaeasatsy ify/aggordarce 781th Thiss RE@~be

seen quite clariy LhLough ol edust ion A he A g90camnsThEagpopLat i c

activit

y cdan be increased’sligh t hr ough t he a on of anti

ant i bodi es di¥ feqeparathoredfard 3do3a@ JdNst0lonledebapenentn Rceardange
with the present inventiagn, consisting of Fast-ACRP30 fusion proteins in

accor dance GAEHRSME i} A& dMOSRVRRt POAIONCE. OF AoB&RBREr OFAeEc AGIRBRRACRi t h

t he

p{gsent y [Wely lr%{eg@s&% sc&nﬁgﬁgﬁ{:_cgl_l y optinmumag 5 gregation

status with regatd to t

apoptotic activity. In contrast, the further

aggregation to higher order aggregates in accordance with the present

i nventi
-ang fur
if usi on

on tRieperal byatodeesforingdafifebedtedimemamr ablégenebr itigeabout

her, signifi bi ol ogi.cal eff . .10 _Th ' ' f
or o1 ) 1Sy R B G DR SRR HAUERE LRV O 3 o CORTal ne

am no aci dst Pindd #8laotohpBAlitian Twmanentash 4 deoqbbpakson widdcihe,
ol i goneri zi ng domai n of ACPR30 (AA 18-111) as conponent B is shown in Fig.

8 (TRAI

L- ACRPFL thelk RFAAMERIMMt h the 15 present invention, therefore,

the fusion protein (5) is found in solution as an oligoner, nanely as a
tetrapgr ofrd rd nBaSenEl JemBodinwat! g VAAR HddneOf it KeheCpldeS 2t {nLhe
a

addition of TRAIL trimers (fusion protein with a flag sequence 20 at the N
term nus arkenthieomntemperents 85 ing gupformpret TRl L) REcasEandEncelht h

the state qfyd @@gén%mé&gf;gsﬁg §pani thiknBhoRLIBELE, NESY LlddeIErig ng

(conpar

ative e peri nment, and aners in accofr ice wth

t he presentintesekduloim ofIkhe fmispantpcofernIi52.in accordance 25 with the

pr esent
anti -fl

i nvention, TRAIL-ACRP30, in the presence (') or absence (D) of

Cor respond 15 TR FHAE niE EhBwt iR 21 vl cREEPRRtTRAVE R, Ea,

not degel opusn apoplinkires eff esligoméhs Jur kaicoreldrred witih ahe3brsenertof
anti bodi es which oligonerjze through binding to the flag¥$equence (Fig. 9A

(4)), t

he CREREMRT | ASactBPARhEREWPEN MY HF e¥BREIPATEAD oALORVRESI ohS

protein (5)qifducasscett dgaiown tHat axiey | A g&@8s Wekkdalrcd GiongeRiLa

25

30

zation trigger only an unsatisfdctory immune reaction in
the test person. The task of adjuvans is to increase the
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
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



‘or' absence Walofohnm i SPPRESHELIZAt oS 1T T P7i ABFPEP

35 3 0J UN 2004 tion of approx. 100 ng/m (~KSO (Fig. 9B (~) ) . BY

i ncreasing the degree of oligonerizatiod2further, the conbi ned addit iuNn0oif
TRAI L dodekaners and anti-flag antibodies can in addition form higher order
aggregates in_accordance with . 5 the present invention_ which_in thjs case
have an i ne¥6ased InfteTRaskindnt AW &POPPOS| sI-Ii'n‘HucFﬁ'QSact%Iv’iqyaP. iF 9B,
(")), from.glihgomels, iy a&&%f‘ﬁ@&e'\g) th gihe ArLsedr | SV enbhoRi zEhe cyR-no
aci d sequernce of a fusion protein % i n accor10 dance th the present

i nventi on, piaixchioatabrslanite awibh adiedspZ&sent 235 ven tikra (dif femdnte) as
conponent A in cqonbination with the oligqneri zi rll.gq domai n Cl{ rrACRPgO AA
18-111) as FEEAPEASRNTE BndL1anf IRKP tetiendd mi‘t:*? Ske? T at® IR T ef mitus,
is shewn in.Eig.~--10 -ACRP 1 ibhe (Eusihen s alved N
(6): i § fouﬁ&eiyg cé%\ tﬁ{c%@as a %%%%%?,&ﬁaﬁ%ﬁgéggﬁ ol i é]OITEI‘ (tetramer) -
of mul ti nmerd ffererer $ypesFiaf |bimdowsrt bbigomer ngshbthacasl pagholief ket i on

experinment. Here as.a valuye for the cell_proliferatio ls the
i ncor por at iV@ﬁO(B’IEda(ﬁ-ﬂQ“E hJs/#‘?rd{:ﬁc? t 8Tt & | uSoJforPn' §%0%93§$unc ]ic?)rh of
the concentakion 18f thhFBERsOfa@ Lt 08nB] OlHidEdalFAGE Ok daNCer Wiridd he

state of the art (flag and linker sequence at the N termnus wth
subsequent ddrfifecreadi dyypes tof 23Bnér oprnatigemINFAR AFERSHRNESCoHd & ent

B Was determ ned, i.n other words of, the nINFoC t] ' 11A), or of
dodekdher s BEBEHNG it %cetW?ﬂh?ﬁewﬁgsgﬁ? %ﬁ?&ghqé? "the fusion:
protein (6) in accordance with the present invention according to Fig. 6,
MTNFaACRP3GrHd | B8iméiB) . of Thel i dwink P9y atdronh@fhelrH| ot dyni digyrsglBeshoww in
counts-per-mnute (cpnm). The experinments were carried in the B esﬂeéc%h(' ")
T i ch

is famliargf5omthe. stat gnhoknt heariadias QN Yo &t EsbieRt Oliiker alddigrd 36
3 0 JUN ZOOZf'e flect on the CT6 cells after bindi ng to the TNF receptor 2
4

(TNF- R2) (Fitgp tiHe)\) compohent!(s)i Aor dismabyw otdtler ahyAa§odpgéerlc HEBIRTCHe
obseryved after, the additiop.of anpti-fl 4 bodi =) r.Qu hei

crosst 'nki"ffgtl'énﬁofﬁ ?’%‘fl%?glggoﬁ gf‘orr?ecftla%lﬁég}]éclfo%eéﬁa/%ﬁ g%%tr(raal&é,t%%lc}}'e&t ?ss in
Fig. 11B oljgisrer sctdvaceord@ncinmmnd shetpmeseril livlventdonhofotrad timaer s,
here the dodekaner of the fusion protej n!(ég% in accordanceAvvi tIJPlthe Itt\)resent
i nventi on, RHEW BEFRAVSS br RN BLatGWP S Fthi cpmponent A.. These may

be physiological compounds or synthetic compounds. In this
way, compositions are disclosed which contain one or more
20 bimer or oligomer type(s) in accordance with the present
invention together with one or more immunogen(s), whereby a

bimer or oligomer type in accordance with the present in-

"( ' vention can preferably be arranged so that more than one

immodulator/ immodulator adjuvans is contained in this type
25 of bimerized or oligomerized compléx, in other words there
is a heterobimer or a heterooligomer. If necessary, a het-
erobimer or a heterooligomer in accordance with the present
invention can bring together not only one or more fusion
proteins with an immunogen as component A, but also at
30 least one fusion protein with an adjuvans component as com-
ponent A, for example CD40L. Two or more different fusion
proteins, each with different adjuvans or immunomodulator
components, are also conceivable in a heterooligomer in ac-

cordance with the present invention. This means that the



10 can already be observed at 5 ng/m (D).

The conbi nation of cross-Iinking

anti-flag anti bodi es and dodekamers (''R23in accordance with the priesdb 2004

invention as reference can in contrast only bring about a slight

of the prol,iferat,i ngaé%fec .in . conparjison Wth the findings with the 15
de Eb

sol e addi t i*OY S8 Re

hErFLPRSac

can be seennfrgrifinbAl Sot haje B Ohd BPMRled it @6L 0bEaANERe Wbt Nt {HEs Preseto -
here in formof a dodekanmer, already has a practically optinm
prolifer at noelegiaer 20 peerpphdganed ssqwdhczoroundsisvbachr cositai¥) in

i nvention,

accor dance
to 261 of

ol i goneri Zig e iith ABRPIN-4Aéhd8ldddn@sogomponent B, '
12 {CD4A0L- ACRP30). 25 Fig. 13 shows, in exactly the sanme way as Fig. 11,

ich contains the ami no ~ acids

ol = 20D hb: '
At S e | BY R o SO Mt SFoGinAR, o A"

the findings of a cell proliferation experinent. However, in this case,

contrast tdnFghe 1framewear PBRE ( gdve pheeaenbl dawantigiivc ihes)bime Bsused.

oruti on AR grie of e pEEREebllC gk e IBELGA SR EE K, dehe

12, with suhsefpenthzequesaembhem M Zhea 0aB6le ohehED4ALdWdIWatis@s or

ol i goneri zi ng conponent B; Fi

13A), on the cell proliferation in

Pd4iice A% tth Y prEsdft 2 FFGRHIvR.

i ncrease

|t

115

is showmn in Fig.

in

g. .
conpar i son AHSOFIEKS ebP eSHEF YodSRankhat theys drguURudtedd s nfagcmakrmce

o T et St dodeantrat . cRm
i PP AIG P e i T i

pr esent

exper i nment 9 ntaramusctudtr | art hion tabsemeeu$ apdofi ndrtt et iah M oante beni eSoxshow
ngSL tri,mer hass(ﬁp{acti cally no proliferating effect, whereas in
% e‘%ﬁoﬁgﬁﬁd‘% f BFEEF Y SRR -cahh gl PRt EeRePhi th
nuch | ower EeReantyratd titford r §CPA0LggiR ghites LIB.tHdue Xa#xhSvapews et e
variable "1/dilution”, in other words, not absolute concentrations, 10

.--t--h(at 5 the
{Fig. 13B a

because a

hc SRSt P B UpR? NBERALCEWRSS @ falis Slag@inoncehl  agilse iDyef-

unknown, wag.added.. he gonbipat kgn of G985tk n%@nt{)#iagf@ Ii bodi es

and dodekaners of fusion protein

7) in“accordance wth the presen

i nventi on (@dmindstreftdrencdcanvwhEnermdéeessdny tiwtrihashdwes #B11.
concentrations) shift of a corresponding proliferation effect through the

formation hi r..order es.. Fig. shows, .a schenmatic .

repr esent aﬁ{hc?n t%?“%trﬁe cgfr%c?(géxggg%f iE)‘I iagcg:ro&j,g%nzcgd T ﬁa}f i 7T sPTRPGIFed 1A
and 14B shawnzdlenasamd/she thppeai ghee oirdeat i gy régutd e, preeirei B8" uddd
their 20 already native cg}]r(if%gmeri zed strycture (Fig, 14A. hexanmer of head

domai n tri AECRSWASCH 87

head xdonai bt 1 RIS ricdit [ AdWALRP30:héy SeLAM PESTBE NuREAdYRed JhibyiQugh
adi pocytes). In this V\B.?/\ t he head donai ns of.the native nononers at the 25
@r

C q or ACRBI@NCOfbtRx Ok

oLl gomer ! 2ighg GORRAX dS 401 g5 ELOTN! NCRR.Mblcr Gty aNe, PLRdUEHS, e

AGRP30 ol i gonerizing conplex’is a

anmer, in other

mAEEHE? | 2EEnEnFHRBYEES z86. Ahredisamenty q

eRbnPref@m B oGP dsd: 1k Ghe 12Boduatigfr of

ent! cal

‘mul ti meri zewngndngl igyoiier i tée dehgherodudes. ddereespest i van nadliyodusd 30
pol ypepti de chai ns, on whi CI'Q t he abgve- nti oned nat.ive ol igomari zin
RS 8h4ca

conpl exes &PEPFRESY Wit

formpa col lig
6 (Clg com

30

EM3°H | ACCER PEE
disclosed in Remington’s Pharmaceutical Sciences (Mack.
Pub. Co., Easton, PA, 1980), which is part of the disclo-
sure of the present inventi_on. Examples of carrier materi-
als which can be considered for parenteral administration
are sterile water, sterile NaCl solutions, polyalkylene
glycols, hydrogenated naphthalenes and in particular bio-
compatible lactid polymers, lactid/glycolid copolymers or
polyoxyethylene/polyoxypropylene copolymers.

EFon A Tan
¢ dgerlse diel ddld i 80¢e8 . SABHIRRE 190 ItFbACIbs aBa R hkIQIRS | Z€



38 3 0 JUN 2004 plex) or 4 (ACRP30 conplex) collagen triple helices into a

hel i x bundl e of 18 or 12 nononers, respextively. Fig. 14C contains 8 N0l

schematic representation of a oligonerized nultimer in accordance —\SNI W pﬂ

present invention of a 5 fusion protein in accordance with the present

i nvention (e Pimess odr pPILgrmers) as asqmmamel:ﬁgltle tRrasPrAGRPZ0)inwnhi ch

has four trJJErized JE\'F?MAEQ% ﬁgnﬁghlﬁm, 22 ékgéﬁg gﬁg)ekor asﬁ:g@i‘éé of

TNF | i gands as con’ponen i go dmer

accor dance uddd phefersisent im0 theyveitdleh dfhrioughi tihe dbhgageds| |d¢ﬁ, seéguence
sections of the ACRP30 protein as conponent, B, which is found, for_exanple,
in a fusi oSS n For a?&@?ﬂéﬂé@a\)m tprﬁlrtllfé’lﬁ‘rge%ﬁhqqﬁ/en??%nusﬁ Pt 1Bi-

descrides the£oBR! ryetioReat cafurbherod URkgNaLS SreLel nascordiog tosthe

present invention, nane Herein agen human
EDA" (ani no tamisis dxfﬁOpnmfg:Z)lgseIO\wmms cdrijphnessdn Bbé opabked aifllagtlepséope
is fused N-term nally via a linker and to which a _conpgnent A, Fast

(AA139- 281, Lypes YhLIRRIa%est utdr tRoRai RoPdlepredst T ﬂsamﬁaékﬁ'ré:rﬁa‘% heReof )

in Fig. 15Apd Sgi%@b@ﬁikq@f MRl 'é(r@ééx?tV'lﬁv%nltb.gherthérh%éé‘sb@” &EQ&%' 2

hEDA/ FasL according to the present Invention is present as a hexamer
2X3ner. The:ﬁmﬁs pe Ht epmplexasf uist kbrsalersesr fidfr tttee THErpaseby o findathedas
al so col | agen dorra (Fig. 15A above) 25 besides a transnenbrane domain
and & NFcfd%ﬁl‘ %ﬁcomprlses 391 AAinits human form Fig. 15B
illustrates studl es with the fusion protein hEDA/ FasL according to the

present i nvent aellithieh,t henprogéictiiniodheokuston [iad it tlharémtiaﬁen
~donai n of human 30 EDA (AA 160 to 242) was initially anplified b

'cor r espondiBRP IR FRF s2BA dediged omese d-Q- oplccrf@l%r%%fﬁbﬁapﬁélye@ﬁe&%lsaﬁ@dt he

hNungzng-st%(’fBﬂw%é rﬁﬁgg% \fﬁoélraéﬁi%odﬁ&g ?PgN%Ot?ﬂ[ agml‘lgébrepresen sof

curves resdﬁltd'geiromteeattioat aod eb- aurkaulﬂ’-aebl $ownth diastriored her one

hand and the f tein_h Lhe dj t f
anti -Hag A0 M nth PO ROEORadE L] BAZ o CUeF . PRA AN RGO VD,

Super nat antcsr (PEkekEM) yof s rel kegmbatBy Jff afisi entdypd raﬁsfcgeicﬂ@llmeé h
~FasL or hEDA/ FasL and expressing these proteins, were therefore added to
Jurkat T-cefhich | hringgdssi ja FiRmv sitt he desidmhly Eendeker dthems

shown on t hg X Ba¢h Be Of n Fh gde%?ﬁe%&@o?@ﬁheﬁﬁggrg{@nt er'h?%p%gd of. In

viability rate of the Jurkat T-cells was deter the standard
" cyt ot oxi ci thhe esasgesef | @edseﬂnséahecrq;exg:r@ﬁ:tdm gfapfhl-ffexgntzl aarottenats Fast

o Lnast ve Lhoute oLagabh ki IE.ANUadY [ A8 LRoLES cass oply the

cross nki n e anti bo cau oxXi C e Pects (~
ample of three dlfferent TNF cytoklnes or dlfferent seg-

ments of such TNF cytokines, all statistically possible

{ distributions of the coexpressed proteins are found in the
trimers associated after expression, in other words, for

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

etc.

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

teins expressed here have a component B sequence sections



15 Contrast thereto, the corresponding effect of a fusion protein according
to the present invention, nanely hEDA/ FasL, is already achieved wt glﬂ@ 2004
addition of M2 antibody (0). In this case, the addition of M anti bodi g 95
still able to increase the effect of the fusion protein according to the 20
present ineénPretgins Fpechr E9ERt hARRMIGLMGrs ekpdrai hederemrtelmerai | by

means of thefolloping epbodi ment sindheofol Lawig exner FPEOLAL SidyphLons
(a) to (f) 8Fe Y6 te teferred to Tor the six folow ng enbodi ment's, " 1I'h’'so
far as 25 gpprepri didemnictaborteqponsi bjmepiké i catobhgodksdsesed®toferatt .
do not appl i: (a). Vector constructions for the Fast, TtAlL, TNFa and CD40L
fusi on probédiyms I FPRERBRPCENDIHRgEREr f5d 08 Pt pLPEi O Fe FReRAdg30

Dchn AaC ATE HGEs0 S Kot "R REAEELE T HILEHES oo femn S0E 0]
the flag epiolapctGAT FEAG IAAA £orOeBafip I&N DO/ MwIEAEh GAS rEAChGAD KM me t e

i nker (GGA CCC GGA CAG GIG CAG, the restriction sites Pstl, Sall, ~Chol
and EanHl WEPE PRFRECHELREER - t H' r &stiUSEORoPER § 25 HEDAHC RS BafHl S8 a

modi fied PERLL.aV dcge*{ic(r{,nv%ltxieﬁe@hel\l\lxalﬂt@.%1 Mﬂ%ﬁfﬂ ?ﬁgéﬂ)‘*iéeisnrf’gé% CI?vﬁﬁéhe

bases 720- 769 were eted (PS 038). For the expressions vecto
trineri c Fasmetdieiayg ne ahiadsn 188 tthe28ietnd romel syerencd senconbrigefdr abuman

Fast, franed by the restriction sites Psil and EcoRl, wer lified with
PoR M ol GREBORSREE L | b PRPPREnG bt oFOT 155EBP1eNE. MAENRFT QXS ( he
encodi Ny sg@eRGs fOFnshe rdim as-88e1R3 {Qni8h draned drebebh isi degeby

EcoF, | restriction sites and in addition at the 5 end by the |inker
sequence GBETErmigimenlheedchemiwy chmbinapicndorf BWOthay tdwnpemeantl

‘untransl ated s guen G ‘ TTL G AL T 15 ATT _ATG ATT CTT
TGTI TAC Al ’CA%o %Gﬁ%é&%%%%e)ntms cl 8&5%3'&]‘50 %% c;'o[ﬁfgmr es r?gi on
site of thehiect aritlS £38thdhestgupearcerFaictidn gn 4.héushadver giedthe{3))
was generated by the introduction pof a_point nmutatjon in.tine |inker
sequarice offAThERATRIS P HBPIPTE Rar FORPSESHRALL SBCEAGHERCCTG on the 5
side of the EcoRl restriction site was replaced by CAGTCTGCAG with the help

of PCR nut atheortinetdeds: o1 o pPotBisst eiERSEahafbiR &GledhaldSrdRu281)
was cloned into the nodified PS 038 in the manner described above. 25 For
hunan TRAI [timak | a6 TRER &S KUnaArefabeblpains of heRE S@kacelhg dpet-

domains (T . 1 ck 9R-19,281, s ] achdsd et §§§ OL:
am no aci ds%%lfk%llta%aﬂ%klf vmglt%% Pgt?nr esthrczl-ﬂgoialéL sé%s’ at tﬁegg' Q:en %%%Pg
st op codon BamerSpeilaml FgoRkirizst identboali hesenenvliapleidsi.ed it moogh-PCR

30,208 °L U 4 0 VERLCT AL (LM OGEn) sobored o " 3800 (e
encodi ng f deddnx ffagidagpraneinse damkies srpuensedEGeAAIC EHANCAG &I G- CAG
were insertf%(?r:ent component A, in other words preferably different TNF
( cytokines, which each combine either with the multimerizing
and oligomerizing «, p 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

30 be obtained which is specific in its stoichiometry and not

subject to a statistical distribution.

In addition, the use 1is preferred of such fusion proteins
or processes for extracting heteromultimers with the given

stoichiometry which have a linker between component A and



41 3 0 ~uN ?ouu between the restriction sites BanH and Pstl in the vector

pQE-16 (Q agen) (PS 330). Finally, the |izgands were subcl oned as Pﬁ{ 'J’ ﬁ?ﬁdl‘
fragnents in PS 330. The expression vector for Fast-ACRP30 was co g“U ed

in5 the followi ng way. By neans of the EST cl one AA673154, the encoding
sequence f compeaeanti . athdsligkessl areofspard ahiry rerABRPBEd Whamed: gyt he
restriction sites Nas' I %ndtPsc;tnld was cli)ned b¥ PCR_net hoq:s inho bhe Pstl
restricti oS PdTbdt nd 98t SPeRbAF R Yot St FHREVAICFaET TR i KREGEn BE Ny
that 10 theiftesi ened dmgdisits r @stfi6hi @heSi hémvasisomatredconpibr Slosi de
of the encodi ng sequence) . The vectors for the expression of the fusion
prot ei ns ofhetied oTtHdy LS oy EBk feschfaeACRRI0 viie eoamcaeiys B. In

substi_tutiqn.of the correspondi ng sequence, of, .Fast _in expressi.on vector
Faot . ACRPacbis gfAY e FERREPR, &Y RRRAINES, el oo 1Ao7 BRI RS o
Pst] and Ee@Rlthd bdeExpe@stiRarand1pikiklyi F A R drgoIPi AaRk iy tAimer

proteins: Stable clones Were established in bacteria (strain M5 with 20
pl asmi d pRéppm Gikgyed} LforenheINFt ayiekiiniepRAINRe TNt a@dly EDE0Icl epage
respective cl.ones r.egul tivat yerni gh 3rCin LB broth with
op o |11 500 Ty T A ey core PSR anT oty Enre Rl EBaaoRetenoitr at e
the mai n cuiamweo (dilution 1:50, growth at 37C), which was induced for the
25 expression after one hour with 0.5 nM I PTG (Sigma) for six hours. The

bacteria were harvested by peans qof centrifugation, washed tw ¢e in PBS,
| ysatld in#she? " ﬂléﬁi’f?rpr 3eChnat (199 yREG T Was 18IFREHEY FREMPRhPTO

I nsol ubl e rtféitnsbyaf@n&éééﬁﬂﬁéhoﬂerét %li%hdacf%e%dﬁ&l@dfﬁ%o'biﬂge]r'@ﬁ{ pro
.30 teins in HEK293 cells by neans of selection in 800 ug 418 (see Toc.
cit. as weldr Scilgmneler zBtg atlimeds BxpmulMedmet898)in sol2£8r0ad Hhe 2004 The

trimeric and hexanerigc |igands and. super .Fast re purified fromthe
super nat antcé’“@flrﬁnrgfblguﬁ‘gﬂe t3reot Sgggé‘ﬂ-f‘él alt\),/\gtft S b?/n?reﬁﬁ?p(?fleé‘fuzf ithity
chr omat ogr aphy 2 Meaggabase cobpgiantSH,t Z@ydrand) .t WtedpBhtAt5@ ddn-
citrate NaCH 5 (pH - 2.5),and imedi ately neutralized with 0.2 vol une

Tri s-li—T_CI (&41958)5‘ PRt RePinad R Y E?QPBBti WEbeRceht P&Pd@lcal_
(Centri kon-R30yctAE,0N 0 Prtr i E&EE PN i tdhS a UBfandUBhQRE: 8h Fast aMdiihdrlLi ne

ACRP30 were purified in the follow ng manner. The supernatants were m xed
with SOrM E@S\Na@ B@dertans Cac 2naadtibedyHoralasomes: sef ap angipedwans

of hydrochl grjc i i t..Qr j 0

ML- agar ose a?{cgicg%%%%rﬁgﬁaégggggel Ut 6t |Z%§$B&%£?%e%%2%ea%%ffer
was repl acédreriPESig nox onkibnpdmet Dz sng THegreamt ent r at foncofiopali fdeadi va-
protejns 15 was dgt erm ned through the bicinchonin acig tE.)_nrocesg éPi erce
Chema%al OFLVEROBRT GTHER | B TRIGERSS] G DbvPRE earim SPHERTASEROBt driteur d

and the purgdouppfcdhei seimyesrWahedebailiyned NIPUHbEHPAGE and Conassi e
Bl ue Stalmfg%tins. 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



The fusion proteins of TRAIL, TNFa and CD40L with ACRP30 20 were added in
t he respective assays in the formof en27ched supernatants which werle JUN 2004
produced in the followi ng manner: 293T cells were transfected with the

respective expressions plasm ds through the cal ci um ghosphate met hod. After
the cell s haB2apBasidfc b B3P W t ROCRe B Piiat oY f bire 18 YR sVassatte

cells were e L : —ime i e ium
(Opti nen, c&(\ﬁ%g %&‘g&ﬁ#@%& errrll:Ja&t anttst S\)/eﬁ; grurnéekgg'%gﬂi (r)a%rng\-?%tv:gl{)l&etgﬁ of the
ori gi nal valdeomaihr dsghlsoncentshateoresl arsd ddmpopregse e Of a t fies peot pirw-was
checked with, Western blotting. In-the ease of TRALL--ACRP30 f0 and

TNFa- ACRP3BR 1 t P&H%’H@Qﬁ £RestnPr BESSRD el BVEBHPpEPed BER A%t PETS of
purified tgi jC ag | delfidH +{ 8SA8CEI
corj,ce?lt rat#%ﬁ?% t%??ggg%}ﬁgnt&f &s?'{)érég%rr{o(%ei ns. éﬂtﬂgc%ﬁ% %%TI 62%%\}%(%)
Checki ng thaeidsl 260! dro vidd yhofofchehchumdnt | BRA sprakedgh ogela pEunsatooa l

chr omat ograghr The size of the diftz_erent f.usi on ro%gi ns W%il detgrn‘i ned

t hrough gePeFiYREFSri & Jon SupEREBRMS00 MARL ABUT BHiar MEED- 2S5 Ret bnBid¥ant
protein wthstherpnyeppghpetandards catal ase and ova~. bunmin in the case of
the trinmeric and hexaneric ligands, and ferritin and oval bum n for the

ACRP30 fusion proteins, was |oaded onto the colum in a vol ume of 200 ul,
el uted w th PBSthersobkfjestn) fakdiec gliasstrdd Inventaen grnse oPNAOs6IRS eSS The

presepce of, the protejns.in t di fferent.fracti a [ LpLLation
t hr oggh tr'i’%ﬁ?gr c?nect%daenoif%ra(#%l\(/\iﬁ‘s %?%Tﬁléegkw%e V‘éi’ﬁgr ﬁfeﬁf%ﬁ%snlg.torhe
si ze of thgbpret eimms snasysiet eEmpned sdddeddwes hes p exb relsyrea | Db ukkp 669

-kl?a), ferritin (440 kDa), catal ase (262 kDa), al dolase (158 15 kDa), bovine

serum al buSiAPNVEEEORBa) WPGFEYURNE (RF IasDo Ryt FEREF PdYRR KSCE908ma)
and ribonugl eage Ankh3n’ KB ddhudild sedWirde Bid Yo gaté\zgsc%l Sere

hel d in DVE i ch contained 5v heat-inactivated FCS. human

T-1 ynphopl astdanze Jitidat tbel InnesBINB Bovkhtios, | agshoddsoeldks) eeks of
cul t i,yat ed 'bn RPM acconpa i.ecg1 by 10~ FCS. The human enbryonic renal cells
293 were cOl'fi PAEEE I n 4 B B ufti-material nixture F12 (1:1);

acconpani ed by 2~ FCS. All nedia contained antibiotics (penicillin and
streptomycin atiditigny hespecePbst whetl) amd neamsfiavtatd 10ity/ DNA sHye

| L-2 dependent nurine, cytoxic T-cel

| i GT6 was cultivated_in RPM,
suppl enent E4°B§*Fod" S, EORR T | Lﬁﬁﬁyﬁ\?&t"é‘, %@gﬁ/ﬁﬁﬁer%p%%ﬁ%?e 10
"M hepes agdthOereonsiésonedibbefiteon Superseleny. 30 thR) Eyéekaxi arassay:
The cytotoxic assay was carried out essentially as described previously by
Schnei der ggngppnéj_E§¢5¢me(jggﬁ§erence in this context 1is given to
20 host cells which are transfected with expression wvectors,
whereby the expression vectors again contain DNA sequences
which code for the fusion proteins in accordance with the

present invention.

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

dimer or multimer. Dimerizing can be achieved through re-



4A 3 0 JUN ?.00~ 272:18827-18833, 1997). Fifty thousand cells were

i ncubated for a period of 16 hours in 100 ~:1 medium whereby theg (rgioN 0004
cont ai ned the displayed |ligand concentrations in the presence or absence of
1 ug/m M antibody (2 p.g/m for 5 TRAIL). The viability (cell survival
rates) wereomieindbiaedwikbhsegaensisp off 1PNBPRPSOPIHERENz i ihdtaostfphate

3-[ 4, 5di zngt hyl t hi |- 2- -h:-L3-car . y n - ' oo
-[4sul f ophg?lyl%]rﬁgth%t%e sﬂaz%%‘%ﬁ%agsgﬁ'@]#ﬁ%ﬂn%gg%o?%s, %d%ggﬁ?v\ﬁc&'. ]Fﬁg
col our devekeppes} wited | peedmbdnatienr egitil etht) tomeefpypidalg ymtl- 3

hours). The absorbance was neasured at 490 nm %ﬁ B cell proliferation
assay: CDIDimesizing dempdngeref seFeteidshy FREarfdiit PAERCSSrt idgt f FEM
human. PBL L.phe d q?ygﬁ : Wig bis, 151 -beadsi + and
pur.;j,flsed, %frléégs %ﬂ%ﬁ%ga‘%?v ce)%lgg\ﬂer eB?r ?%g?lg‘t ed Wl?ﬁ 30001ra§. e01e
hundr ed t hansendgenerhteddfets pasinulrdmeelsl $hwenegh i affcadnd biod2olfour s

In 90-well plates with 100, 000 aut ol ogous CD- 19, flegat i vi i rrﬂdi ated PBL in
120 ul nedPURRERPRPREBCYFCBETURERERSri c)Iwi tFPEHeIDBOH {1 rREEHCESK ubPE

CD40L fusi P%E{:giekgﬁ.ﬁa\é"ehhl%ewéﬁ’ie I\fl?epﬂé'g)o%eﬁ,(gzgﬂwg/hdﬁrb, col-

Subsequent e cellTs“were pul se or 6 hours with [ -thymdin and the
i ncor por at lagenas leamdsuimgd wsedméntysi dfs pinottieling | Hiromotihei KG.g Wahnilegard
to the description_of the methodg used f.or .i.n25 plenenti t he enbodi nents
expl ABi ¢ 1 eFepbneBLischits G A e R cahierit A b £5% AlagEraal®
Vol . 187, No. nB1t18284 23200 ddPeang sherpubbt 62t iseamenitel.ecdrdheerans I ef
erences. 1st enbodi nent 30 A reconbi nant fusion protein (2) was expressed
whi ch had phe, afhreo extinicdabbular 28¢gnent hefhRagteqer hakatheasT®Bnp6ment A

fand at the N-term.nus ,of 1.NO ' 0 u 5 ;d N b .18 AA
(VDLEGSTSN@&QE&@ s g’-’cgﬁnrede %{\e%]r%l %?I ?\%gér ?gggpggrrpo(r?g%wazg%ncgﬁl

addi tion, pohkag Fequenedenw fdrmhefam npeatamsr PYKEDDOKe arckperds s¥@r as
sequence GPCVQLQ following this was coupl ed at the term nus of the
fusi &M pr of8PROBSPR, tBr APFANY E%ﬁﬁﬂﬂéﬂgthﬁ”(‘ﬁw@g}i) Ehe® 8 £t 8sBontliRg

pentamerizing domains of COMP. Here there may be

homodimers, heterodimers or heteromultimers of fusion pro-

teins which have a receptor or a receptor segment.

These dimers or multimers of a recombinant protein with a
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-



For conparative experinents, a fusion protein (1) was expressed which al so
had the above-nentioned flag sequence ag9the N-termnus with thessﬁggﬁzo

| i nker sequence following at the C-term nus and connected to thi tpvi‘
C-termnus the 10 am no acids 139 to 281 of hFasL. Accordingly, fusion
protein (1jodi bfems feerptosi SRIPEATteias (YMRMMNIGhAa FEieetPIERSMECANCOVer s
the specific_linker, and . an,na _acj 3:.t,0 f _BF (EL9- ... _The
vect or cong?‘m’c?’i‘oﬁsofe}félgg%ﬁgbo%npr% g?#s) F%) m;eﬁag‘??z??l?}teoogbgﬁé’?é%
accordanceryyhife§he procedure described in (a). The expression and
purification of the fusion proteins took place in accordance with the

procedure described in (b) . The purified fusion proteins (1) were
subj ect ed Fb9r educsh@we0 igr AomimttrRIIR; tehaFedendhghdabhier qgid se-

el ectrophoretjcal ly sep (ELG. « A it h s raqlﬁgk inatj on .
of "~. gt he ﬂﬁ%’é@% g)rf Ve gﬁgbgglﬁﬁgg;r eé%)selcétr# :pé&g%%\is. lﬁi na y,&i%i(gé?rﬁ%ﬂur kat
cel l's cul ttNat pddseraccondantaon t () dpcerreingnuvedaand sidymet ed FasIa
cytotoxic assay in ac 25 cordance with (e The assay was carried out

Fig. 3 ) fbexeaeR)ofnt REcOmsiands vitesha %H#ﬂ%ﬁﬂ%a’s‘?‘f@%bﬂﬁenf—ﬂaﬂt&wsf o1£
hexarey o5 CubHALORAPEALEIAL) OF G MBS & SIS (J04ShaRE WE the

hexamers) o usion protein in the presence or absence of anti-flag
M2 ant i bodheas{Si(gan,1030 Bruch3d Bw 28an| dsd)ident itfizd tde abspeobeande Ayas

determned at OD 490 nm_2nd, enbodi.nment 46 3 0 JI'J N 20 A reconbi nant
fust OR protBPRSRS) WS CHAGLELG R thaloCRErEATRE ot dd ProaPRE SaPe o
the hFasL asrgomnestiqheand aipiEEsMENEIEABRIO! appbaesacis EBmpareanuence
of 18 AA (VDLEGSTSN AG RL, so-called specific |inker) as conpo S vent B.

| h additioB, &ifl.ad sE@mencentpinst kheaamipoadicds BaDBERE afd hhie mest

sequence GPCVQLO folJl ow i s oqupl,ed.at.th ] nus t
fusion pr ofzéﬁl’(”%{‘fgr nélunsalré}g %ES%e\'(‘:\LIg‘rrp@' emh%& J(rltfl g?u_z%&g@oéwc%%gr a%}eve
experi ment gthhe fosi orher aiet n dnl)y wappest8 piesseshponéht safre avaFaad t he

lit enbodiment (Fig. 4). The vector, construction of the fusion gro eiicr}ls (3)
r

and @) tobEiPREce 1 AT JUATESWALRSt REPAGYEIFTY feTRPRRA{

enbodi Ment plneFhe8X M £S 1AMtk K4 f tRal i8] s@fi Hdnemfiusi 0 fr o €I NhitHok
pl ace~i n accordance with the procedure del5 scribed in (bé. Finally, A20
and Jurkat ceskl $heutmimared The aeceerdahantn 19Nt ePE EBADEEE dhiFion

subj ect ed ot C ay»y n C aq_.a,{gﬂe i ths(e) 1 T -
carried ou%’gﬁﬁfg.}l’%) P%({)raegizhy%!‘ ta % ?ﬁvxo ce Iy\q‘i ?é?gm%hgﬁ??%zgg?%g%e
concent r at iqgoesc20 deft airlisrewizkd regsirdn ter dtheiir (I3)spect bee pfasetdeormml -
abse:}cée of .anti-flag M2 antibodies (Sigma, Buchs, Switzerland), in that the
absorance S determned at OD 490 nm 3rd enbodi nent

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 éccordance with the present invention (fu-
sion proteins (2)), because in accordance with the present
invention a disulphide bridge is formed between the compo-
30 nents B of two fusion proteins (2) in accordance with the
present invention, which are each components of different
trimeis. 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



A reconbi nant fusion protein (4) was expressed which had 25 the am no acids
139 to 281 of the hFasL as conponent A &Aad at the N-term nus of agird;o aci d
139 of conponent A firstly the linker diner with the sequence LQ Juhh &4
still further N-termnally a sequence of 94 AA fromthe protein mACRP30 (AA
18 to 111) potkeudkirgoreidit ng fdokhe n fugdoromF@ted-veh?) B.1n nagggirdasice a
fl ag sequence, W the ! [.ds: DY | & r q GOVQLH
fol |l owi ng %‘Frf%é‘ \tl?/g’ga ggueﬁ%ergﬁgtrﬁﬁlgéﬁ\& %&%@%e@‘ﬁgi O;?p%ﬁgﬁ%?:#%_%/

(4) (Nt er ni gahky thioem cronedsed (Fegg.6bn. SDS4PABE] ,J (sh Z8Q5idhe griston
protein (1) was used for conparative experi nents. The expression and,
purificati 68186 tife ESPEA2PFBL Mifdh tHR PFragent nipvesdait hFERteheln
procedur e cribed i ) . ) |y % rgistty s |y cel,l d
Jur'..tga;g cel fégﬁ“cu f%%%%d(#n 5%%%?82%5% (% \?é?ntglr%émgggggﬁd 5szkbjstelﬁled
to a cytot @doirtiadioay ofht acddirsddmpia de thridde HDéewasnayrweasucaomeed .ouln
(Fig. 7) for each of the two cel] lines with increasi n(g concentrations of

trimers of COREIASE oMNAPEITRIGEIRG )aRE RFNHY TR ELPRS, onomers
(dodekaner s)- ug| r i 4) b hat f@g&& e, i econdi na
Fast-ACRPS?ErQéh%ﬁ&%,ﬁopn%t{de%é%sé%geq& a senc%:gen% grﬁ%?lf ag esent
anti bodi es ihSlegid ors eel et )in i tthd habs t el alfvordbigenesas idebecomxthes OD
490 mm 15 4~ _enhodi nent A reconb'gnant Lusi on pr.otei né}S was expressed

whi chbhad tHERaERf RIESIRNO51PEEBELICBr ORECHFRRIPCEN:C hF1R€Teoordnt A

and at the d\glienm prst@inanizno 851 A% RfaneamanRant thel igSdsynt ha dddker
dinmer with the sequence LQ and 20 then nore N-termnally a sequence of 94

AA fromthéipnet et SACRR3GN ARLGS tlo 1is)shewr schgowdricalyy démaifigas
;co‘rrpor nen? B. In addition, a flag sequence with the am no aci ds DYKDDDDK
and a link tB'sequence GPGQVQLH followi ng this was coupled at the N-term nus
of the fusion protein (N 25 termnally from conponent B)(Fig. B). For
conpar at i vaiexpeY isheows théusesnlfusotodi theaasyeiresisedagsay showepaend+g.

8) which is found in solution as_a.triner IL_trimer). This co rative
oxporiSment GGt G EE (FORHFR R R OBP IR, P40 ( FELESES, nf THFoERe FT30 oe
30 quence, thhad ifkeiom bRotBenseqUeNEecsFUIALA HraaH ftihikal $aBSRAIEL W& 95
to 281). In contrast to fusion protein (5) the conmponent B (mMACRP30: AA 18

to 111) andnthe ferkexaprle+ h&usd@renpEoted mr d 1h skpngccordance with
Fig. 1 which do not have a component B), or of the FasL bi-

mer (hexamer as bimer of trimers) in accordance with the
20 present invention shown schematically in Fig. 2B in the
presence (M, “) or absence (00, 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 wviability of the cells). The
apoptotic effect on A20 cells (Fig. 3A and 3B) and on Jur-
kat cells (Fig. 3C and 3D) of FaslL bimers of trimers
(hexamers) in éccordance with the present invention (Fig.
3B and 3D, in each case A) increases 3 to 10 times as
30 against the effect of FasL trimers of fusion proteins with-
out a bimerizing or oligomerizing component B (state of the
art, Fig. 3A and 3C, in each case [O). With additional
anti-flag antibodies, which are directed against the flag

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



46 5 0 JUN 200 The expression and purification of the fusion proteins took
pl ace in accordance with the procedure described in (b). Finally, 30 JuN 2004
T-1 ynphobl ast oma Jurkat .cells cultivated in accordance with (d) were
renoved and subjected to a cytotoxic 5 assay in accordance with (e). The
assay was éad kg bREreFF§nge) fAR iR kusi He cdpgEner afi edsiasimerimars of

the fusion orofeln t‘f‘ﬁéhﬂ.{%iro?xe &t eP#e%‘(g.? +a08c ﬁ?gﬂaftgl%oggrgéeﬁl the
ol i gonerized triners of e fusion protern .1 n ofher words a
dodekaner dfnvdit icoshiindnt fhOthRAl LEWERRRAD c4v35-linkihne,pr eRencapop-
absence of anti-flag M2 antibodies (Sigm,_ see above), in that the

absor bance s R EFPF hedSalnadeerPdmin AL EDERPIEHE LN edERGiSnantA f i8i on”
protein (6) maﬁgex regssed mhiﬁh hﬁd 15 the amino acids 77 to 235 of the
mINEa X m . M ne)Ohs coi Rneht VALEAd at the N-terminus of anino acid 85
firstly the linker dimer with the sequence LQ and then further Ntermnally

a sequence mifg.944 ABHiivam the PRI Nad¥WRESGuéAPe 18t & 1EdsiohNerotein
ol i goneri zi ng domai n, as conponent B. In 20 addition, a flag sequence with
the amino ac)dsibyrROPPEKIaREE avilithk ckhe epuefert GRoveatH aw| Eaking t knsowas

coupled at ' -~ e er Al f fusion.protein (N-.term.nally from
conponentl@ﬁﬁﬂ%ﬂkjﬁ§é #gﬁﬂ%gﬁ%%?%??%ggéQBe%ﬁngh?ssggF&Eg n%ﬁ4§ r nSfES
expressed A5 dmMofcshpyment Bi f EAsieh phoitsihoyBy )i(™suplei iFRYERES) @ Eekner
(TNFa trinmer). This conparative experinent protein has (fromthe N-term nus

to the& Gt ihft ndsperR@tiiony QEqlditte, 1t Ehermise .wi Whth hgededuiehersa tbamvQLH
d finally, gl 77t 5, fAlS,] 0. (6)_30_th
Somponent | BTN ARt 3 %S 110§ e ke S Th PhooEihida 'ty are

(m'ssi ng. #oidd JiUnV 22000Gnghé zerprizssn oin aadcputiahiceatwiith othehep fesean

roteins took place in accordance with the procedure described in (b)), Wth
Phe hel of TraTon, 47 P RERABR a0 Uniern deReRiadHgS CRPEI tAOFE R oRPS Gt ¢

of adding ipgeaskngieangerbfaihong0f & ThEaotHhABES Wt NE&=AGRF88ent
ol i goners (honododekaners of

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 1least 1000 times
greater than the effect of FasL trimers (used for control
purposes) in éccordance with the state of the art without
bimerizing or oligomerizing components B (Fig. 3A (A20
30 cells) and Fig. 3C (Jurkat cells)) which were used for com-
parison. The addition of anti-flag M2 antibodies (®) is
able to increase the apoptotic activity both on A20 and on

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



TNFa) in the presence or absence of anti-flag M2 anti bodies (Sigm, see
above) to CT6 cells were determ ned. For32his purpose, CT6 cells WgrgiN 2004
prepared for a period of 4 days before the proliferation experinment in the

presence of 10 reduced concentrations of EL-4 supernatants (2.5~). The

cel I's were igftitbat ed THPFEMeRf BEREBSEpItite PP HVOLQR| W thOutnved R ifor a
peri od of Lt h: Lthe {pdi CQRG | f Ras: 30, o7 o

ol i goners g@'ﬁll\%:rgtﬁéghéegbrgge!ﬁggEgrgri ﬁﬂ;ﬁ Q&%gggﬁggogf °}Nug‘°7“fﬁ%‘ asL
nonocl onal tanthbghiees orsleandaggredatabsdénc acafordantes uptthataet .pddeesel | s

were 'pul sed for an addition er,i of 6 hours . with '(Hthymdin (0 ~
ud /vvelol), INHSEA Y Fglgﬁregbcgepeggé)f fheeFraYLEnatt ﬁ%%d—ysdrﬁ“ﬂ ﬁ]ﬁﬁﬁy
har vesd ed. ' hy s dizh, ol ati fi chec of a
50 Lt oo 4 SHERST | oF UM QRS ALAORA (kA |4 Malhdle POSC S i ST RS

fusi on protHien dpdpwesiexpréggeding, cikhkad hbeeashmy &hirdsighl 6t igdhdref

the hCD4OL (h: human S conEgnent A andﬁgt Ehe N-term nus of am no acjd 95
of conpo 25-SAMKO™ 97 (SRPyCEhE FRRKEFSdi HBLCROLANBTPHER Y @Rty MREPWIRal |y

a sequence qfe 9p &4 i emMitiRg ¥ el 8 FhsEBR3G A 118 § ) 110 add¥rdanc
ol i goneri zing domain, as conponent B. In addition, a flag sequence w th the
am no aci dswilNKDDBDKpaadeat! iimken tsequerssl GRCQMGipbAeht oBi, ng.s hakraady

coupl at 30 the erm pus of the fusion protein (N-termnally from

corrpoﬁgnt é’sacit‘ﬁ%ﬁ.yﬁp Lum %Gf@vﬁﬂ)dﬂﬁ?e%ﬁ%ﬁ_%gg‘ég&ﬁéﬁ’ﬁﬁ?§ a
fusion protef highe eXRIRESClad@égSbOYNihN abicdbrdhleaMirLthi $heoYntbsant
solution as a trimer (CD4OL trinmer). This conparative experinment protein

has (from tHreRt i nus to the C-terninus) the flag se 5 quence, the
linker with the sequence GPGQVQLH and finally hCD4OL (AA 116 to 261) . In~

contrast topfqisi R BHELS rtr(e?)a:amocaem.n%@h@ CTAGRP30: #8518 Lo ddd)nand
the linker w1h the sequence LQ are m ssi ng. ﬁe expression and
purificatiofof EdslLfACRBA0pr dhehnsordekcéOwpthcehenpaeserndanoerant hohhe

procegure described in h). Finally, the.cell proliferation say .,n
accorg%nce i a[xhetpf)tﬂgs%géﬁ.lppegrg&%l aﬁ)goﬁs’? y-I5h PREUSRAS ?b'}?’%m N
trimer CDAGlo ACIP3Q aldgoimals) (hesododekaneyspuatiess, asddednikat epressace

or absence of anti-flag M2 antibodies 15 (Sigma, see above) ( Fig. 13). 7~
embodi ment 3F 1 CEHRANSTENt &+ pFBEedyFRRC TRELAS edfodFRentliefef s BEPE®BRON

proteins Whigdresia! smekife Ml theeLizkBY BHdaRk GRBRN it LRHPONEDEsA
and a rez0 1C3e£tt0c; 2a831 ngpk?gggi aBé 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)is inserted. All above-mentioned

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

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



(A) Vector constructions The fusion proteins were constructed froma

nodi fied PCR-3 Vector (fromlnvitrogen) :s an arrangenent of 3 0 JUN 2004

i nt erchangeabl e nodules in the followi ng order (5 to 3'): 25 (a)
Hindll1/Sall nodul, containing the extracellular domain of recept or with a
pr eceedi ng mi@eﬁlmnﬁéame(d nWithke Fask ofr HIWMO(Mhoaad dsxd -

211y ; h-TRAI L- - .239) no aC| 1 - 212) ~
hTRAI L R3 (arrﬁshs”éia‘g@% Egg?lgﬁa Kesso EBﬁFﬁ%"&& ((3‘21 )kab’% TH the
case of hFasR AN 18 8aicdeskivel Elpdy¥imepts 3dec§é’5's§ﬁ§4o@n%@nrtg:dﬂc§ﬂgm
24 nucl eotides of the 5'-untranslated region am no acid-1ong

| i nker (PQX?F@WQDKPEPE)‘J Vit HS a oSal FigehofC cusset mlp(lwaﬂes@mdbéha nce—

of 1 qorbr i e A K2 LA Sent o NI BOF RFhd R bf #BPC ISR TG

acids 187 -m14‘Qé|d ber et he dast Hnad £d Q?tmlt teagl r@eé‘@i‘%e&&elsél-g?’)
GenBank 12555S): COWP (am no acids 3 75, GenBank 170599S): (d)

Not | / Xbal cddtia e, FEORt dilte n@réP@on%’F nég Hlsﬁ@—rhy‘éh@ﬁg Easd. algt apxalcv:m@on
The ol i gorrerl ati.on dorral fra by th m no, aci d sequences GGCC and
ARTPGGGS at"1HERE aﬁﬁ"és ;Egpe@ﬁt&gpay Li hkérs Q_IVéfe BRaY fo¥hea1l
constructs. cﬁ&ém@f&? @ffgetce@%h'é GF«% bABiD pagg ausﬁ%%%%@rtottbﬁziq_'zef?ﬂd

CH3 domai ns, and the opcodon of were ¢
Sal T/Nbt | - chesstet £ elas c@@.m:lasnedthefete, ( Sblaneode:resmomilng( 18872cd. i ch.

Chem 272 B827: Schpeider_ et 1998) . J 187, ,1205) St abl e
HEK- 293 der‘?rL L ePFOFFARs F%T° ﬁ‘#?epé) g ) or?rc#) ?%ohﬂ?ﬁﬁﬁ%oﬁr ot’@-"l‘%bévere
est abl i shechAnRs3) AL4$0) $HoB80atebal G&i&hbﬁtt hadreibed cdessr iRad fue, 20

i ously (Schneider et. al. (1997), Ioc cit.). (B) Transient transfectlion

293T cel | s (Were Thanadditd@myofhM2cantpibpding 48 degellivverblef soe in-
(Schnei der glofle L837 of A Gt t')headguw gg%EEnP%MQf they weLe

i ncubated in serumfree 25 Cptinem ne ays uperna Ants were
concekhi r at em:wrft)lthtmmnt ained frozen until needed. The concentra tion
of Fas/ 8N-OPG and Fas/CMP fusion proteins .in concentrated Optinem nedi um

d I h d of d
res St TASAE ol UApon £ HIBTLef TRl L DG i ofePu A

cells after the addltlon of FaslL trimers incapable of bi-

merizing or oligomerizing (comparative experiment on the
basis of fusion protein (1) in accordance with Fig. 1; Fig-
20 ure 77A) 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 (Kso = 8 ng/ml) (Fig. 7B). This can be
seen quite clearly through a reduction of the OD at 490 nm.
This apoptotic activity can be increased slightly through

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



52 3 0 JUN 2004 Supernatants of stably transfacted 293-cells were | oaded on
M2- agarose (as ligand) or protein A sephdrose (Fc fusion protei njvé, vvasﬁﬁd
with PBS and eluted by 50 nMcitrate-NaOH (pFi 2,5). The eluate J JUN'200L

neutralized by Tris-HO (pH B) . 5 and the huffer was changed to PBS in
centri konS@Oé’éﬁ‘@éTﬂl?sat ofs FITUMARF R oML HBasttfh, PFERESS 1REFNPLARd TP~

fusi on protgigts Wer&r Piehishi-ad rREB ¢ fﬁ@l@oﬁh?!rétéiﬁ@ WHSacE8k-dhiice Py pASE,
supernatants of stabily transfacted 293 cells were suppl enmented by 500 nM

NaCl and 1GheMprgskerol invedtgonen i.@.om cddakagnashi th ascerceaasd with 0,5
M ZnS04 (pH,2,5), and equilibrated in PBS. The col umm washed with PBS
hha the or 8 AR GRERE otV EhCaorn ST RANGA M R 25 hRF EDYACPHIGBhI 18 was

changef to FBIAS sessrabed hetar %eg%!ﬁg-f@senear&b&%eatIBAbletWiec r ogyced
as described before 15 (Schneider et al., 1997, J. Biol. Chem 272, 18827,
and Thone etordirast,, 168%, Natther38ggrepation Bm hhighemencedear egaréeénded
in the disclqgsure of_ the subject-pptter of the present .application by
Fof er once. FACRF GBI THROARES T B 0B F e S rERBRE SL BT o P R (Y P SRR DY
purified ond¥rafiimsng 28n2S HIREEY bed frdt FhBUe TRAY LbrRnef €hBout any
concentrations were determ ned by the bicinchonic acid nmethod. The degree
of puri fi catuheassiaahi eanbybSptopAcelafffesbdmssi e- Bl ue staining. (D)
Gel perneation chromatography 25 For gel perneation chromatography, the

resp ive unt. 140 ! I i s:lo nto
a Sugfc;ér dex % %ﬁf‘l%/ égick:iolgu (Jféc:mbghgr \r@g#gﬁ gnré?%oliﬁeélg?n 188?%€08 5

m /mn, cordandd twith ytheapueisegmtt hinwdrsnidmpnoeiiath 286ntainAs adeisns | hed

bel ow, the | ndiyvidual %racti ns 30 (0,25 m(éﬂ‘were~anal ysed .in cytotoxicity
tdsts, For i 3otEPn?hdt Pon DORAHe 3| et eRfei Hhin FREDIAAFHPHAE1ED

cal i brated pd fbiiggeoﬁéﬁfﬁﬁﬁg Q6RLEhNS £t h}tbﬁgbogﬂhi 18889 )kRs d&hpbhbAt(440
kD), catal ase (262 kD), al dolase (158 kD), 53 ;~ 0 JUN ?. 00~ bovine serum

al bumin (67 KB showrkiEn Bigl bBni(ERAZL-RORP3Bhy nbir ¢esorsareel (ish kBheand

ribo | ea : KQ}E idive AThe co itive l\ SA; was
carriniegd oufp%aé}%%tlzl g‘\‘/vs. bl(o?’ \Acg?xiggtelgtflréA ;%%?segﬁ\ﬁg'rogq gg%togglv\{\}tﬁg) Eis

r ecept or / FcEdursd oin psoflaitiopD,a&s pghnbligoRBS, hAtely l&6s hautstrd@r dlfe
wells were saturated for one hour at 37C in PBS, the PBS containing 5 ~
fetal calf Serifi{as bl ocking buffer) . For the use of sCD40L the bl ocki ng
buffer was PBS, containing 1D 4~ fat free mlk and 0,05 tween 20. Conpeting

Fc or CAMP #ipi o phowei aheweriatsiarita) | yf dnssipdtyese1Ds 186 tesl dHockiag-
buffer in the presence_or ahsence of 1lug/m protein, A The_ligands were

added at a TRttt TRBALehFrRETS (AR Broffih  wibhnR LdAFESequepce
ug/ map 0, 36, "M 18 TRAHS-Mhirlud SaHE/ Hhel, £ i8 SLIUIL 550,12 UGBHT oD, RuRlhall

in blocking buffer) and were allowed to bind for a period of one hour at
37C. Bound TRAgdrdsimerecpadancei d thi ttharstiate af | Fhaganti pdhqut ~ghem

.ligga?l_ gﬁt(: ?%ﬁ%ﬂaﬁ%ﬁ%ggfublmé§u@ﬁ% &S gZQOmgffgfﬂga%%b&%ng&g gx—
S 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-



20 |1:2000 in bl ocking buffer, la0O pl, 30 mnutes, 37C) and

ophenyl enedi ani ne hydrochlorid (0,3 nmg/B5 in 50 nMcitric acid , 1D0 Jowm2004
Na2HPO4, D, OL o H202) . The absorbance was neasured at 490 nm (F)
Cytotoxicity tests 25 The cytotoxicity tests were carried out in 96-well
plates in aivel wie oppA6R. ull00s ukptmint {=Hshl (B de8Bri(ded i nBBchARSITEEs et

al. (1997), loc. cit. The chinmeric receptpors re seriglly diluted in a
medi um cont@8nith¢ LRAFRS %ye*%?rﬂﬁftz ’i:b%fhdé\fr%ﬁ%h @Tecgﬁhér&eg iftuce
more than 95§ 30 &f FeAt1 daglibxambese anadiapdtiedl apr cirgiibddies weed i a
concentration of 1 ~.g/nml. sFasL was used in the presence of 1 ug/nl M2 and
STRAIL in takeligriesenfernf l2ighay nbrNRr NgVERJIAES 310 ANFHARNGRAt i"Hiddy
used in the test series, wth sTNFa., The cell.s. X d.to;

i ncub& i on EREn@RAIRETE FRETHFES  r a¥RECTetR T %\ﬁ#ag%eebkgg?%eahsé‘?‘o a{ge)éﬁ.
PMB/ MTS-t est,tSYi 848t tenfold) apoptosis-inducing activity (Fig. 9B,
(phenaci nenet hosul fate/ 3-[ 4, 5-di net hyl t hi azol e-2-yl]-5-[3 5 -
car boxymet hoxyphemyiolr 21[i4remmd fopivenyt¢oRthiat ezt i ting prefent dineeral t)
(Pronega, Madi son, Wsconsin). The absorbance was neasured at 490 nm In
order to irfdi®¥ate the nolar concentrations of the various fusion proteins,

t he nol ecul ar wei ght was estimated as follows: [(theoretical M=+3 kDa 10
per predic %lf.f p 9l g i Bl ifgki¥h- pEatelity (£OVEn dMdr-

: 8N- OPG Qgﬁﬁg , 1?%052%8 105 f&%gﬁggpch?bgi ver. TRAI L%‘«’Z: Fc, :COWP:,

: CMP,10  SN-BR@e 86itl4Rhe8prasend3 KentimR Which Cowtaing sR¢ FBHKDA.
CD40: Fc, :COWP: 101 and 180 kDa. TRAILR2: Fc: 86kDA, TRAILR3: Fc: 127 kDA. 15
Flé,~. g- TRAI 1acid g7 Rasto  PRRg- IRNFEINEChg(RuBEring) 5 S8TR0RHEY kfa, 1M
irespecti vel o] e ha&C SWFENBRAERAPBOr €(AA
carried outgogr‘#%%%éﬁgo@r%ﬁ?ﬁg de@?gﬁy%iz?ihgdqsﬁi%? chips (from Bf Acor e
20 AB, Uppski-gl1Bwedsn)yoampcadntovd rand of f3agl Seicmentise hilpfkger et
activated by a 50 ul dose of .a 1:1 m xture_of ' .

Net hyl - N - (Ehali Net AR #Sor dfy| FERUR bddi i Mide: My I IERREFREH de. THrhen,

Si X of Uk, 90 0Rf i a BesHoRal shidiasty A 40 nM
NaHCI)S(pH : sggégm%rEﬂéeﬂlgg?gdpg\%&%@%héE?ac?is\rlrgted, surface. A 50 ~Z|
dose of 1M didmkaheni neaH@lyeast iarat eligemer effichrager) of multimers
Nhydr OxySUC{:i nj mdester. The ampount of imobilised Mantibody, which as
needed for trrrej'rﬁ?{)%gdur e, was about 4600 units. Far the analysis of
interactions of Fast-Fas:fusion 30 protein and TRAIL-TRAIL-R2: fusion
protein, a EpRslanshawsurthef fiatithisedolfi gante Masprohbieratédnorexperi-
M2-nodi fied surface. In order _tp achi eve .this

Fl ag- Fast JPeRF agfifRR 29aé bTBtRRt “6F (1 sﬁﬂ‘gcég%'}ﬁ'%:e%a% %A

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

was

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 mTNFo. 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, mTNFoa-
ACRP30 ({Fig. 11B). The incorporation of 3 ([H]-thymidin is

30 shown in counts-per-minute (cpm). The experiments were car-
ried in the presence (“) or absence (A) of anti-flag M2
antibodies. Here the trimer of mINFa which is familiar

from the state of the art has only a slight proliferating



3 0 JUN ?.00~~ led to the binding of about 100 to 150 units. Besides, these
conditions allowed a m nimal dissociatidtof the ligands fromthe NB jiN 2004
surface, as they concomttantly allowed a sufficient subsequent receptor

bi nding for the 5 analysis. The binding of the receptor:fusion protein_was
t hen anal ysédesy @maha GTf ceelbn aftpur pindang ekeptbe: TS segRERFn2at
concentrati £, 1 104, u on i4N ’ ; Lts.
The associ é??g‘n%%)\rll@?%ds gggé'n%as%éghr%gr lé‘%ggg‘?%éi %Egl%lggﬁ%gsl%gﬁdg?he 10
di ssoci at i gagtkidwmt i 681§fobea giesepdedf aftbe Shei addistidmenf tdmetsuflage
was regenerated (to a sinple M2 surface) by a 5 ul dose of SO nM

ci trate- HCantpHoRi®)s UP X otBoosgbcetheve copeatdiskipignding diterefore
regeneration . Were car.ried t wWthout a significant change in the binding
chaiact er P5HISMES D9 %t sed Me-antibody. The dissociation and

associ ation kinetics were analysed wwth the aid of the kinetic analysis
program praw deshbyashe tantth 8g) uiey Bbd Ng1libe oMadeint AB=AnB anth AdBaAB.

(H Cultivation of primary mce hepatocytes 20 Eor the cultiviation of
primary ni ¢ thepeltecpieserts7BRreRian wef e thgcriFines , aff e thieveflo-
regi on abov ilkary ve : ed, 4 i | rder,f o en
mai ntain i tcgl]{]ap“%‘&h%%att%lgyt%@%%?}gﬁ%rggﬁ%&#edf%)mﬁgkﬁﬁe&%dr]élx?ﬁ;gl I%"tr% hghlgi ver
regi on was greysfasgedinwémt 16n pl shbwl@ ndé2oy Hepeki fearhfibty ef featerwhach
renove erythrocytes, then with 12 ml of 0,5 ng/m collagenase H (from
Boehrithger denréiaiendy nbelepbserredvatad 2)9/mind(AhenThensgadiiswt i enHeges
in a Petri dish. The cells were _washed i t hen Sentri fuged, ((100xg,

d in Hepes,
30 seconds)CrefE Tiddsihdaatin B8es i%BFbﬁ?@l%ﬂ BB APILEABEFSn (T rlomt

'Pﬁar”aCia)Ad&dﬂ@ﬂnéﬁmwﬁgﬁiQH@”Efé%éH@diﬁg@Qtiﬁn asN A ferbhteb{grgnand

the medi umwere used at 37C. The sedinmented cells were resuspended in HAM
count ed, semoddamt fémlyi bhinfompedtriarslighy pirnecreeasa 0060 tiw meplif200
ul) and were al.lowed_to attach e . 0, J ing Th
experi ment ai~ m3tUr 8f€§é:r%i ally %%%%é%%h%??o%&e sgg!&%q%qg]naw'th Ene
concers r at iswle 40ddigioh, of e alubdRamr hidyaddorndancenedrtr atheonpré—

ug/m)) were added, and then the ceéls wer e J ncubated for further, 16 hours.
The Su S peiami aRTSRLIPRNOSY, 577 cBR RARR( FE9™ 2B Suashalia @R v gREeE

viability tgsty A M-8e3i€R thedpedlkent dasehthed,abere in)form of a
Activation-induced cell death Flatdish formed mcrotiter plates were coated
wi th anti huindelecoemRealreadyzdiad )a i prossically peEisymoP 3 hbfesagiony 37
C. The .pl at & €%‘t;__re washed twice in PBS and once with RPM 1640 nedi um

Jur kat cellsf( X 105 cells per m, 100 ul) were mxed with the inhibitors
and distributed over each well, then centrifuged (200xg, 3 mn) , and

i ncub2Q ed fHre aapenpodcdtd Zpdquense apL3ACLuBienvirEAtetry &)t Han 18ceelts
(at OD 490 . rpasure CJi v T :
protection ‘?“‘.@Fi) ngg glé{ cg)lr%tss eeg" asﬁ#‘g%q%%s)r?' few 1H’;lérg:tt?i -é%ggbéh%nﬁtﬁ#t%ﬁn-o

anti-CD3) ] /dditnt Ldb) to {2611 @) hCR4DAO. (bRorhymany) dasg compardnkeukodyt e

culture, splenocytes from 20 perforin-deficient, or gld Co7BL/6 mce (H 2b)
were cul turm’i#’g%%n‘éﬁérﬁg?ap d9ICTE A7 NgpAeRgdT 8F W%&I K- Aece

(H-2d) for g perdod-Ghoondayss, BebOLRMSE in @Ry Vi bl G(cmld@mpaogr.mved _
fromthe sanples by gradient centrifugation on"Ficoll-paque (from Pharnmacia
Bi ot ech). The | abel li ng was

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 hCD40OL with-
out an oligomerizing component B; Fig. 13A), on the cell

proliferation in comparison with the effect of dodekamers



25 carried out according to the nethods descri bed herein-above (Kataoka et.
al.). Briefly, target cells (A20 cells) 3wre labelled with natriumi[lbli]004
(from Dupont, Boston, MA) for a period of 1 hour, then washed three tine
with RPM 1&40. M.C cells were mxed with the target cells (104 cells per

30 wel |) inrUastepedameceroithethpl aresens theepeéseneé SHsilesemswtodiras: Fc

and Fas: 72t 4
centrifuged (206

S 10 P2 SR ot Ul 00yt N gk ven

an | Ion O

S

Super nat antsig\er 82} € CD4DL-ACRREMN 200§, masad . amhe hexpadimnantisvidart hedeof
was neasured. The specific [5z Cr] release (in ~) was determ ned by the
fol | owi ng fartmirm:th¢ capeengentAl cél satd-LlagoPanabiiboddlesasdiow nelxa rum

rel eas

FACS- | -abel

ey, CORBLCSIOMAS IhRa: PERGRIBLLY (W IO LLTRER CUY SRR oo

with 2 ug %&%g% %F%Bbuif%%r(rpegﬁonagna f;erit@iif@ﬁtﬁﬁauraf@@mgg 0

0. 02$ NaNg)

e used as negative control. Receptor:

det ect ed bycdn uglota8kl®beandeteytednwillibdynuaind e goencenteatioms wh £h

FI TC- | abel | ed a
‘out for a p"éq[?‘g(gt'of 58 nth9at qin ul®

proliferatioyastayide”

t-apti - mouse tibo 1:100). Incubations were carrjed
FHHS UFRORS (ERe CqLanis
Fol nt ke ssayofds B 66t | absoliter abneantGkdrtoss! |

from hurman peri pheral bl ood | ynphocytes (PBL) were purified by nagnetic
beadsl@nd thecawd@i nidg COIreRrkerateder SURTEHRNY (300 Sxd) 2bprlute

purified CD19+ cell e g x | 10 t ok.pgo | | d L
120 p.| of ?r%%%%ﬁ%tﬁflchﬂcoﬁ gﬂﬁé@’scgﬂgt)%%%ite%é C(&)ﬁgetﬁ?ﬁ%g%]cgéﬁlo 4
ng/m (1, &rdds~+1Mkangi hady-&laf0aptdbodipkuandr dodekameret eifh Ausion
iconcentration of 1 ug/nm and the indicated concentrations of CD40: Fc or
CD40: COVP. pietginhd/delins aererdahcevatidd fidre 7Rrasent imvestven fdrfales,

pul sed W {1, [3H_ 2. LIMILOI ne(1 POAMELLL Ton S buERand Naryest g, I
e

H . a
i ncubation ©

ym dine was chéc by liquid scintillation countrng

7.2 Resul t sceficémerdtionaspodshefit. Bfsi an pperespsnutingh Eomsliisfemdtion
extracel lul ar _domains of a 30 receptor being.,fused tq the Fc-part of 19G
(recept or: F3EeFk Rﬁﬁ%gpntgﬁefﬁmggéopnﬁﬁbﬁﬁgg§ra85ﬁ?§ PIILRGRR YR est |
58
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Fig. 14 shows a schematic representation of the structure.
of oligomerized multimers. Figﬁres 14A and 14B show schemas
of the appearance of native “bundle proteins” with their
already nativg oligomerized structure (Fig. 14A: hexamer of
head domain trimers which form the complement protein Clqg;
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
Clg or ACRP30 complex are multimerized and oligomerized.
Whereas thé Clg 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
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-

S

in

e



_b?unded t 0 3ERETEHS i
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~ U JUN 200b gation of receptor ligand interactions. In the 7th

F~mbodi ment, the size of purified Fas: F88fusion protein was exam riedl JBy 2004
excl usi on chronmat ography and it was found that a single peak was el uted
havi ng the expected retention tinme. 5 Fas:Fc containing fractions were able
to protectPkeo) ceFl § WHCHP erecBrRpesbdPdLagrat FEiPdGs 1+ SoP ubfEOFast
(sFasL) agai nst eath-al t.ho e i,on (up to 50~)
was extraggﬁﬁ‘n}ér$§J§a}%w§%mﬁgn%{}a%%é&%ﬁ%%n;eggﬁﬁﬁ&%%ét the estinated
ratio of Fas:Fc to Fast in the ex10 perinent was about 1000. A weak
protectiverggl i viCycoasadbsenyedtHaensrie adp mfsdrta ebon yof racblégomefr+ he

el uate, which probably cqontained mnor naondetectabl e atm)unts {Q_f. hi g}%t
nol ecul ar hEeGhBULEHBREXES &C gace diltfy RIS IHEE pFREERFLPAVET i%n it

was; 1g recogni zgd ch i ghet 5208 £6n Oft Hehe plrusieoit PEALRRHE iGAN act
as pofent ?g’ﬁ%‘é‘?t 0:512?%? agh-i% g:((:)e g%g% deat h. The?ef oree, this hi glh
mol ecul ar \ei ght £flisden grafeiaggl épatsdshagnFdnwdsig.ni i aFagLrAC&@S Dy,

addi ng the i munogl obulin cosslipking_agent prqtein A SO as .the 20
anal ysi s wiB1¢elr hp&d fanr u“h’a’é?e%bﬁﬁgt rirH%s EMSPgsorﬂey gatbéﬁ?e 1@@%3%3

i nj ected Fag. r | £0 Wfféédd@é’éié&n SREAE ORS, whi D11~
appar ent tﬁg?fg ﬁ?gﬁeﬁgﬁe&ﬁg V\q;ai ght Fas: Fc corrplgt)ax is an erf e((::ti vel

ant agoni st gofhetrheecyootoxhantgodadaved by Basord@mgsarwith othhapresernvas
found 25 that the renmmining Fas: Fc fractions.still_ elute S di ner d
onl y 18 par tPEPOpAGRect AT satib%r 883“%9863{’52%& I%eﬁersl%‘lgt}eo %oﬁqgn-?afc])l d
hi gher conggat hakipan KOs dh Ngst ciBenBhesent whiventiHnfolned) esulet s2:0f t he
7t h enmbodi ment show that the formation of higher Fas:Fc aggregates substan

(30 tially ampleasds: thefypdenf iREPrdifecin vaCEREAINER. WiHdY eEBR e PX&E&H NI ng

to the pr eiﬁg% k@\égnti on conpl exes of fusion proteins were constructed on
the basis 0 Rese fi ndi ngs, which show a better avidity with respect to
Fast and inprove the inhibitory characteristics due to an in 59 3 0 JUN
200d creas€ign tTEA degsew idfenl thei nevnstrioniofusifona privietier adewridimg t o

t he present invention are,.e.qg. such_tusion oteins i 1 th

ext rgéel | uPEPt8dRai RACSPTFEREpt oF2 oFtntehe P]"f\%?éiﬁi I ;m}eé.n\églég’s, %ﬁ?ﬂﬁ_]:*{l,
TRAI L- R2, EBpalERs3.. Hexr<i¥r Riher coM@gear eotaded dfb hirean| Eganylansiatb
domai ns of either  the so-called cartilage oligoneri éjprotei n (.(COVR fusion

: (
protei n dedFdAst kb GsEORADY 0F SEFRP) ERBPEREEF| &4 £Gr t4h Fatih3g
protei n (( EMRkopkusi ONePEatieNRt R iGRANGS ‘HWP) a Vi dnkekd aHH NOSCLEI NG
| i nker. TheSe matrix 10 proteins and théir domains, respectivly, have the

native progemppnents dy.nikappeMhd?ie8hndlt¢i nelhe cexteapediiayy domain

coi | ey coi I StrUGt Ut es, Eg %-@@@%9&%@%&?0 A ei NS (BRpHRld @s
Receptor: FC fusion proteins as controls) were exXpressed in nmammal i an cells
and puri fi eerdninaflfliynialsachvbals dendgprapBheonfumsten chebhednc GERAYF 5L on
protein A 1In t%e 7t erg%)di nent, the receptors Fas gng-TRél Ia-R2eweree al so
NI ET TR DAVAORRPR b PRESHESt 8°n s Bt egr i n
the TNF if aiidnef Reerpt (ipa SHE&P&In The 4 eceptioes whmblerwes £ thsedrND
COWP or CWMP oligonerized 20 as was shown by slow migration in _the

pol yacryl afiaed lyel winbelhr has- rddifci Agceshabenoonaiss: GNP ahdATRAQYERY: CWP
el ut as | 1. - defi i r Legul i gh of out
400 g}gd 17 ekslf)g,esr eatspgggflgﬁgﬁgeﬂ\aép%n%g?oﬁp%fg}t)he ge nﬁ)ge\?hngatg?lgn ook

chr omat ogr aphiyeretdvad AAThien Nt 25hilean| formei ght s correspond to pentaneric
and trimeric, respectively, structures of the fusion proteins. Therefore,

it can be cagncluded fromthe experinents of the 7th enbqdi nent that the
aggr egat i o i&har dtter idst eIt At | BEUCLEF oV?‘EBmeFP?at EBRlE&minSOtoefl’? he

above- ment ijgRd HERlT! | AcdbPd Byt bNEHeS séd@inﬁFéxbd’iclBﬂi'.e Fesi @hd Gro-

proteins (or protein domains) of the TNF receptor famly.
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,



The fusion protein Fas: COWP showed a | ower Kd than Fas: Fc when the fusion
proteins were allowed to conpete with agflied Fas: Fc for the sFasf-lbilhdilig.
In agreenent to this 00 3 0 .SUN ?.00G resuJ.t, a dissociation constant
of 0,77 nM was ured for the Fast-Fas: i nteract,ion, ich.is about
. o' 0- 1 oFadrongt LIEHF LM aPPoRedar BE0LF bPOREEaRL Upp; el hESbagR OF
majority ofygRatcetlcédineswiest edast, was wiowsnbhafaddeanha i bih@risn
activity of Fas: COWP is about 10- to 20-fold higher than that for the

di neri c fugirotiepnot BERALE8sEc, omhdites otherr drands fwrdemas addidggregattes

caused by the.cross Linking prnpfein. A(Fas: Fc/ PA). showed val ues bet ween
those for PBEs™MC gar?(ﬁltlfg&%ﬁ}é.bpirhaen%r‘é @%‘%L}t\/ead:%lt?slv?? yggf gﬁgldf‘:ﬁ@?i &n
Fas: Bl OPGtfibaign Mar.Otseipe Mg HBa (Gt BMEN td@t2 9i-¢del 6 nBei fgFasiare-

conpl ex. Trineric Fas:CWP inhibited the sFasL-nmedi ated |ysis approximtely
as effectivdeptdy Faeansfeptedt wdsh Fasd resuhEDB/Falsd |ad ekpsesisiad han

[hai of FaSt BP0 Mbtac bt LARFPEBRPoCRBR. F A Sh GAGSIPR- TH

conpar i son sheckhe ivas dxpaaaifimys, it SiPefdayind NbbEeAtYa8Ebhi khowWn
Fas: COW was al so evident from eerri ments with pri marg nmuri ne hepatocytes
or froma woddhesyktamF o?Lt hikJactliPBavieds- eRddeaet and JeRehregprerty ve

anti - - acLiyat I I f e i i -
oot &1 on Tasa TR ARy 75 he. TRetek YrceuRsr i Yo tEkEndyTED WRe
whet her FastGodRrds cgpabbeioftiynhidst i dgsthébetif el sehEast equmessdek on

CTLs. The death of A20-cells jn a 4 hour, test system]js solely depended on
25, perfor | T2RA tHe IA<Elambehnakt fasgngdss & (PR RWEYSSSARRtE CTL

‘whi ch are defy ¢i2eintfi®odier Chr M A Weh | £18Ss fcggs&a&wﬁgﬁeggrg%ﬁhﬂw hese

cells. I'n a corresponding experiment, A20 cells were
per f or i n- deffifgicéntbrTebeasaanteitody MY Fastsegef¢ytienic CRffects eikct dih
Fas: K¢ 30 E :qufwgecif'cl e i 0. degree-qf .protection
for tlchse cel%i%glt\f%%é:h Were eo>(p(§!sheegl1 %%Uicoer %?Clunoéf%fc%n %I‘%Lg fﬁﬁlgkc rﬁ)oa_ri son
of the affitkiih eccadr&iCixOtot bheDbtelsentCihGent/ilPA  orndibel @ REDR/aacar,di ng

to the present .inveption, 61, 3 0 JUV 200 by conpetitive ELI SA, a
subst ant i al*Si Ad& iaﬁ:q'ﬂf‘eveé# f‘f’n‘frli‘?fg? 3‘6&?’0‘?]0‘3“ ' s%?t\?égofiéfr (Phe In
pent aneri sedthikeado) Whél adagaiivnd dedizinetisstiesculy esk{or £p4A: ke PA

(8fold) . Wth respect to_the question of whether CD40: COWP 5 is also able
to recogni s@HERSRTADRAEEECOE, thRe THFARAL BSOLRIN sRECRBAING| he bhe,

whi ¢ Xpr prat ei n CDA0L constitutively, was used for the
e %%ntt?%.ﬁg&lf(%. ()

ol igonmerisation o abel’li ng analysis with the aid of the CD40
fusion proteins as sanples. A significant labelling was ob 10 served for
CD40: COVP Sheomrdigasento ingenptiernisi axpdaioad whi aedendiebatt biameans

CD40- COWP i s ih fact:C e, qf binding native unprocessed CD40L. In order
to exam ne Ot%hé:?’sepg%lcllo?{lg%ac u?ov(ﬁ)iynp%#@%)do fusion protein in a biological
.system it was attenpted to inhibit the CD40OL-dependent prol5 liferation of
human B cellhe wildiowiste expstimahbabdsikttations (a) to (£) 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 FasL, 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



anti-B-cell receptor. Neither CD40: Fc nor CD40: Fc/ PA were able to i nilede
the proliferation significantly even i n4fhe case where they were 3UJHN2W4
adm nistrated in high doses. On the contrary, CD40: COMP according to the

present invention was 20 capahl e of b]ocking the | Lferation_alr y at
rel ative | B&Fd58&s CASURFATH v ithe e’f:oﬁ‘lbqpno(g(t[jé)f#%% %Jé BEgepmi'ons
of the preggpt pobedisepbnt hatckBe pabibi tsonr of fast - iapducedaaOPlRYS by

conpetitive inhibitors increased depending on 25 the degree of
ol i goneri salbnadabetwiean tte re¢atrtetioni sitess Héndlde and i BasHI nkRifbia or s

(expressed_as,t.he pr ion of thej espective val u [ i
relativelymeaﬁ%fﬁﬁ:égﬁgﬁ%ev9§&Fﬁhst£%$*t ey, g§§%%%ba§§éhsgg?b¥§%ry
activity of nFakiCHRRCCRaAgEEY 120118 piesendelsvedt i(@s i0BH0. cosparison to
Fasi.Fc is probably the result of its higher avidity. Simlar results were
al so det er skpedskaonshaestoialy Bietpeimmaic fRasbntpe orBiRCacE4LE A2 0
the present i ntipon_, CD40: COVP. according t h S i nv ] i

di stinctl y%gugﬁ i O?Ptfbh%Df&qI‘:‘éenl%e v???%db\ng? h??;'e-sglg@%ﬁt ?%%f‘e' fgéhgao b§UN
?. U04 i nhi bhbi gra¥r iGN | sddeed ps@l i dndr 8EbRD, Olvelid nafyl Brcell svith
Accordingly, the results of enbodi ment 7 show that dissociation constants
in the | owERBnansl sloneg dm ddie FeedbitedeBCREL SIREEPEeeptors as', e.g.
Fas and CD40, which 5 are natively characterised by a nediumaffinity for

thein,liga , 4hf t . LN e IdEDt EQR, +BEE ami
a. cor%)onen?%%f t?siﬂc%ﬁyaﬁr}%tsleéf n%gaﬁ‘i %ﬁ’%retgr&?ﬁg?’ c%gﬁdségld&%y a hltgheﬁmd'&;? ee
of .ol i gornexciigat il®3. to ,2B1C afrsmad Ood Ubb200slidds By bEmeRIoresitirdartiern of

dimers, triners, quadronmers, or pentaners gf recqnbinant.fusion proteins
(char act er i P&GeSy %c%‘ﬁéi‘?lbﬂ 13%8{{&? pﬁote&dﬁ%%a@?%glé?ﬁ?gase’te% ce
conponent fcefd aindeast e goManenby BrheheytRi) 66aBANNIAN) CORR! ityes 2
protein or a protein segnent with biological function, i articular with

't gand f uneeiteral, | entaanaka tRli sequenre s (FABI RAG CRENBTANECH0MtT SiThal
T oad oS Soc Hrf SRFRL AT UrRnraR! MAROR! GROTERL BATLRA! CRATE

conponent conprises a protei'n or a proteln segnment selected fromthe
group consiwalsi rg cofed Hetfeaniley BEoRI qrpsbticnsomnsiitdeofokthectvientoniBgh 15

bi neri zes I*Pli ornerizes the dingt, tringr,.quadropet_or nt amer_ of the
r econbi nan?’ USiTg‘r? protesm %ﬁ%ﬁouﬁfﬂe & ?g‘é%l%? PH? 8l%l(8gul &85 997 The
bi ner or oldgerRy Bl .€hderfmtisdiBtionqUARIr aNepSint peptaress ofn the
reconbi nant, fusion proteins according to ,
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



g Caim1l characterized by the conmponent A of the reconbi nant fus;fﬁ
proteins in the dinmer, trimer, quadronmedlor pent~er being identic ol 2004
different . 3. The biner or oligomer of dimers, triners, quadronmers or

pent amers of reconbinant fusion proteins according to 25 Claim1l or 2
char act er i Retiwp§nt hec FRFSTMt 10D St ks r Besibi ARAt AS¢di o prdteVRSURT ng a

pepti de hormon a ct a hne, I Rty ]@dg(in S nt .
t her eof orpggf gﬁcti%%g%)eh’%atﬁoe) of %glhgﬁégéve%%t irlol(rgeél sequgr%es.%gﬁ '~

The bi mer gLoakdgasePrsefl/dpedr £ raguarrss,invBsd3@ter s or p~nt amarc of
raCnrnhir_=nt 'f~_1~2~ n_ QO TrFl.dAS r~CCGCrd~-POtO 3 0 .)UN 200b 5h
one of the above ~ |ains characterized by _the onent A of the

C .
r ecombi nanThe S HTHBN n¥eFELPHg foloEytE‘S‘I?iLﬁ@?RPS%‘f% FORSSFHtadF in
cytokines, S : %}éqrih oKien r f |D i gti of
the a ov-eSt%n??g%gglgéque c'e?Jg.Ee'grﬁé %anFgorEggl ile&cq))trrrier %Ggig%ggs, tife
trimers, geadodingrsequepest diver hof amicunirgiala ¥isionl bk o0& hbeavewrdi ng

to Claim4 characterized b e C onent A of the.reconbi nant fusjQ

pr ot ei ns béPﬁgAngaﬁ'cM%r}bY gggeﬁef%rr’rﬁgtloi}f sét?ﬁF%{ragk‘?ﬂg ?@t&c't ed
from the gr,qup ¢BRSHSby@CH Hd4lds Fasto HRAAs TNt  LO806n OM4QL of
RANI ~Lr TW-"r~AK, hta, Ltab2, LIGHT, CD27L, 41-BB, G TRL, APRI L, EDA, VEG

and GAFF, thea viewricti ertodbng vEapiry & wimatic Hasle- fbnt sSoedd sedagnddsnit 15

6. The binmer or. ol,igonger,_ of_ di s. trimers, quadroners .or pentarners of
recoﬂ'ﬁi nanitg‘{auﬁu(?ﬁogﬂ%teéﬁfsl%%ﬁdFﬁﬁEFBC&f‘g?nf"i §r "2 SRR 980 WP the
conponent sA @fidehe fr agaaTbéR@sd i hyssequphetei. nThbeivegtisranfbgeaher ex—

segnent of an antigen of viral, bacterial or protozool ogi 20 cal pathogens.
(7. The bi nBression gdmiharffwshep sPTPERABRs OLqkdd ORYRE of NF p¥ROXMSES of

reconbi nant,.f.usi IOt £l M ' t 0154 & : o [ (M-
conponent kl%?‘ ?Eg“‘??gc%%bﬁant uésj(?(r)%yprot e?Taint{s[l eﬁgég Eﬁ%féggrgﬁtpi gen or a
25 segnent ialy ssdrase afit Fgeh. ofn ather akprbastieoni ateatrompr BasLodlCRF I
pat hggen. B. The biner or,olig r_of diners, triners,.quadroners Qr.
pent adrer s gfy r gﬁnb‘??ﬁﬁﬁc?hg?oﬁ?%?%i S RS ﬁ‘g’%too 1:fg—eCI Jéf"%gfl&rmfn
characteri zed ey Hshta aeyp oI A of the 30 reconbi nant fusion proteins
bei ng an am no acid sequence coupled to a receptor agonist or to a receptor
a, ntagoni st . 3 0 ~1Ul~ 200G L. ) )

(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
it at 37°C in LB broth with ampicillin (100 pg/ml) and kanamy-
cin (50 pg/ml) and were used to inoculate the main culture
(dilution 1:50, growth at 37°C), which was induced for the
25 expression after one hour with 0.5 mM IPTG (Sigma) for six
hours. The bacteria were harvested by means of centrifuga-
tion, washed twice in PBS, lysated in the “French press”
and the lysate was separated from the insoluble rest by
centrifugation. Stable clones were made for all FasL pro-
30 teins in HEK293 cells by means of selection in 800 ug/ml
G418 (see loc. cit. as well: Schneider et al., J. Exp. Med,

1998) . |



65 9. The binmer ox oligomer of dimers, trinmers, quadroners or pentaners of
recombi nant fusion proteins according taz one of the above Cains 70 juN 200
characterized by the conponent B of the reconbi nant fusion proteins
containing a nultinmerizing and oligonerizing segnent or a functional
derivativelbf $Fémaxisegrhthoramepiet dilganslsl @dcesURem kel gveEg pPu-

consi St 119 6% C.0ic 1B SPe (b SRaDeBC. (OLA3 N0 RERRD, o @bl go the

col | agen domain o el'n-or a function erivative there 0
10. The bi gealon yehitega Wy afedhistes £, af FANEEY, clbads OOGESpRY pANMANeIga -of
reconbi nant fusion proteins according to Claim9 characterized by the
conponent Bog8nt@ifmRy adwakraslasidd safutind, whEhsRBWY FHBALERNARH t he
sequence of oam 00 A S 2h 1 9rddbh 1ol YRR 001 2, LHNG, slen LigolAl Hariyat | ve
t hegedof, or*containing an am no aci d sequence, as shown,1n Fig. or the .
sequence offrag-AClacimts 288)0 kR abuhAEGRPIAsokepliuadt ibgna@Bslelhvatdrv-e

t hereof, whereby fig. 6A and 6B, respectively, is part of the aim 20 11.
The bimer 6ENSERGORS: Glendimidian—39 i ndRECoR atk@ner 829k oBent&meFSAdf-
recombi nant fusion proteins according to Claims 1 to 8 characterized by the
component g.cauhal NbAJ Fa sIeaHERRe @Krﬁzé g%.%ﬁpgm NRAci garyeiiel biferiges or
oligonerizes diners or nultiners of reconbinant fu25 sion proteins. 12. The
bi mer or olfieddmeingf danses. tTheersypepretarss swerepentieadr svigfh S0mM
reconhi nant. fysi on,protein cording,.to daimill characterized by.the
co_rrp(rﬁ)ent @aﬁ ARy dn _ r%ﬁ%ﬁé A IFf‘ﬁe p&fi Re  ¥gs) ey i JZr(ep g?y _
ol i gonmer Ofe@n¥er &t tHydrBREEL o fiE ARl /AN aUH Pefthd MBic b ITRGHTD biyHe fiSi ON
proteins according to Caim 12 characterized by the conmponent B containing

3'0 J111 20086 66here Bebnsl asicd Mquire SeEGSTSIBRQGABK L tEPrdangict iasHal
derivative Gf iy § Sepgencsral %TP&%Q' e ‘Huﬂééx[g%% o4 f'é«%@&sbeﬁr rs,
quadroners Or pentaners of rec i nant” fusi on protelns aceor ing to aim
11 char act émn zechbygnthetoosporemne Bormerdiratrignt hef sgouerftieed proteins
LEGSTSNGRQSAAQ FL or_a fupctional, derivative of this sequence. 7.5. The

bi mertor ol‘ﬁaﬁoﬁ?rted‘fmld"ﬁfgrfs}?r‘?‘i‘?%%? %hﬁﬂ?ﬁﬂ‘é‘?%mo?cb‘gn{’ﬁﬂﬁﬁsof&’lerce
reconmbi nantcHgsican Pt eitiscireseddi 1, t 9sa) OudlfgOobot e abeyY8mCadiyiBnin
characterized by the nultinmerized and oligonerized fusion proteins having

anti geni c fegrferiAndrrderbet thg AWFidvot ite mpmRlant vasdresermgnate
bi mer_ or O'th%%‘“gfh %éilémfé,aﬁé'@E&ﬁasgyéggj?agrétgi?}gﬁ&! aners _of

reconbi nant fusi'on protelns according to one o e above d ains
characterized by the reconbi nant fusion proteins having a |inker sequence
bet ween comheneftsfomngrotriorsend f BTRAZL, THENER nendoCDEIOIgoneth oAGRER0 S,

trinmers, quadroners or, pentaners of reconbi nant fusjon_proteins accqrding
to 20 %ne SETEHE S ity tHerT CHRTGELER | 288969 +RetPBCERERNaAt SRISIIFY

proteins hayddgnamarts WhecH WMefENbr&@ited 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.



ponents B. 18 Use of binmers or oligomers according to one of the Clains 1
to 17 for the .production of a nedicanmetz. 25 19. Use of biners orj (0 JUN 2004
ol i goners according to one of the above Clains 1 to 17 for the production
of a nedicanent for the treatnment of hyperinflanmatory disorders

aut oi nmmune (@l seheekingi §B8s &9 UREPRHNIRE apbpthei @Udrt RAioapbpretioh

di sorders, inf i i e I r i.cular viral infectious

di seases) tunﬂ%%%,8€%m%%§§?§uéhrg&ﬁgﬁﬁfggggoG 67 lar .tumours of the

| ynphatic system and, ~' or endo~~rinol ogi cal disorders. 20. Use of biners
or ol i goneTkeacdaedi oif) theondi Hfetbptalfoséol pmetding WAsf cdetbemined

production of a vaccine,for agtive or, passjve.i i j.on ai nst
i nf ect i ousT4FeRaReg® TﬁlﬁJEFFit&l?lna_rona pt’?s:tde\ﬁ ?QW@#Q(;UQ HrEmagdad - 21.
Use:. of bi nBLSomhi RhLhEO P S £C6 ORIt £R= 0N tRfrridie 3BaKEaEHRl NBatali@sky for

the production of a vaccine j .10 according to Claim20 to vaccinate
agai nst Ceandn aved$iussin niéaslBe palseomfel thes trigels; Radanbgxameric

di pht heri a, , B mal_ar | ellow fever, H.V ar influenza. of, biners
or ol i g_one?‘%ggggﬁrdﬁ?& ?foe%?fet’o? Fﬁg_ a?ov&}é’”alé’i r£°’i ggelf‘(ﬁ%@ﬁguSlon
product i on,phtai ABYI gagenbalie REHAHSitHE 116G M 18 Wi1dde 0s£f 200t e,
production of a vaccine according to Claim20 or 21 .for parenteral or oral

adni ni straelohed28itbs&@B§ i nervl/mindl ppdnepslacteddiliny fraonbons oife
above d ai . to 17Z.for_in-vitro dia Si S, 2~1. A.fusij rotein
char igt eri gga%bﬁhe%cho%%?ﬁgrﬁFe 5’%_ e %’foye%qs ljn the dggfgr%nﬁtt A

fu'si on protern containing a conpone

and a conpgpghtibhsWhefedy argenentati@ontardsagh pteiehloeb aephahelire
_.sEgmant wi t h biol ogical function, | articular ligand functjon faor
a

) | 1n_p )
.anti bodi esa6idr v@spEGte B GT dnt tholySbrr2aselebihe - off Pén HrtT bBdy T f or
sol ubl e or ,mgphE gueyRqupd 18Nl B IES NG Q?E"F{q{slﬁf%gﬁbﬁﬁﬂiﬁ' N%&d
ctiona f

nultineriang and oligonerizing segnent or a fun eriva- . five of
such a segkBab ,ofearptanei(d0s ot ,edFraddsehel 26 rkRp) conbidslang dflSthe

famly of tRe Cq proteins and 39,108,C0ldACkbF; ovalbumin (43 kbDa)

chymotrypsinogen A (25 kDa) and ribonuclease A (13.7 kbDa).
(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 1line 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. Chemnm.,



3 0 JtJf~ 2D04 68 25. The fusion _protein. according to Caim2c
characterized by the conponent B of thed4fusion protein containing &0 JUN 004
mul timerizing and oli _gonerizing segnment of a protein or a functional
derivative of t fron1the 5

SP-A, SP-2748ck 8%%131%81%0%3@%) -orF It éﬁh’ﬁ“?‘rr@%lfjj}i&%g&% %ﬂg d’o‘?ﬁ&ghgof*dt he
EDA prot el g, pX pEEQ%H' opaly glefdyasi Y| &b@rFQf medfumh RINS SAGHENEE me-

characterlzed sequence encodi ng the fusion protein according to
Cl ai m 24 odi@b. c(andIaZTLedAntkea(pdespll@lye«tbdtlcgaMacbtan@entZéalbylst Her the

expressi on vector containing the se nce, acc n 26 28 A
host cel|l BR2F@RERr |°z%dak5§e’gﬁ rfba\lAcé%qq“ﬁe lﬁ% gr’rg éjg‘t egz
eXpr egsi onp q(ﬁfll& ﬁs%ﬁ!hﬁsﬂﬁf @dn 2’ erv%%alAﬁatt%sqn RSOk ed@té@ﬂ@hbal ng

t he, extrace omai n eptor of the TNF famly, fused to an
ol i gomeri swtrghdcmm nhefpa qnfotPedSYNEIEl e(tphelnanmm@hbogudmpa(t@nsBst[|4m§—| n

th t | | d th il t
(O - 30, GREeRUb P BAEEPor B ool G O IR TRk o Lof 1 he TN
famly is §§iFﬁ%mgn?ﬂ?DQHE%%tfg%@ﬂidﬂ) 33%%}{5?6m5%ﬁ'b8ﬁ@ ) ttd&ikbnand

4G (31 sequence encoding the fission protein accordlng to claim
29 32 . nWékpré:m ooolxenrordecmitmmﬁbmfg vae Bonsr@qhefmé até@)rnqulﬂ:@dcl aim

Co chi m 3sne §VRiGaIty oho rig P et Ly ThniEh SapRanFR. TihiapAFEReRLy

trinmer (2)aEa3§0hﬁmaner . Fig. 2
(£) B cell proliferation assay:

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 ng/ml). Subsequently, the cells were pulsed
for 6 hours with [*H]-thymidin and the incorporation was

measured with liquid scintillation counting.

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

erences.
1st embodiment

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

ponent A and at the N-terminus of amino acid 103 a sequence
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For comparative experiments, a fusion protein (1) was ex-

pressed which also had the above-mentioned flag sequence at

the N-terminus with the same linker sequence following at

the C-terminus and connected to this at the C-terminus the

10 - amino acids 139 to 281 of hFasL. Accordingly, fusion pro-

tein (1) differs from fusion protein (2) through a deletion

'.( which covers the specific linker and the amino acids 103 to
138 of hFasL (Fig. 1).

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 accopdance 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

L 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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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 430 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 fux-
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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jected to a cytotoxic assay in accordance with (e). The as-
say was carried out (Fig. 7) for each of the two cell lines
with increasing concentrations of trimers of the fusion
10 protein - (1) or of oligomerized trimers (dodekamers) of fu-
sion protein (4), that means of the recombinant FasL-ACRP30
(4x3), in the presence or absence of anti-flag M2 antibod-
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 L and
20 then more N-terminally a sequence of 94 AA from the protein
mMACRP30 (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 281l). 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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Finally, T-lymphoblastoma Jurkat cells cultivated in accor-

dance with (d) were removed and subjected to a cytotoxic
5 assay in accordance with (e). The assay was carried out
(Fig. 9) with increasing concentrations of trimers of the
fusion protein without the ACRP30 sequence (for a compari-
son) or of the oligomérized trimers of the fusion protein
{5), in other words of a dodekamer of the recombinant
10 TRAIL-ACRP30 (4x3), in the presence or absence of anti-flag
M2 antibodies (Sigma, see above), in that the absorbance

was determined at OD 490 mm.
5" Embodiment

A recombinant fusion protein (6) was expressed which had
15 the amino acids 77 to 235 of the mTNFa (m: murine) as com-
ponent A and at the N-terminus of amino acid 85 firstly the
linker dimer with the sequence LQ and then further N-
terminally a sequence of 94 AA from the protein mACRP30 (AA
18 to 111), the oligomerizing domain, as component B. In
20 addition, a flag sequence with the amino acids DYKDDDDK and
a linker sequence GPGQVQLH following this was coupled at
the N-terminus of the 'fusion protein (N-terminally £from

component B) (Fig. 10).

For comparative experiments a fusion protein was expressed
25 (not shown in Fig. 10) which is found in solution as a
trimer (TNFa trimer). This comparative experiment protein
has (from the N-terminus to the C-terminus) the flag se-
quence, the linker with the sequence GPGQVQLH and finally
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.
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TNFa) in the presence or absence of anti-flag M2 antibod-

ies (Sigma, see above) to CT6 cells were determined.

For this purpose, CT6 cells were prepared for a period of 4

days before the proliferation experiment in the presence of

10 reduced concentrations of EL-4 supernatants (2.5%). The
'( 'cells were incubated in 56-well titre plates (40,000 cells
per 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 pg/ml M2 monoclonal antibodies

15 and in the absence of EL-4 supernatant. The cells were
‘pulsed for an additional period of 6 hours with 3 {H]-
thymidin (0.5 upCi/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 395 of compo-

25 nent A firstly the linker dimer LQ and then further N-
terminally a sequence of 94 AA from the protein mACRP30 (AA
18 to 111), the oligomerizing domain, as component B. In
addition, a flag sequence with the amino acids DYKDDDDK and
a linker sequence GPGQVQLH following this was coupled at

30 the N-terminus of the fusion protein (N-terminally from

component B) (Fig. 12).
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10 lace in accordance with the procedure described in (b).

.Finally, the cell proliferation assay in accordance with
(f) 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/Sall modul, containing the extracellular do-
main of receptor, with a preceeding Kozak sequence GCCACC
(in the case of hTNEF-R1l (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
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of OPG (amino acids 187 - 401, herein designated as ON-
OPG), CMP (amino acids 451 - 493), GenBank 115555); COMP
(amino acids 32- 75, GenBank 1705995); (d) a NotI/XbaI-
cassette, containing a combined Hisg-myc-tag and a stop
10 codon. The oligomerization domain was framed by the amino
acid sequences GGCC and ARTPGGGS at the N- and C-termini,
i respectively. Linkers were used for all constructs. In the
case of Fc-constructs the "hinge" region, the CH2 and CH3
domains and the stopcodon of hIgGl were cloned as
15 Sall/NotI-cassette as described before (Schneider et al.
(1997) J. Biol. Chem. 272, 18827; Schneider et al. (1998)
J. Exp. Med. 187, 1205). Stable HEK-293 derived cell lines
for the production of recombinant proteins were established
by selection in 800 png/ml G418 by the method described pre-
20 viously (Schneider et al. (1997), loc. cit.).

(B) Transient transféction

O 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/ &N-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
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tgins were purified on HiTrap-chelate columns. For this
purpose, supernatants of stabily transfacted 293 cells were
supplemented by 500 mM NaCl and 10 mM imidazol, and given

10 on columns which were coated with 0,5 M 2ZnSO( (pH 2,5),
and equilibrated in PBS. The column was washed with PBS and
the proteins were eluted with PBS containing 50 mM EDTA.

The buffer was changed to PBS as described before.

Flag-FasL and Flag-TRAIL were produced as described before
15 (Schneider et al., 19397, J. Biol. Chem. 272, 18827, and
Thome et al., 1997, Nature 386, 517). Both references are
.included in the disclosﬁre of the subject-matter of the
present application by reference. Flag-CD40L (AA 116 to
261) was expressed in bacteria and purified on M2-agarose,
20 as described for Flag-TRAIL. Protein concent:ations were
determined by the bicinchonic acid method. The degree of
purification was examined by SDS-PAGE and Coomassie-Blue

L 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),
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protein (0,2 pg/ml in PBS, 100pl, 16 hours, 25°C). The
wells were saturated for one hour at 37°C in PBS, the PBS
containing 5 % fetal calf serum (as blocking buffer). For
the use of sCD40L the blocking buffer was PBS, containing
10 4% fat free milk and 0,05% tween 20. Competing Fc or COMP
P fusion proteins were serially dissolved in 100 pl blocking
buffer in the presence or absence of 1lpg/ml protein A. The

ligands were added at a constant concentration (sFasL: 2

ng/ml, 36 nM, sTNFa: 0,02 pg/ml, 0,36 nM; sTRAIL: 0,1

15 ug/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 NaHPO,, 0,01 % H,0;). The absorbance was

measured at 490 nmn.
(F) Cytotoxicity tests

25 The cytotoxicity tests were carried out in 96-well plates
in a wvolume 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

1 pg/ml M2 and sTRAIL in the presence of 2 pg/ml M2. No M2-



10'' 10''!1°3" 940%' & ()-! B" %OYR ()-x1zX6rS4!![3&FY%A0% "& ()-!19

@10%&' ()-!'F9 @10% & ()-!39 @10%&' ()shc9 0 JUNJ004
@10% * & () -1 S4109%& () - ?ef ghkxbr S1! s- &10%&. () - - &10%r&' () - @nowm&'g)-‘f% "
10"" 10""![3&F940% " &' ()-! d3&FYL0%+& ()-b: wWU3rS1!! (10%& ()- @

(10%Vv& () afdibdayme's( Jus@H {d0Ura&telst@pei&b0% th) -sTF ¢ - PRMR dQL1 5 S4! !
"109&' ()- &10%&' ()-& 10%& ()- 10 10 10'H 3 %40%& ()-& LI3 .
040%me () YERFERIRCSAd k794 d%e RYLE1 Engnbabigne ) apdihobl viabdidtowe ()

107101 L\ 2GRS0 (st LT 9STR00 O 281 7uhr 11 0 CLOVRRR ()5 ooyt 10

(phenacinemethosulfate/3-[4,5-dimethylthiazole-2-yl]~5-[3~

5 carboxymethoxyphenyl]-2-[4-sulfophenyl]-2H-tetrazolium, in
form of a salt) (Promega, Madison, Wisconsin). The absorb-
ance was measured at 450 nm. In order to indicate the molar
concentrations of the various fusion proteins, the molecu-
lar weight was estimated as follows: [(theoretical M.+3 kDa

10 per predicated N-coupled glyan) x multiplicity]. Fas:Fc,
:COMP, ;CMP, :8N-OPG: 98, 172, 100 and 105 kDa, respec-

{ tively. TRAILR2:Fc, :COMP:, :CMP, : 8N-OPG: 86, 142, 82 and

93 kDa. TNFR1l:Fc, :COMP: 104 and 187 kDA. CD40:Fc, :COMP:

101 and 180 kDa. TRAILR2:Fc: B86kDA, TRAILRB:FC: 127 kDA.

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

(G) BIAcore measurements

The Dbiacore 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 CMS5-
chips were activated by a 50 pl dose of a 1:1 mixture of N-
( ethyl-N'-(3-dimethylaminopropyl)-carbodiimide:N-
hydroxysuccinimide. Then, six pl of a 100 pg/ml solution of
M2-anti-Flag monoclonal antibody in 10 mM NaHCO; (pH 5,5)
25 were delivered over the activated surface. A 50 pl dose of
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 7pl dose of 2,5 npg/ml
Flag-FasL or Flag-TRAIL was brought on the surface. This
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ligands from the M2 surface, as they concomittantly al-
lowed a sufficient subsequent receptor binding for the

5 analysis. The binding of the receptor:fusion protein was
then analysed by a 15 pl injection of purified recep-
tor:fusion protein at concentratioﬁs between 1 and 100
pé/ml, corresponding to 100 to 150 units. The association
‘kinetics were meaéuréd for a period of 3 minutes and the

10 dissociations kinetics for a period of 3 to 5 minutes.
Then, the surface was regenerated (to a simple M2 surface)
by a 5 pl dose of 50 mM citrate-HCl (pH 2,5). Up to 30 suc-
cessive repeats of binding and regeneration were carried
out without a significant change in the binding character-

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 CaCl;), and then homogenised in Hepes in a
Petri dish. The cells were washed in Hepes, then centri-
fuged (100xg, 30 seconds) and resuspended in 60% isotonic

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

per well, 200 pl) and were allowed to attach correspond-
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antibody (final concentration: 1 pg/ml)) were added, and
then the cells were incubated for further 16 hours. The Su-
pernatant was removed, fresh HAM (100 nl) was added and the

viability test PMS/MTS was carried out as described above.
(I) Activation-induced cell death

Flatdish formed microtiter plates were coated with anti-
human CD3 TR66 (10 pg/ml) in PBS for a period of 3 hours at
37 °cC. fhe plates were washed twice in PBS and once with
RPMI 1640 medium. Jurkat cells (5 x 10° celis per ml, 100
pl) were mixed with the inhibitors and distributed over
each well, then centrifuged (200xg, 3 min), and incubated
for a period of 24 hours at 37°C. The viability of the
cells (at OD 490 nm) was measured as deséribed above. The
specific cell protection (in %) was calculated as follows:
[(anti-CD3 + 4inhibitor) - anti-CD3)])/([(control) - (anti-
CD3)] x 100.

For providing a mixed-leukocyte culture, splenocytes from
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 labelling was
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
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 wvolume
of 200 pl and the plates were centrifuged (200 xg, 3min.).

After an incubation of 4 hours, the Supernatants were re-
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For FACS-labelling, the CD40L*-Jurkat Clone D1.1 (5x10°
cells) was incubated with 2 pg of CD40:COMP in FACS buffer
(PBS, 10 % fetal calf serum, and 0.02% NaN;).

Fas:COMP were used as negative control. Receptor:COMP was
10 detected by 1 pg of 9E10 anti-myc antibody a_md subsequent
treatment with FITC-labelled goat-anti-mouse antibody
(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 Ifrom hu-
man peripheral blood lymphocytes (PBL) were purified by
magnetic beads and the remaining CD19" cells were irradi-
ated (3000 rad). 10° purified CD19' cells were mixed with
10° ¢D19" autologous irradiated PBL in 120 pl of medium

20 which contained sCD40 L at a concentration of 100 hg/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 ha.trvested. 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-
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10|9'10%&'@hléﬁ?h@@%&dﬁpdlﬁﬁ*K&WABDéihal dose of soluble FaslL (sFasL)
against cell death although the degree of protection (up to

50%) was extraordinarily low, when taking into considera-
tion that the estimated ratio of Fas:Fc to FasL in the ex-

10 periment was about 1000.

A weak protective activity was observed in several of the
early fractions of the eluate, which probably contained mi-

nor nondetectable amounts of high molecular weight com-
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 tHe 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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the TNF family, e.g. Fas, TRAIL-R1, TRAIL-R2, TRAILR-3,

5 TNF-R1 or CD40, are fused to the oligomerised domains of
~either the so-called cartilage'oligomeric protein ((COMP) ;
fusion protein designated as: Receptor:COMP) or the so-
célled cartilage matrix protein ((CMP); fusion protein: Re-
ceptor:CMP) via a 14 aminocacid-long linker. These matrix

10 proteins and their domains, respectivly, have the native
property of forming pentameric and trimeric, respectivly,
coiled-coil-structures. The abové—mentioned fusion proteins

(as well as Receptor: Fc fusion proteins as controls) were
expressed in mammalian cells and purified by affinity chro-

15 matography on metalchelate columns or on protein A. In the
7th embodiment, the receptors Fas and TRAIL-R2 were also

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

tein osteoprotegrin of the TNF family (Receptor: ON-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 1is not impeded by the fusion to proteins (or protein

domains) of the TNF receptor family.

The fusion protein Fas:COMP showed a lower Ky 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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higher than that for the dimeric fusion protein Fas:Fc,
whereas the results for Fas:Fc aggregates caused by the
cross linking protein A(Fas:Fc/PA) showed values between

those for Fas:COMP and Fas:Fc. The protective activity of

10 dimeric Fas:8N~-OPG fusion protein was comparable to that of
the diméric Fas:Fc complex. Trimeric Fas:CMP inhibited the

( sFasL-mediated 1lysis approximately as effectively as
| Fas:Fc/PA - thus, as a result 5-fold less effective than
Fas:COMP. The inhibitory activity of Fas:COMP was good or

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-Cb3-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 signél 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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5 is also able to recognise membrane-bound CD40L, the Jurkat-
derivatised cell line D1l.1, which expresses the surface
protein CD40L constitutively, was used for the oligomerisa-
tion of a FACS labelling analysis with the aid of the CD40
fusion proteins as samples. A significant labelling was ob-

10 served for CD40:COMP according to the present invention,
which indicates that CD40-COMP is in fact capable of bind-
ing native unprocessed CD40L. In order to examine the spe-
cific activity of CD40 fusion protein in a biological sys-
tem, it was attempted to inhibit the CD40L-dependent pro-

15 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

20 capable of blocking the proliferation already at relative

low doses.

Summing up, it can be concluded from the observations of

.( the present embodiment that the inhibition of FasL-induced
apoptosis by competitive inhibitors increased depending on

25 the degree of oligomerisation and that the relative activi-
ties of the various inhibitors (expressed as the proportion

of their respective ICso values) remained relatively con-

stant for the wvarious cell lines. The increased inhibitory
activity of Fas:COMP according to the present invention in

30 comparison to Fas:Fc is probably the result of its higher
avidity. Similar results were also determined for the ac-
tivity of the CD40 fusion protein according to the present
invention. CD40:COMP according to the present invention is

distinctly superior to CD40:Fc in vitro with respect to the
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10%& () - L5§§ %gg{gt(i)oh! %:oslszétlaor%‘ls()ih! Fi):‘he&lfc%% nanomolar region can be
obtained for such receptors as, e.g. Fas and CD40, which

© 5 are natively characterised by a medium affinity for their
ligands, if they, as intended by the present invention, are

a component of fusion proteins which are characterised by a

higher degree of oligomerisation.
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‘1. A bimer or oligomer of dimers, trimers, quadromers or

5 pentamers of recombinant fusion proteins characterized
by the recombinant fusion proteins haVLng at least one
component A and at least one component B, wherein com—

ponent A comprises a proteln or a protein segment with

( biological function, in particularxr with ligand function
10 for antibodies, for soluble or membrane-bound signal
molecules or for receptors or an antibody or segment of

an antibody and component B comprises a protein or a

protein segment selected from the group consisting of

the family of Clg proteins and the collectins, which

15 bimerizes or oligomerizes the dimer, trimer, guadromexr
or pentamer of the recombinant fusion protein without

+he effect of third meolecules.

2. The bimer or oligomer of dimers, trimers, gquadromers or
pentamers of recombinant fusion proteins according to

( 20 Claim 1 characterized by the cocmponent 2 of the recom—
binant fusion proteins in the dimer, trimer, guadromer

or pentamer being identical or different.

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

25 Claim 1 or 2 characterized by the component A of the
recombinant fusion proteins being 2 peptide hormone, 2

growth factor, 2 cytokine, an..interleukin, a segment

therecf or a functional derivative of the &bove-

menticned seguences.

(93]
O
A=Y

The bimer or oligomer of dimers, trimers, guadromers OT

mentamers of recombinan

pent t

h

0
.

fusion proteins according to
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O- M from the family of TNE cytokines, a segment of such a

TNEF cytokine or a functional derivative of the above-

5 mentioned sequences.

5. The bimer or oligomer of dimers, trimers, guadromars oOr
pentamers of recombinant fusion proteins according to

Claim 4 characterized by the component A of the recom-

binant fusion proteins being a TNF cytokine or a seg-

10 ment of a TNE cytokine selected from the group consist-
ing of CD40L, FasL, TRAIL, TNF-a, CD30L, OX40L, RANKL,

TWEAK, Lta, Ltab2, LIGHT, cp27L, 41-BB, GITRL, APRIL,

EDA, VEGI and BAFF, or a functional derivative of the

above-mentioned seguences.

15 6. The bimer or oligomer of dimers, trimers, quadromers OX
' pentamers of recombinant fusion proteins according to
Claim 1 or 2 characterized by the component A of the
recombinant fusion proteins being an antigen or a seg-

ment of an antigen of viral, bacterial or protozoologi-

20 cal pathogens.

7. The bimer or oligomer of dimers, trimers, gquadromers Or
pentamers of recombinant fusion proteins according to

Claim 6 characterized by the component A of the recom-

binant fusion proteins being a surface antigen or a

25 segment of a surface antigen of a viral, bacterial or

protozoological pathogen.

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

Claim 1 or 2 characterized by the component A of the

30 recombinant fusion proteins being an amino acid se-
quence coupled to a receptor agonist or to a receptor

antagonist.
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one of the above Claims characterizéd

10{{! D3g&10%A M 39&10%
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(10%b& () - & 09 '
10 S41096&¥' qéf %ﬁ&??§§ é&&g@her@&ﬂ%@&.éégmeﬂb or a functional
derivative of such a segment of a protein, selected
from the group consisting of Clg, MBP, SP-A, SP-D, BC,
cL43 and ACRP30, or containing the collagen domain of

the EDA protein or a functional derivative thereof.

10 10. The bimer or oligomer of dimers, trimers, quadromers or
pentamers of recombinant fusion proteins according to
Claim 9 characterized by the component B containing an
amino acid segquence, as shown in Fig. 6A for the se-
quence of amino acids 18 to 111 of mACRP30 or a Zfunc-

15 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
of the Claim.

20 11. The bimer or oligomer of dimers, trimexs, quadromers OI
pentamers of recombinant fusion proteins according to
Claims 1 to 8 characterized by the component B contain-
ing a sequence of 8 to 20 amino acids which bimerizes
or oligomerizes dimers or multimers of recombinant fu-

25 sion proteins.

12. The bimer or oligomer of dimers, trimers, guadromers OI
pentamers of recombinant fusion proteins according to
Claim 11 characterized by the component B forming one

or more disulfide bridges.

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

Claim 12 characterized by the component B containing
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of recoéglnagt fusion proteins according to
5 Claim 11 characterized by the component B containing
the sequence LEGSTSNGRQSAGIRL or a functional deriva-

tive of this seguence.

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

{ 0 one of the above Claims characterized by the multimer-
ized and oligomerized fusion proteins having antigenic

segments for detecting and crosslinking by antibodies.

16. The bimer or oligomer of dimers, trimers, guadromers or
pentamers of recombinant fusion proteins according to

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

component A and component B.

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

( 20 one of the above Claims characterized by the recombi-
nant fusion proteins having two or more different com-

ponents B.

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

Claims 1 to 17 for the production of a medicament.

25 19. Use of bimers or oligomers according to one of the
above Claims 1 to 17 for the production of a medicament
for the treatment of hyperinflammatory disorders, auto-
immune diseases, diseases based on hyperapoptotic or
hypoapoptotic disorders, infectious diseases, in par-

30 ticular viral infectious diseases, tumours, in particu-
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lar +tumours of the lymphatic system, and/or endocri-

nological disorders.

20. Use of bimers or oligomers according to one of the
above Claims 1 to 17 for the production of a vaccine
5 for active or passive immunization against infectious

diseases, in particular against viral infectious dis~

eases.

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

above Claims 1 to 17 for the production of a vaccine

{ 10 according to Claim 20 to vaccinate against German mea-
sles, measles, poliomyelitis, rabies, tetanus, diphthe-

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

29. Use of bimers or oligomers according to one of the
above Claims 1 to 17 for the production of a medicament

15 according to Claims 18 oxr 19 or for the production of a
vaccine according to Claim 20 or 21 for parenteral or

oral administration.

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

above Claims 1 to 17 for in-vitxo diagnosis.

—~

20 24. A fusion protein characterized by the recombinant fu-
sion protein containing a component A and a component
B, whereby component A contains a protein or a protein
segmént with biological function, in particular ligand
function for antibodies or receptors or an antibody or

25 segment of an antibody or for soluble or membrane-pbound
signal molecules, and component B contains a multimer-
izing and oligomerizing segment or a functional deriva-
tive of such a seément of a protein, selected from the
group consisting of the family of the Clq proteins and

30 the collectins.



109 ()-L!37" 10% ()-M Normal " "Heading 13]c" "Heading 23]c" "Heading 33]c"

"Headi ng 43]c" "Heading 53]c" "Heading 63]c" " }
" l_b noon "
Headi ng 93] c"A "Default Paragraph ? ] ading 73] ¢ Head3 D%Uﬁ%[ﬁ

Font m-#*2: XBl RX Y" Mh+pwvgl , gTp] 1" $+* 29EGW b
F n Cicov[}CHl h
$&(*, . 02468: <>@DFHJLNPRTVXZ\" bdf hj | nprtvx- \ w, 8= }qu K$h=>? @\BCDEFGHI JKLM

([)\I/I'J'A% lzfggzgf:gﬁ@ @X>J ng X W4 cul nr% 4@Y‘ EPL, cRE}Bcterized
O fboRALY! WA 128 NZV(JLRZ%H};;& D o o Re TN ZI M abed
Ent r yWor dDocu nt r1 #% ) *+, - /0123456731330;)i Guov§ @i Neah He FRot

<= >°@\BCDEFG-ithtB/N@EGJ§$ﬁLgV\AK‘dZ Aljigongsa SERTRR rote
" #SO& () 7+ - ] 0123456789: ] aerghr) pr_iFSPui\MgZ{lﬁ “h
<=>7 G\BCDEFGHR J EUMIIGPERSPUAREA R § W8 % d&R Gt ERF imop ected trom the

opqr st uvwx¥z{3|
5 group consisting of Clq, MBP, SP-A, SP-D, BC, CL4 and
ACRP30, or containing the collagen domain of the EDA

protein or a functional derivative thereof.

26. A DNA seqguence characterized by the DNA sequence encod-

ing the fusion protein according to Claim 24 or 25.

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

26.

28. B host cell characterized by the host cell being trans-

fected with an expression vector according to Claim 27.

29. A fusion protein comprising the extracellular domain of a receptor of the TNF
family, fused to an oligomerising domain of a protein selected among the group
consisting in the cartilage oligomeric protein (COMP) and the cartilage matrix
protein (CMP).

30. The fusion protein of claim 29, wherein the receptor of the TNF family is
selected among Fas, TRAIL-R1, TRAIL-R2, TRAILR-3, TNE-R1 and CD40.

31. A DNA sequence encoding the fusion protein according to claim 29

2. An expression vector containing the DNA sequence according to claim 31.

I

3. A host cell being transfected with an expression vector according to claim 32.

[V3}
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Fig. 1
Flag Linker Specific linker
(1) FasL trimer
(2) FasL hexamer
Fig. 2
nr Non-reducing conditions
r Reducing conditions
Fig. 3

A FasL trimer + M2 on A20

B FasL hexamer + M2 on A20

C FasL trimer +* M2 on Jurkat
D FasL hexamer * M2 on Jurkat
Anti-flag M2 antibodies

Fig. 4

Super FasL

Fig. 5

A FasL trimer * M2 on A20

B Super FasL * M2 on A20

C FasL trimer +* M2 on Jurkat
D Super FasL + M2 on Jurkat
Anti-flag M2 antibodies

Fig. 6

FasL ACRP30

Fig. 7

A FasL trimer * M2 on BJAB
B FasL-ACRP30 + M2 on BJAB
Anti-flag M2 antibodies

Fig. 8

TRAIL-ACRP30

Fig. 9

A TRAIL trimer * M2 on Jurkat
B TRAIL-ACRP30 * M2 on Jurkat
Anti-flag M2 antibodies

Fig. 10

TNF«~-ACRP30
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Fig. 11 _

A TNFa trimer + M2 on CT6 cells
B TNFa-ACRP30 + M2 on CT6 cells
Anti-flag M2 antibodies

Fig. 12 -
CD40L-ACRP30
Fig. 13

A CD40L trimer * M2 on human B cells
B CD40L:ACRP30 + M2 on human B cells
Anti-flag M2 antibodies

Fig. 14
A Complement protein

6x3 chains
(3 different genes)

B Serum protein produced through adipocytes
4x3 chaihs (1 gene)

C ACRP30- (TNFE family member) fusion protein



