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WO 2004/ 099244 PCT/ DK2004/ 000329 DETOXI FI ED TNF AND
METHOD OF PREPARI NG FI ELD OF THE | NVENTI ON The present
wonvamwdam rel ates to the field of therapeuti cPCT/DK2004/000329
i mmunot herapy, and in particular to the field of
active i mmunot herapy targeted at down-regul ati ng
aut ol ogous ("self") proteins 5 and ot her weakly
i mrunogeni ¢ anti gens. The invention thus provides
DETORVFGED and ANDpnBRHEDh OFRREFAGENGC, det oxi fied vari ants of
tunmour necrosis al pha (TNFa) as well as the necessary
tools for the preparation of such variants. The
FIELDQR R E HMVENTE®Ner rel ates to met hods of i nmu-
notherapy as mell as conposi tions useful in such

nmet hods CF NVENT| ON 10 e of
The Pﬁ‘??ﬁ%‘f‘l’]%}t'awe T H]"ﬁé?lcl—%rfl“?raé@”t& IEAethsFary uf"”‘iﬁ'@ P&F'C”'ar to
the fidltl ©F acitvengnuilinstbaspy hargeted @t dowa}decgnatwng ragtc&drgoea(‘lselﬁ') proteins
and Q¥fer vJeQﬁy lrﬁﬁ‘hnggé#\ﬁ:cﬂﬁéns % ML aRkNtiont ﬁs Hr%@nd@g né\i 'a?{c?lmproved

i mmunot as a nmeans for brea tol erance
IMmANeLANify &8@"1‘3‘?6?’%"'%5 PHAMOYF BecsRTiRRIBlF Pﬂ\iFal %%WF'ba%the necessary
toolp i liled pipedtiod of sueh heranits erhe nclestisreflirthehydated aginethods of immu-

i1 ate seventies
”°t“%ﬁﬂ$}egstvgé§' %ac?)s gggoéﬁg\érr@}] sﬁl\%\nﬁtn%ggondt i-fertility

vacci nes where reported 15 Vacci nes agai nst
BAaCREGROURSBSTHNINERfMEoNave traditional ly been prepared

by "inmmunogeni zing" the relevant self-protein, e.g.

by chem cal coupling ("conjugation”) to a |arge
Use o6 aetivg imanudothierapy r{b@ecinatioo 8r asi @mepmsodfeuring of alleMBting disease has
rece‘be@l Q_ﬂ'@\%ﬁ& )att@ﬁtlﬁyov@: %ﬂé&tj PRads. f\lUia'len tHRARa L YR iRGiunothe-

e _aut ol ogous proteln and foreign carrier
rapyp‘i’%? BieAng o br %“SGP'GFPQS%SO aytelogepsIPretsins t%"’ltrau%%“ewe'ated toa
pathidgidab(or pétidrwisé uhdesiredinphysigegicconmitiet iasehded known since the late
1 eni. - per
sev{n‘%%? %é.letk%gg ﬁEs? ﬁﬁé}ﬁn{?&é’b(litﬁ')aﬁ{ﬂ ﬁégrgl.t&g)%gg?e?sg%i% B‘?Bé’ntgﬁ'e
breaklng of autotol erance. Later research has proven

Vacé.ﬁ@tagalﬁshmtsiag&gcem.?éﬁsaxa@a It.%a.tnsayw MQ%&F@/bﬂﬁmﬂﬂhogemzmg”

the [EIS1EB SR PRAR R YD RS TR EorlREB N &F BderoRfupian and
immunpgqyar ¢aariér-pretetnh@f. fusc, 16 hat o)t drebyi prepanatianesf figai@ecankiatcts be-
tweér?tHe%%@&uQ\S%telh' tifd I*ol'e@'? aﬁﬁgﬂ Prat (PYwolddfo7383). In such con-

bodi €s dlrecte agal ns e carrier portion of t
Str”F‘ﬁnﬁ'\‘?dﬁEﬁﬁRﬁ@r"éé’? imieinoggnie mﬁqcy'ez%reéa%%% for e pm"'s'm epitopes
for BtitlpEoigmipRoqytast (BT epitbpet) that Fandesposaiblecthé éedakingalf autdtolerance.

particul arly pronounced when the carrier has
previously served as an i mmunogen - this phenonenon is
Lateg fesprrcidias #rovied thatalfpprabissiiclh atrptepies enay indegH ipyeyids fgirie breaking

of t@érafte agbRiP autofddbus proteini¥TH MAMbEPof &33!5m3 3%3éncoh'|€t‘éﬁwe Most im-
| C vacCcCl na

portE B8 f0E gt et ne st 0GRk s Wi by Mt gominated by
the potibodiestditeeted Rgainstitbertardert pdrden of the mbmun@qenyfémr@asathei reactivity

agafnbd tﬁe%b&ﬁ’odoﬁ§ H*Jtén 'oﬂeﬁdédlnhé@tah%?fegtqhmg rpgrtfctil‘érli/ BrB#B&nced when
Ies ai nst he Carrler ortlon

the FTOP O BT gUSHO T RS S IroBgl e EheAeTRan s as carrer
suppresyion@e eagiaiatigdperimealatitzh10g5 .y Sund] Baabenl 28(3375-3380). However,

whe%QQﬁngﬁ@r%é&tB%é%Qﬂ%Q%ﬁ? necessary to re-immunize several times per
year and to maintain this treatment for a number of years and this also results in a situation
where the immune response against the carrier portion will be increasingly dominant on the

expense of the immune response against the autologous molecule.
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2 Further problens involved when using hapten-carrier

technol ogy for breaking autotolerance is the negative
wab@nriogoef f ect s exerted by carrier on the aut oPOLDK2004/000329

protein part in such con- structs: The nunber of

accessi ble B-cell epitopes that resenble the

conformati onal patterns seen in the native autol ogous

protein is often reduced due to sinple shielding or
Furthergkphigme invsiveg whep asing harfae-cewiet tashoeloi fioo hegakioh antpégerance
is thie 'h@b'&ﬁ/é s'téhcté?fécé@xfel’té’@[)\} catfied EetHerBMAISSHRE prd%élﬂ Part ih ¥uch con-

n diff ar act

st 1 ey R Sron e Bt et aise £ SRl 11 Gonfoppptional patterns
seerglﬁlt%ﬁdlﬂleparlthDgth piaeinds piedn redmedt dugftotsimaple shielding or masking of

epitGRAVE aliB Y &d?u'?&‘" ah@nﬁgl %Harﬁg@g HdgEedsltw AL EJH-F5t of the iMPRiInogen. Final-

enonstrat ed -proteins wherein Is
ly, 1§ i VQ'UU%ﬁer‘tclﬁ'@dt 'iﬁ’sChIafatC‘t'q”ée adaphea-carrifgIneeleyiedn gHfieignt detail.
epi tope are capabl e of breaking tolerance towards the

wo BRSO RS R Bror il i RaRtb et Pel Mhppry g aratestes.
wasplﬁmpe$trﬁted1tf@t aelf-pmelemymremtlﬁ Hrsubstiaked galittle asipmregingle foreign Ty
epitépid £k RGUHRe &'B?@élimge@letrﬂ'%ftomé %ebﬁlt&f)éiﬁ@rp\‘&@w PoctuB as put on

the pﬁqs%'r/%t‘ﬁ)éw f tenfuﬁﬁ/sstg%cng gggweﬁggolé%ggr%grtgg "-8];’ é{?éﬁ) ensure tgnat a max-
imumxtumdree bf/agalogowsds’-sélldpiiopeswordth be prasheved irt fHedohimamogen in spite of
the lnﬂgl:l'&&ign %F %eblfo%?tﬂ\ 'ﬁPé?&rBérﬁdTl"P\§ sﬁf‘@t.]eby fids Qénerﬂllgrbr@xfeh'e%rta%ely suc-

he 1 nmune re onse has an earlier onset and
Cess&“'t‘ﬁajﬁ‘éFFh ?? theeantihagies Pi‘&t' 5 PURRETSPRFHAT- aseli s A piph affinity and
thatwhé Imraute agdpdnsermab ac aaricesonsebasd 8 higher Wi Hah20&8Zéen when immu-
- A of the above principle. It
nm%@ﬂ g‘gﬁgﬁﬁhal%grrﬁe??%@_@é““ on of single TH epitopes in

the codi ng sequence for self-proteins could induce

WO Q§120b2X bfovitied IRHEHSERAGSH 6iChb SbovdBHnclpRAG was found that introduc-
€s [
ton TR ERbls T 8R4y s SB35 200 " R 5Pt Ptk P Siotoxi T

lymptoeitien €L h graé psact sirsifieallyotith eatis elrdssing tha¢elCptateinOThe techno-

|ogy8crf<w¢ 69}%@97 alsb %raﬁt%a@oreém%émn&%py,tmré mm&smes and CTLs
stil uired to preserve a st ant

[
are F‘Faietdl o tB‘FseBerE‘écldl eprttBpaer “Wﬂ?ﬁar"‘mH'@cﬁFﬁ F§e‘¥”é&5"?6? preserve a
subgtditfa) fréddfom, of Gacdliespltbpes. TNFSF2) is a potent paracrine
and endocrine nmediator of inflamratory and i mrune
functions. TNFa is cytotoxic for many cells especially
Tumoyr pereiinRCcios ATV, TR FeaaraRecting EYRSER IS .2 POtg PRERsTine and endocrine

medleﬂ'blt ofahflamratent ddd @fhire fmﬂ&@nanmpdeﬁmsw.a f&5ﬂ§rﬁﬂceﬁl§ especially
um)ur necr.osi S d reg'rt%ﬁ

in com n%matéogn\@% gaerP?wgc?te gléonr at er i d%ﬂtilﬁed in 1?75 and demonstra-
ted treiniiate tumpur pRerosis akd rﬁgrﬂssIhasTmcr?tntlb@@neraeﬁggtcf@és!@teabeen investi-

gaté?ﬁﬂ ‘EI@{‘allt BRI tROYreatthd PHE Aot HIRR @ suddels 88 bér{celcﬁ‘a@?a%‘;/ although there

TNE t
are 50l GBS d=p TRER KUV THROEE TR P EE0 B BiF HEG f cocheda
and TiNFas discerversd ithat TNFRekerdsitd fundiimphtheougb @eptaptommpddiatied grrocess.

Twooélﬁé"@ FGT ptark f(ﬁﬁﬁi%‘s aFN"_I‘ﬂFﬁ%%K/Q e E%@% tﬁ&dmedlate cyto-

TNFR7 ve beenidentified t nedi at e to
toxig gog @f'awmaFW Iegﬁ?FEPBWFOefT NE‘?:M“B?S aPﬂIFP&rP 'Pﬂ%mE‘éEOW proces-
ses d0hdenrprat ndlb esnatory| disrasdsOiky ripsubsesid asmdeticl(RA)RGd is suspected to

havg Iar ﬂﬂ&a}q r&lg{rl?%gépa&?é |¥ds;§jslé>ﬁ§§% gB?ngln? &F 'i:!%e’fmas(?%n%l bY SOII]Jble receptors,
recerpécrrespﬁﬁﬁw é’n‘tgfseémﬂ'i’rde%%ioﬂ KETNFa Blogefion §r sronpeenat gty TNFa an-

tiboGieg Bl athictpel tHblapy FRBRRb @varse the biological effects of TNFa up-regulation
and signalling.
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receptor-specific inhibitors, down-regul ati on of TNFa
production or nonoclonal anti-TNFa an- tibodies are
wa@rimasPive therapy forns to adverse the bi ol oBCT/RK2004/000329
effects of TNFa up-regulation 35 and signalling. WO
2004/ 099244 PCT/ DK2004/ 000329 33 It is evident from
the results obtained fromtreatnment with sol ubl e TNFa
receptors and nono- clonal anti-TNFa anti bodi es that
It isgvidentTirera theheaskiss/ohtaingd Famdespsmpnt Wity eqlglile dNEeesserfors and mono-

clonbl d@i- 'it?ﬁia aﬁliﬁlﬁo%%sﬂﬂﬁt Sntdfrﬁﬁﬁﬁﬁra Zh@? gﬂﬁcbssTNEévérEIQﬁééM like RA
con er n Ve.
and -Fﬁ'\_@o ‘ﬂfejj% l”@taggd@ﬁ.i%egg‘gerzt is) ?tﬁ)gpﬁﬂ%ereg sgfe and ePfW%ve.

Cent ocor/ Johnson&Johnson) and En- 5 brel (Etanercept,

To dafemmw&@e{egaﬁeg @eﬁﬂEé&?%fﬁﬁ% Igld:ﬁmlt(‘];c% éimeongsms%ﬁﬂsnd En-

I's'a chi mericonouse- NURAN MONOCH oha ant
brel {Ftapercert, HRAUALY haye Getreanpreyed el CF““§§'S‘€§6| at ed TNFa
Rem cade bl ocks the bi nding of TNF with its endogenous
receptor. Th 0 and  Dr .
Rerfiie 1L B e FOA) P a Bl BOser Rt SO ekl a5pingh ggjuble and
cell pgsociaked TiNTanRefeicatecblodks shea/kingding of TS with itz iendpgenoisred surface

TNFQr&eaee THRffo38 Ak br&@A&ﬁm}éeei.wwA)tabsfroaedlﬁerﬁicsée in Ot€ober 1998
di cati on was exte to |nc d unctive use wt

th
for ‘f?ﬁt'rh BAgRLt ﬁeh’erferf’éu [RY Cr°£‘|“tsrﬁ ?etaﬁé “’rf@cF%f%W“’?'&f'ma' thera-
piesnEltehintlicaticat was dr¢erajey tairohide adiinctivedusk withd@&hotrexate in rheumatoid
arthBL RIRRRRIE & hBEIoARYatk Qhergypé]&esal%‘ .ﬁ%@&ezoo?ﬁ%&len%rée #herapy in
reconbi nant protein consisting of the extracel
Crofybt €isea5e0f the human TNFa receptor fused to the Fc
portion of human I gGl Enbrel i nhi bits TNFa activity

Enb 'ssaerre\é rﬂgméﬁ: oteln oﬂglgt? g ofNﬁ a(l:c% 6I9r porf o rhg%gg TNFa
nbr el ?1 J art

recep@ggusemsqa éhet Frawprgevofdwq@algﬁénﬁ@rﬁawbltﬁe“@\lfatarc@wt\e@v serving as a

decoy Tl‘fFatrE&?p@orTNER a@ﬁ%@&pmb‘i&%r RV eméudfat&ili iaRthriti€ Al November 1998.

Morg Kl GO EGHE A BT PP Rerca] C B AR 1R BREPGHRS e ofcini-

cal gftiteey andreafaty-infolmatémh ddtkr@esaeem:e @ng gerfermed oatinvajigly and although

infe@&RRE 8hd ofeF inlNGRe-FdiRa ag\%rlléese\%ntsr et a ﬁ%ﬁ(ﬁtcxncern for TNFu anta-
eval uati on of post-marketing experience perforned

gonisise reeEpt 2RIV EKAUSHINSS RATLTRIESNR SRHRIGERHPYRBY IR and the
CorfPnitreel édr PrépCiehd?y MedetnabProtiadts (IPMP) Stdtes thhedrapTera tharepiea have a

favofuﬁa\f)?éjlrlsqpﬂa&eh Eﬁa#&%%ﬁhbé‘ghqgﬂ)&%%ech%%&oh’lgnjd’n k&ﬁ%rl\gjeggm serious in-

|nc es on-serious In-
feCtﬁaﬁlEa‘{?et@‘?“rré‘&wreﬂed Con'pared with the established
antl - TNFa t her apl es, the presently suggest ed TNFa

Confpared { hﬁerg?%Y %pq% gh@fgﬁegrg{né‘g ‘%ﬁ% Bfessrhtgyr ‘E.ggé"s[{‘%aaﬁggqp.mmuno-
theraphh@mthawﬂvaﬁrm of migrogrant drheunt yaeniatiots wid lesd fieqyent injections

to kbéH Y BigARStOMINFADR O%b Qlﬂ%'cof%BEl’feQQ\ﬂihﬂ&geﬂ\ﬂs@l@ssbftrh(Yr%clonal antibodies.
equences are a Or sSi d q fects and

ns IS
The PR Ve S EFRPEE Felwer g ok A e PR terapy. Tt
alsortztiened|thad yatluah adlyclorial botihody esgponsewilliakt asag thoas efficient down-

reg\ﬂ&ﬁ?o@fl\flﬂGQhﬁrnBtthMFTKIlecgﬂ‘\le?aIp%s. of TNFa than ot her
anti - TNFa t herapi es.

TNFa is translated as a 233 amino acid precursor protein and secreted as a trimeric type II
transmembrane protein, which is cleaved by specific metalloproteases to a trimeric soluble
protein where each identical monomeric subunit consists of 157 amino acids (the amino acid
sequence of which is set forth in SEQ ID NO: 10, residues 2-158). Human TNFa is non-glyco-
sylated while murine TNFa has a single N-glycosylation site. The TNFa monomer has a mole-
cular weight of 17 kDa while the trimer has a theoretical MW of 52 kDa, although a cross-
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TNFa is translated as a 233 am no acid precursor
protein and secreted as a trineric type Il 30
w0 ca@aspearbr ane protein, which is cleaved by sprCI/DKe004/000329
netal | oproteases to a trineric soluble protein where
each identical nonomeric subunig4 consists of 157 am no
acids (the amno acid sequence of which is set forth
in SEQID NO 10, residues 2-158). Human TNFa is
linkesotingryeayes oy H3kBd iMBPSEAFEr THW CPRIRdNSHAO cystelnag that stabilize the

struH’uEH W%Wn%:énqmr&h&@cula-rrrt@sumw:cﬁe m@ews&th hﬁ@meanw Rrminus of TNFa
of

are wﬁa%"ﬁ)& he WEY %sge% t"%\FttﬁESU'QHS 5 sgpﬂg\ée zwjieletlon of three, two
and zmbmm aBddrKRAIAde0 02 32X he 4ollubitibyehdt ioardvitynote gnportant
am| aé}c'ﬁ lsh_Qﬁlﬁﬁ vsfh% fgﬁ’%a st-ENI:Qn& 9@‘: Blide tSéWe&VtWo%&%?‘ners in the

|ze structureée orm ng
t”thtqna‘i‘?BIOéQﬁ'j Ihgpd SF'g'iﬂ""b‘Pf ithe first FGQéamB‘@t%' Htﬂ?ésaﬁﬂ‘e activity with a
factés 1.5+5Winilesdeddtion NF ehe fastEnihdTp@Inoadttds fredtortel éheaftilliatigtly activity. TNFa

isa &%R%ﬁ]d?eltd Q{'o{en\ead\% ﬁ‘:gwﬂHé |nt§a %Rgﬂtgll X\%le aldgl; %ét%ﬂs %Edmg to

one am
trimge formatiersancheceRipnding Da\@rhfebﬂdﬁ'é'f'edn ty The
|nportant 5 amino acid is Leul57, which forns a

st abi | |Z|n sal r tween two ners in the
Henps. Anart et orag DRI Ot orr b ToREST? 8f bt yimer and a
trimaryibub traadndlsculen srie hethscasdmeveny siitableyasm tandilatd @edeadifor the present
invehtigs.2 While deletion of the first nine am no acids

restores the full-length activity. TNFa is a

wel | -studi ed protein and many of the intra- and
WO i961051849ehe W0 98/4664E@n idisoibse Vazaide Berhhology tHal®rsuitable for down-

eol R QR SRS B BB SRS e o
logyr & sRildisragasaiuch e Sips laliabtashrheudiafid aghdkisa and fnfiagimatory
bowemsetala@ B6th @F‘sb'lbﬁJréé;teiaEh BrRE&VERIES tHE tattis}istrablufe éSméhomer TNFa

tetar or. the present i .

whe 308 efsfestic Bnliva he s Ry ER ity WEERY gz 4a.(Rot vet pusiishea)
dlsctoe@ihmuroggr offggnericsarsiapecifid BNFaovaridotsn- regul ating the

activity of TNFa (tumour necrosis factor a), a

toki ne involved in the patho- 15 | ogy of several

E"eﬂl¥*§%‘§§é'%e RAVRT s@rwﬁ%tqchm'%@t haye pf %?BT%Y%W promising results,
therarard sévierss facasre tlnatfmaa/mmteahgo Hopwherdassessaey thBatability of a vaccine
apijcJtaﬁl’EI L t(ﬁ)b’ﬂéb%g]pé ﬁo%%ﬁ%% %%EI \%ﬁ%c&frﬁ sh:ﬁe te?ﬁnjg%ﬁgery level of the immuno-
genE@ietednt s t he i mmune system Al so, V\D 03/ 042244 (not

yet published) di scl oses a nunber of generic and

S nt s. . Even ugh the .
ror SRS S Pk s 4B i) R U B b i s rapategted n vivo
withor camisbeigeniceding es 'immihogérezesl” anwicgovepateif auisbbg ablh & express

the IRMURSYER ik E&f%.@:kt%fﬁ&ﬂ%kﬁ%&%ﬁdd&g atsiRaBlé R LAd Ves%ns@ Also,
vacci q%,aSF(ilBgr oach in conbatin di sease. One of the

polypgRidsy R LauLE $hahihe | Fncl?te“'ﬂ?émﬁ'lﬁ‘ﬁﬁﬂ 3e PiRE in satis-
factpnycﬁrmumts iR@n industréeh f@mentation gdercedso Hoaempit ¢ aftedadibderved that

eveN Qf\ig“h't @ﬁar‘g%s E}Pthfelé%ﬁé Q@@Lequ‘aﬂ@e (ﬁ%l iLrﬁ: &%Tne&k%%vé Bramatlc effects

construct encodi ng an nogenlzed
on tﬁalam%g'éﬁpfﬁt@f‘éhﬁ’f ARTISE reeveBiie to expr ess 25 the
|rmunogen in sufficient anmounts so as to induce a

Furt%er,ttﬁae Stabllll y O genétﬁ:%ﬁ)ons

(both in terms of shelf-life and in terms of stability in vivo).

Y moglfiedersogéin sequences may also be less than optimal

Also, when, as is the case for TNFa, the self-protein that it is desired to down-regulate is a

heteropolymer or homopolymer it is not necessarily so that a variant of a monomeric unit of
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pol ypepti de based vaccines require that the

I mrunogeni ¢ protein can be produced in satis- factory
w@eanee44 n an i ndustrial fermentati on processPCT/DK2004/000329

However, it is often observed that even slight

changes in the am no acid sequence of a known protein

can have dramatic effects on the anounts of protein

that can be recovered. 30 Further, the stability of
this geateit ivdlabé yapabldi dfiirstiicipg @ntibadiesdhateare euffinmpthaspsgifib éor the confor-
matloR $8tild' @ thePbiyfRkic pkd@hh in terms of shelf-life and in

terns of stability in vivo). Al so, when, as is the

case for TNFa, the self-protein that it is desired to
Finathg \WINFt g sl k@diesubstadce, atl @nfopahyieBrit bis herpedry&ithat thel gptimum

artl t ' . . ' .t .

ol B S Ok P Bt B0 58 iR BE TR el these vari-
antsgre jcapsableceffasniag slogisalicagtiye Sfmpisdar & emag biglpgically active
mordkietd BlaBRfim t6®Bhdd strut@iFe)t he confor- mation native to

the polyneric protein. Finally, TNFa is a toxic

subst ance, and unfortunately it has been observed that

the optinmum fol ded i munogenic variants of TNFa
OBJ’E‘FEQEEUE INKENTAQNi ve toxicity of TNFa because these

vari- 5 ants are capable of form ng biologically

_act ' or. f i ' . i .
s 535 b T Rnhl ) Bpdog ReBplled R Aphisfngea an-
logupsipf NPRENTINIONGS well a5 taprovifecier inpproveremethpds far nsuging humeral im-
murfly @ghiRet thid protE. GuRRer] FRIAOEHBE G dindeitRxitd brfidN@proved

meth A5t el At FOHEC PBFe PRI sy PRSIl S RERipiRy Finaly, i
alsozlpieicasef thérinyepiiant teipnovideufiot hidner means anchmeadyirescthatodretulgeful when
prefaliH§ Bk Uﬁlﬂ;irf'g_;%gfirﬁyﬂodé‘d inffRGRGeRs. met hods for cul turing

sol ubl e TNFa variants as well as variants of other

proteins. Finally, it is also objects of the

i nvention to provide for other neans and neasures that
SUMMARY [T ik IW@WOW eparing or utilising the inproved

i mmunogens. SUMMARY COF THE | NVENTI ON 15 When produci ng

| arge-scal e ampunts of reconbi napt protein. in -
Whep Rrpig 1= s g BpTounts f TR@TBIIABRProlRd 1} RS ROt el e is often
desiesdiphattieeppiessidu ptodbédenesesamilblip be inglision bbdiss wmide the bacteria.

The POLLRS o 5 dRe dNEraP 3ol Bkdrble thl & pr&anANRIdsAre hBin%ali} cBnsiderably
SS1.0N

several: For exanple the expr el ds are
NiotREMRER e ROIELT BEMBISRSFS i S REe o Bodifee At Fhe Rirification of the
proteings elss Eatiltaed hemlusdthe desicddisipoessivodireBict aredsitytend conveniently
sepfpchlitiRbdiasle BhatliRfronPtsLBribiefhdtaddct |1t al ed
ecause the desired expression product Is easily and
conveniently 20 separated from soluble protein from
WhénlexpbaR€ihg fal ratorhiRfianie Ptatéih @B instiB R iIRNRSI@SBAdNS, & is, however, often

necés%é:r‘%r{t& Isﬂg‘gct:t th L perlegsioanS rlocli]l,lsc I’ccg‘I \t/)?lneouls %gétgﬁlr(e) ol,tl:lpn%dﬁrggésséstin order to
'S, "however, often necessary 10 SuUbject the

obtadr jirie g Hiakaviqeiy dctive feron ik fislls norvel accertpip @vergthough such a step

leadBtO B REEEM 1693 P ESIEI rebdMbiRdH: PhdteintthitNs AeRir@bIO&H &Y th¥ correct bio-
ve form but this is normally acceptable even

.act
'og"?aﬁﬁlﬁﬁtﬁvesfﬁgﬂ' a step

However, when producing recombinant immunogenic variants of non-immunogenic self-pro-
teins such as TNFa it is necessary to introduce Ty epitopes and thereby the primary structure
of the protein product becomes altered when compared to the native self-protein. The pre-
sent inventors have experienced that even the slightest of changes renders the traditional
approach of inclusion body expression followed by refolding impractical: The yields of protein
after refolding that has preserved a satisfactory fraction of B-cell epitopes compared to the
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| eads to a certain |oss of total reconbinant protein
that is never folded into the correct bio- 25
wo oguoed2hy active form However, when produci NBCT/DK2004/000329
reconbi nant i munogeni c variants of non-i mMmunogenic
self-pro- teins such as TNFa it i S necessary to
i ntroduce TH epitopes and thereby the primary
structure of the protein product becones altered when
nativeoseifaretein aretveey eitan low, el thisparobleinrincrdrgs iith -the egroplexity of the
prottiA\ie Rt &kisnhave experienced that even the slightest of
changes renders the traditional 30 approach of
i ncl usi on body expression followed by refol ding
It hasmpmalsdendalirid thhiedesigaingsandfeffpctirigeéxpresaibh ef proediokahishgcts that are
.' ) i B- I . .
proa‘iJ@@J a%%ozubg% ;%géruée( ﬁgmaba%%"nbvé)é‘%ng{{%%g% bRBaifly Rirflogenic vari
a“tsFWCW—"DREIT)@H? OGS though Rigspquens pHifiqatien eeps brempdngre complicated

becabé thel' @Mlubléliiﬁbtélhs Ra 0@ BInb e, €as fital Wutified 41 correctly folded

oo R BSlAc) 8 bR il T o B30 g oo
proagh otidingd alnvet Audtvert hmortamﬂy, the perified dbretsing @btaiyied from this type of

expRESMSELMidiT & Rithaed @précebéntdd SBIRG th PreséR) BEeIBALd HF3he native
ant s of self-proteins - even

Se'f'PF%%raﬁ'%Ew@éaﬁ% arf)ﬂ?” tation steps become nore

conpl i cat ed because ot her sol uble proteins have to be

In bFlQ‘ngé’c%pleé Haetlgg'pﬂ?slegtpwérftloﬁdso?\[bqje &)&{rés%ﬁﬁ'nlo\r‘ vgﬁér\qgfocfems is an ex-

I n si her
ce"etnha?ie@xﬁeﬁr't%m%a "i'%a"tyﬁé eefingdfor i"'E‘)'ﬁH'POg&ﬁLC VﬁF'@)%FE Rf a self-protein
that@ud buitaetk faboaeinatierdpurpedey. | nportantly, the purified

proteins obtained fromthis type of expression
exhibit a hitherto unprecedented ability to preserve
In ogleg & pbtaipithe geal o foluile pradein wupressiorsef such iramenggehizedrself-proteins

(and/\éithénhpr?féﬁiné vgt'ie% gﬁamg\éeﬂavel ﬂéehﬁrut%duc@epmh@ bn&aaﬂsehheqce), a num-
esen | NV |

ver Bl GRET e i \Bed SOy LIRS R R TUr I Seppble can be
produnéd byastiabilised gwin stgcfuoe bothmonrtbg eninomesic leselttsit afso dy preparing
mondflefic H‘\'n%c@'o?‘thet'h\% rﬁurlﬁmélu'aﬁ'naglsg sfnqlgleYr% h@ﬁf bl%@ems can be stabi-

urposes. In order to obt'aln the goal
lise "T‘CG?ré'FrW ta)the Ea§§'i“69r°'%ﬁtf‘§'ﬂbﬁerﬁ'ﬁnunogenl zed sel f - pr ot ei ns
15 (and ot her proteins where changes have been

Anoi!th rnﬁ%lfl!%%gfac&rti%%e%ljn{r% Ga\(loi?i %glgil(f {]on%) fu% J‘%’]?i th Erte%eéwtt inventors’

I'meric terns
lab hive e findicaied theb fesmeeietiprofcbastanie atmwmeeaerbsures than those nor-

maus;tuaéu fdr%bﬁ@'uﬂighﬁigﬁ Vel &4phdiEien RAddly PaLillthR th® PRIIBEHDR of soluble
¢ I\‘ﬂ\é?‘ I ”ﬁB ?el% preparing nononmeric mmcs of the
OMMAER" M hRIC*'SHd al so sinpl e nononeric proteins can

be stabi- lised according to the teachings set forth

The Irﬂ»ﬁars@hﬂnvg@.oﬁrBQQQ BreviolRP ?Jﬁ?tth%aﬁe;%raﬂlo% cﬁhﬁlonomenzed" or stabilised
I n I n

ernentation conditions - resent
forn}sn'(}\gﬁtrmysprowp%Borﬁmnggeduc mﬂ@F‘&%’i RyiRambigh éFaﬁé'ﬁ\fréFP%’f?r
immashodemiditgraind dasirdbisyebdiceiop elidrhctemstics Tee frégeseinterition focuses on

implq)g!al#\?éntlg %? g’)efs o&%&% U Q% amolgltber %Y g+ecﬁ?é% E)?(ﬁYIR? n?.{g&?oﬁ‘mg ¥1ave

ita on ol'u
beery itiogduedgp @It%yqunts so as to make these more patient compliable while preserving

the immunogenicity.

Apart from the detoxifying mutation, the TNFa variants of the present invention include a
number of variations in the TNFa monomer structure that are sufficiently non-destructive so
as to allow correct folding of the TNFa monomers while at the same time introducing at least

one MHC Class II binding amino acid sequence - these variations are already disclosed in de-
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The present inventors have previously found that
preparation of "nononerized" or stabilised 25 forns

wa biva/opeey4 provi de for i munogeni ¢ nol ecul es haRCTIHK2004/000329
high stability, superior imunogenicity and desirable
production characteristics. Theg present invention
focuses on inprovenents to these concepts, where a
nunber of specific detoxifying nutations have been

tail inW® G3(A4@d44.rt hage gabdearfoundstbatimsergonake fargign én AREape can be

mad@@ﬁ bﬁ@Bar@@uﬂPﬂ Ib@@kt@udﬁ@e'u@ nﬁﬁ\%smﬁﬁ'vﬂﬁhoui M having a negative impact on
eni ci ¥ ron1the det oxi fy

the ﬁ’fﬂr%FFP (fhatante 'ﬁ\?ﬁé’f% PG US é“‘i{}"@%eéﬁtca'?%\)%{’? fgfming a
functioied| T0€a dimemomib@mernf vari at i ons in the TNFa nononer
structure that are sufficiently non-destructive so as
to allow correct folding of the TNFa nononers while at
Hengh@ asigrispeqt e therpyesdige rq%@teato 7 detoyifiedyjmmyneaenigaralqque of human

TNF@,: Mﬁﬁrgﬁ tg@b:ﬁ&ogﬂéi iiflcl SR e RG S Ongtf?%g%‘zmm icadss DNsnd@fiamino acid
alre i sc 4 44
SeqysRTe ESPéB’(S‘ﬁ‘FbB ‘2‘@ C‘“a?r a?‘&f ft‘“h% 903/ 042244. 1t has e.g.

been found that insertion of a foreign TH epitope can

be , HRds, TNFGQH&']O‘H?tho'r Q%@foﬂeﬁ?& SAdidiek WF ﬁTNIEb &Qﬁé Hﬁasent inventi-
TNFa wi thout this havin ive

exPPeWBPER hashiesn nerited - SHPg‘itH@dﬁ‘F P Snedpreign MH% Class 11
NowaTdiTd amicapaldiseqienceintd Hexibladpoa 3, faudti onal TNFa

dimer or triner. 5 Hence, a one aspect of the

invention relates to a detoxified, inmunogenic ) _
and yhpan B\'Farmmﬁnermﬁavor\m@ﬂé%amwuar%hgﬁﬁféofi the pirgert inventi-
at dnﬁafﬁérem%sfuaéﬁi.rgfbdlvwa dell@ss ohd dibilfidk BidgRthaCstatliisds the TNFa

uence %quIUﬁ}h%{d as the characteristic of being -
?ﬂﬂ?ef S a mononeri zed anal ogue of

hTNFa of the present inventi- on, wherein has been

1 nsentresh ‘ﬂ“\iFa' rﬂor%ﬁk’e?tdrta%&%n%ﬁ"lzé@@lﬁlo&@%f heKed &‘/r‘ché/b@sent inventi-

d ass II bi nd |n% am no_aci d uence into

06, Shergipn;ohe o SRR Oed: Aofeh ZoP H4. MURBPIYRrerminus
anadlaogbecrofielététFamdpdr t he present inventi- on, wherein

has been introduced at |east one disulfide bridge that
stabilises the TNFa nonomer 3D structure, and/or -

hu rPelHTaFEN FonORRETST I a:NeRoAITER] 2ealoaHsaT HEIES @ffthﬁmsant inventi-

of dnhWhBFeﬁ"SﬁﬂﬁwsérPét%th suas'i.t@@d amegtedn@ farRYynQMEC Cfass II binding
am nq ac and 9,in the am no

t erdf’ Pﬁ?@c‘g ﬁ%%”%ée'é‘ﬁd l§8p & '?::8” ‘”érr?B/pSF'm”' P R(Fan TNFa

nonomer or a nononerized anal ogue of hTNFa of the
Pr &sgithar FNi€NYhbrorRdh or%&ﬁinﬁbré@d hﬁ‘aﬁ@gﬁ_eéﬁ h®NFa of the present inventi-

in-substituted at | east one forej Cl ass

bi il WG ereihPtiBasiong f%“%’éﬁé’ﬁ@ec'?ﬁ% g5 amipg adish S‘F‘WFPB"n‘S intro-
posducédas pandf ar a2ificial stalk uegon ihNRFa NAenoimBes obliunsan TNFa, and/or
nmononeri zed anal ogue of hTNFa of the present inventi-

on, wherein at |east one foreign MHC Cass Il binding

ami nlouray) INemoeeee ra mepgnegrized analogue of hTNFa of the present inventi-

on, wherein at least one foreign MHC Class II binding amino acid sequence is intro-
duced so as to stabilize the monomer structure by increasing the hydrophobicity of

the trimeric interaction interface, and/or

- a human TNFa monomer or a monomerized analogue of hTNFa of the present inventi-
on, wherein at least one foreign MHC Class II binding amino acid sequence flanked by
glycine residues is inserted or in-substituted in the TNFa amino acid sequence, and/or
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duced as part of an artificial stalk region in the
N-term nus of human TNFa, and/or - a human TNFa
wormaen4or a nononeri zed anal ogue of hTNFa of PETY®K2004/000329
present inventi- on, wherein at |east one foreign MHC
Cass Il binding am no acid seguence is intro- 25
duced so as to stabilize the nononmer structure by
i ncreasi ng the hydrophobicity of the trimeric
i ntedran BiFai menonferees a reang/merized anainavaef TN ofdhe peesent inventi-

Or of, Wﬁ&%meaft'léaf‘sgoﬁ‘é‘ﬁJr@@rVﬁIH@fClgbjs_l\Ivf&ngﬁgtahﬁn&éd?@%&fhence is inserted
i nventi- on, mhereln gﬁ Ie27t one foreign MHC C ass |

bi r?ﬂl'rhﬂm&m”ﬁ?ﬂ B the Pk % anked by gl ycine

residues is inserted or in-substituted in the TNFa

am [ , , .
2 R GBS o SRR RRADIIR o ot e prsent vens
noPenherebRtderst opriBreign MiQMdass Il pRding REdRhEcid sRAYARGE. S inserted
on,or WEUKtIFUtEd bétRash tviRedtRaPdudBedidhcds disambh TRIFGHNALOr

am no acid sequence is inserted or in-substituted in

the D-E | oop, and/or - a human TNFa nononer or a

10 reoEnary BFaameramegreor efmdéribNicsized anaiegugrof S€Nfta ofiihe prasent inventi-
5 Qﬂ whbefEitNest ohé §a°1f brifee if ﬁﬂﬁhSﬁN%s@é@ﬁ%ﬂehgthened or substi-

bi ndi ng am no acid s uence is inserted or
|nt@§B§?ﬂ1%F@@pW€?Rﬁ 0% T dent i cal subsequences of
hunan TNFa, and/or - a human TNFa nononer or a
f re ' = ,
%&r@ﬁ% APE REHBr §lmdhERNR12 L ayggbgn $ilkq S BHdcent inventi
beéw, whegeiysaheilisy aggd/og aﬂa@dltv-towatdé@rwe?lhs'a'5cﬂn§amc|@ﬁ|bdéntr0ducmg
br i H@8tiorNHAOMIRIE murie TNR@Brysiiiime BBOEGIRY, Oor a
nononeri zed anal ogue of hTNFa of the present inventi-
on, wherein solubility and/or stability towards
whepeio t@ddityss sedusecearraotgad by intnaductdercefiay leasuors pantsmutation selec-

ted Ifpom the %dpnc%ng_g{':r% 6?5&3’5 Ab1430E afd A5 Re aiHRrRidhumbering begin-
OXICIt%éIS reduced or _aboli shed by introduction of at

ning Witk theggenminaly imaerdhteel ec- ted from the group
consi sting of Y87S, D143N, and Al45R, the am no acid

In q%lrjl%ng rLIJ’N‘% begﬁ fghndjtﬁatn%llrbg tl¥g l%é}t g@geg:,\]lﬁ'n %&'ﬁ%a%léagrles of the inven-

tiontare thass thafare é‘dublﬁrﬁm‘i@g%ﬁ'r@daﬁ'aﬂ@gﬁi&e wert thay am/@ﬁduced and
isol&ite@1h S18b1é PMErrdrA MeirreCorbhatin@stodens.ei ns al ready at

the stage when they are produced and isolated in

soluble formfromtheir reconbi nant host cells. The
Thel invaaitibn urtHen ptdvittes forovickiesaciddragmate(sucags BNA fragmentsy encoding
such ﬁ%hn fo'éﬁ&nffﬂj aido 8VeA8H W ciudifly SUHDNATHAASRE! C

anal ogues ang so to vectors including such

fragments. The invention al so provides for transforned
TheGVdnSiot SR lovidys for efrafdrmgd tilR el g pesparidd ene analogues.

i nvention further provides for imrunogenic

conposi tions conprising the anal ogous or the vectors
Thegfivenhien furthn toiremides for immunogenic compositions comprising the analogous or

the vectors of the invention.

Also provided by the invention are methods of treatment, where multimeric proteins are
down-regulated and to treatment of specific diseases related to the particular multimeric pro-

teins.
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Al so provided by the invention are nethods of
treatnment, where nultinmeric proteins are 25
waeloamoregul ated and to treatnent of specific dPEERKR®4/000329
related to the particular multimeric pro- teins. WO
2004/ 099244 PCT/ DK2004/ 000329 99 LEGEND TO THE FI GURE
Fig. 1. Flowchart denonstrating upstream processing
of E. co/i production of TNFa proteins. The work-flow
LEGEMR WA THE RISEBEt 0 eval uate the rel ative efficiency of
various fermentation con- ditions in the reconbi nant
producti on of TNFa variants of the present invention
Fig. 5 B P coeA GBS TRES e R A BRI QTG Aroteins

The tWoek-flol lshowm g, usad fweﬂaerat@fhetrelaﬂse efsieiendyroftvaroysr fesaattation con-
ditio‘?‘)? ﬁ]cfhfe' & tﬁl[;]a % @dn‘% TWIF!] lvart?ﬁ'nt? &F th%'pp&%n{aﬂgentlon
ex arify t

al ne In order to c e netes and
bounds of the |nvent| on. The ternms "T-1ynphocyte" and
"T-cell™ will be used interchangeably for |ynphocytes

DETAILED(PISKI/AFUROPF gHA INVENTIGN e responsi bl e for vari ous

cell nediated i nmmune responses as well as for hel per

acti vi ty in the huneral immune response. Likew se, the
Deflpifippss " B- | ynphocyte" and "B- cell" will be used

i nt erchangeably for antibody-producing | ynphocytes. A
In th%%ilg\ﬂ?\é,: ﬁa@régéa{tec;f lrt]eerg*lusstushg Tnethelpﬁj sfeh{lgp%c‘agat%npa 8t Fhrﬂ% will be de-
fme@uaed arlained Wectftaéhdnr@ré%davfyahgwmﬁar@eb%@ﬁﬁof(thﬁ@weétm

"mul tinmeric protein" is 15 used |nterchangeably

therew th Hence, .bol tel b ner.s
The LGS STV B el ot BRe o) bE phe it Mhan e for Rigpahoeyees or
thyrhiogeiyimahat are pedppnweble <forf\mrlnmd3<;ellnnahaated>imMUseJ fefspasebendsll as for
heIp%P gétgﬁty n@fhe%%?ér?ﬂ%nﬁn@ ‘}iés'bgnséo‘lL%wlsQ C’Jh@‘i@r%sWBtll)anhM?@e” and “B-

termare processe re-proteins and pro-proteins that
cell a‘f"ﬂ'é’le %F%E@@@had@e?lﬂkﬁf‘lﬁ@ét'ba‘idyr%'%‘fc"t%mf’?%teé t er ni ni
and at | east two free N- termini. Finally, included

A “p8 é/lmv%lg ﬁ)r&?m G rgrclelﬁ dzéllllne% oalna'gfe?r{ &hg};[ m(?:i< Hg% aﬂgas%?\np h]glggésptlde

east t WO
chaigg tnﬂﬁgteamtsonbg@ eydto- bnd)w@gm@athiq/b@ndt Gth,eatenml“éwimrlcewotem” is
used irké/rcﬁzrr@%alf@%@e\ﬁitrﬁt Hesde, %l%m&o%@ may bé‘ﬁbll}ﬁ‘@rs cofisting of
sevilTHRRASIS RRL AU o (Shc AN ol ATIRGGEN) 2 . AR SHE boncs
andfmwinppepvaled Hitving. iAteo| indiated svithet thetteah apeaprosesedd prigeproteins and
pro-%%’cHlﬂQ oSt aﬂ:ter%r%@éésﬂﬁ mcfhﬁéréq Iéa@t @v&ﬁé@t—%r‘?mﬂcgnﬁ@?ﬁéagt two free N-

pro el n. e ana rotei n of
terminl, SiRpiNG ANG e b B t%mysrfgﬁ E‘Bf’ra&'é’ %?1’1%5“9 C&ﬁ@&eé%%be&ween at
leasp Oy pEiypaptideothat may fietruciesn abstaldabtit yetpidiggepy bctive molecular en-
tity M'h@g'a dlisttmgtsiqﬁer‘ii.s{aﬁal@%@t‘aré hat the anal ogue may be a

variation o e polymers nononeric subunit
structure, but in that case, the i nmunogeni ¢ anal ogue

“Anhl‘ﬁﬁﬁnﬂ@éﬂi’l‘mear%ﬁogﬁ@'f (6r A8 “PehiridRehiged #Palob 8 Br C#At)aXR&rein meant to
Ihatt qrrb e th 8 ttI.V? Q_ollymgr.. . .
designate a snn e polypeptide that includes sdbstantial parts of the sequence information
found in a complete polymeric protein. That is, the analogue protein of the invention includes
one polypeptide chain whereas a polymeric protein includes at least 2 polypeptide chains. It
should be noted that the analogue may be a variation of the polymers monomeric subunit
structure, but in that case, the immunogenic analogue is capable of forming polymeric pro-

tein complexes that resemble the native polymer.

A *monomerized” analogue or variant of a polymeric protein is in the present context a single
polypeptide that includes, in covalently linked form via a peptide bond, at least 2 polypeptide
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A "nmononeri zed" anal ogue or variant of a polyneric
protein is in the present context a single 30

w@odogpeptsd de that includes, in coval ently | i nkedr/D&Rem/000329
via a peptide bond, at |east 2 pol ypeptide WO
2004/ 099244 PCT/ DK2004/ 000329 130 chains found in a
polyneric protein in nature, where these 2 pol ypeptide
chains are not |inked via a peptide bond. "A

chaisufosbditt @ ablyfedg prteifl irofatarepwhereghess 2pdlypeptidgchains are not

linkdBid b Feptide @t ein is intended to nmean a part of a
mononeric polypeptide that constitutes at |east enough
of the nononeric polypep- 5 tide so as to forma

“A sOisi@itial frigrherdtobls m:bﬂorinerlcsubsbf’amhiu&inhanctplﬂaemaﬁmtéiﬁed to mean a

part 0 :P nQonn'%elz\% &Ee&%@ thQ: B&gﬂ%s apl nr&ﬂ;l]i bR 'n(f%wmerlc polypep-

er e ni ntend
tide @e Be tefopol a/drspain @r@g fﬂ@mm@ Stun@aa'?ﬁlwh%éarﬂe §B.cogfgEnrion as can

be fodnd iNERe RURINRIrRSDréteinl ved from humans and ot her
manmal s. Al so ungl ycosylated forns of TNFa, which are
prepared in prokaryotic systens, are included within
A “TNRe pblgpedidet shetdn ottertded td dermtasolapqptrﬁesr navirrgatihie r@gnino acid se-

queifc%réf HRgq gk*gf ﬂ.ﬁﬁérﬂ;e'd benpﬁﬁﬁﬁr‘%ddd{ﬁert RahgIsURRo gfwgﬁccﬂylated

non- manmal i an eukaryotic expr E‘SSI
fomssycgtTé'ﬁg whigh gwcﬂfﬁraﬁre%me@wotﬁesvﬁt&ff@da&ena‘i'udw 'mgﬁerP@u“da“es
of thidt@rrh @t ave rrhblhavipe b arpmptghydesylationi mttentseivd el thchade df leag. yeasts
j. iS. . L.y - j
oro r%gﬁmér%ﬁ I‘ee@ et%%g%/h{ 9&#r§ssr‘)ﬂ.t%g£%lé‘us.t Irtgg?%%wg_%? ﬁé ‘rﬁotec.j thf'at
WhefygiStig the Fasm “ARIREQ pelVpRRisier (s intended E1t Hhg BRIGRARHIER I Guestion is
norﬁﬁﬁ%o@nﬂ{rﬁ)@%@elﬁ whbi® Bregetgll to theQingh#l.to Woithtad I othet words, the

TNFﬁLIQE gp%gq%lfeﬁy a %I}I qrtelsﬁr %Se)é rgxlooarll'la oﬁge ?ﬁ“%.P R Ss%ffg)ggﬂem ENhICh will not
normialyagiprofiseptopeni icenuilei respohss adrinsh THFe h@me@ubnaém @@Stl@m
changes in its primary structure and/or that i's

A associated with elenents from other FPG%P
A "8ie gnalgoe g ANEQRCP I Wi TR &eFRP! 5 puae SR Genges in s
primieN-atrpabieneial drdbatt io assosiaied atitheel érasinte firopastheremoletilarespegies. Such

a ch%né?ga% ifﬂ-at B fn”éﬁé ¥or?ht c'éfq‘?;l aerl@&zdé%g?’ﬁ%béfdé %Vé)&}fﬂagg J&lon partner

erm nal ad no acid residues
(i.eanelfapee in PBRYISEUETyIrg PP&C'LT’SUFI’:‘] ipyolying &r PR AN ApAN B! add't'ons of

amifle b@&l |ré2;l“rﬁ1e§)’1§Hd)6r |S Uahr besihithel FdrenG indertidme ahiyol deletions and/or sub-

stltuﬁz ¥f et?l c1 po e{g? %Imdln S%E@%Pcﬁﬁ%‘a e%@&rﬁga%?%dg ﬁgjtr@.yterm are

t I'ze
derldatsz@dgélf@mmu@w &f thﬁ‘tsi(LﬁCﬂssmmeémz;ofdﬂoqfﬂmon% of WMl be
under st ood, that TNFa anal ogues al so i ncl ude nononeric

It w\qﬁﬁée;g y ?ﬁt{)%ft@%%@%%kng%ﬂ%u_segb toancgl:,l.pae{jggr?%ﬁeﬁﬂﬁovfangntw@ha% contains
substhbitia peaas oOeonipléie ANFh erudtimerid groeinss | nt ended as
references to the amino acid sequences of mat ur e,
wild-type TNFa (al so denoted "TNFant and " TNFawt "
Wigey e AP T TNRST Fereiiniie & HEHSH TASSErPE-eagn Btecumin acid
seqlidi¥E&of MatNre Wikktypd IRREyWalsoadedot@d MTREarvBdrd T NFiVktel hepsirg), respec-

twe%ﬁ&f)tcurﬁ hmr-lr-\’glﬁ mTNJ: %"Eed%‘rpﬂ'\"fﬁ%m Ar%ﬁ?&ﬁ@ aK\@ ﬁ‘{ul?m@ awature TNFa

S ruct A Udes encodi’' ng
are sleapien odNG#, r@iFNEqm,m;tr@TNFawt mrﬁage&/wmqre ﬁcﬂNtPeﬁqnf;tr\@fé includes infor-

matidrEéHcodih@ M ERr sequence or other material, this will normally be clear from the
context.

The term “polypeptide” is in the present context intended to mean both short peptides of
from 2 to 10 amino acid residues, oligopeptides of from 11 to 100 amino acid residues, and

polypeptides of more than 100 amino acid residues. Furthermore, the term is also intended
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30 context. The term "polypeptide"” is in the present
context intended to nean both short peptides of from
wWQ2409/09Q244n no aci d resi dues, oligopeptides ofPET/DRR®/000329
to 100 am no acid residues, and polypeptides of nore
than 100 am no acid residues. Eurthernore, the termis
al so i ntended WO 2004/ 099244 PCT/ DK2004/ 000329 11 to
i nclude proteins, i.e. functional bionolecules
to inctigg refeing, izt finciignal bisengirsliep 6pmpdsing dinesst ope Rplypeyitidg; when
con@h&h@aﬂea%ﬂ@o%m’)@ﬁﬂeb dB8se hBE ERM@RYnples) B’écﬁméléﬁﬁﬁslmked or

e coval ent in on- coval en
many e ST REUY e 04 BrrepPRRs b A GBI U Sicosviated and/or lpi-
dategl anclpeydoaipeide arvdthetic bioops. dat ed and/ or conpri se
prosthetic groups. 5 The term "subsequence" neans any
consecutive stretch of at |least 3 am no acids or, when
The tefe \AiRsequgcea iMqapg 3Ry PnseIie Firefss of dprsi ScPrane agies gr, when
relef/arrmmafaaltmueapblyomemdrive@ difédtig feom B;Blatuaéllycbé:&ﬁﬁti@ ?rea amino
nucl ei | ive A "detoxifyin
acid} MITat 10 o:%ug&lc%m? ue|rn g%ere%p%cont%’ext dgfl ned as a yino
nmutation (e.g. a point nmuta- tion) in the TNFa am no

A “d%?dxﬂtlylfﬁls grgﬁf‘%"td"ﬁtthé ?Fb@@ﬁt&:cﬁﬁéﬁtﬂ H&mdl taé Qg?]lffailcﬁ‘ﬂé' > a point muta-
| | V
ton sCHBE THER AT 600 SRAUBTRS Role e The Byt mareEH{B Sipyeigantly less

toxiaim mmla(andame'qumndej (pisindiee avtedpoud hoshirbin wieere the TNFa amino acid

squ’% € 'issaé?f*}gd) ITpm\bgrundEtlg%d t Il]lﬁNe@@F RHdelehd B om’%ﬁ’gf hgfbtlon should

not’ be one that Interferes si can
not P 8“"6 EJ"raF dYErTerss aiBRGCBYlY e UFRESTERS If‘éé'g? &f the Tr'l\E: 8 ”i“t'ecufes since it
is dekiret te grdservameaatirapitofscel | epi t opes. The term "ani mal "
is in the present context in general intended to
denote an ani mal species 15 (preferably mammali an),
Thedereh "m0 iroin $hg Prerent coptigkisin enerst intanded tx denokmen ardmal species

(prdfél'%Bly%bﬁm%hlfh'n),%L?h A8 IR - sab}@w\c%ms Johﬂs&@l’s%t@' & not Just one sin-
latio

gle ?? miaL ?—Isowrﬁs%r tterrp ﬁ%ﬁ) c{eH%tef ﬁ a)owl%ijcmn% wﬁtﬁ_arhﬁ%lg@l speCIes, since it is
impaxtemdrttatnge irgivithe nistrmgtizedfactdreing e gret inethodlof thiednvenbou all har-

bous a%ﬁ%&nﬂ%%ﬁ%m%ﬁ N forainhRiMZAdorf Qf"thla rsmrwmsz@&m B2 same
animals with t sanme |

'm"?Ur'i‘gﬂ%ﬂ(E)e If, gﬁ%’d@itia'&cevﬂ?rlegﬁf’%r iggyts ?fl\ﬁ\ﬂ:ae?g‘f%fn %ﬁerﬁl“f iF‘é‘?‘%’h[mpu'at'ons
it may vamepapatyab iued giffefknt tmmanbdess mahessdiffgrehiopapsiations in order to be

abledl! dgrgélfﬁtebalgmgf%@?g)vkpdst 8n gééhf[% g[%hoﬁ) %WIl%é 8&3‘ tb ""he skilled

reak the auto er ance
persmFtbaﬁ 3 uenl ipshe Pr&ﬁ?f&r??“qet“ el livingebeingeich @%wmmune system.
It isSiteder@d that@hs anndahdta iteBRitdTRuch Bs & hanfrh&lsent cont ext
is a living being which has an i mmune system It is
preferred that the animal is a vertebrate, such as a
By tina et “doByn-tehelatien’ris hereirmearng ueditctionin the liviag eraanisesfithe biologi-
cal E&Q/H?toit” W@th 4. I1)@/ _llﬁé}*b%c@fvﬁl@meslméﬁctkh%em’e@h Q{ﬂé TNI9€5prote|n and
activi erference w
viol Sy Spp At e kit B BEdrh The dowi e dhglogpn pe ob-
taunled]bw mieant obsaverah grapbartismes: Of ftisesef Simplenpteefecdned witlitiige active site in
él‘?&g%?&iﬁ Na ﬁ@:ﬂ)dp%m‘ap\g id a'ier]‘ﬁgstmfn[ﬂ@meggr,ﬁqﬁgfsélwwhm the

rrec anlsrrs l'e interference wt
sco%&@f the pegsept lpﬁentlon that the antlbody binding results in removal of the multimeric

protein by scavenger cells (such as macrophages and other phagocytic celis).

The expression “effecting presentation ... to the immune system” is intended to denote that
the animal’s immune system is subjected to an immunogenic challenge in a controlled man-
ner. As will appear from the disclosure below, such challenge of the immune system can be

accomplished in a number of ways of which the most important are vaccination with poly-
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the nultinmeric protein by anti body binding is the nost

sinple. However, it is also within the scope of the
w@e@gmer244 nventi on that the anti body bindi ng rBCI/IDK2004/000329

renoval of the nmultinmeric 30 protein by scavenger

cell's (such as macrophages andidt her phagocytic

cells). The expression "effecting presentation ... to

the i mMmune system is intended to denote that the
Peptide qeataigng Mrhaneacsnes’elie 8 varjeeghicdistadministeredin digehprcameliorate
ong&ﬁ@ﬂis@&g? of Ruckei€ Sl “;S?’Jahﬁé’ccmém vad&ﬁfatnor?‘srh\é"nlnbom&@iult to achieve

m t he di scl gsure
s o SRR 2158 The, 97 pATE SRR W Gt gp 1y nmuno-
logiaafly effiective i@ nem stheraap dind pretisamede at adhieirigdthisweduit ip of kess im-
portR20044 98 ELTIREANRIANAZZR: 2ot | o
cont ai ni ng har macci nes . €. a vaccine which is
adn1n|stered to treat or anellorate ongoi ng di sease)
The @rmMhRin6g@tidatly epbaieBMGUME hay A€ Q&MHe@ﬂlng Thehe art, i.e. an

amo'u'? Satn?‘lPr{\tninLn%SgJ\ twf¥| ngl)a%}éen?fr Ion\{CanaﬂtRA'%%%ge%’ﬁP g é\&nc}iﬁ signifi-
canth/herigﬁﬁ%mmﬁthmaglcmlenty whitle ghdre émmanelegical igrturea vithitee immunogen.
preci se node of achieving this result is of less im5

ortance to the inventive idea underl t resent .
W ARG ereon Pt e IV R B APGEyted Ferst o1 sheation fremica

modifastiort sf ths palypentiiej wgncln portstiguter the backbonawf therseliftrotelh. Such a
modﬂgllailmogs nbe %@Hvﬁ n %@Bagk\ﬁat‘fgn 'aaqéjc%n'," gst :daHHﬁJQt% ) of certain

response, cant g ﬂ g
am"?ﬂg%cr’ﬂ EESICWﬁii E}lth§ ﬁ’ﬁ]‘@ ?Cr‘ﬁ”riﬁ%fa@f&r 'l asrwill bg ,a@grew,a o ff‘Wé the disclo-
surd baaw) age prefertemodiiScatignd toen@ip IcR&Rjed Bf {draldditibes tEiNee primary

Str”%ggﬁ #}e(ﬁg m'ﬂ%dé«{d %e%ueﬂcg herein neant a chem cal 10 -

on 0 e pol ypeptide, which constitutes the
backbone of the self-protein. Such a nodification can

Whe®- cﬁscumqgiﬁrutatauaaeé toWNArdseriFa” fliKMhdrétosY tha€ Yihad 1o .s a self-pro-

ein i e pgpl i Bl trchaBtamen v S FacreryERR B Soegount an

immiune nesphesech ganisbit; i garob bk exgludedethpueti,ghateatcasional individuals in an
amn‘iﬁ?%b{nﬁl%ﬂ RIYpt BOIRE kS Erogpaen%‘gﬁoﬁ’ifes g&:—flns@gﬁé LA RASINER) . g as part

prinmary. structure o am no acl sequence,
of awglﬁnramge%g§?rﬁsr AL BB TR Bk PREIRWiIlNQERally enly ge autotolerant
towardsl &g stva QlIFt hiatt itsdanoet bENxaludad thas ehdleduies detivaddifram otHee animal

spe@&p&lf% QEJ g@atﬁcg} Na%g'\f?:q{]&gfﬁr%ntl %ggpelv%g‘dvélgou@ t%lérgkztea IB$ said

l'ati o response agail
a”'m"t‘ it cannot be excluded, though, that occasi onal
| nd| vidual's in an animal population mght be able to

ARLoduce antib ‘ st the nat NFa, e, g. .
R G o BT Eh dob ey S 1§ apestidh e i able to
bindaniamefHG ptsicale and whigheatimaildtss Daells inen antnutl spesiesnt arp@ternate

tern{ %Wﬁér@ﬁaré tﬁet‘é%d ?J}JE gn TR ebﬁtoﬁé@r\{‘g{e lp\?en?%ﬁ |a|=€j‘%¢or¥|’§a}ous" (or
. 8%6 derive rtomot er anl es or l ¢
”“'?S?ff)ih T 1BRRRANPRE SRR e éﬁtt%fﬁé? R} t%iHb&ta&F'E J ra&EO“ ota
particolae clasedf MyC swiatulesin aradnimAl sbeaeeoigpopliatioh! OEpatvepelimited
nurr{bQF of sucﬂ ch-ghg ¥I’83ﬁ1 Vog)@s SR & , Fn vREBE b v\ﬁ&\s ed in detail
I'S gct)rﬁ to bi ng&t an_Mﬁ%Wr%m ecﬁ\g and A
bewr Jmoakdé%e reied ek in qidefforifietmmuapernsedich 3R used agcazding to the
present invention to be effective in as large a fraction of an animal population as possible, it
may be necessary to 1) insert several foreign T-cell epitopes in the same analogue or 2) pre-
pare several analogues wherein each analogue has a different promiscuous epitope inserted.
It should be noted also that the concept of foreign T-cell epitopes also encompasses use of
cryptic T-cell epitopes, i.e. epitopes that are derived from a self-protein and which only ex-
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25 termis therefore. Preferred foreign T-cel

epitopes in the invention are "prom scuous" (or
wO cowoengal * or "broad-range") epitopes, i.e. PEI/DER@S/000329

that bind to a substantial fraction of a particular

class of MHC nol ecul es in an amgnmal species or

popul ation. Only a very |limted nunber of such

prom scuous T-cell epitopes are known, and they wl|
ertsfijpmgingganigsaiavinuieiten ¢xistipglimigolatad foro withowsedeingt Radt eftihe self-
protkifl iRGO&tiochor the immunogens which are used according

to the 30 present invention to be effective in as

| arge a fraction of an ani mal popul ati on as possi bl e,
A “foreign meheljee Iyte'ﬂ@sﬁareyntd)pm"la fargige M, epitape) & a foozign Trell epitope that
blndI aﬁq\JllJI BEJ ﬁ‘?ﬁ(ﬁec‘uﬂa vé}@?ceaﬁ%%‘é)a@%ﬂang*ﬁethgrsu@cemf &n aﬂﬁc_ﬁe% presenting

SEVer al “anal ogues ogue
cell (hRQ) Epeit toghe MHctleisd! aplacie |nserted It should be

noted al so that the concept of foreign T-cell epitopes

W . H y | | t 14
o B FR BRSSPt o S B Dl S PP ororain
thergfore an MHIC\Clase INDINQI00 HLIBBANAL RET/NDK@JS4N TUBB Zyich aPeptide will, if

it is %st%rdlm&gﬁﬂh@ RPN IS HARSIUriR 'tl%.t mO@irdefic beRbiat B8a foreign T,
orn1mnthout bei ng part of the self- protein in

ePitoRFest i on. "foreign T helperllynphocyte epi tope” (a
foreign TH epltope) is a foreign T cell epitope that

“f%cﬂgﬁal ﬁ@%léclﬂe@hetﬁg ?es@ﬂfjco%@%%e e@?g B{ %ﬁ tl‘?@part of

sen I n
the pglaqiet ‘ﬁh't:*lﬁ@ RFRenEbizdar 74 leaf pae af the bigrhemid cmpay@olpglcal effects

exerdédpl ﬂ@ rﬂdil’bcflme acisdvememwﬁ GretHehet tHas ni2@l @hDInfgaing dtiferaffector
molgldlllea ?c tehw?lclibserégpﬁ)é I{)ge:(fglé ! ew_%gx % l%thhe molecule in
quegsiopt Ptmr warrt$ of ﬁth mdlgculegmay seyve p§Fapilizing &F gelubibitytemgancing purpose
and @Qﬂl BRerersfeasd 18/ ol BdE | n@ogégeara%t bmrelvgnd@r.@tr% cfbnté?@ ofla certain

embpdrigt §8 reent AT pReH At R R N preadfepton. i pre-
ferrerbtanutiiseapenuth of the phiymenit ewidcele astrios$ibliesbecesyeahsiirsiansed stabi-

lity ﬁé%r in®ct 'b@éhgEerﬁ&%tafedtw\%nms%ﬂﬁ%bm% cReEé’r?deQ'h%Qén? al
fects exerted by the nolécule. It wel | - known in

the art that many enzynes and ot her effector
The t@hetidiirantTaae itais@t ticdRing il the arhofVactife te2BRAGB/, k.ca substance

or adghﬂgggﬁon {ﬁfrﬁ%t% 8’1"12 %g nQ%/m n!gglf g%da%ﬁaugfgnd tlggﬁgééé chr}mmune

resp@bﬁ@ﬂam% %eelﬁmﬁ@gﬁgofpmﬁ yaeainel QUtawbllcfe: Bra)inguerdialese ca@able of en-
hantifd iheqmmdnfe rbﬁﬁﬁ@e Wl{é@ﬂﬁslrrﬁ:ﬁlﬁlo@@ﬁ @4‘ .rr&havmee \}aﬁciﬁé't%n with

the BT e BatiB0a7o e SR HE (oP TS BT BRaRt Mmunogen, vaccina-

tionjwithethe imomunegeni rgayperemay eotrgivk tise tatanlimsuinggespaosde afainshthe im-
mur@géa/rmﬂrs‘e mb%,@atéioﬁ oasademﬁbrbmh ifARGALRR atnheadmsﬁﬁﬁ&&@s an im-
st abi - ﬁ%%{ tas in ?@F detm)nstrat(% (ﬁ{}ﬁ% % 3
MURCHESRIBAD ART'S 6'%%&5‘?'1"%’&9—?1&’ (1S SHWeE HPm U dfdHrah oY tlgnmuno
geniataheusual neaning in the art of vaccine technol ogy,

i.e. a substance 20 or a conposition of matter which
not in itself capable of mounting a specific

“Tangﬁﬁﬁgﬁ'@f areprsiesie inEgi Rfetent FRItPRFARRRETC SEneta dhe, dEustipe Where a
mol&diile WUnGAtréductdn mave ahinell easappapairerRr@itiaBin certain tissue(s) or will
be preferentially associated with certain cells or cell types. The effect can be accomplished in
a number of ways including formulation of the molecule in composition facilitating targeting
or by introduction in the molecule of groups, which facilitates targeting. These issues will be

discussed in detail below.
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hanci ng the i mmune response agai nst the i munogen. O,

in other words, vaccination with the adjuvant al one
wa@lo@sg/09i4 provi de an i nmmune response agai nst tPET/DK2004/000329

i mmunogen, vaccina- tion with the i munogen nay or nay

not give rise to an imune resppnse agai nst the im25

munogen, but the conbination of vaccination with

i mmunogen and adj uvant induces an inm nmune response
“Stiragatiorsef thé eninome syetEn’ mwaarshhatsa suhsmmge pr ¢dmepesitiontof matter exhi-
bits h@?h’&gld nBY-sb & id |ﬁmﬁestlr&9&oﬂl SRR, A Fl_lﬂ’ﬁ&ﬁtdf BQ]qu'fts and putatlve

ecufe is in resent context intende
adjuy#ds &§uch ap F@ﬁa'mﬁﬁplémaﬂ shayedba PRItYHEFHMItA'D dm"a}weusafstem The
result b€ uging BRIminuhbstigpemy apeefiebe Mdadsky “dlertress alithe immune system

meanm? %Ha%(sﬁ%.ulpane%% +r suggqugnqq&%lﬁlr z%%lﬁrﬁzlith %P?Fﬁﬁw%ﬁbéénelgduces a sig-

nificaityonpre effestive lmnwrmﬁ%p@f\swomwed forieelted Hge PothmimEUNesEn-
of the nolecule in conposition facilitating targeting

in detai | beI OW V\D2004/ 099244 PCT/ DK2004/ 000329 14
It is a%é%%hé mhé)fmrt]m%g'emHQ?&Y§$£WdIH§%@§e fnb@ﬁtloﬂ displays, in the

ce or co exhi -
subssaRia} HRIMPIYF- %ﬁ@éYaF"F'él fractemels® |Cﬁ'hF%ﬁ°BF§/f°€f‘? é’b'i.‘at'vﬁv biologically
activeUTNral Acfibashtisy aattRonan G-qalitepitopes is Behelnvatehded ®Urakaras fraction of

B- ce‘i"ler ! 8?) tﬁgtt a%‘%.an?nguy%nSVaSﬁ [‘Eees 'Igm:'al\)e';s%s tbg'leﬂbl'%hétlg lstpl?gferred

that.thqemwmgamtnnuﬂr@qmms diginx esssntiallyial i calpisoPes faynchiede cepespon-

dlngtmalr%ﬂéﬂ%r§wﬁ§reﬁélﬁg PR-A6F e Merﬁ:lﬂﬁbtbhan@mdﬁrs@j’ introduction of
n

mm%rI cglanqeueng%%wpgorﬂ%raféd%fseg%eme/ g:ay be ne@gsgg ‘:&dH&gr‘ci'ce, as explained

Imune t espons
aboep ap aménb éadd semienteedkrive@froMm a menemenimyutein . modlfled by means of

amug‘@él'l@%@rrtl'oﬁt dubstitfiod, RRIHBH QP(!aéldlﬁ‘(ﬂ'l édEBtBQG&iﬂzlerﬁé\ﬁﬁbf the TNFa

anal ogues o e inyvention dvant
ana R RGO S O B FIYOT 5 918 Rt Pgné Cass 11 bin-
dlngihrﬁlﬂb ayig sequentédf it ssubslesirddi aflirréleeptrénbave thatsselgaermatpoaitioned in
atifk@ction of B-cell epitopes found in native,

Brol ogically 10 active TNFa. A substantial fraction

of B-cell epitopes is herein intended to nean a

An ésﬁ@&élly%ef@f*re@eﬁﬂbhmﬁﬁt propiiss tdrah imAiuhggamicCENAayanalogue of the in-
ven ?rb Eegr Iee? ﬁogt I"l\lngub\éEaEgglﬁ’aaﬁ%mn d?rﬁprltsgé Q%entjaatllg e complete amino
acidgzegeertce &f kychahbndBreris| TNFe pinit ogither ﬁ@gp;gntirwopﬁ@quence or as a se-
queﬁéer ih&8MAG nsEitd) gl'hIN: aoﬁTP ﬂ@@ﬂffﬁaﬂtﬂﬁ&s Qﬁtﬁ&n@rﬂfnﬁer@le\IFB &init’s se-
B A Tt P e TRy o SRRl B Bl e s AR controute
to tﬁmam qistctune ef thesnaopieaic et of §uatbnaey, staucturaiohdNEs iHpwever, this
emb%%%&ﬁ %ﬁoﬂsefo} g@&uﬂtf&ﬂ“oﬁ |H§EHBW kie MBthérs a%ﬂb fab @ﬁe fb’ structure

am no acid insertjon, substituf del et i
of thg mARIRRFICINFE Boten o P IRERIRSE - F05% it 15 egfrecieiie Badgptageous If the Im-
mumahmgNEa asaloquyiabes vheréihamnat acicesgouenaes of alhohboomerdc units of

TNF%Sare Peﬁar& F\&?l‘fﬁ Ehe Qﬁeam%g'g a(Hdan.SE Cg{pl—uémaply aq{/Ma%mJﬁ@ t%Eﬁ%logue

Irre
mcl@ch?ﬁtthg é@{g@lﬁ@earw@g peid éeﬂ;@npeﬁ oféalj),thf( g]o(rel\érggrs constltutmg TNFa, either

as unbroken sequences or as sequences including inserts.

As will appear, it is therefore preferred that the 3-dimensional structure of the complete na-
tive, biologically active TNFa is essentially preserved in the analogue.
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20 An especially preferred enbodi nent provides for an

i mmunogeni ¢ TNFa anal ogue of the in- vention, wherein
w@awh/opR44 he substantial fractions conprises PCT/DK2004/000329

essentially the conplete am no acid sequence of each

nmonomeri ¢ TNFa unit, either asi®m continuous sequence

or as a se- quence including inserts. That is, only

insignificant parts of the nononeric TNFa unit's se-
Dempnetetionzaf @resefvation of @ suliskpatialfzacsignef Bwely epitapes ggeyen the 3-di-

mendRRSIBtRGRe BF ﬂ%ttﬂﬁtcrg sﬁiﬁ&&edﬂﬁ& me@iftdtioh Wk |edPibk® herein can be

ertiary struct nononer guater na
achigy4e o RIS OFFNBES SN £ PP PRyl blse A gt doains
the ﬁatwesTMst(e@uam entiserum peapetedon achbhif) @ndvmnoasitsr uag thipagfiserum as
a te@Seh | t=: 8Sﬁwr eﬁtrvé)IfEng,K'FadEHsE 'tﬂ'éerﬁb&ﬁgd\ﬁ%te@rﬁs‘)%'icﬂ dré pro-

mai n IS especi al advant ageous i f
ducqd, Modified ygisisge rﬁ?'@"’FNF%? wiie E?@EFetO t‘é‘e oHes e’ﬁﬁ%tr‘@'#hth&rﬁ"ﬁ'éer um as
doedithethasieg weilzale rmiist &k Iregabdaingar havingrthé saraé 3D EMuatuae &s the native

r [ [

molecgrfea\ﬁltsr’egggesg%rsaI&#ggééh%aﬁ#ag]o% Hrg\gce Blgrt sErHl Egnrﬁ tt gﬁ%’%ﬁéc}fré reactivity
withgatchy @n g@tr@frgr@@%fﬂg@gdegfas @ayrpg maiikainesh a sabstantial fractron of the origi-
nal B@BB bpitdpes.ng TNFa, either as unbroken sequences or as

sequences including inserts. As will appear, it is

therefore preferred that the 3-dinensional structure
Altegfativélg,  seipdtion of menodonabantifiodies geastive yithdliskine epipeesion the na-

tive GRES BAA B bbég@rre@%‘?rﬁ\(@é’d kda H%? mlﬂﬂé"é‘p roMdeh %Qg‘ﬂb{eoﬁﬁlgﬂlﬂa]ge of al-
P DK2004/ 00032 15 De ration c1?6?)@ eservati

lowigg éﬁagea'maearawmf Té“ﬁ“& %) 8 3PP ePIoPeH VKN 3ig main-
tain&d thi the realsgwsadresredict ure of TNFa that is subjected to
nodi fication as descri bed herein can be achieved in
several ways. One is sinpl repare a poIQ/cI onal _
Of cawrsp s Eifish apPreach sdosgampastthe f ?ﬁ@ Ve SPaErUTiyER, of ratiye THIRa with the

resoNHdi thR¥edimBhSEra &@udtrﬁ\*ea)f tddHaloguad prephret e’ﬂ'fré@{iinh@ﬁional structure
ntiserum a '

h _ _
can b el R Y LA Ry ag A e or R g aedp Bpsgey. Furher infor
matighi relatiag to thedertdncetictud darf toespnveextedrbe qbtairgdoigerasircular dichro-

ism ‘éﬁ]dfé@ wWHi@Chavke@nd Q@vaﬁﬁﬁ@ oeme?éw ré’Mu‘rh‘\th@ pé!%épi@é HIp@S form
t he rgl%g ive nol ec

(WhERES Xare R LPF SIS e PHEOR &1 FYSaT Fi] eollHegh G ELUUR requires
the arvaistgue $soboiid Vartantsgpfahd potygeptidé)ontordsritd bravidgniséiut afdrmation
aboMe%Q@réh{a égﬁ.ﬁ:td'rg REL GNkh Mwolé@h%hH&H r,atrr]tnﬂgie'lysﬁfrwr&ﬁ’l:a%tron and/or

regard avi ng nai ntai ne stantial fract
NMPoFret TREeFAVgfio-obiain ﬁ%ﬂC'LB'V& &pta shpgetd] ﬂé'ér d'ﬁlPrP@Fh‘%i‘Pr‘\Péyl W°V‘Qe indirect
evideateoft dotfectod -dimemeiohalrsaluctard vib adomsatioa @€ técvadary istructure elements.
di stinct epitopes on the na- tive TNFa can be prepared
and used as a test panel. This approach has the
The @B PgRucC BﬂFaaanalqgewﬁ@emveaﬁore piay dpstudeappsiptige dnkeT iy includes
or c@ﬁl@rbaﬁes% W%c@fn &E%néﬁ%ﬁ@&%‘i Iea\ébb@MﬂC €Id¥INbinding amino

acid, fnleis st un Bref oDl B AR proteui s s 5o ien By gpegul
thosef capes Where TINF o ngesirad tdhater tiess ahinedicidreegeerde igemeipondihg to mono-

merfd Er#Gliy ﬁ'ﬁF@fAlt%n?at@é\?l t@\g %@ﬁtrcfér lﬁﬂ@rr Qdy bd Rl %f dhd B ofBUting to
structure can he ai d of

the grespRcgctfiogd st E@F%E gmvmnﬁaeetsmeesw thFlﬁ”’PE‘/TI’?é ppecies from

whara tter TNFa protein is derived; this can conveniently be done in cases where it is neces-

sary to utilise a very short linker or where it, as in the present invention, is essential to de-
toxify a potentially toxic analogue by e.g. introducing the MHC Class II binding element in an
active site.
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mation relating to the tertiary structure can to sone
extent be obtained fromcircular dichro- ismstudies

wokioglonave the advantage of nerely requiring PEEDK2004/000329
pol ypeptide in pure form20 (whereas X-ray diffraction
requires the provision of crysi@allized pol ypepti de and
NVR requires the provision of isotopic variants of

the pol ypeptide) in order to provide useful
It is ipraferernthiab the Mide Glass Hebinding graing asidrsgguence bisyds g mpaiowty of MHC

Clas§0l rﬂ@l@l:tﬂes frermeNE Bnimdl dpebids fbdh %éré“.t‘héjMfthlhfé‘FlE |p€-tﬂe|ﬂrh@/s BEen de-
alt.a Sl

bt
v AR CO1o8 M QR AT oA AHReTomd PoerSoIdt Prrgvsrous
of correct 3-dinensional structure via information of

It is®F E?J?Q@Wpo% Hﬁﬁltayfh% felqﬁgﬂ%@ts@rveg s -EU ﬁ:olsggy 9 %9:%[‘ 'eﬁlto-gé":ﬁ the spe-

ana ue of e | nventli on may Inclu
cies f%‘(’t’h'&hfé‘le drgawinogan ig giended e é%rVF §s @Wécweee@ﬁ%f@e% Tt‘?fé ‘exists
numdBabfaGtE-abf O@Urrlr@a‘ﬁtonﬁﬂﬁo&m &dllagpiopds whicidaragcava "ﬁ@ large pro-

porti%ﬁ'o‘t;i m%IW%% §t awl.:\?i mél% Jr%lnoag\or}ﬁ'?ﬁ lﬂogulgtmr\( %Udl t‘iwese are preferably

art arI use 0se case
mtrqﬂﬁeﬁrdemuthe V@,ccmdttererbwedt@mal the needhier arvienolargdsi inther gedifierent

anal6@!ersel$ ﬂ@“ﬁh@vatc@nm&ce rfﬁé 'a@le'al&' Jn‘é MHC E%E@II blndmg amlno acid se-
ive

t
aueries SRR pHiE stbrtbd Fabiaeh! ol Shbesndan e uletl pnaing
peptiflerrgnvuencantspecialty prefergd spwenices arh@ remrﬁ’aT-cebmuoes isfgetaeted from
a TeWhas %oiohﬁepTﬂNE@ sWhoésqierSEé BN vAbr P%b'(§E(§ﬁ5‘ NO 4), a dlphtherla

nveni ent one in whe
toxofERIBPR; Sunteciie Jrerurosl R B PFPSRET & A (o £ Ftoe.
present invention, is essential to de- tOXIfy a

Ove@te%g llsaal llu}’m %é?)%lf Btrﬁp ﬁgﬂg&%o@é’ T- %elgegfl{omeg Rg}ecﬂe'es\géﬂ?ﬁ&é_@spea-

ally 2@1@@#@9@2@@ qﬁewdmza)@mewe@z@on eBHIA-DRgnqlecutes eneqfied thytthe dif-
fereﬁmmamalé@tiadd belh l’tléhfi@ecﬁéﬁdlﬂe:%lard aﬂepqwe -dall @ﬂiﬁop@s to be
introggge?gr i're1 tM rgréarlrcl)M_lgs usec? ccordl g[ED ﬁgcﬁreggnt drtrlvgeln lgl'h ¢ g %%ogﬁwe Oegtopes
discygsg@din th|e f@'OMr‘rgarlefetrﬁEeM-\I@"m arssherabyisiliriaiongpratedl vy referetice herein:
WO 88QL6855 @irhzt?eﬁ Wi leY 81 SebioMd ﬂarﬂ@m of Iduebssidtfy; CéBU’t%_Igd S et.
erves | ur pos
o1, 1958 Y8R ohl Tha! Bk S TGl P miﬂsgh Nefige 526°778-780;
Chicz RivLetcgen®93; Ji Btpe vekg AL 780 2§e¢7veiaasner het@t} h%93, Cell 74: 197-203;
and %mfkt éttél'erl‘§94 Tﬁ%ﬁo&éﬂeﬁ&s%é" Zifwgi’frTthlatfeﬂ‘é{‘E%nl:é/ also deals with

occu Pg prom scuous” T-cell epit
HLAZDQ F% R "%nfﬂ%rpﬂépﬁms listsdtn gieser fief?ﬂ‘?f\FFﬂaEi’l relewtaﬁ% candidate
natugal ieptibpes(ie bk @Sedin tae peesentahvedoipnl didre RpidsHes i Shar@l®mmon mo-
bly introduced in the vaccine, thereby
msw@ﬁﬁ%%%g the need for a very large nunber of different
anal ogues in the same vaccine. Hence, the at |east one

Altetdaity &, acﬁf} ebd:od@lc@ﬂlba@nﬁﬁ}tﬁﬁlaﬁ@cgll §ﬁto7p@ ﬂhh@lﬁﬁsecab%le of binding a
rerera n

arabR LSRRIt 1B iR ol 1 this hbredhE g B etBBe Botces

("PABREBdeatribedin ¥i95/0@7 eanden ¢ies carraspendirat parat Alexaelet J et al.,

1998, QHnQﬂf?t '15 ﬁﬁlﬁit(%gthfcﬁ&msu@s el ﬁ‘\@&goﬁa@%yﬂre?&gﬁc‘én%rem) are in-

tereﬁtfr\@rﬁaﬂéfj?tﬁs ?‘F&S&P%eséﬁ iPE ('J?ﬁ%d ac&ﬁrq'?ﬂ“iOJBﬁ peesghtigyention. It should be

noteldehaighe inidsh effiectipe PAPRE peptidesidiBcloded/ic Itrp}se pEPLCS capy Degpeino acids
in th@‘@rant:lmat i &d@#ipﬁﬁlﬁr&% éﬂﬁ:%vmref? DR ERYSd TRGERVEr, the pre-

ave een Specil
sent mventlon prlmanly aims at incorporating the relevant epitopes as part of the analogue,

which should then subsequently be broken down enzymatically inside the lysosomal com-
partment of APCs to allow subsequent presentation in the context of an MHC-II molecule, and
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15 ally peptides capable of binding a | arge proportion

of HLA-DR nol ecul es encoded by the dif- ferent HLA-DR
wa@bkdogloe4shave been identified and these are al PCT/DK2004/000329

possible T-cell epitopes to be introduced in the

anal ogues used according to thezpresent invention. Cf.

al so the epitopes discussed in the follow ng

ref erences, which are hereby all incorporated by
thergfofeit dnitad epedi¢nt to iINGEPOBIY BEBBING Bridy iy the lEpidepeglused in the present
invefiisd.gned to The University of Queensland); Southwood S

et. 20 al, 1998, J. Immnol. 160: 3363-3373;

Sinigaglia F et al., 1988, Nature 336: 778-780; Chicz
Onelespeatallglprefert&DBADRE pdptife isvind ohe 8awﬁ§ the/amikla g seduedte

I 7,
wePlannS5 BB o o R it
therg@aTgls,V@qdfpthq,q@mtwsd}@(ylngE;pe F‘?@%H’G% of w-lp r@cﬁp@t@ﬁ@ge preferred T-cell

eplttIJ[ie%I ®Hich Bhdunese p.%sér&f.@fr@mﬁﬁagaéﬁugealuwmhv@ﬁw@ adhdgdiakach su-
ura r.ese vent i on,

per- RE on}l?%logi)gq %)Igg%wtllh Z{)wg%rgt?\g sgnoo em dln‘fé\pﬁ ?fitﬂe anFIP]tIOI‘\ wherein
onlytdnesséngleninpeifiechTNReels presenied &p FHGOY?@CIOémd lpeimaly immune system.
artificial T-cell epitope, which is capable of binding
Prefglaﬁ{ gr)[@ggq lﬁué%%%%f}ﬂ%ﬂg%{tp%luﬁ@ﬁ?@%hgr? lb&%é’k%ussmg} Qt Itegst one for-
eigndemamobedinent TNR2pEbp& 17 @ enhderstddalehsiothe espstvdiofigmmune domi-

na %g&%{-, %p%?@ggﬂengs Sltl tl@ animaljsggées E"Hyé&'&“y A; usgosﬂer&ﬁ 1the term

. di'scl osures are incor refere
immgesioRynaace fi"ﬁp'mefﬁésrt@setpit?lgesdlﬁﬁﬁ 'aéb%gaqcmteépmlwa@ gfvgs rise to
a SId)ﬁldaBEid'\rﬁ@QO’fegbdmge thut ithea Ve 9@bivn ifaty et iaom. epltbpeskifioh & immuno-

dom J?ant r}mo(g egna U%{Jﬂ lgﬁotrﬁ%%éssglfllg ?r%%'u%%_opné% i S}?(!ghglﬁ ﬁleldHal of the

sam@spm Rvenethaien it mvdqecr@pattl@ of bipdipy MHST Himnalequies\ih the latter indi-
vidudfm ni stered. However, the pre- sent invention

primarily ainms at incorporating the rel evant epitopes

as part of the anal ogue, which should then
As rserttioeeriabriviey thiedntordukiden aanoraigre Virell epitdpe yran he ed®mniplished by in-
trodu ARASR TR leaCOSR eI ﬁé%&.mtm% edor, Qefdli J)rp"gr§b*$’5§|§.ﬂf6ﬁnbf course,

presentation In e cont ext an MHC- | ecul e, and
the V@"?d)é'&‘f%@gM‘hbeP@F/'Eﬁ@fb’Gﬁ‘?WdB?@ thi'TO'Pfhéﬂa@% Fbthﬁta”"f'%o acid se-
quendzt (eaX preditntof bo substitutipo baaccoPpiate Maehepittpe) butt the important goal

to rga%htisoﬁl%ﬁ:ﬂé %QI ]g[}e,tvm'ga %ﬁggd ba}t%vﬁmg RER sg\:?n %all \sApca will give

1 de 1°s e on
rise {tg, éUCé'rﬁ Tr@e'é@ﬁ"@% dgine menwxwmmm "’K%E@P%SGI REQlecgle on the

surfadtdor&he APC. musnﬁuﬁdnﬁz% gal Isyq@’hé@sft th¥ endhidhRAE URID &&a;&bmpnate
pos%gnwprgl{‘% I%EEnI 8r oi‘ot w?t%:racg Iéegrs?dg S.\flhg:éicglg afs %cm?un% in a%ore|gn Th
epitois thign §*hﬂ)lntrddlb3§l0p|0ée &reigh fw epiconrgrrah @g@esonnrdéded by prioiiding the
rembm{-@fﬂnw@ afBs bodle fo$la|i@h eFHOpeQSV m@ér%fﬂf%ﬁﬂrw&u@mlsérﬁﬁﬁsaddntnon, de-
0

et g AP P PR BRI B .nﬁg?Séareﬁa TRyt Raplgte T epitope
by ipsegid@ndreibstiutibre vacci nated animal's i Mmune system

Preferred enbodi nents of the invention include

modi fication by introduci n(1:1 at | east one for 10 eig

9q

Accoripgrie demmPrisesitt InvantE) thpp@nalqgue,ipay alspaforiA dartaf %gertrn%llgcule
whdrdig it0sl eaipldaino Gl IdaBhdHefuf@dhal moiety, the presence of which does not inter-

fere negatively to a significant degree with the antibody-accessibility of the analogue. The
nature of such moieties (which may be fused to the analogue) can be to target the modified
molecule to an antigeh presenting cell (APC) or a B-lymphocyte, to stimulate the immune
system, and to optimise presentation of the analogue to the immune system.
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nance of a TH epitope depends on the aninmal species in
guestion. As used herein, the term "imunodom nance"
W@ ovplogo2nef ers to epitopes which in the vacci nEBCBUK2004/000329
i ndi vidual gives rise to a significant imune
response, but it is a well-knows fact that a TH
epi tope which is imuno- dom nant in one individual is
not necessarily i munodom nant in another i ndividua
Targefing hwiet®s sene@nypueitlyselegted iranh thegroun cangigtingofcpitistaatially spe-
cific ‘Bfnghigrﬁgrﬁgr M"g Ii |yrrfBPnb§‘ﬁé’ Eﬁe%lflc%uFfB& érﬁ k& br fdﬂ@h'APC specific surface

oned luction

antifesy 8Fe5rAo BEIEPY B FBBANGERE 6Y ‘HUEDIBI BRAACYEH oA the B-ymeho-
cytetdrml_ahj_AP(E orhedfnmamnostead stirgreciatiesmay be delectsd fromahe group consisting
of a%gfrah@e 0D oGl rel L FzgtbsleaﬁHoEéH i) prgeni%?iHﬁ—%ﬁtlmlsH&emmety may

situation MA e I ntroduction nor e
be sglgeted ﬁm@e,qqoqm@nalﬁqi%ofaaclfpgp g@ugos%m@ﬁ@é)atr@tcg/l group, a myrlstyl
group & €k gidupph gerahgitddratiyil groubya GPo-anghostand Bnaehtyl diglyceride
gr_mgljpltope) but the inportant goal to reach is that the
nhal ogue, when processed by an antigen presenting cel
(APC), will give rise to such a T-cell epitope being

A s&%@l@%@@oﬁﬁ)e i€) of M rEetectle é‘é'H: mﬂﬂfaﬁl&ﬁ&or{mh?ﬁl@b EFIB1, interleukin
1 a%é&{d@‘ﬁ’&'@”*ﬂ? zt(Hez}Tﬁﬁsrﬁ%ﬁrﬁ (l}ﬁ D 'inFFr%H'ﬂP%Ba“r §Q énteqeukm 12 (IL-12),

intepesdin 1® (.- Yptdrieelsin d5{labe)y and ganilooyteanatropbsge oadeny stimula-

t Mol so be found in a foreign TH 25 epitope
'nd%$ qﬁ@ introduction of a foreign TH epi tope can be
acconpl i shed by providing the remaining am no acids
A prefertddthebBERIcY @r&@ihtngmﬁé idBh ¢MRRnge pdrt aNanyofaAdSEy0, HSP90, HSC70,
ser e- letion and substitution. In
GRﬂgghaenJC\ﬁngacuqnq{:E s not necessary to introduce a
conplete TH epitope by insertion or substitution.

It |5'%9§@Frgg ?r%tttﬁ’e Eﬁ}ﬁbé}rcﬁ%ﬁ{ﬂo écﬂ:V ﬁgérh@ﬁb dbRBor) alIRGHRIORBYr additions

éo
s 0o Ad 4 s TE, Bl 55 P 81 Dudb, 15 20,21, anc
25 ipseeB@nse sutstitutions, ladditiess orodelétivheri |s‘fertbemmgaprai€afeﬁ thet the num-
ber%Fgrﬂlnfo' Qﬂhs %L ?uﬁ%ﬁn%oﬁ;‘ é\%h We]éﬁﬁ?%%ob'ﬂ bc¥sOff 150, such

anal E& nat ure o such _nojeties (which may
as g @osh 3% & ash 80AANRRG §8) anclat st 78 Tdy @@@c'ﬁwepreferred that the
nuniBed iof $1@Etitulioh<s Ghbertions, duletdAs |cgemdmbs§ecmsmg exeekd 60AR@)in parti-

culaor rtlaea?uBmLé/r%oﬁ)lg*%F éxctegd ?6 %)pglle%t tl"E) rrég is 8 %lxﬁfnggﬂ of not more

optimse presen 1on O
than APaM(ih sgs@@@.trtp amozmmmwt PUPIVIMO(M?’ 8'%32@36' when the resul-

ting l®h&Rkck NOinTRé RlrmeSF a3 8ot PElYSIpiadlib vitset@eidehbly Mghdrithan 150.
group consisting of a substantially spe- cific binding

partner for a B-lynphocyte specific surface antigen or
Prefeoed ambABG epixedfithe mventidhdoa@udeambdifjeation du diiraisiciag lab[pastrone for-

elglpfmrﬁurﬁﬁi{)mgﬁ'géﬁtofp@r( V‘*Hr&&n Wl%r@aéssﬂ Binkifg RN 2@ sédiRnce”). It

he 1 mmunosti mul ati ng
will %.%ﬁ?ré@oﬂé§atﬁee gussdce SHTTTTR qRIngE5h 3 do ABTHRS %@e%ds on the
aniraél speaiyd inkjuestiona Ab aseiteeinathe tarnh Eiatrslodarkinanat’sinply refers to

epn;pss Bhigs FLa L LA RRt .hgb@hggqgvrgy ggxo g%égmfﬁgnﬁﬁ\'nﬁﬁgagspcnse, but it

group consit s I ou
is apyeglinknowpl fagithat? TreeRipPe ygvh Is 'mwdowr@a\? Wéglylmcgwebeﬁd is not nec-
esséhlg GhALNOIDRRESYH alitReHIndididGRlof aiCdadie spatids, aveMitatigh it may be
capablg o}’&%fjfng‘?mc-u molecules in the latter individual.

Another important point is the issue of MHC restriction of Ty epitopes. In general, naturally
occurring Ty epitopes are MHC restricted, /.e. a certain peptide constituting a Ty epitope will
only bind effectively to a subset of MHC Class II molecules. This in turn has the effect that in
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group. A suitable cytokine is, or is an effective part
of any of, interferony (IFN-g), FIt3L, interleukin
waood/o¢d2i4 1), interleukin 2 (IL-2), interl euki PCHDK2004/000329
(IL-4), interleukin 6 (IL-6), interleukin 12 (IL-12),
interleukin 13 (IL-13), interlewkin 15 (I1L-15), and
gr anul ocyt e- macr ophage col ony stinula- ting factor
(G CSF). A preferred heat-shock protein is, or is an
mosé téseg they eseprirone spedifityTneb|topdSPT 0resUHSP 0 acHSTI@NPonemParich is ef-

fecti@@‘?n §ﬁJaEt‘?JrJ &hé Boﬁm}r onfyP ahd dép%n@fn?%‘ﬁ&ﬁ@grzé BAdhat fSction, it can
mber of %no acid jnsertions

be rheﬁ“&fé?ryttat'“ BereduGPIoRsR 4N thesaiie melgayle, or altgroptively prepare a
muld-comportent Yacdhe Wherdio thd dompbdentt3re Ydrjantbwhitid areldisting8ished from
ubstitutions,
eadg%gefp%ﬁﬁﬁg¥QEQf ti oﬁgﬁﬁPéhm%a?uﬁthernnre preferred
that the num ber of ami no acid insertions,

If trﬁ]Winé Bésﬂidti@ﬂ%f th@dnl'téu'g Q@&r i@rcoﬁ‘nﬁleﬁgl\j' 0RGhoWd (Wtrnsjtéihcé)(rc&%ﬁuatlon
0 .SUc .as
wheli e APeriFaEd e Fos PayaBard e RRmersud, i dhe on”-

mal paptiyetionofovereddtyi & srecifin yaccinesemppgtie catebeeddtemynedlpy means of the
foll | fobaia: does not exceed 60, and in parti- cular the
er should not exceed 50 or even 40. Most preferred

is a nunber of not nore than 39Q. Wth respect to

am no acid addltlony' |gm§hqqu]gg.n pfed that these, ¢y

when the resul - t|ng onstruct,g in the formof a

fusion polypeptide, is often considerably higher_ than
-whems(p is the &legensy e FsRIPHIEHRrSOfgRSRANdelsHio dig A" dAreiancT-gelleepitope pre-

seniBdhé vsc%trre%nwsnmm 208 Waé o tatar heasér &rf@refgarr-é’&r éEirt@Bes in the

vac%n%aqnirpgosglrﬁpﬁﬁwugce aa Cén&j:gﬁr@ésr ion qn%arahnp :Xl_flc requ g gel! ep6t8|es having
respopsg freduengas it the mopiflatianmf Hes, PoPvi andic® respestivaly, eysiuicopee

depends on the animal species in question. As used

herein, the term "i mmunodon nance” sinply refers to

epi t opes which in tHe ¥actPiat 84 TRAAP dual gives rise

to a S|gn|f|cant I mmune response but it is a
-i.e.y@.g I SMWof tﬁcﬁogdqaqron%wl-lr Fﬁl r%o}/r\’m:' hMI'-Ié II diated response to

i mRGdon nan 36
the gacsie; | y |nnunodon1nant |n another |nd|vrdual of the

same species, even though it may be capable of
The'%:qg\?%ggmm}e% agt?alrpﬁ urﬂgﬁy%%p%h%fag%%r%ge clar di VprggseI MHC restriction
pattegsofithe peptides fusdHsépboJESor instagena cerkain paptidealnlyybinds the human
MH@‘flCMB(eElEIQS Jr‘_(_logéﬁ BPH@@-DQ (ﬂel%R'i el§§§ 'ﬁse‘énd DRY; th@n the use of this

certain peptide constituting a TH t ope W i
pepB??rH’gé?*PéNth\?éPShef BeRiide Whichtbings t%@'@'%@g MHC-1I mo'ecu es encoded
by HiA-BR bll€ss willlicsorhplish UD0%h@serabe irethe opulbtiat inigueMn. Likewise, if

the %%:Q)f]ié gggt%fg' {F%%%QQ é‘rc@ ng Zt?uF la%lgrtrm? ?F th‘i:saéeg%de UIﬁl M)%?ncrease the

COVR'aaP éhehtlf A ases t:heéralcura @1 phROPUIRtIEN FesRERSCTIVrE)Y °r\ MHC restriction
of Tpéanlépab,bégnn el Yaccifd,tthe epedu dmh@po;rdmloalcwerea by Babecific vaccine

neces | ude_ nore TH
compbfibn 881 b betkMoad By RERECTTEY B Vel y
prepare a nulti-conponent vaccrne wherein the
conponents are varignts whigh FIEl dl(ﬁt)rzngw shed from (II)

population —

-wherein @; is the sum of frequencies in the population of allelic haplotypes encoding MHC
molecules which bind any one of the T-cell epitopes in the vaccine and which belong to the j*
of the 3 known HLA loci (DP, DR and DQ); in practice, it is first determined which MHC mole-

cules will recognize each T-cell epitope in the vaccine and thereafter these MHC molecules
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5 each other by the nature of the TH epitope
introduced. If the MHC restriction of the T-cells used
WO 2008092het el y unknown (for instance in a situBtT/DK2004/000329
where the vacci nated ani mal has a poorly defined MHC
conposition), the fraction of 2he ani- mal popul ation
covered by a specific vaccine conposition can be
deternmi ned by neans of the following formula: n 10
are Hsseshly tpedRP~DR and RR)D - they; the individual fraguenciespif thesdifferent listed
alleliciRlieB/pey atdsumiBed P dhdt typd) tAbreb @ FRANMEDS ¢, Carddng. i t "
foreign T-cell epitope pre- sent in the vaccine
conmposition, and n is the total nunber of foreign
It mdy oedur tiegtithepeEse pfin fdmaulaViascedts the ngosspondimng thEbresical aalue r;:
vacci ne conposition containing 3 foreign T-cel
epi topes having response frequencies in the
popul ation of 0.8, 0., =dnd]d.@,- Vﬁﬁpectlvely, woul d (111)
give 151 - 0.2 x 0. 3 x 0.47=200.976 -i.e. 97.6 percent
pul ation wi|l statistical unt an NVHC- 1 |
gl e R Pl eBustses it asauiEfdn oM eV rargpaine M
moletutes whidh bippthe A" T-il epieriedn shawreciee andwhiehdelong$s the /™ of the 3
knoWh ﬂEA e Mﬂcdk%ﬁhfwé)t TR mééﬁ& Er%ftrh an, &ih:ﬁe BSMlétﬂﬁSthH%‘%Qa fre-

IS known. for Instance
q“e'EﬁVrR%estPH%d%ﬁﬁB rpsiaug 7 (A GL- ’h)olTQE"&f%@ 8%% éldcaawemﬁ,&'sﬁﬁﬁ S0 as
to yield fetregdiaDRl, DR3, DRS, and DR7, then the use of this

peptide together with another peptide which binds the

remai ning MHG- 11 nol ecul es encoEed nby HLA- DR ajleles

wi |1 accorfplish =1(109/ c(ize{qag)i +n1thg] fopul.ation |i n )
guesti on. leeMAse the secand peptide onl'y/bi nds

d th t f_thi tid
wnEiS IR | s %ﬁ%?%éf& rgppive e Bl elid el ormuia v re-
quiresthetiblaepitnpes hayeomeh deploty pe esppad eggustadentiorl skiLOf haplotypes.

restriction 25 of T-cell epitopes in the vaccine, the
fraction of the_popul ati on covered by a specific

Therpfprg Ween ReHBS Tieb APIERAS Bbb?j@f:r@ﬂﬁ‘ieﬁé@ tng/ar}ﬂogﬁg opthetipyention, it
is infpoktapviongcliidy sMukrdiwictige fopﬂﬂwp&bpﬁwmcl’ﬂ.ls-avhﬂdblb -1) ((pé JFréquency of

resp%h):lgrs |r4 thl% E{Jto}ln\'ﬁlg{l 4{5 %ﬁ%i‘u tﬂc'o hS ﬁHE‘ rgitrlét o%gbg)?%;ainﬁ/a&iﬁ%quency in

YPES enc
theﬁ@%@ﬁ@hé&ﬂ%h?&ﬁawﬂﬁﬂhmmﬁ&one of the T-cell epitopes in
t he vacci ne and which belong to the jth 30 of the 3

acti ce,

te UL BRI RIS T oS Te BB G op anadlefges which
resudtdc la phlypeplidecthit inpledesrstichahey hadng e saqentd glertdil/ tof at least 70% with
the %c%?‘?e%ﬁom ABh&REIEiINGr ZRALLORR? dbsE ddnBELPRALP B4t 10
amino acids in length. Higher sequence identities are preferred, e.g. at least 75% or even at
least 80% or 85%. The sequence identity for proteins and nucleic acids can be calculated as
(Nrer - Nair)*100/N,er, wherein Ny is the total number of non-identical residues in the two se-
quences when aligned and wherein N, is the number of residues in one of the sequences.
Hence, the DNA sequence AGTCAGTC will have a sequence identity of 75% with the sequence
AATCAATC (Ny=2 and N,.=8).

Finally, in order to conclusively verify that a TNFa analogue of the invention is indeed effec-
tive as an immunogen, various tests may be performed in order to provide the necessary
confirmation. In this context, reference is also made to the discussion of identification of
useful IL5 analogues in WO 00/65058 - this disclosure may be used for verification of the

usefulness of an analogue (IL5 derived or not) subject to the present inventive technology.
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are listed by type (DP, DR and DQ - then, the

i ndi vi dual frequencies of the different |isted
wa@bkdoglop4hapl ot ypes are sunmed for each type, PEEDERY04/000329

yielding Cpl, CP2i and (P3 It may occur that the value

pi in formula | exceeds the coptesponding theoretica

value ni: 3 ni =1-fl (1-vj)2 (11l) j=1 5 -wherein vj

is the sumof frequencies in the population of allelic
A prifgpled iTife snalpausds agjeqipidomuhe crdupsrondisting dbilhtve prthiree complete
TNFJn‘fbﬂbﬂne%bﬁﬁ@@%né-@o Eﬁ‘@‘by Q‘r‘)@btﬂ:@ Iﬁf?(@r,‘MHeFehn Qf-‘lhﬁ’sﬁg)nE ‘beﬁtm% linker

'”C"Jﬁﬁaﬁ% e?ﬁa&ne%w§(:'ﬁ?s G ’@Hl@ %Bé Pif |58‘F1“et"ﬁ%r339 2 t‘é{° PF H‘ree com-
pleteT¥Frcynondmens gpioertlendstoadndf yem idadlpeptide Ifriier, whefdid anlepst one of
the H;laﬁérﬁgrgrlﬁcluJeCHtMs?oAé fo hﬁC@ésQ%f ﬁqflﬁe F%o a&c‘ﬂj y%qglar‘?ce or

fornmula I'V: opulation = -
wherelrhat( Ifast ong é@p@aé@H glpﬁs I(I|b\y9d|ngJ anj_m1> aqids mp@cetlﬁgjspgfzqﬁhe N- or
C-tetminabEiboloradr, pplichafetiatad izeet inkef. negati ve. It shoul d be
noted that formila V re- quires that all epitopes have
been hapl ot ype nmapped agai nst identical sets of
Partigalptininfpresting arhdmnefupegeniofira needeadasi with Male stfabilibpisingp éhas ear-
fier E)éénb@uﬂd"[t)yf dUsRALdrE tﬂah%oﬁB@EﬁQWﬁFd)éonEﬂﬁctb RN IbaRelatitely un-
ant, t e all know edge of the epitopes

Stab:'ﬂmc}cﬁci"%evg(/ém glﬁ‘f'«gﬂo'i ¢i¥e frequency of 15 responders

in the population to each epitope, 2) MHC restriction

Pre\/ijcﬁlts@ a 3Bk Qﬁoﬁfnﬁ%@gqmﬁ QLE u%ﬁ?lnﬂ%%h?éth%yogm%p@s and/or dnert

rel evant
Pep%ﬂfd!”df@ﬁé?s&ﬁe'? H@dP?ﬂf‘eﬁ'ﬁﬁf 897! WERT? Q%F?FSCY?T'?'EJN%BH&O'GCU'ES with a
confolmation asekisk tto the ratipe Ty pepinatastgoadible Meldeiants tweeé dbgned to

efficpeﬂYI. ki S QS gnt'ib%ﬁfgg'a din fwt‘rfl F étmo759g8i .b ehI'NFtah/%riants were -
fy SR o e, T8 mokr ik

espon noneri c
four@dbé?eqe@h@@éldtsmleemtws latthq @bfgﬂcel@f d@tﬁ"aﬁ?ﬁtﬁ o etbpakingsof addi-

 tived @RGESUID HisBpE EheSRAteRNERdraansn.t i es are preferred, e.g.

at least 75%or even at |east 80%or 85% The

sequence identity for proteins and nucleic acids can
The falowaigadiscassiah suset hn dlie pritbirfed TO@ifMdagbns offT@iFehat dddidt relate to
the U&okif&tbAtal sdiunber of non-identical residues in the

© vvg Ise- qtlﬁ)ences when aligned and wherein Nfef is the

nunber of residues in one of the sequences. Hence,

By &b@s@hﬂ\tl‘&aﬂb@ Y@ 6noMeFCAKED togdthe\eheirgROpBRBtiIde chain using
% W t e

Imkérggn{kllr ":)Vl%r %ﬁtﬁ’g%t&&de&ldﬁg gfeg)gfe flglga \6%% usﬁwl%o(rggg)lézthan
previdyatvadarmDFaiamygogens Thisallows\nepreneion of Fhﬁd@Eﬁ SéWfife'ce, by intro-

ductidrVé? tAS nédesdaiy N EERRes YREIUO UBstaBiitifg Aol RAIE WaltBfidges or
dsuhﬁ %nger to provide the necessary confirmation. In

8t ext, reference is also nade to the di scussion
of identifi cati on of wuseful IL5 analogues in WO

FrorR %@%—Qgssct:rysttahétﬁjcmré OF PHY 1€ is"RYn RSt YSE kst 9lresidues of the N terminal
verification of
are too flexible to allow a structure determination. The C-terminus, however, is located close

to the middle of the monomer interface and is less flexible. The distance between the C alpha
atoms of Arg-6 and Leu-157 is 10 &, which is the distance of 3-4 amino acid residues.
Therefore it seems to be possible to link the monomeric subunits directly together, but since
the C-terminals are located at a delicate site, it is advantageous to use flexible linkers, e.g.
glycine linkers, for this connection.

Five variants have until now been designed utilising the “*monomerized trimer” approach. The
control TNF_TO (TNFa Trimer number 0, SEQ ID NO: 22 in WO 03/042244) consists of the
three monomers directly linked together by 2 separate glycine linkers (GlyGlyGly). TNF_TO is
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30 useful ness of an anal ogue (I1L5 derived or not)

subject to the present inventive technology. WO
wQoe4nNeaeP44 PCT/ DK2004/ 000329 21 A pr ef er r edPdiMB&2004/000329

anal ogue is selected fromthe group consisting of 1)

two or three conplete TNFa nogponers joi ned end-to-end

by a peptide |linker, wherein at |east one peptide

linker includes at | east one MHC Class Il binding
desigmidno @b these GLebliecas thamdd 2)pe twmeoic préteie Ot crwrseplotitee inert flexible
Imkﬁ-l:é\lﬁﬁovm)ﬂmﬁsgﬁ: d ‘Bhﬁgiﬁ cﬁ&qlsErE n%‘yq)ebyseﬂr\"nét&%rc;f th@EEdv@ﬁnentloned

erein east e nononers | nclude
glyciae lipkerst the iapersans fepsunciieinglthatsthe fleypledinkey dass ABE IRksrigre ad-
versél@QMﬂﬂ(B\@ lﬂi’nom&@éceprﬁteﬂ’s tapasilityostaolippantgra I-Er@r@ehatlis similar

to the {les LG ofp %%Iggsica%g%&m T|\I§c1]c used to the N- or

nal ronally via an inert |inker.
Part|cularly interesting are |nnunogen|c TNFa

The Fm}:el@%o%&rﬁﬁtﬁﬁeiﬂréﬁ%e@ﬁ@@'sblhﬁ% ’pr&IeHQE EI Eollhaﬁd ﬁéfﬁés bédrBlised to
been found i nven

tor
prep@Bq]tg\erel}e{nglapéﬁ@smcthé\lF pu g% \zyg g;/ chzz "%‘ft‘%‘l‘dF g vag?nt wherein the
PADRB\WMGEClasst i dindirgiopeptide (FHREICOND: € ievntoasdsiksd. I thje penstruct, the ratio

betv@é’éﬁqm%%eﬁ'ﬁglpﬁs INF ﬂ)reﬁb‘lpélﬂfotp% Ellenl!ﬁ@g 1te9ﬂ@ﬁeh§é'r 3% onomers, instead

topes an i nert been
of 1@95%@5 MOoreENsh als Rﬂ,g§a§edn @élﬁre?lgtvgn%§ Flﬁﬁfe“?ﬂllgﬁ immunogenized
mortelegic pr@sinwi-tthis 3 alsotheans@ator SEQAD N :(BSEintvo0 DRMAR244 )V Ehis fact

provn#\le,rg% ;Sote rE’%rlly gﬁs@\% Iﬁhlpén%e 0\1 tEI?e %%ér%mbblt Vit oﬂgﬁh%ﬂgﬂ th@ ap-

neutrall zin
proaﬁhTfNFt\a Tth62 Meydant $fi Wé’o@%oﬂﬂéé MR asTNGE reonpener yiifh PADRE

ep.t?sé IA&h& SArHB besitdiasshalikerproteins in the absence of
etergents or other kinds of addi- tives that could

di srupt the protein conformation. The follow ng
In pdiadiely e tetaniis taxeiisPoand RO quitepes (SEQ LRS! i2cedi 46 mespegtively), have

beeﬂ_ Need fidhe FQFF ﬁqtanﬁ%\#t 132 Lé}lang‘&f %%76412%4)' @%tﬁﬁfng%ﬁe epitope in

exp reSS|n

cachy ks PR 00 APB R TN SARAMD 5 OGS Sha RIS ag & tepmina
epitefd drapa®: inithe sexohdnfirtee eshidro Proteipsiaee mMddtly folded mtnsthe Naterminal

towgrdethg%rt%rrﬁﬁ'lg l‘I'ﬁe o]% ndQ{yﬁng"fNFsng?Jﬂhgpﬁ él' @fir two N-terminal do-
P Re "FRirA

preservation o
malase fq;bvmtf@v vwfqnﬁwqrbas 'atmql sharsFoner éonfae é@giaqicynam(monomer),

Wh@p.gteagagedqyyt@.tdgegf stabilizing hydrogen bonds, salt
ridges or disulfide bridges. Fromthe X-ray crystal
structure of TNFa it is seen that the first 5 residues
It had beanadisdidased iti WQI 03/Q4224+# ¢hatdo adiditiun t9l the terhaplpgdescribed in detail

abo§é M-l B@ly%@ﬁ@l’ar‘&éﬁst ér@nmo;mrﬁerq%eher'mFﬁ Y&nd b&éfbwerham} @ther mul-

| ocat ed ose

m ddl
time[jepreteinsys alows fgg(&m %oduﬁ:i fe rglp%%gs 6&}%@@ T u(dﬁ @tt %aali ?ma stabili-
singanatasion fandog 2 inalade bemaﬂtﬁﬂ‘-emn TN FA deridedcHC €lash 8 binding amino

acmdée%[x@l%ewggre%he%eai’qﬂ anﬁ\%rrgr LSS RLER: caphRE 6f f&f(ﬁ*nd Eorrectly into a

e nonomeri c subunit

tertipry %wthettagtequpgqquew allows écg thg fiermatier Phslimgris agd glmerlc TNFa
proieﬂ%&fa@ﬁng@t codrediedizt@heryStiueturd {asi evidedseintyateseisavirg resaptor bin-

dm% a& lit?i ?—Ieh'lcé] l?ne {r?e’se @OI%trucéQt tggs%% H%oi:sjigl]é(% ﬁepér@vaFiMé of mono-
meric TNFa that does not necessarily need to be produced as monomerized trimers because
the changes introduced in the monomer sequences introduce so limited disruption of the
monomer’s tertiary structure that a di- or trimer can be formed. In accordance with the ideas
underlying the present invention, it has further been found that all such variants are ex-
pressible as soluble proteins from bacterial cells.
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Five variants have until now been designed utilising

the "nononerized trinmer" approach. The control TNF_TO
WO T0d#a99R4 mer nunber 0, SEQ ID NO 22 in WO O03POHRRZ6D}/000329

consists of the three nononers directly |inked

together by 2 separate glycinezsinkers (AyG@ydy).

TNF TO i s WD 2004/ 099244 PCT/ DK2004/ 000329 22

designed so as to be as stable as the wild type
Hente, iitnieasi Rroyanatoséible tObrepets igwnurpghiie TNRevarianfsadepiding to the fol-

lowihd BSgick BAMRah Be LHBbIRED arf wﬁ’iEﬁ’H%'y'?uﬁlh@rBesdpolrféa)Wlﬁeche already
used _i nstead of the abov -ment i oneg% (%%c ne |i
I

discpgped WBB?’P%rHﬂat'P%aPRIP%Cth g 'pYRREioR %eb‘?aét'?”?aﬁ K‘é?d'f'cam“s
all atoeen-dedtructiteeby sataregd- versely with the nononeri zed
protein's capability of folding into a 3D structure
that is simlar 5 to the 3D structure of

The flgxibledeonetead®dy active wt TNFa. The TNF_TO construct is

expressed as a soluble proteinin E. coil, and it has

It h?bsi?e‘?e" %8‘3‘7tr891§g£'2§‘%e Bﬁeﬁés %gﬂ%ﬁ not e g’A,I?EEﬁgIope (SEQID
NO:FADRE 104G O mosisioh IGhlioseAlmiPOpe p trirereis(nEEEPIOBCHNG. prépare INFa vari-

anté Wik 9du68dre &I&eﬁwﬂéerﬁﬂl?@ttﬁéj ﬁ&twet‘ﬁ\ﬁ-'arrﬁ&lé&lle @@ﬁé@qﬁe@n deduced from
nomeric units ‘and foréi gn g%&xh es are

hus
the EBFQ %gab%tfucyrﬁﬁ?ﬂmeﬁﬁltpwsw jreghly Ttgmq B(Egl ill not have
any melybbeuringSanhiso htie restdies imclqeel proxiaity tv teract witt. hsadldles with TNF34

(cf. 'vx{% b?f&49£‘443"%ﬁ‘é@9&‘12€g‘%%6n%@39%% %c%d?@% ﬂ) a%%lfas shown
thaty approxirpRtsly; e £f SepdPErseehblriH HNFI4 was ﬁoﬂwqj'@r?c &0lb#na sk of the
TNFB4 m@xﬁﬁa&ulasturyclusm tmfdfes WheR @hd bauterid hestaphs Wwereaedwn &t 37°C

nt 4 4 ' i .
but taﬁgr an adacga(tﬁ %}fﬂﬁ tatv\tiq opqgée% %%Ee) @g%"ﬂ%@%&}t?}{l g%rxgg'gture is
259€ e peldednt sm@blemrptarnd’rcrr@lthe eraentatiemis sioe b @P°poHensd, optimisa-

tionfd3 @révith cOR@Bor{sFr&eddes M Syield oRBéluble pFstsipect i vel y), have
been used in the TNF T1 and TNF T2 var| ants (cf. WO

03/042244), containing one epitope in each |inker
A nurelgérar otteen doradt:smtsi havé heerT@epakd (MFIB3TNFB2244WQt 03042244), where

all f?ﬁ{s@'sgﬁ é/qjég/ Er gmecﬂﬁrg oﬁ%ﬂlﬁ%@ tﬁ@ﬁ?ﬁﬂg ldé)B 3tr gﬁsﬁﬁﬁ%ﬁl‘éontem-
platggd pesording fo the dfeseat ph@tentt@t@m%ucthfhg 3 tEsion ARiEIPR PR ge made
in ofHdF p?u'ﬁs bSlobf 3tor Wikt dutslie 16dpr B tEspadmalititseratneale cmsidafed to be in-

teregﬁll Sand %s% %rotf?aﬁ’ére%! érpggé%%%c:h%@ ?%R'E Q)ﬁ' ‘139; %?lPs\% maH advantageously

rones
be apdd @”geécanwnepf pOpeRcids PShds Helh A 48Pok¥d 103 183, 104 105, 106,

107036@412)34410 hat, nnz add; iign15011d)a 1y emanalsagyiushas INFoatbwever,
alsa, %8%@%@ szlggl? reg n éq'glké g;l‘eb@nsﬁ%n%%%g?%ntggre%% so substitutions
that innelyé tj-nelcsrao'teg]angg ofglrmlowgcmsof/ & h@sptqy@u@f pshsindle or several conse-
cutuU@EHﬁFﬁ:fa%ndsfb%t 9&) 97,R8| 9'@'910@t 10£a%b, 06 194 2Pdd, 1085163, 168, 109,

mut at | on non- TNFa
110déH'v1e13 %ig'lﬁlg #gllﬁg"hh‘l"ﬂﬁnﬂg%%d sequence,

wher e these TNFa nmononer variants are capabl e of
Staf::ﬂ nlp,gmq Jysinto a tertiary structure that

equen y a 'ows for the formati on of dinmeric and
tr| meric TNFO proteins having a correct quaternary

Intrdtilidiich WF €, ERtopeY ird@B gedbleYodp e ssuId poteRda Iy RIeeRbRFe thietructure of
the TNFa variant. However, this potential destabilization can be counteracted by stabilization
of the structure through introduction of cysteines that will form a disulfide bridge. A cystine
pair in two different positions have until now been introduced in variants TNF34-A and
TNF34-B (cf. WO 03/042244). Also, the flexible N-terminal (the first 8 amino acids) that is

known to reduce the strength of the receptor interaction can be deleted in parallel, hence the
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ding activity). Hence, in these constructs it has been
possible to prepare variants of nono 30 neric TNFa

w0 baw/ogloes not necessarily need to be producedP@EDK2004/000329
nononeri zed trimers because the changes introduced in
t he nmononer sequences introducg4aso |limted disruption
of the nononer's tertiary structure that a di- or
trinmer can be forned. In accordance with the ideas

variant JeIFB4HCN(gF. tWie 0pf0g224v) . Theyvadisulfidmbridae iméroflugedie thegpempmer for

stabfli%mﬁ dft%ﬁ% g?léc{pﬁgﬁé}éftg\‘l%r itk ggﬁeeiheﬁ“vﬁthedﬁe nBfRSIE/ &E@*rnﬂ@y disulfide bridge
(YRR REBDA T 0By FPAURIIEe A TR oYL THOLPBHEe 5 sueh

and pmeperrerizadrdinogeimer. TNFa vari ants according to the

fol- lowing strategies that can be conbi ned and which

may further be conbined with the already discussed
Othergapgdets zat i on approach” of the invention (since

these particular nodifications all are

no estruyctive ature); 5 The flexible |op .
seviel Ayt irscraies Gebenn SobipaPLl By ERan Bt AR that wil be soluble
expliersi@nprodscts HEXFXiLris2 (¢fi WO @3/042244PAREsep ot tsertioSEG RADRE in the

firstNidp TNFRL Rhdre@Re %sérﬂorﬁ)Q?é QB éfjagant’%rﬁé&%ldnslﬁ NFX2.1 (cf.
ng ap e are TNFa vari- ants

WO B RSt oA B R S otelid SR 6reaFRd SPaiq JES P IMSSHN Cf BRRRE.

It has been deduced from the TNFa crystal structure
Mutgtnﬁ% o?T%thﬁﬂet r%ggalédrﬁlgtr IE%%bhg}dFo%%%lx ahﬂ% acﬁdqédﬁs%ﬁbnlié ggmtlng

intojthe Eriraydntsriase n‘»fqbyIZ@ &he thimer éi"ét'CtWet i) NF>§ 4@eINGK3-R (cf. WO
03/045234) arkGHropodéls @3 ét@ﬂﬁ?e%)e ,extsh@g vkt varARRENERNS L(ERU QIO

03/ fg%g?gﬂﬁ%gr dl B’glg Blferf E 4? E‘n %es(égthdJrgls cg{l r}raﬁnsrfmiﬁe PADRE peptide
on the bwdrhk TNF34strustire. HYF@KSQS(% d¥o mmzzmamnm@ ex pn mg@@n point,
a |o@§sﬂrmuﬂé$bm{a iReAE PhF ramv nﬁaﬁbé@wsewaks hozstmeyellt@a,vueﬁ@xs 1

(cf- NS H%/Hf%%”r"d r?%?%ﬁ‘@% Nl & N{%gge? %‘ EFE‘E’E%? (th W0 03/042244) are
TNFB¢ nprdarad thae utibizelier2ic&, ovetappirigeTNfe seflueackuit 46 @nonceadids both pre
and' on"?hIe '%gut&ﬁ! "ﬂ?l%ﬁ ttvaR‘zah%t&ééESfld Roé—o&/and"l?ﬁi‘r‘u%o 03/042244) are

I on tions | ncreases ‘
P2/A0uaRbisrvasaMaN e ORI FRIONCR AFSEY PAPRS PRSI Mt 5
have been prepared (TNF35-TNF39, cf. WO 03/042244),

Furt\éhgf{egm t%gsft?lt %gtgj Sofjﬁ\,FX |t3i‘§I ﬁe%ed tiwa{ ?rﬂe &LIB f??ngoéalt bridge is

| 'oop
pregshbiwétinetbe GNEH mgnerer trﬁéwmret@emesme@émw%rantﬂ Iﬁ?éu 116 The definition

of al éattrb@dgeﬁd aneneétrcgtafti@nr&éﬁeu&n%étwe& ga@cm a%en% AsP or Glu and
S 0

Posﬁgﬁgéﬁlrﬁetﬁ §tom,]§ge {:r?a@'hgltrgggisdla ﬁﬁ g_gls 8'dﬁF v g‘lp an |Hteratom|c distance
lessttbare 3 10 Argstramd B stediréaberl sbstitufion eutationp pf lysedSswithArgsor His at

thls%gﬁgn ﬂ{ canzblﬁétloR%tthtﬁgt\(&@tcﬁwyfé With Q@p,r@aq%p?d\feﬁfent of the

of am no acids 95, }
statgmyz forltb§ saﬁg@&ldgele@,d thﬂe@y the_@:ebthtydg thetg‘gnerﬂ%]ecuiel?u d be attained.
It isldlsh pdlsﬂiiBle th4kchahy® thekd 6alt hddges avtith didiBphide bridyas, il MFFaanner descri-

mm?%ﬁ@ al so substitutions in the sane regi on of
¥ are consi dered advant ageous, so substitutions 25
that involve the sane range of am no acids (i.e

It hS8/B&dn dbdbihven tedt rAeSINFE liLcoREideRYRT rbreGRASEthan the human TNFa
regarding to solubility and proteolysis. Improvement of TNFa variants includes making site

directed mutants so as to mimic murine TNFa crystal structure to obtain more proteolytically

. stable TNFa product.



cutive amno acids 95, 96, 97, 98, 99, 100, 101, 102,
103, 104, 105, 106, 107, 108, 109, 110, 111, 112,
wQai®4/099%44 115, 116, 117, 118 in hunman TNFa). BUEDKROH00329
enhanci ng nutations Introduction of TH epitopes in the
flexible loop 3 could potentiabty destabilize the
structure of 30 the TNFa variant. However, this
potential destabilization can be counteracted by
Frors tthahkrayz stricbures off hunhan atdrmeting BNRahit susghn that thedesotrie @ the trimer

(in Ak nGYSL SF ﬂ\%sthFeléﬁtl\lFWnlndnoﬁﬁFéﬂﬁhé'H fYetieAQub Ed F\iﬁﬁeplﬁblc forces,

air f erent p03|t|ons have un
Wheﬁ%/ﬁ/tB%BW %‘i’t*%&&%‘éﬁ of Fhe\f&meafﬁ@nmt%% Y forpt L“I*’RF%C&UVB'“Q salt
bridged, ThANerdd8,/ )42 Pabhing tﬁésecsaltﬂahegésl fex sthdreggeNedrdectiana) thé tstebility of
the %NF&EFIF@?’%UW?{Q&bQ%DFB\%t I S known tor educe t he
tren of the receptor interaction can be deleted in
paraIIeI hence the WO 2004/ 099244 PCT/ DK2004/ 000329
In s8fhmé&ay, |tﬁ@?ollbr\hﬁ§4;p&lf(c0f NFaWEYiass (v Al now e ipfdpafddde
bridge is introduced in the nononmer for stabilization
of the epitope insertion site together with the
nat ur al | yLasicaaur r imgt & sul fi de bridge (Cys-67

QIS 101) befgtS StJrRf §9Y |A§1,,Qpédm§\ﬁ@d to also stabilise ol

a TNFa nononer as such,  and mononeri zed di - or
TNF? FP'FFérFCtSSQF’dﬁP?F‘er dBrfst ruct'%e‘é@(/'QF%{F diMFEPBht length
TNES4 r at egi espghave bgen enpl-oyed in the design of 170
variants that will|l be soluble expression products.
TNFINFX1. 1- 2198cf . WB%33/ 042244) are based on insertions 170
TnFed PADRE {gy t he 4ggrst | cop of TNFa, where the 170
insertion site is located at an intron position. In
TNFFAFX2. 1 (¥ W0 98/ 042244) an artificial "stalk" 169

TNFB£0I Oon | S1gyr eat edjyeont ai megag an insertion of PADRE. 10 167
Mut ati ons of TNFa have reveal ed that |arge hydrophobic

TNF3%i no aci tPSsubst it i ons,ESABnting into the trimer 165

TnEERt erfaceyzgst abi li ze the _trinmer strugiddeapRENdE3d &-tand 173
TNFX3.2 (cf. WO 03/042244) are proposals to stabilize

the existing TNF34 variant. TNFX4.1 (EFVwo

TNFB8A042244)0suses dioogl yci re |inkers t @sdcmmish 170
uctural_constrajns fromthe PADRE ti on the

TNF%‘%‘ ral | T34 st rﬁ)@ture TNFX5. 1 ( cf .Agg%lb%%(mzzM) 170

TNFB4qel oys, 208 an inmertion-point, 15 aN-RepinsitVRSSSRIPare 162

found in the TNF fam |y menber BlyS. INEX6. 1-2,

TNF7.1-2 and TNFX8.1 (cf. WO 03/ 042244 are further
TNF¥&AT ant s. 17TNFX9. 11%nd TNPX9. 2 (cf. WO 03/042244) are 169
wekNg34 varjants that utiliggohdentical overlapping TNFa ;g5

sequences of 4-6 ami no acids both pre and post the
TNF¥pilt ope. Finally,2two vaM ants (SEQ IPBOREgdded §i-tgrigjnally 170

WO 03/ pf2244) P2/ P30 doubl e @ants in the
TNFBs(grlre Iocatl on as ﬁ?r t he PADRE peptlg'ggil n TNF34. 20 170
TNFRBRt her, 1G%m t hel®®rystal- structure OBOANFa it is 170
erved t one gtabilizing salt br t
TNFQP?h in thiJk?NFo rmo%orrer bet ween t he rﬁévggg'ﬁigés @%@gg&‘ “
and G u-116. The definition of a salPfepfiRfge is an
TNFREGCt rostgdic intgracti omyget ween side chain oxygens 167
in Asp or GI u and

j

TNFX6.1 146 SAEINRPDYLDFA 157
TNFX6.2 135 146 INRPDYLDFA 160
TNFX7.1 63 77 FKGQGCPSTHVLL 157
TNFX7.2 71 85 THVLLTHTISRIA 157

TNFX8.1 126 140 EKGDRLSAEINRP 157
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positive charged atom side chain nitrogens in Arg, Lys

or Hs with an interatom c distance less than 7.0
w@gsoum By site directed substitution nutat PONDKEG04/000329

Lys-98 with Arg or Hs at 25 this position in

conbination with substitutionsgof A u 116 with Asp, an

i nprovenent of the stability for this salt bridge and

thereby the stability of the trimer nolecule could be

attai ned.Lastlab | s Fmdts@ possi ble to exchange these salt

bri dges wekf. di Slél‘t%pge RhirfdaeRis gbN @ manner descri-  Total

bed above. |t has been o ved t hat TNF
TNFEAISSTERT £BitSPenor &Rt abl epeﬁﬁjratw Ipset hu%ﬁg clﬂ%ga 38 'S length

TNFXegar di ngogo sol ubsl ity and prot eol ysiesix armips asidgn@ade- 176
of TNFa variants includes making sitg. g @Jr@qupncated
mutants so as to mmc nmurine TNFa cr st [F struc ure
to obtain nore proteolytically st abf‘%e P%duct

nEM0G 2004/ 398244 PGH5DK2004/ 000329 25Trlr‘erfemgnlnﬁo ¥cidsdfece- 174
structures of human and nurine TNFa it IPED d[q%]%&td
the centre of the trinmer (in the ma'af’ ?rﬁe Fee

TNFa nononers) is held together due ?féerﬁW?Rﬁﬁ?%bl C

TNFIRPEBSy  jeBereas jhhe top_and the bot bompefank gy trimer 194
'S connected due to natural occurring salt bridges.

TNF3MR0eR2or 6108by scrid8ni ng these salt bEPHFES angp2 194

stronger _conmections, the stabi I ty of 5 the TNFa
trimer would al so be IQP roved. In

t he . ,
The PBIMPETIHREY SRR Hee TPENOAY 2360 RN Thhitht Tagte o acid no
2 in[FEQUENet: 10)LPretedusy themMstermmabeéleds &f foate seguenclsra iV@thionine

|  TNFa Constructs epitope tope |leted by
usec'ap‘”g‘%f‘gﬁ? ?‘it’"gns length TNF34 108 109 - 170 TNF35

106 107 - 170 TNF36 107 108 - 170 TNF37 108 110 A

All o*@rQe aBBNE:iﬁchQs%d 13RarE6r iR thdiNiTd YistiBBedlihAvE-GAFOA226bare detoxi-
fied C%n { nF| 15 added C-ter- 173 minally
le ?F\ﬁf’g 9x°16’§ PIBENL B8 A111C 170 TNF34-B 108 109 -

A96C, 1118C 170 TNF34- C 108 109 - N-term nal VRSSSRTP
A ntﬂﬁt?er]o@%oingﬁllugtﬁqs are known in the art to detoxify TNFa or at least reduce toxicity
to a large extent. These point mutations will, if necessary, be introduced into the variants of
the present invention. Especially preferred mutations are substitutions corresponding to ma-
ture TNFa of Tyr-87 with a Ser, of Asp-143 with Asn, and of Ala-145 with Arg. Further, all
effective mutations mentioned in Loetscher, H., Stueber, D., Banner, D., Mackay, F. and
Lesslauer, W. 1993 JBC 268 (35) 26350-7, are also interesting embodiments in the detoxify-
ing embodiments of the present invention. These point mutations may be used with any one
of the specific constructs disclosed in WO 03/042244.

The most preferred protein constructs of the invention are thus those represented by any one
of SEQ ID NOs: 12, 13, 14, 16, 17, and 18, as well as any amino acid sequence derived
thereof that only include conservative amino acid changes.

At any rate, it is an important embodiment that all of these TNFa variants discussed above

are expressible as soluble proteins from bacterial cells such as E. coli.

The preferred vector is pET28b+ when the goal is expression from E. coli, p2Zop2F (SEQ ID
NO: 60 in WO 03/042244) is the vector used for insect cell expression, and pHP1 (or its com-

mercially available “twin” pCI) is the vector used for expression in mammalian cells.
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TNFX1.1 17 19 A 169 TNFX1.2 17 96 ANPQA 165 TNFX2.1

0 2 V PADRE added N-termnally 170 TNFX3.1 108 109 -
W 2®4B99F0 TNFX3.2 108 109 - VA9F 170 TNFX4. RCT/OR2M00900329

- Two glycines before and 174 after PADRE TNFX5.1 83

87 AVS 167 TNFX6.1 132 146 SAkEt NRPDYLDFA 157 TNFX6. 2

135 146 | NRPDYLDFA 160 TNFX7.1 63 77 FKGQGCPSTHVLL

157 TNFX? 2 71 85 TH\/LLTH‘I’I SRI A 157 TNFX8.1 126 140

{DERY RS PR : 20Wdr099244 PCT/ DK2004/ 000329 26

Last as Fi rst as before after epi- Am no acids de-

Total TNFa Constructs epitope tope leted b
The jayeRHqNORTEVIFeNHIgE Methade xdereby digbecprmes P%%@'%‘i%zw"fﬁamate TNFa in a
veryaiveiagéReenanhéh di ng PADRE are duplicated after the

epi tope TNFX9.2 108 105 - The four am no acids prece-

174 ding PADRE are duplicated after the epitope
In g@idFdAtiePe RIVoVIOB! d O@thod Bort dpwPpregrigti@BONA®Dp an autologous host, the
metﬂ_dw:%doégmg%gfe% Hr@&n’cat%ﬁtt@ trPege%u%EﬁE iRAnuR%ystEREof an immunogeni-

ers used rom:t

cally SR YRRTPER o Pblsr AR MGEN o TN arHIogER S BeNpyen o) It =

preféret et thg dutadodbusdiont inalmarainaln endst piefersidyre heegodeings a
Met hionine wused for translation start. 5 Al of the
above-di scussed variants of TNFo that are disclosed in

The WBLISY GubEput Hite PErRStigsin-a Ayraler F wayiohyhich adrénisiration of a pro-

teinitvﬁc‘st@‘lét IE @Re clﬁcmfhl} lﬁb?ﬁlsﬁﬁlgp@éiﬁbciwlbﬂﬁﬂa@iﬂﬁ sgﬁﬁégk BPWIivé Raccination

art. to detoxify a or at |east reduce toxicit

Stra'iegygref% gty eéens% These point nutations will, if d

necessary, be introduced into the variants of

Protein/polypeptide vaccination and formulation

When effecting presentation of the analogues to an animal’s immune system by means of
administration thereof to the animal, the formulation of the polypeptide follows the principles
generally acknowledged in the art.

Preparation of vaccines which contain peptide sequences as active ingredients is generally
well understood in the art, as exempilified by U.S. Patents 4,608,251; 4,601,903; 4,599,231;
4,599,230; 4,596,792; and 4,578,770, all incorporated herein by reference. Typically, such
vaccines are prepared as injectables either as liquid solutions or suspensions; solid forms
suitable for solution in, or suspension in, liquid prior to injection may also be prepared. The
preparation may also be emulsified. The active immunogenic ingredient is often mixed with
excipients, which are pharmaceutically acceptable and compatible with the active ingredient.
Suitable excipients are, for example, water, saline, dextrose, glycerol, ethanol, or the like,
and combinations thereof. In addition, if desired, the vaccine may contain minor amounts of
auxiliary substances such as wetting or emulsifying agents, pH buffering agents, or adju-
vants, which enhance the effectiveness of the vaccines; cf. the detailed discussion of adju-
vants below.

The vaccines are conventionally administered parenterally, by injection, for example, either
subcutaneously, intracutaneously, or intramuscularly. Additional formulations which are suit-
able for other modes of administration include suppositories and, in some cases, oral, buccal,
sublinqual, intraperitoneal, intravaginal, anal, epidural, spinal, and intracranial formulations.
For suppositories, traditional binders and carriers may include, for example, polyalkalene gly-
cols or triglycerides; such suppositories may be formed from mixtures containing the active
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the present invention. Especially preferred nutations
are substitutions corresponding to ma 10 ture TNFa of
wage48792with a Ser, of Asp-143 with Asn, and oPCEDE2045800329
with Arg. Further, all effective nutations nmentioned
in Loetscher, H., Stueber, D.,28anner, D., Mckay, F
and Lesslauer, W 1993 JBC 268 (35) 26350-7, are also
interesting embodi nents in the det oxi fy- ing
ingredienidn Mnie8gd el Q-A% t9rid8erreferpbbnt 20m Orgtferpulpiidnstinclude such

norrialtyadnhsié\fedBRyiplRAtsUS £fbr ‘ékérhpléln%a(i?ﬂ@ceu@if:al?hﬁje‘é RE ﬁ1af1h|€ol lactose,
ucts g &Eosed in

t
starS) S B ST e B DA oo P L1 MORIRE Bt gd the
like. tﬂh@@%cqr@wé@eﬁtaé:d theyfosmyof selationsf s BB didsN@blets, Dijlls1&psules,
sustdifted Measé?ornﬂmiloﬂ@ or FSwdeRd $ncﬁ<§3n‘c"aﬁﬁ( 1809589 okife %%Pé&?é?\@eprefer-

% ; r eof that only i ncl ude conservative am
ab'ygzg‘ o°°eh'émgfé forgpulations, chplgra foxin; ig an interesting figppulation partner (and
also @ergyssibleentjupiiin @rinedf t hese TNFa vari ants di scussed
above are expressible as soluble proteins from
bacterial cells such as E. co/i. 20 The preferred
The pelypeptides Mabedermuliiethinthiheqmating as psysrab oxsadifofms rAhBrmaceuti-

callmcéptaﬂazaﬁszlﬁcl(l&‘fﬂld BididNg saft@ (foﬁnMﬁltﬁ@ﬁgéléﬁndosng]ﬁ of the

pepthfégta% w%?cﬁdarr% Pog cri] %vetsténqcfg%] iGau ﬁrlaeqsg’g aﬁgfps e>fa§n;ﬁ<ﬁ @y\qéagﬁl&:lc or
phospdedc pads, &k pwc@szrgmc agidsrasracati¢, apalive tArtaric\\BaagDid, H@IGAE dke. Salts
formBE WitPHeRE Grbe Q3R gratibs niay e @é}%afﬁ‘oﬁﬁn&rg@?{k %‘é‘ges%ch as, for

nvention The invention provid t ho
exafREST%Wm'tPQE%Sé'a%é"‘abO@a%|ce oqso(f—rﬂf@aﬁrogadssrmééu%organ'c
baseges ysopohpatanigs dtisetimiamére, 2+ethgemaroadthartohdiigtiding, procaine, and the
like.provi ded a nmethod for down-regulating TNFa in an
aut ol ogous host, the 5 nmethod conprising effecting
presentation to the animal's i nmune system of an
The wmﬁmegmadmuaatdrw afd edrey eorarmwlé with tigd dds@é@forﬁ%ﬂ%tlon, and in

| nvention
suen g}g@@ggg} "f %e ﬁ?e auff ggﬁecg'b’% aﬂ(gsrf'mugogéanﬁaﬁtﬁ%?ua"ﬁ%tto be admini-
sterffﬁr danenduey the sbivsintore tr@tedrmlumgq ed)- ctha chRacHiV O thetindividual's
|mmDﬁ@§¢§té}ﬁ té H\O@ntﬂéhmﬁﬁur%freg\ﬁ)\/\%, #d thb H@é’}e@gﬂblﬁté&EB@Bééﬂ'@d Suit-

ableoafheltease 4 GLEI AT core P RYBH R g hmscacive Moredient per
vacoragien withiagprefefred sangatfeogy atzaue Odlf pgtez000 py ¢eveatthough higher

amoE’ﬁt@tlﬁ tHY ﬂ@b)‘rﬁbeﬁh?é@revc@ﬁfé'n{b@tbébn s@rff'\das |9rl:ﬁg4aﬂbé %mvgb%Pt 0.5 ug to

S ectin ati on of anal gues an anl na
1,00; M?uﬂéef%rg b hsyanastiam duo tgoﬁﬂomgsﬁr}da&tspw"e/n@#@d@n%from about
10 ugh:e 180ipgasyitablecrefiorens Fatiniva aafmihibteatpal andepbstdesHotd drewstso vari-

abletbn?alrért‘yﬁﬁé@l)fén nﬁ%‘%&nﬂlms\fra@igﬁ Mgggﬁgul&ﬁg&%@ irfchiatidr or other

Prepar ati on of vaccines whic onta
admgﬁﬁ@ A%®s as active ingredients is generally wel |
understood in the art, as exenplified by U S. Patents

601, 903; 3
e et & gfoicgri z’bé%jvsf WIge R 5 Pt eatina Erephagy for admi-
nnstrp@cfreqaf@y;a;:cmqryam @mlipgb,le.g’bgste include oral application on a solid physiologically
acceptable base or in a physiologically acceptable dispersion, parenterally, by injection or the

like. The dosage of the vaccine will depend on the route of administration and will vary ac-
cording to the age of the person to be vaccinated and the formulation of the antigen.

Some of the analogues of the vaccine are sufficiently immunogenic in a vaccine, but for some
of the others the immune response will be enhanced if the vaccine further comprises an ad-

juvant substance.
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vacci nes are prepared as injectables either as liquid
sol utions or suspensions; solid forns suitable for
wa@elbpem i n, or suspension in, liquid prior tBCT/DK2004/000329
injection may al so be prepared. The 20 preparati on nay
al so be enul sified. The active29 nmunogeni c i ngredi ent
is often mxed with excipients, which are
pharmaceutically acceptable and conpatible with the
Varigigst inetdhoiis ofr astiiewing .adjuSantt eifeciefoe Kt yriceine gregtnewnf general principles

and mmseare H@Faﬁ’éd inShd Aifonfsnd prastoal Eﬂ)dn‘é&fdﬁ' of A@}d@aﬁ@’z 11995, Dun-
he ik i nati ons .t her eof Eyg)oltlo

can ffs. eS0T (o0 JEOHIRY a9 e SER (hf oD G o in *Vac-
cinesiuNéw GangraarbBbanodsicladjuasntsie t1Dd5sregoradisl G ef /i (egs.), Plenum
e
PresBOh TorP st pBE 1Rda P 8000 o Bhich Tkehcra) MRl porafil 6 eference
hereifat ai | ed di scussi on of adj u- vants bel ow. The vaccines
are conventionally adm nistered parenterally, by
i ubcut ane
te s oBb e PPetaro L 1 PR b Doy SRS HeRRER e ig it breatang
of tepautetbteransa o akfoenticens Nouiltmiting béammies oftdvisnblerpdivgang$ are selec-
ted RO thE gH@tdoeastln@QJf Hﬂ%%ﬁ@@&gé&rgl a-a@u@ﬂei anl |Hmn'§9|@‘$nodulatlng ad-
ase(‘%n\,aéora UCC? d Obagtﬁl | er|v vape g ﬁﬁu a

juvan pychAs R §9x1, @ SRR '“e'eiﬂ c'fh'i“é{F [13e %ﬁh&' PROP IRt
polyfrer na hrddelle fismindarju\soy rosApboiNng es;mmua@htltnudm-b cbimplés msatrix (IS-
COI\@HQtrﬁg)‘r % 'pgrrtl%leanA" Q@Hﬂ'ﬁlﬁn afdﬂfvaﬁﬁaml&ead LR/QLt)éa{(JfrﬁJhﬁnQ%d an encap-

g - S or frlgf osi tories may
sulafigg Pr%‘bl"?rlto]rﬂ KL DIEY Fé§°‘86 H? QP?ﬂdﬁBatttﬁé d?fE'PF‘Vés figgve which relate to
compOits 398 24 dntPUIérlK2F04, 6032 And 28rd mgietek ienhe amalddues also refer
SR A 2 e AL BP0 lpeon

exci pients as, for exanple, pharmaceutical grades of

The rseawvah@{ of éo?«Nalﬂ&ﬁncludiat el agbRy BEH éé@l@hﬂﬁfnﬂhﬁlroﬁ@@bﬂmosphate
cchari ce ma
(a'uﬂ KEMRY ‘g‘é lsesly ‘géﬁ‘i %ﬁspe%ﬁRgs‘##é gH&%ng §6‘F\it F‘%rﬂ‘%‘t”re with

synthedppeighensof sugﬂm &1.9., CapbdHol®) esedas|0e25 p&icany sblafiomp ciggregation of
the [)l%lté%ﬁ%?thfleaEWJm@H Q&R tﬁatm@mwh&eﬁggra%eé aana.ng%e%eéqofoo to

tirve | %We I ent, re i\c % For or al
101?%WI08?FF fo Zc'ﬁkS‘PEerp&”Pgﬂqsfp?‘% &l and @lsp @gpeAgtion by means of
crosk9ihRinh ayet apapdsaible. (\ggrdgata:lnshy reaqrivaBorbwith pepsirugeadted antibodies

(Faﬂoﬁgérﬂg{tg) toTaI'\:ﬁ.mﬂRl ?4&9.9{2 S‘oa lapc%ll%gﬁéﬁlgsaé %gr\)um & (%r’?lgtoxms or

actcl ne as neutr or sa rmaceuti -
"PO%R%S@B‘%*‘&B% cyppenenisriE [9raTe "aﬁtd’eélﬂ'a‘ief ipofnYgipt & l(*fyé'r"l?é!fa”y accep-
tablédoll Refiibigs §ucB@asamdnnieghenspsiestt (AReel Ahdr pﬁmtsudﬂﬁantranm percent solu-

tionvg%” IgrﬁiJor%fag): g‘gEPX‘éoﬁ BAZUQJCEB ﬁoa?éu%étlﬁlycpla %lso bg employed Ad-

oric ori C aci
leW@;wﬁh@ﬂa@waSefgua@@t ang, IFbmals@pref%rrqdaru c, mandel ic,
and the like. Salts fornmed with the free carboxyl

Acc%gmg Brthe X%}Hsgﬁ é)sz&Im[\%:ﬁflgiﬁfs éng:l%n%g%%grﬁlsﬁgflssU('}ll:llterestlng
candidateifomgn @ljuvast s & DNAdaraky-thedin, tarudalsswcéundtsg:ampbete basimsomplete
adJL@%Rdssagme‘ﬂ%lq% gﬁ%ap&ﬁh@cﬂ%&@ﬂﬂﬂ%nd &9t I%Vé QF\F%‘&Qm as is RIBI.

anol, histi rocal ne
Furtharcpqssiglitiss ar ea{H‘?ﬁorF?h%SthP'é(H“F?'ﬁ A{MREh r‘i'é? a%ﬁﬁ‘é‘iﬂtﬁf‘%‘j W #pd C3d,
andtrh@rangBdigeptider(MoPRt i on, and i n

Liposome formulations are also known to confer adjuvant effects, and therefore liposome
adjuvants are preferred according to the invention.
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such anount as will be therapeutically effective and

i mmunogeni c. The quantity to be adm ni- stered depends
wo@rooiog9234bj ect to be treated, including, e.g.PCT/DE2004/000329

capacity of the individual's 1imune systemto nount

an i mmune response, and the deggee of protection

desired. Suit 20 abl e dosage ranges are of the order

of several hundred mcrograns active ingredi ent per
Alsovisouinegimalating tdmpiexpmetfrixrty pd (I56OY® Mpix) ativvante ate prgferred

chmE(% a?cc%%glcfg tlé@?ﬁ@@nttotﬂoé’éyémgﬂyggﬁée it ﬁg@%h%hbﬂn Hna@ tl%s %e of adju-

rang are contenp
Va”*ék%%t:a@b? % gJPfFGQU@_t"mIﬁHS&?a% ,'IIe@@f%gslpp by I.?‘P{:ﬁ.eAq, I%ﬁé)gl@ matrix con-
sistd sfqBptlonally tractdétedl sapodine $pieripahdiys)ifiont Qeillajarsgeordarientholesterol,

and %ﬁg th.OlI[:gIQ \ngrt an"ndebRQh tr%uiin‘t to?e@?gi—d@ﬂsthte%sdl%tdaﬁlculate

rati on an ooster s p
fornylatiogrie whyts knewn By axFSGAM parsiFle yeerinetSPRRN D FRSHIUteR R 70%

w/deYheSwaﬁe@wﬂ@ %dipﬁ%‘r}hbﬁﬁl&l Q059 wl,Neid th@ @rotéth 0¥ 1% . Details
nner

t | b

o R ORVEAE S ALK et DL PR gl Eelgeh AT, pé Rnkn the
aboveamentiencartextalpoks dedling withtesifevantse buicriscoMerteinalp gt 4/ dOParClin.
Imn‘ﬁﬁ\o%e‘f’o:l! i %mhwaso\lvagésc@rr G aﬁ’&ﬂﬁ@’(e’ﬁbﬁﬁ 1566, qrrmudon afid Cell Biol.

ogi cal | ccept a bl er si.on
7a: 0 out edotsted REtsoniedsre e oyge A5elar o g ok pprepare-
tionwif chmplle}:aelmdnmwsmrhelatmmtcenmxeadm nistration and wl|l
vary ac- cording to the age of the person to be
vacci nated and the fornul ati on of the antigen. Some of
Anotheg highin |a@u%s§|ngf(aqq]t@u%ﬁgfpﬁgd)ap§s@um cpf(ﬁc@ﬁylpg adjuvant effect is to
empléyiHE QgeMniqlie idas@ibeAGCEEBelindéttalf @D9Z Oafeich ioThetdd@ iohmirsted by

refe%en%? hnnmrln eInr gr?eqot%%grggleagatlgﬁ oFQFeq Eg?rllt r?eh Qﬁﬁﬁjgscgﬂ Qrﬁ:lgen of the

DFG%OO@N@I@QTZ'MH e BRSO 4y @%gwmgzge vatigen s aptlpgsirgsopntigen
blncﬁ‘r?d"é r&lb'oﬂg fr@é’dnle'r"lt@ﬁég st et Fc@@éce‘p&ﬁs YAGINBE e/ ﬁlakﬂéﬁM\ﬂ;es Espe-

ol O g SR B PSR e SR AT B PRt e tpgfance m-
murdgaericityafor EneSpurBbseaaf vactnbtior(.ed. ) John Wley & Sons

Ltd, |ISBN 0-471-95170-6, and also in "Vac- cines: New

Gener ati on | nmunol ogi cal Adjuvants”, 1995, C}egorladls
Othet ;&ssngﬂltles( @aglv§ thqqsgﬁuﬁq%tapqeggg anwtmﬁ R‘O y §B’N’ substances (i.a.
cytdkind@Pméhidhdd In tHeodldimefas Wtiatles asrachb @raediy cometictso [rathédconnection,

also %/ngh%ig 8&5 oFth%He%I, fﬁﬁlblgé ggeclo%éi Mtl?g eferred to

an a juvan ed to
faC|I|tate breaki ng of the autotol erance to

SUI@Hk%bQ&&%I démbtlbé%rﬁlsﬁﬁgtgam ﬂ}‘érggf)upsiﬂgﬁlgﬁrhg{ﬁof muramyl dipep-
S
e PR e T B0 O AIFE PR e e SoreiRofoReh 36 TRY A TOE.

10 juvant such as a toxin, a cytokine, and ,a

SUI%%QR%Srtér%]Etlﬁqe%dJM%lt @re s@@c@ﬂ lfrof’rpr@Hr@Jd &J‘Hsls@ng of CD40 ligand

dj uvant; a saponin
ancl GRANSSbPHET S TASETEIIIIMSINGFERITTSAEY Thereobis WRMSUSngbove),
mareé,i £Fa frédofentpdridndmiauam adj uvant s; DNA adj uvants;
y-inulin; and an encap- sulating adjuvant. |In genera

it should be noted that the disclosures above which
Suitablegtodymey adjuvants are selected from the group consisting of a carbohydrate such as

dextran, PEG, starch, mannan, and mannose; a plastic polymer; and latex such as latex
beads.

Yet another interesting way of modulating an immune response is to include the immunogen
(optionally together with adjuvants and pharmaceutically acceptable carriers and vehicles) in
a “virtual lymph node” (VLN) (a proprietary medical device developed by ImmunoTherapy,
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conmpounds and agents useful as first, second and third
noi eties in the anal ogues also refer 15 nutatis
worzaoanek2g4 t o their use in the adjuvant of a vaPCI/DE2@/000329
the invention. The application of adjuvants include
use of agents such as al um ni ugl hydroxi de or phosphate
(alum), comonly used as 0.05 to 0.1 percent solution
in buffered saline, adm xture with synthetic polyners
Inc. pB6GsLeyington Avegue Qavhdgssl KY 1901rsezP1asTie YN @eth'metnbulaf device)
mimf@ltHé 5@fctuREHIEAR R Bf Qiymﬂhhr?odér fHsekfonioR atvlR LM@EtCﬂh@ &kin creates

tures ra bet
2 596 S oD DTE Mo gP SRR EbIoL e A EPREPH R T and B-clls as
wellras A\PEse tapidy yespoat @l the dawegahlsplmrbgtm@amm‘laofed site and accumulate
inside A8 otdul khdtEx aﬂﬁ@t\ﬁ;Naft%aggéé% tﬁ‘ggtrhg%%ésg?z%tlgen dose re-

reactlvatlon W t epsi n treate | es
quired kymERRtan 'thetra?ﬁorase i 38t Aigenis ﬂ?dbcéét@%“aﬂs'“@éw ¥YLN and that
immBHE Prasction cPafiertdtnbg va&itdEibwXsinG aMLN sutjaesml doaaartionsliichenuniza-

tion %%i'\:(g(?ﬂ:ﬁ%"s%n% &E%R@%@%\ aqbfgé})g?% e&és |b rB‘Heﬁ ﬂﬂGélQer Cetal.,

0] |ca accep- es S

199%‘#h¢@@0m9ﬁBowsweléﬂa(rmﬂéé@rmpel Immtémﬂ%mmqu $malpAmounts of
Imnﬂ%géiﬁtuﬁ’@ &INSvel MeBidalWevite RREIGhsteH @EAVIPRA! ym prossde, DAY “From

ed_.as a bl ack bstitute al so ed. Ad-
the FASERIBS bk 5l AR o AR BhPLAE. FIPL RHE Lo nesor,
Aptqs; €elfpméad: According to the invention DDA
(di met hyl di oct adecyl ammoni um brom de) is an
interestin candi date for an adjuvant as is
It isyexpegieq Hat Va&F‘%5%%3%“'86%?%?%'93%&”%6 faveld é‘ffé' as at least
1, 2a8] 4V 6, and32 teles aa@aqtmdré apemfisalp/om-IPStnses:hera&aQsleb(ﬁected such
as 1330'3 (%Zﬁl 6a568 ' éqt %r '::t‘f‘tdr §§ % an ﬁ%xf%&eﬁeed thereof. It has

‘ifies dre nonop osp
S AR I @ﬁ@omﬂ‘mUWd“qﬂﬁﬁ‘éﬁ\{/Fhwsﬁé’ﬁtth‘%j@‘efefred auto-

vacc(lrMQFé)ccorbln@ @5 @rﬁﬁﬁnf@‘l’clﬁiﬁhsﬂﬁdt%ﬁrnﬂi@t adrBIGh &R tHeOintheuHealystem

chs e ore |iposonme adjuvants
neofl Bl bR WA TR pRSusbEnT o, Vo

2004/ 099244 PCT/ DK2004/ 000329 30 Also

Duel tm&éﬂé’&t \}a'inaljcléﬁ '%r@rﬁ%nﬁ&ud@&%& ¥eddY RRh Gn%l%més})onses of varying
ntS ar e re erred choi ces _accordin

Stref‘W@ tPr’i%‘Fe?ﬂ %H V%‘?BQ%FQFW”& e artngaesomingrt °§H%Wr‘{g‘l‘tl'ﬁ’é‘tmay
coniphises sdve e dtﬁferenﬂjpul-ypmmteSmarreempablaaSeahe ey espdrisagef. also

the Mé&sgoﬁsaﬁow ?o%?%fE% P'Iuok?éé &?&%ign%cé”%g%é' %tr‘g%d'ti’oﬁs The vac-

ISts o saponi
C'“e(ff‘?Y F‘é?lﬂféﬁ"?dwaﬂ ”Toir%ﬁ?' )¥F'%ﬁ d"r@éep@h%th% p°'c¥ﬁ?ﬂt'€§i glieqs, defined
abo®e.and phosphol i pi d. V\hen adm xed with the inmunogenic
protein, the resulting particulate formulation is
what is known as an | SCOM particle where the saponin
Thegrsing may eenseauertiycompiige 3-28 diffeserdanalegliesapurh as 3-10 analogues.

HowRlES PBRhAIR thle HOmbaYer\in¥og@dadnili BE sBlidh REpt t@Ql P Wh Wuch as 1 or 2

tails relating to conposition and use of
a“aoﬁ‘r‘ﬁﬁ‘lostl mul ati ng conpl exes can e.g. be found in the
above-nenti oned text-books dealing wth adjuvants, but

Nuc@ﬁ&%‘:@ngﬁ& et ai., 1995, din. 10 | nmmunot her. 3:
- as well as Barr I1Gand Mtchell G- 1996,
I munol . and Cell Biol. 74: 8-25 (both incorporated
As dVery @hpsEAIE QItBREEVdWo dsEY iad@inigkritidh of B peptitt ba288 vhdine, the
tecﬁn%fao erggarla- iq I " e T, .
gy of Rucleic acid vaccination (also known as “nucleic acid immunisation”, “genetic

immunisation”, and “gene immunisation”) offers a number of attractive features.

First, in contrast to the traditional vaccine approach, nucleic acid vaccination does not require
resource consuming large-scale production of the immunogenic agent (e.g. in the form of
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tion of conplete i munostinul ati ng conpl exes. Anot her

highly interesting (and thus, preferred) possibility
wo@tooao2eri ng adj uvant effect is to enploy theCT/DK2004/000329

techni que described in CGosselin et al., 1992 (which is

hereby incorporated by 15 refggence herein). In

brief, the presentation of a relevant antigen such as

an antigen of the present invention can be enhanced by
indusioia] srgéet ferrgertthtioraaftrigenrdaoises tprdxbding Préteinsh fiuithemore, there is no
nee®tdGEt3 pﬁlml&at%@ménﬁ ﬁ'@’glﬂfﬁl@tséﬁerﬁ&aﬁopﬁ‘te lmﬁmgﬁé’n A &RLBY, Since nu-

on_ nonocyt es/ macr ophages Spe-
cleiqsi S AREHAN 5UFs %[h‘e!reeh*ﬂcherﬁ@'%%pﬁ%@ of e VSIS Ryl in order

to ptoduesntharexpression pradogedfitiod hycldioacid merofucepptiesoptifnum posttransla-

tmn%lﬁ)?&{eggﬁ 8F‘the%9%§%?ﬁ%r88§&'.é’é%deEﬂe@%o bﬂ}é@-l eﬁ?s II; Q?peﬂl%ﬁy menportant

ne mnodu
in t"lﬁﬂaéq?(an@gﬁ’V%ﬂ@‘?%‘m gifce, @s featigned @ﬁovasa ﬁemlafqnéérafw qfﬁhﬁ original
B- cdﬂre@ttS;béE &Qﬁ@bél%ﬁéﬁshohlﬂ Hef‘br§se®@ma(tﬁé Middifie@hffecule, and since B-cell

c |ndu ers cyt oki
ept SR i B8 SSEe i SV ORBER ol B Pt Gisogyerne
lipids plokejn etk. X Tbenefdie rgitive plywm@tlgm an@hmﬁatmnmﬁyrnsmf plgoimmunogen
mayt \Pé?lﬁ welf 881t ﬁﬁ&rﬁhé‘é‘i‘?ﬂ the cﬁ/él‘am\’iﬁi?r‘iunogélﬂlﬁy aHadn@ ilegRtRE to be

hal o suc 5 Sui tabl e i mmune
ensi ARG 2ih TAFS Rrodoep e EUPBEET f om t he ar oup
consi sting of CD40 ligand and CD40 anti bodi es or

It sl'gﬁﬁz%éc rlié"t@éi h’iaéb %@?Ah‘%ﬂcé‘dr&g%%ﬁ Ietvgg ?Qérv&f:wrth tsgfﬁed of the presently

I SCUSSI On

disciesedpanplogggs tsa‘{ﬂ%'“ﬁ?ﬂr?ﬁ’é‘?or Sﬁjcﬁﬁ)’ant%\'AaYaéc'%W% fi8ge fhedhnvivo ex-
predsidf 1€/eD1$ne @n hesddtérenitihg factoms othy dihaluaoganthefficacy of a DNA vaccine

dextran, PEG starch, mannan, and mannose; a plastic

pol ynmer; and | atex such as |atex 30 beads. Yet another
Henpgtaepreferied gmbaginesit pbithe linMentien eamprises atieqtiog prassetatign phthe
analoa@é Hﬂﬁetlrm:anhéﬂlw \Re ﬁﬂmuﬁ@@&tétém %MIMI‘JC@@IQ? Iﬁ@{‘leIWaEIB(S) encoding the

uvants and pha ma acceptable carrie e, & and

ana\% E\F% e gnimals ce qéﬁreﬁy % Iy E: wm)ﬂ)'eselgn by the cells of the
nudpkamkM@UamyhmBM|cal devi ce devel oped by | munoTher apy,

WO 2004/ 099244 PCT/ DK2004/ 000329 31 Inc., 360

Lexi ngt on Avenue, New York, NY 10017- 6501) The VLN (a
In thig pmbqulmngrthgg\yrogéged mﬁclmcca§|dtlﬁ@reggrpglgtq%wlaﬁucan be in the form of
nakédIDNA] DRA @drmiuldtydith BRiged dm@Rhadged lipitis, DNAfSriioMesd ih Nposomes,

DNAS lnclung s \(,3"§a| vg t¢§rI b‘laﬂlA(%f rn?’ul et(eb Lkaethlantfrcl: %@Eﬁ&& g&g\é\éthla p%kem or

upsurg e'o KP'mes and ch
polmepuld%@NAFf@snwletpﬁ aNit art@w@n@j prasein 196 el Prpside sP i éﬂr@ulated with
CalJ\ﬂH‘Brédblttaltﬂﬁg h@a‘nlt@m cfolubned a16n &féetlédméa}t@olécmémmkeerk&%unated in
or ous na S
o pdiGRELE AT Bk B Db icobd RS 4RSS RS R S a1500)
or im égpwns ehitogaraand MiNAgermulated adicdadiinent. Js itiig cortextVLiN noted that

pra@fedint Qlaéonsﬂd%&?s iR doQfe @9@Bﬁédj@\%n@/ln\f?a‘aﬁloﬂﬁlt\}aeane formula-
usi n sur passed conventi onal hgﬂgnlza-

t(onlfgpw oﬁrﬁlforggul neﬂﬁ jDUN/AaWCln% gle{\%ecﬁ Q?Jrg%h?reg which relate to
useabeadjuvdnﬁd irbihie ebhtgxt of polybbetide®@astd edccines, EQPB, mutatis mutandis to

their b { %'J@Ekc%|ﬂacﬁﬁ%tte%lo‘o Par and Humoral | mune

esponses to Sna Anmount

As for routes of administration and administration schemes of polypeptide based vaccines
which have been detailed above, these are also applicable for the nucleic acid vaccines of the
invention and all discussions above pertaining to routes of administration and administration
schemes for polypeptides apply mutatis mutandis to nucleic acids. To this should be added
that nucleic acid vaccines can suitably be administered intraveneously and intraarterially.
Furthermore, it is well known in the art that nucleic acid vaccines can be administered by use
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10 I mmunogens Using a Novel Medical Device Designated
the Virtual Lynph Node", in: "From the Laboratory to
wo b@4ah92mé c, Book of Abstracts, Cctober 12th -PABDK2004/000329
1998, Seascape Resort, Aptos, California”. It is
expected that the vacci ne shoudzsl be adm ni stered at
| east once a year, such as at least 1, 2, 3, 4, 5, 6,
and 12 tinmes a year. Mre specifically, 1-12 tines per
of a yg—gallqdye@g LI @‘@’ hegge plso flHs anrd qqui\{,_a,ler@,mozugs gf actgpin'ryz’graig),n are re-
garded ad Qart bt theDredeht iriveRSord FMGW, A< tA8 ubd6H Vi@l the BdmeRdration of

o ERT Do® PermTEae SV B Grlona b MET e b FaLGuIer fnode of

adminégtcitine s peeiadaiyngefieoedhe i nvention i s not pernmanent,
and therefore the immne system needs to be
riodically challenged with the anal ogues. Due to
FU“E@'H@( ¢ ¢he BuGleE PEACS) Hpadrasr Al UiRalPRY aagns camgont@gdegions encoding
the ihbietied spBdified MCHRQARHAS e0f. iV &igyfoRd of B ifiniedEiolulating fitbstances

desc?ﬁgg alpoQ)eysBap% Q\% cygékﬁ"\reg ]::l%cr:\?s’seé Q? uglei%“lg?dﬁ%agtgcg rpgéfgrgec} \9er5|on of

nvention
this gbo@iment @wmpﬁsm 6@‘1"“9 theu qﬁ?étﬂéz{@@om frs therpmaleoue @od dirgs eoding re-

g.onq&- Echal.ﬁﬁunbmedmat%e Mff@enta*éemag %er@ loP bﬂ@aéthﬁd@mb €Bntrol of

or el 1 ONsS. he vac-
ey RTIET s P 0B b HGRE0 SR PR Ao R Bprodyfed e a -
siontpagngioiioythe roindeemeduiatars Atefnatiealy, tabaNatincaBIcEhtidey fraarherds can be

usecmBMt Wﬁ@é’s’é%?éfla%ed: PERLISE tl?fe 2 e %Hsﬁur@d"@d @)@H@éton when
wever ormal Iy th unber

ha"'8$ BQWaqoS@Eé%g'Wﬁ 'f‘dg‘iedéﬁﬁ%fa%molef €a m ni mum such as

1 or 2 analogues. Nucleic acid vaccination As a very

Accdrgnglﬁlt @@tm\%ln 8,( Q@& }é@ceg Ebhg l:cﬁ'@%ds loﬂq‘gﬂ b&&r{gaé:loé?&u%ﬁ oﬁantlbodles

de-based vacei ne, echno ogy of nucl
agal&%ﬁﬁd@a@?@ufﬁ&@%ﬁoq gingsisiodown as " nucl ei ¢ aci d
i mruni sation", "genetic immunisation", and " gene

' ' ff unber . of at tive f
- o BT8R gR e 1 S B BRSO AL Bl S0 anc
vectapsgrebmdhanducl ei ¢ aci d vacci nati on does not require

-a ,fh%ﬁ%esaacam RSY %m%&ag&m%ee@%m PSHIGd s%og%éw%nd or adjuvant

E'jkgemc agent .g. in the form of
as d|§@’ﬁ5 PRY£f 000329 32 i ndustrial scale fernmentation of
m cr oor gani sns produci ng proteins). Furthernore, there

Undélsr#mlal aftﬁ%s{aﬁcgse\{ﬁecﬁlc%gééd %y#%cﬁ]q tﬁgf‘oq}ndéf%%ector wherein

exprerEoItis Aprer qpatel of \r'@hp'iomqt%rs F@rrfnmeieballsé Héﬁwsc,sams of vectors and
DNAamﬁ@&yscceﬁd.rtdW@ tM@GQlerﬁt&in?Gf lttﬁléjdjlyddéblarh béleOAlg@,rde_télI@d disclosures

relal?nﬁ)ii%gﬁe g%rawla;?lﬁ a agé e?[%‘ nﬁpu %éﬁ a{ud ﬁacphe%ar%ua&ﬁ%b?e, aclt'C ID%nnelly 1] et al,
199brpomesse\ngrrmunphéseﬁwégg ianth Donerlivdd ef &., dRPédtifeddences 60: 163-

172 OB&HoF tHellb PerbrenE&IRPE IrRbIpYrdtdPBY Fdélencd Heréihe case of
aut ovacci nati on, since, as nentioned above, a

signi ficant fracti on of the original B-cell epitopes
Liveocdides pol yner shoul d be preserved in the nodified

nol ecul e, and since B-cell
A third alternative for effecting presentation of the analogues of the invention to the immune
system is the use of live vaccine technology. In live vaccination, presentation to the immune
system is effected by administering, to the animal, a non-pathogenic microorganism that has
been transformed with a nucleic acid fragment encoding an analogue of the invention or with
a vector incorporating such a nucleic acid fragment. The non-pathogenic microorganism can
be any suitable attenuated bacterial strain (attenuated by means of passaging or by means
of removal of pathogenic expression products by recombinant DNA technology), e.g. Myco-



10

15

20

25

30

epitopes in principle can be constituted by parts of
any (bio)nolecule (e.g. carbohydrate, Ilipid, protein
wet@4)p992¥her ef ore, native glycosyl ati on and | i pCTRK2@A/000329
patterns of the i munogen 10 may very well be of
I mportance for the overall inmmuogenicity and this is
expected to be ensured by having the host producing
the i munogen. It should be noted that the enhanced
bacteniyn éo8i BCGL evetmtivigssic \Bodptacodrus opre, Bfcotihgalporalgrsppy Vibrio
chol&l=8CEASER, @t'&akaﬂé{ﬁssdéaﬁn%’ fultd pFéH%FHtFoﬁQ)? stafd-ofefhbl FRM% \Féfccmes can

vaccl hat’i on, since pression | ev
e.9.bg feyw 1B SalifeP I SORr R PFRS: ‘F%C’c‘kﬂzsl‘?% at“HéN?”ﬁ?ﬁﬁ'?odg%% Jaccine 10:
977@bb] B&h ¥ncofporatEBiNBy véfeehteehekbinHesrdztaila apowftae hadeic acid fragments
[ ' t fecting
andv?&é%ﬁgg?ldﬁkgﬁogﬁéﬁ“gy(#QHG%%g%klﬁgﬁFﬁientlon to the
i mmune system by introdu0|ng nucl ei ¢ aci d(s) encodi ng

As ahfterr@Rad QPbRLdRE vd RRciALY, IR n&l&@één@fraﬁ’;‘lﬂeﬁtw He&DMvention dis-
nin in vivo eépr essl| on

cussh BRI R RSy PTHIER Ut ORIy B L VERIG A FIBh Pty 35 vaccina
strainntrrang wted snitedleepax disd i s preferably DNA which can be

in the formof 20 naked DNA, DNA formulated with

charged or uncharged |ipids, DNA fornul ated |n
Normﬁlb’@gw -patipgeniGTRICIRERANISA o \/iusds admipisared piiu once to the ani-

malf BUt iR b&tael cadeb it raayt nsanaieesaw tnadnaifister tiad inRgodpgaiseh Mode than

onceDm ;}’Hep q bréleDl\%ong\Egg ﬁ,{fe%f:% nbm?qulfyazgﬁteb&gco%:%ﬁgﬁd that im-

murpze@en p¢rtemqsmg th@,s@rﬂeballeWV@debp@bpqp‘éd%macheP@n wilrkej useful when
usinBBivE ek litus JANAn&Icapsul ated in a polynmer, e.g. in PLGA
cf. the m croencapsul ati on technol ogy described in WO
98/31398) 25 or in chitin or chitosan, and DNA
Altefratinely Atvecbrwirtih vaminadgruis &ninbinkd withi re\doust @stibsequens polypeptide
andfb?tn%ﬁe{:ré@ﬁj valdi Fohcﬁclr u¥st?r#e @g‘ﬁdsglﬁfeacB lRB& PPRTd-R i 08ization

tional vaccine
Wit YR AT Né?F"z&fﬁ\'%Weﬂdw LR BRHRACRET SRVORSEHAS using the polypep-
tide\va@Qtlgie scidldpp@ach.al | di scl osures herein, which relate
to use of adjuvants in the context of polypeptide
based vaccines, apply nmutatis nutandis to their use
Theimicrogedapist erovirts vare b¢ trapsfomeadaritnoidrigacide) gentgiping regions en-
coding lﬂﬁ@%o%ﬁne@ﬁ‘f@hﬂér&ﬁrﬁbbéﬁ g}lnﬁtmrﬂ |o$EHeaHnﬂJhoﬁr\%B@IHﬁ$g ﬂfbstances

ces el BED(q D 287 GG ST PERRIS PO TG SRRl Gl gersion o

this\eatoidinest @hcdniessdsrhaging it cading @glonderstba @salogis atisidhe coding re-
g:orP@F b |mn%o%dﬁ@%3r¢r$ di@ffereﬂg F@amr@tfl:aaﬁés% AR st under the control of

mni stration schenes ?g ypepti des J
diffeERtRIAMS D THETEPYItdS a\ef?'?f& th t?‘Frﬁ”Q ogHRHO %0"{093 %%raé’éP uced as fu-
siort pertneril the im@ohamadutatom dttemativayi tivalalisginlienucleotide fragments can

be l%g_gnag ltr%‘w%ﬁ'gm%; Qbérﬁge&eﬁg}iﬂayhﬁ}%ﬂﬂ taﬁﬁr%ttlr?g[ rinﬁie*:lé(s m%ﬁe same

nucl el c
readipg fraygcan PEYideans pe e’&?]’ﬁfrsfﬂ“sﬁré?% Wﬂ?@@uw theInventior, and such

an SRESHiIMSR34 dsgRGAMDRADAERREIdNg t3 thedfresens inveatidred gene
gun, and hence al so this and equi val ent nodes of
adm nistration are re- garded as part of the present
Combinationitrgatmeintnal | y, al so the use of a VLN in the
adm ni stration of nucleic acids has been reported to

yield 9ood results, and therefore this, earti%ular pnd?_ )
Oneo?speaal preferred mode of carrying out the invention involves the use of nucleic acid

vaccination as the first (primary) immunization, followed by secondary (booster) immuniza-

tions with a polypeptide based vaccine or a live vaccines as described above.
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admnistration is particularly preferred. 5
Furthernore, the nucleic acid(s) used as an
WO pompRat | on agent can contain regi ons encodi POT/DKR@4/000329
noi eties specified in the clains, e.g. in the form of
t he i mmunonodul ati ng substancess descri bed above such
as the cytokines discussed as useful adjuvants. A
preferred versron of thrs enbodi ment enconpasses
2 B ot ihg 1) age tregimeahal ogue and the
codrng re- gron for the i mmunonodul ator in drfferent
ading frames or at |east under the contr

The HfSF?S&S pAiHPRsHRERrE releyalt AFR Mepmatoi da%hrbt@dj%"ﬁ%'[e GhyRnic arthritis,
sporﬂy&drthgmtfﬁ@s, @plyhypsitis, slepnadmyesitig vasculitis, psordasisy@iagney and psori-

atic %Rh\t thse M c;r&g‘a%h@toggtrucﬁbe S[rIﬂ'ﬁ)tnaP@e%yorder\’%g/gl!oﬁﬂp%%{rc syndrome,

eot 1 de ment's can be
uveigp éf réfrer'@at%bé%rarsté, agute H%‘”ﬁ’ﬁ?'a(rﬁyé@@%ﬁ” 88 egoth acute and
chrobi) anpc_r;@ess gmnmtoésavrrwréumvm Gﬂé’as@gtdnﬁ:@r@ﬂ&drbular disorder

n sane nmol ec car
parlnrnrlirv %‘?\nf Yosrr(\)a%rrtre?steogorotsrg, %ncg %a ((%rs catcI %xrr]ag?él Wel} as other |8flammatory

dlsep$qsehmétqtreﬂr conditiersi dsoeiably apprgdetgdurnme arNPcbe ltnlked to the adverse
effe®8 rarpfvﬁrd IIQB tﬁ@@ﬁﬁ*é §dt>s@mne to&réau 6F srner.@eue%yrnbaﬁmtat % #sociated
r en cussi on
Wit 8 ke < Racte g ST e s of BRI AL B ANy oufating
actidrydofianmulbioleoig ipodeihy acceptable vehrcle and/ or carrrer
and/ or adjuvant as discussed above. 20 Under norna
circunst ances, the nucleic acid is introduced in the
Comnggifions of the inveptionyherei n expression is under contro
of a viral pronoter. For nore detail ed discussions of

The nﬁlenf (]Elﬁc’ algcp geﬂ%o coﬁ'gup P 5ns Af%%gu? eﬁegcr.% rg%ghgemetﬁgf n; thg invention.

CuUsSsI oOn
Heneg|the inygntiap qlrperefa@rsfmlaatlmﬁwnawmmms'tm@r)@pes'm: pr@{rmmuno-

genréarﬁﬁéfréeﬁv@srﬁo@mr Eﬂghﬁmg&fdefIMQI%vle sa’f@c&ﬁpc@,&mn fM&?,compnsmg

a prigmecepBesfly TTEReppiasiEaly Hgertae b “i?‘i‘!}‘”s‘é%hd%?“c{/ﬁ
andfogfescipiroteandaoptionalyempijuaetd 1bh pthee wordsn tés pat ef e inventien con-

cern$@6ThISond of th\&jgtr.ﬁlstégé}ﬁ‘iahy 8s b&crifdd RetihBshve. The chorce of adju-

resentation of e anal ogues of the invention to
Va“&nﬁﬁf Figrs: 8y yelyilesdis FFFQF%%Y ¥ line; W/’E" W%itchaﬁ @e?’éE'ﬁ%F%jgiPo"e when
refekning toernvaastinndtthe analqyues i paptidenvadcainatiom. | nmune
systemis effected by adm nistering, to the aninal, a
non- pat hogeni ¢ m croorgani smthat has 30 been
Thetanalag@esrare dengrally prepared afcording & methgdewell kimvedinibe af. Longer

polyPBRided 4fe ?cﬁrn{ah'l? pl‘éb\éﬁéaltﬂyqﬂeéﬂs Oirdddmbiha¥i€§drRItechnology including in-
ncor por a S nuc
trody BT A BlsleiPectd et Snsbsvlfy &5 abROLRTY s syl yector, ransror-
matioint af rauwite!de bagitae wéth the verter, fxnressinnaaf e bycleieadid sesfuence (by
cultBASTREI HAS: @il Yl BpRSHrialf cohgitiBNS! ré&f)v&?%h%eéir%ssron product from
srog roducts by reco ant t echno (933
the G588 S o o058 PR ATPETY EOSBA DBY Y Eatirae Sntional further
modiigetion,i eign retlding BGErivatmatiopaddiaitsarerainBly the cemsssy tools are
fourtPeiow Endé}%é hea%'?“gr%@ﬂerc%cﬁgpagmehkyédcﬂlectors of the invention” but also
in the examples. In this section is also described the preferred method of recombinant
preparation of the analogues, i.e. low-temperature fermentation of E. coli in order to obtain
soluble TNFa variants.

Recent advances in peptide synthesis technology has rendered possible the production of full-
length polypeptides and proteins by these means, and therefore it is also within the scope of
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chol erae, Shigella, etc. Reviews dealing with

preparation of state-of-the-art |ive vaccines can
we2@4/0fe4f ound in Saliou P, 1995, Rev. Prat. 4BCT/DK2004/000329

1492- 1496 and Wal ker PD, 1992, Vaccine 10: 977-990,

bot h i ncorporated by referencesdherein. For details

about the nucleic acid fragnents 5 and vectors used

in such live vaccines, cf. the discussion below As an
the priesentiatentien toopreparedhd lahg construgiseempesd by meampuef]the well-known
techﬁﬁlhgs b &%@&%q‘al‘d pH8e bEMRRIY Rifeds.s- cussed bel ow can

be i ncorporated in a non-virulent viral vaccine vector

such as a vaccinia strain or any other suitable pox
NucMicradg). frddodaingd did vechoes bothe pratehBereni ¢ ni cr oor gani sm or

virus is admnistered only once to the ani- 10 mal,

but in certain cases it nay be necessary to adm nister
It willlhe appracistedfiondhe amve disslapuredhatanedified pdlpeptidas dan be prepared
by née8 lof F&oﬁﬁ%ln@ﬁ@ééﬁeﬁé&h@l@b‘{/ BEt élml,mnteé(ns dftchél‘ﬁlcﬁl\/é%/ﬂthesm or semi-

| at e
syENS] P AFIEE QU P FE1 SHRER A ) R 16 S R igconsists of o
compssfsidoupiingrio pusteingatrieve(soch w3 KLk dirgitledrizgexoid, tetanus toxoid, and
BSA&'ahﬁh&@wo\eahyceohg M\%leeuleé’éJcH%s‘é@%hﬂﬂ’&ﬂe%ly)n'?'erg gn@w&@rse also

revi ous or subsequen 15 and
whep §be @Oé'f'af&tf"d' GPHPEpFFAGBIRN oﬁa&deFKgﬂ%\wc%de 9r1°us)%t°pa&s%q'\6v%’-der'ved
peptide @faire Theger dritBudyméranané, zatvit be untiérbtoad Friowethelabeve;, ust the pre-
fewéqugsne foll oned by subsequent booster immunizations
I'ng the polypep- tide or nucleic acid approach. The
n1croorgan|sn1or virus can be transforned with nucleic

For &fel (flirSdse &P Péc@hibirﬁgt @eﬁﬁlt@@ﬁno%@y, éH@ICBf @Gur%@ BlsBBdrahé B6rpose of nu-

d a
ce oL iTa gt ni SR ke S5 bpt donss ot Lpppient chemi-
cal predudie (asyare kiaire®nplesnantag dequenossef dencadiruimnertant part of the inven-

tionPeRERE k&Y nvBER 1261 fﬁafgnifem ﬁhemeﬁéyda@aﬁ aﬁas@mso%eénbed herein, i.e. a
havi ng t he codin ion for the ana

polY B RN LA Pon 1o BRUPTRIG ASHGPAY B 0atr! thavpo s fucelc acd
fragrmeath ofghé maaesoncare atthdrebddt orukitkefragrhents.ont r ol of

di fferent pronoters. Thereby it is avoided that the

anal ogue or epitopes are produced as fu- sion partners
Most grefereed Py fraamenil oftties inventioa caaprises 3/nudsipadid saquarge selected

fron b @etip Qéhsfshﬁ@ memc&mcm Qet'i]ﬁblﬁ:eﬁ%ﬁﬁbd&@ atrfyamafo@saqng NOs: 12, 13,
VI N e ies in
14, Lt i 18 pCRHITSe P0G S Bale SR8 TP LPleEE | T

product, an anal ogue of the |nvent|on and such an

The HURRRI RRMradnfenESHard fHvkitidingil %rrﬁguy%qs?gewee Gn E@tdbREvectors to
resent i nventi on. Conbi nati on treat nent

formb 6 5BOR &1 FYPBTRATEYSCEHE DA SoMecUP G Mot the nvention; such
novélnieetots are aldoviarvefshé meentsom. Oktaiisi coreemiracthd codliruction of these

vec%é?{& ﬁ@h’lv@ﬂtldﬁ?wﬁl oflécﬁ%{ed IPEdn@?{tY)} tﬂameﬁaéehggnd mtlc oorganlsms

secon lza- t10
be‘%'%é’ﬁ?‘fpﬁecaﬁa@%n@'a% en RErgFe and tYpe of/awicm ag in the form of

plasit@gs; Iphbgs) cakiaide, mMOCRORMACIRG? 44 vitlis] bLKASOAH A GBR) whith is only
exp;%éfsg%c[) %%r%nsﬁ]eentlg?rtl Qe(?‘gaiﬁ £e||ts,h,§ ah Q%S&Icénq VelBr Ejalna %%Syebe useful in DNA vac-

cination). Preferred cloning and expression vectors of the invention are capable of autono-

mous replication, thereby enabling high copy-numbers for the purposes of high-level expres-
sion or high-level replication for subsequent cloning.

The general outline of a vector of the invention comprises the following features in the 5'»3'
direction and in operable linkage: a promoter for driving expression of the nucleic acid frag-

ment of the invention, optionally a nucleic acid sequence encoding a leader peptide enabling
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The di seases/conditions that are relevant are
rheumatoid arthritis, juvenile chronic arthritis,
W@ pwadyd2as t hr opat hi es, pol ynyositis, der mat onyPGT/DK2(04/000329
vasculitis, psoriasis (plaque) and psori- atic
arthritis, Md. Crohn, chronic gpbstructive pul nonary
di sorder, nyel odysplastic syndrone, 5 uveitis in
rheumatoid arthritis, acute pul nonary dysfunction,
secraisdrh{ta tHebattraceltular @hasedore vherrei applicableg énie egperiplasm) of or integra-
tion ‘ﬂ"ft@@ﬁkl QERH 'e%f tHer 6d|ﬁp§9&l@e 1*? éntdth%erﬁ‘ﬁl%rc aCld fragment of the inven-

or oman ul ar di'sorder aln u

tongg 'PP?'@&T%?%?%‘“G%%G”E%E%? teabtnis. S sherting it ex-
presdibh &ectorsfih provatarsyraindios easisesdnd fat the pucposek ¢figenstic stability of

the ggrps?orﬁledy @?Perf%%aﬁ{hg%'&r\]/e&{afwﬁ l%dp dllht%l%el‘fjo& QTIFiLJ ‘ﬁwtegrated in

ere ore possib
the host gell agnomee [n eaniitaet, ap MEAENG wgh veetarsdg b8 @ﬁg& 1235 ef[gctmg in vivo

expﬁé’bs%'h Wlih é?iclmélf'(ﬁ‘é %Iﬁﬂn&%ﬁ@&ﬁe R¥ctermpl myA chhb@orimﬁ iB@s seturity rea-
[ in t.
sonTEIATREE B S gpriE REDREEEPIS b kERgs Bt i o ndbs oqpgenome:

typicatly emetkied IPNA & mopenteariating visaloeaposireiused tis efaidesof which are well-

knofX 8 HeSlenntRAARI edrof the invention. Hence, the
Invention also relates to an i mmunogeni c conmposition
conprising an imuno 15 genically effective anmount of

The aactarsaifmlgamvdefdnraeei usddav éransfaid hostngetls td produdeuthe irexdified TNFa

polyggwe'§ 'tﬁ@lnva'it%haglﬁct%gsfo? h}éeIFnQ’hkg}é}‘@:QL@%r@ @* ih)é invention, can

bl'e d carrier
be cal’ngeg rcelds@ti c|§|I dings yssd fq;rﬂrp[agapq)ryofaqqe @aj:lelg SFi¢ fragmegisiand vectors
of thihGéntioh hcbrSusealrdr reéorﬂitmanlt PRIt ofahe modigied INFa polypeptides of the

mveﬂg?rglﬂﬂ %%rlba |velyq.l:[§1e%r f%%gds ?ellggg'l? Bé saH[bYe IR \}3‘8&&[ étpa(?r‘#s \gherem the

nuckeigleicis! feagmest mrmlm@ ryultlnle|qonleswatm bapatnserie Fodsto effect se-

cret@'n%(r‘ e §dtiaP RYEtHeNRABeAR h&hBrahk B8 cdIPwhIPEMik aidd@iRrdaiNFa.
t he anal ogues for peptide vaccination. The anal ogues

are generally prepared according to nethods well known

Preferred bransfotmed.ceiig eff the rofeyipapsriedeisroarganisosrsath §s pratgyir (@dch as the

spe é(s %Pcﬂgr?ch%f e geCEO%H N8 ‘f@g E?&Im%bgﬂ)é],'%%l@,gor' Mycobacte-

on %f felc aci uence encod
rfunafmp@ng nwaataogﬁmq a9t &- fes BF Dy veasts Gheh ?Pagﬁcs?ﬁfsfr’yﬁﬁs cere-
visigd)) brbprotdaoss. Akérhately) thdiganstarined, ceixgreeavanfrah atrhelticellular

orgaﬂnﬁsgrlégu& CA Qm Sq%ﬁnr?s%cdt(c{%}f Eaﬁyééu%# Q%am}?algﬂ%gll Clv?cls‘: preferred

gro r ate con reto
are gsl|sraesiyedimomragtiiean Beingmcr- tth%d'ﬁ@?é'%@f F%N Ithes pRgygctors below. Re-

cen€réstiled I%v%léﬁ&ﬁnrﬂ QFeQBbronﬁﬁhdm&H@E%{Wéonﬂﬁéﬁciallyﬁ aidilable Ickophila
mela/gqgia§% eﬂ alijr]reg(ﬂﬂer%\{\ggﬁ i ES’J‘ F&Pﬁne an% veE:ti%E:| gys%nq %vg rablf from Invi-

al ni ng € heces
trogeopfos tlaﬁ eecornbinaet fyeduskion ALTEMFa arf@lqgee&wfrtge trvgetian, @nd gegefore this

expf‘és%gm%%témaﬁgarv @.%rW Sreftbretingnd theRREe QRIS tfPstoraltem ik Biso a pre-
he exanpl e hi s sectlog is also described the
n

fe"ﬁ? @F@P?'Eﬁnh%fttﬁ‘éa’vﬁ?“%E@ﬁB‘?rﬁ t 30 preparation of the

anal ogues, i.e. |lowtenperature fernmentation of E.

For ‘Elgé é‘ Hggsegrog @I'E)m"\? 8@/‘695&1 §QA %rgss-ENF |s\f>?éfh|‘?@<§ hat msformed

hesi s as ren
cell pperppbleof %caim@db%w%?\c a¢id fras'lnenq %‘ﬁ@% HW%!%E&‘H 'a@gess'ng the
nuc&l’tdfrwrﬁ)ér@ laR$ pijeridaaserun@apsdimang of freyiafantion; they sarabs osed for

smaVH‘ scale or Izg]rge Ssga Bre%gra%%)n %p t(l%l aglg%éf}é orF,) Wéh@@gg élil r%gg;?a%ﬁogenic bac-

teria, as vaccine constituents in a live vaccine.

When producing the analogues of the invention by means of transformed cells, it is conven-

ient, although far from essential, that the expression product is either exported out into the
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36 the present invention to prepare the |ong
constructs prepared by neans of the well-known
wo ewhdques of solid- or |iquid-phase peptide PCT/DK2004/000329
synthesis. Nucleic acid fragments and vectors of the
invention It wll be appreciatggl fromthe above
di scl osure that nodified pol ypepti des can be prepared
5 by neans of reconbi nant gene technol ogy but al so by
culture amsgliwgh octerred ah treyntfhesofshe trassfoimedsgatit $ieed loth bhihese options
facilatgfgtsﬁﬁsehﬁ\&t%%hh&@%n 3F &e%&BPe%EIQh b¥odu€l €vant when the
nodi fication consists of conprises coupling to
protein carriers (such as KLH di pht heri a t oxoi d,

Wheh%tnaé?ﬂéﬁtnieq%@@&er 8dithas B idaRbFidOn isfPrefeAedastedy Basis thereof, to

hohyd f .
el A48 S 0 O BT r i s e
nucleihacidgragmest ercoding Bipsmpdifigth TNGI. Pieferallyr thiserable cpleling spsretes or

carrfé?ﬁ'lé"’l‘ NFENERR eI BPEeTRRhEon, 8h&rebR fackitdting Pariticeieh Sh&pest,
fromthe above, not the pre- ferred ones. For the
pur pose of reconbi nant gene technol ogy, and of course

In gahe&ral, prREmidn&cus posainiad replicorchred @narol skquenmes iz taroderived from

speé’]éécéoﬁ‘lp%t@g vﬂthfthégggcrgéﬁ ar%:}?s%? lrp%oanQ&m‘fﬁ% HIEFRsR Phe vector ordi-

nankymameérﬁe*ﬁplsﬂayo%@tﬁd@ﬁ@@&)as maéﬁaggeoa&%?e%?pwh{c(hﬁfe FRpble of providing
phehdigpit BaEdtioh n traAdforeidt @il Fof Qxa’mrﬂ@(ﬁ ebi isagpichllly tegs@hed using
g%% ch ?esr?]ﬁg%%ﬁvegﬂgfrﬁ fallf\%gggl s%%cn?gﬁé leq égﬁv{"e‘:]al ' 1??/‘7) Orhe

rrve ICla
PBRaé% Dlasfb@dioﬂtﬁl@@e&ﬂ foalgwetl"mr WEF@F\@“'@e Eﬁ§|5€PnC‘P pa@p@ﬁtpgowdes

easstneErﬁLGfol‘ f@j\éﬁ ln?rira%rs@nﬁéd bk, ﬂNApBH pltEQWPidf 6ot AB YhEroblp plasmid or
nvent i on
oha e, BB S PR B PR ™ PO AN G GO Coed by the pro-

karyotin siigbonggnied foruedpedssioaci d sequences encodi ng any one
of SEQ ID NGs: 12, 13, 20 14, 16, 17 and 18 or a

nucl ei ¢ aci d sequence conplenentary to any of thes
ThostromMeEsTe MOShEArHM P YFRSHD PrefRry i rYoHPBIRAN RNy cpstruction include

the BQ&dtEhbse (Penicilimasd) ad ilattaeiprarhbier watdns (Chiang ef alr,m978; Itakura et

%%'(%%ggel eﬁ?sr A Hd Y @ét%tpﬁaﬁ? ﬂ\"@ Lﬁcﬁgottepgyé%ﬂé{"ﬁ g&%ecddel etal.,

e in i on nov
19737 ﬁp'&l'%@%pa?@ Bhile Ff@5¢ Akt inenst cg@mgplygjs%mglaqrﬁplﬁ@b[ah@romoters

hav@ 98&‘ HlHéb\/él‘éH aph uhh&tﬂea?d/@?t&qyébn@érnhbQhélﬂl‘c{tﬁjl’éoltleﬁ s&¥duehces have
sse ext, o
beepnpglP Egggaqqﬁglwg azgg[%g'v\aﬁ(erfﬂlg%gﬁ clé%nallg gvbtﬁ rPdasm'd vectors

(Siepweplss et alnd. 989 p €Ceahinagepes frami pwokaryates may he ekmmedfefﬁc'ently in E.

coli ﬁjoﬁfﬁmef#%wnﬂi?'@rg&er Q&iﬂh&% priEtiRlmg RFORRRIGBESdditRn ofiahbher pro-
al so naked DNA, chis on y expressed

m°¥FBﬁ§F$ﬁ?|VeWﬁ certaln cells, is an inportant vector
(and may be useful in DNA vac- cination). Preferred

Accgr]d%g theaPr%sSimﬁ\ﬁeﬁa&P M ¥ ?)Féf?lrrgd ﬁ\fat EH%eprhﬂ;]a\F nI &Qh%ﬁ'ﬁFa analogues

ereby ena
in pml@rvo@@ p5lsrigpriera ”fed?mY'ﬁé“ sﬁ%‘a&%gm&mmﬁg HFXP@%ﬁ and 1t is espec-
ally ¥eFE@Ed EHat SHeOHbsO EelNisgB fdrepreductiep s ahak. icom céinr
subsequent cloning. The general outline of a vector of
the invention conprises the following features in the
Solllle F8Fa vatiantsdtave moariden shayepatiieareésenk myentoes tprbgirelptyely easy

and’ @hvéHidnt k) Brep %Ry iR E5 bANatAbwd B8 tdHSdrSlufesaWindrd éddlentional methods
for fermentation of E. coli normally utilises temperatures in the range around 37°C, it has
been found by the present inventors that increased yields of soluble TNFa variants can be ob-
tained by fermenting at temperatures below 32°C - even though the total yield of recombi-
nant protein is lower than after fermentation at around 37°C, the yield of the most suitable

variants is considerably higher, and no refolding of insoluble, denatured protein is necessary.
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ment of the invention, optionally a nucleic acid
sequence encodi ng a | eader peptide enabling WO
wQoe4nNea9P44 PCT/ DK2004/ 000329 37 secretion (POT/DKE2004/000329
extracel | ul ar phase or, where applicable, into the
periplasm of or integra- tionzgnto the nmenbrane of
t he pol ypeptide fragnent, the nucleic acid fragnent of
the inven- tion, and optionally a nucleic acid
In beefy b éymiaal Emoediakign ardcessif tize pventighdmvodyse tiag staps off indculation of a
ferrr%ﬁforWll?nsasﬁr%fyrﬁ{éhcbra&eFlﬂ‘rn SEGRInt Fetrﬁ'\@ht%ﬁoﬁ’fo O&Ialln aI éﬁﬁ:’fent

ur poses o e’_genetlc st abi | X %
amoPP‘é?fé?QfP?FéJO'Loé‘ieF bpxrw'@v% TEFRITbIDAE SyBiceH msﬁ'na"vr arvest of
the reﬁbrhbldulﬁtqﬂ'otem at i@ nbosiand=ebly that indicttde aytseaing are ushd, Hud $tis more
elde.genonme. I n contrast, when working with vectors to
con\% ent. . . ;
used for effecting in vivo expression in an aninal
.e. when using the vector in DNA vaccination) it is

Hené@ranﬁl%ﬁgrrtéﬂt)ésﬁ&@bf ﬁ@ﬁﬁveﬁﬂ?‘é %lé;cééjtJ Jé@&mblhant\ﬁ?@dtﬁfloﬁ f bacteria,
i
ot 20 O R U Y5 o RS BRRC By B B P 07 P ot

indugémt off recamiEnarg iFa taha:logmcprg@s:tlom isvheiriormed at yednpperdtore of less
tha*ﬁ@‘@}tﬁé@ id hr?ca%%ra%%]dﬁmé dyetknl B LISE@ @Qimplg@%ﬁeﬁ&%v%r,qemon-

invention are used to transform host ¢ to
straﬁdéa%E@hgﬁé{l%fﬁp@alefﬂmblmt 9’ Hg(bﬁlqu%g%]s v@ﬁg all fermentatlon (both
befaré e bft@indstiol) it parfiehadrae dudelbivdemplriattesar e al so part
of the invention, can be cultured cells or cell l|ines
used for propagation of the nucleic acid fragnents and
It is\psefeded thagthe lewefed\iemperatiire By eithee gf thetwp @baiesioh Erimentation (be-

foreRin@&el inalcth) tshsidwpshdd, G@lcth‘slﬁﬁldD\Ot‘.}’ FE@PQVdm ZGf 24 s, 13, 21, or
20r& 1t e S TAR B b 03] G RGy S61AT 2 e pre
ferablyiin ter ragoe hetweem @2 8t @B, @nd fifuis triopt erefensiddbat theyemperature is

ll?ceﬁ‘*c' RS grhefin WE)@&%&I@Q &fif18s br G6se t618b%HdIMe TNFa analogues have
atlon i nt % cterlal menbr ane or cell -wal

bee‘betta mf‘ff?ré‘?fn"i"ﬂﬁiatt BriefRrREY et r ansf or med cel |'s of

the invention-are m croorgani sns such as bacteria

It S]‘%)%IHZF!P? ﬁgtet%t tﬁ%ﬂ%rﬁ?rs%%ﬁmrth?ﬂh? Igvgtﬁgnr%agatll.lfeoéénhvtlons for produc-

acl | Tus subt
tion g sepble{T&lFa Zé"?ﬂt%mﬁ the PegseRtIBYS i Arpernery fPpelicaBledor fgcombi-

nanb@ﬁbtlﬁctm%olutﬂ@%ﬁ&té ST @ gSAE pRASIASY ‘éeén ﬂﬁt@h the total protein
vieds SR REBS L PROERR s (e P S Wasnlabapy gy permentation =
37°6r tharfinghvield of peetein heving d sisefeiBl sisedtyredefansidgrablyalrigher when using
the foW femRFatBre RABBbA2AANE, Q*n'portMlﬁyt swsﬁﬁ@érﬁ @the aﬁqrdﬁ‘eﬁﬁlréesconsummg
TR A RO T oL VAR iy blon e
varignte@abtepr iomigher.i n t he use of a commercially avail abl e

Drosophil a 25 nel anogaster cell line (the Schneider 2

(S2) cell line and vector system available fromlnvi-
Henge.dge RyesFol InYawors @lsg fpgrsh tab FSaREAe R Pf Sping pg above-specified low-
temp Bk g Y&@medtatioh @onditi@istis @enaail, dgpacaicoweay bhpreducing useful immu-

[ ession ﬁ¥§§gﬁwls particularly preferred, and

ex
NO9FRs Va?%Féoﬁ ype of systemis also a pre- ferred

enbodi nent of the invention in general. For the
In a@letBﬁ%@%r&Ery%{é%ném&r\,%@l@/nﬂérogébt bﬁ&ﬁ@@e@ﬂuﬁﬁ@s@ﬁbv dIsd Be used,

andq‘@:ﬁ? actrprﬁ@te{ ﬁ%&.ﬂ(ﬁ B? @p@%&cqf airlfnlng 5??%'}‘??5'%'} S?ﬁr%)apomyces céreWSIase,
or domviamt hatxar's @aist & tha proes®ingoriihased among eukaryotic microorganisms,
although a number of other strains are commonly available. For expression in Saccharomy-
ces, the plasmid YRp7, for example, is commonly used (Stinchcomb et al., 1979; Kingsman
et al., 1979; Tschemper et al., 1980). This plasmid already contains the trpl gene, which pro-
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nucl eic fragnment are preferred useful enbodi nents of
the invention; they can be used for snmall-scale or
WO a0r0ge9eeal e preparati on of the anal ogue or, iPCT/DE2004/000329
case of non-pathogenic bac- teria, as vaccine
constituents in a |ive vacci negg When produci ng the
anal ogues of the invention by neans of transforned
cells, it is conven- 35 ient, although far from
videe s Sefetticu marﬂdaatortahmtemqmtr@ssofomapﬂ@dum thie sbidityt teegrow in tryptophan
for e%éﬁ’\gfet@l%c%ﬂ 4By ot ﬁ@ﬂﬂﬁ@&%@%ﬂﬁe E’n@IérQ’é%@% PRS2 as a

ture nmediumor carried on the surface of the
charpgtgristicaf feriyeast host selhgenopistthenpravides an 85?‘ftl¥ﬁ§”"'r°“me”t for de-
tectihg@ Etahsfoahationlyseawitnh tiuabsehcadfitoyptagfhabhe expr essi on
product. \Wen an effective producer cell has been
identified it is preferred, on the basis thereof, to
Suiteisie atinating seauentinyepdt vEttars infidhthearemelers e 3wbesrhoglycerate

kina8d (ﬁ.l&‘z‘ﬁndnf@é%ﬂt R0: 1)) %Pdth‘éhbﬁtblﬁmr@%%(ﬁéég et BI., r!lf%b?H@lland et al.,
er

197 e AP E T AR e CTPRR 5 SRR REOHBEE, Pyrovate

decarbaiytegeeptokplidiriciokiness, ightpse-frohedphatedsorherase, iSnghosphoglycerate
mutB&H | (lFuQ/QtFe' l@rﬂaste h@l%?é?)ﬁ"nosdhgtegi?m&%lse, pRbasHIL Rl cdRGidhetase, and gluco-

con ai ni ng 'Ilcon and control sequences that a
Kinagr I FREETRERY SUiSBIE RerETAB R BIS, HItATY e qRgeru e assodiated

WIthaﬁes_eugseﬂds bre a]smll‘gaodd ioto the ekprebaornesta . 3' dhihesegianice desired to be
exP%%%gli_tO %\)l&ey p&ﬁd@hﬁﬁoﬁcﬁ %Ipé Hﬁﬁh' ZAd térlnlilﬁatlo‘rf\s wel | as

sequences are capabl e of providing 10
phenotypi ¢ selection in transforned cells. For

Oth&xgﬂmbﬁérs Em.&ﬂhafve itige ddupiceal ddvahtage sf eameeptith d@trolled by growth

confg%(és arg tlbe gro P%r rgqgrré or gﬁ:oltngl%g %?‘ogefoﬁ(s:gé é‘%%fh%l%”e ad:ld phos-
Pha@@ﬂt@gwagwwvﬁws asgopiatsd| withnitragert @ﬁtaagljsm,mné the aforementloned

egcE%&&@@%h@%{gﬁ@&&y@k@ Eﬁéigisanoe@r%/m@%éﬁoﬁs%le for maltose and ga-
sf S

. The
ack 2705 BB EPTE SRt O DA 2GS AR B PGPS of e
plicaxfonkx@dd vedhihaten sequanoed iaisnitalpe.onot ers t hat can be used
by the pro- 15 karyotic m croorgani smfor expression.
Those pronoters nost commonly used in prokaryotic
In aglgiciondn migrecronlisren wYikyrae Pf ealfs dadveddeom Muticallylgiqraprigas may also
be UsR@Rk Gibdth. ma}ﬁmhp@nsml ach Q§IEctﬂﬁl@é@h@drk&ﬂ@,hﬁﬁﬁhe(r@’b&ngelﬁbrate or

inve[{fli%te 5?1@'% I{]c;weaF 2 blh Srest‘(ahas t}e]ésr?;ZéatGé?nd\gglc b?zgte ?éoé 8|ad Propagation
of vettelriate in calore;(tigzme Aulg,lrg}geasmy)mewrpp@q mrggq.glugﬁ i@ regpnt years (Tis-
sue '@&&hrec 95V EYarki&or sQEIh B4eflHO50RI | HhedERNEREY hd2kLB ¥R, Chinese

e N T Ly
celle(rabimargally aleilbtieds woniKetr expressigmsysterhefremuige PiogeialSkignces,
1009 Iiegeap'l:haﬁé'ﬂ(ﬂay MdrRES, CT( sabvwery. A%nd@?on"i‘hnwtré'g%ﬁp)and MDCK cell

taln genes from prokaryotes may be expresse
ineginites BFFERYF IRYENEON, aé\quPe¢$/ GRS cRlneshoimsEg el ne S avail-
ablsfemdnasgerp POBaxd3np, 9704 aHeacbnirgen atiel Hatberlanfis.anot her
pro- noter by artificial neans. 25 According to the
present invention, it is preferred that the
ExppassionvaetpesousuchiselisTaptiari Alcdieed neresspivdRA LY@ of replication, a

proﬁn@fér%d'a&%% tfl’@nt oF th@ Qe @\'ﬁeséx@ﬂesgéd SRIng e gHyaiceédasry ribosome
bmé: ing sans, HH}\ spllce s%es, poFyadeny?a%l%n Site, and transcriptional terminator sequen-

ces.

For use in mammalian cells, the control functions on the expression vectors are often provi-

ded by viral material. For example, commonly used promoters are derived from polyoma,
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ally preferred that the host cell used for production

is an E. co/i cell. Soluble TNFa variants have now
whe@a/oshzewn by the present inventors to be rel BAT/DER2G04/000329

easy and convenient to prepare in E. coil at |owered

tenperatures. Wiere conventiongl nethods 30 for

fermentation of E. coil normally utilises tenperatures

in the range around 37C, it has been found by the
Adepgviras At and st EagenthaSimiancVisssBd(SyRe) efscybimagsloytiie(CMV). The

earlyl Nichlavedpromidters G%T\Izhﬁ\nﬂ.@'aré Qérliil@QaW u§éﬁ§ I'HéEEds@ go@atare obtained ea-
ratures Eelo

sty GRS Tl "o RRormiteo rEieh o8 SPuEs Hat g priom o Fepicaton (-
ers ¢t@_4 néﬂi’&it Ponllertor fargen@V48F@gntants yhekido bé ubdte pnadded there is in-
cIud§d|Jt p?oxﬁ“fé{(alyaﬁbsbp' s%q@é?ﬁé 'egéﬁalhglfrom HRing1asteROward the Byt

k i nsol ubl e, denature rotein s
ste ogeiB in il ik iRl G0l Han FEERIUBAROGOSS, 28 qfign desirable, to
utilizerprefptea ot y@ithbeduendss mbeahalyraspodtes &ith fthd Mesiret yemy seience,
t f f or with
ok PSR S ERS: S LORBHEBAI R SRR
obtain a sufficient anmount of bionmass foll owed by

An drn@ﬁ]lbﬂrémﬂatﬁlfn rh@yC B@Bioﬂ)ﬁl@& eﬁWtﬁﬁc%h&Fuct@ﬁ‘ df {He%ktloy to include an

xogt B spefh o e ne P adyed sde af gt (S8 Poivome, Adeno,
VSVnBin\g orsnayobwmwém by Herioet celirchiamesotrahtepbsities meghartiste. If the
vectbii¥ ﬁ-‘rﬁ&ér@fédﬁ@do&h@ fodt Qeli @rﬁ*@?ﬁgg&ﬁ@ tth@ TRQH &L drR shicient.

bacteria, notably E. co/i, of the TNFa variants of

the present invention, where at |east the phase after

i nduction of reconbinant TNFa anal ogue production is
EXAMBYS brned at a tenperature of less than 32C (that is,

in case an inducible systemis used). Exanple 9 has,

enon 10 strated the highest yields of

Pn¥€%¥ﬁéﬁgﬂwgﬁga }ant TNFa anal ogues when al

fermentation (both before and after induction) is

A syﬁ@n@ﬁ@bﬂﬁ@e@knéé‘%ﬂ%ﬁe% 73 Nbe§2 erhéod'n? tf?{]@fl& lEy"pgqluman TNFa

erature | n el
monPWGr Bﬂw&d%fs%ma? 1) was cte‘yéerefi 8¢ 8 ligatipnapredyct from Entelechon
GmbHnOhe DNArspqueicoof thw hafiEn HTNED was optEhRed BN ex@2Bssidvin £oli accor-

dmg%g thezéodo%%saggDat%Erﬁsq{y ex%lgg‘}b%et al\ Cc'odgégl\‘/v% %%&Q@ctﬁort\ tl:L"ecoll of

erature
less Eha@ 1P3e-FUFERBI, he %ﬁqvﬁ@erwg@sweﬁmlnc@@e aRONGDg cestegtignisite for
subskGudmdslonpoeteper ed that the tenperature is about 25C

As is shown in Exanple 9, yields of close to 100%

sol ubl e TNFa anal ogues have been obtai ned when
The SMTNEMT3 hgptian praviust wamniperpdtced dnto lthe stRAITOPO@lunbivector and E. coli
DH 1@)&1 @éustvh#e tHBH&Bntn%dS PE?HnIdeUl@A FBRL 1d fent Mu&ﬁﬂ%@/ﬁﬁ%wcrgmpo clones

ory E ET $ duc- tion of soluble TNFa variants
was B'Fr H’?ea”g gE& RGPS Fep@egied Srgmedt Gisniapalysed ByoRestriction
Enzyrmec®fb dige@) weenselqutaaiduct i on of sol ubl e vari ants of
I mmunogeni ¢ proteins - even though the total protein
i el ds obtai ned by such fernmentation are | ower than
The &ﬁ%ﬂE‘-‘P%I R fragegntsjroa the five petantially eniregt SMBYRWTITREO clones were
isolatddratld tydrefefrealto BieObERBL (9 WeBGr %d@@fu@hce&@t&hﬁr%t tRrtiohs, dele-

I
tions &@gb%ﬁﬂ%sm%é %ﬁ{lﬁe%? I?OL{F c‘ongg wﬁ;grgaﬁ g Ii) %pgﬁlazd%o be correct.

I ons
The ¢qreast eetregmseMT I\H@NT3pET 28 was subsequently used as template for the gene-

ration of all single TNFa variants.
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refol ding procedures can be avoided. O, in brief, the
yield of the desired conformation of the 25 variant

w@e@ien4d s hi gher. Hence, the present invent oPGT/RKS@4/000329
suggest that the strategy of using the above-specified
| ow tenperature fernmentation gonditions is a
general ly applicable way of produci ng useful i nmu-
nogeni ¢ variants of proteins. In addition to

EXAMPIdkar yot es, eukaryotic m crobes, such as yeast
cultures may al so be used, 30 and here the pronoter
shoul d be capabl e of dr|V|ng expressi on. Saccharonyces

TNFeemsireeti®fle,  or common baker's yeast is the nost
commonl y used anong eukaryotic nicroorganisns

a nunber  of othe t n "
he So3F 481o6S RUP° eapraBionoen TRA, ¢ SERaply mreverse-
trangbtedfrtala PR Beqfiance RN HO: 73 opténirerhioy expregkion in E. coli, see below,
and (réteh@&n\cl@%%%? TREG by 49¢BerKi ngsman et al ., 1979;
Tschenper et al., 1980). This plasnm d already contains
the trpl gene, which pro WO 2004/ 099244
The P&ESTItIDE2004+ 0 (BBRA sdduentelescoding clEQUDI N 1eRofEO 0B3H042244) was

W {4 bility to grow in
plac?aj a‘[ﬂgﬁ’%ﬁ@d? %&%%ggrp{‘eerg%?@é% ﬁkf.%l?%s 076 or PEP4-1
(Jones 1977). The presence of the trpl lesion as a
characteristic of the yeast host cell genone then
EXAPPOwBdes an effective environment for de- tecting
transformati on by growmh in the absence of tryptophan.
5 Suitable pronoting sequences in yeast vectors
Monperigrfetrimee et et s for 3- phosphogl ycerate ki nase
(Htzman et al., 1980) or other glycolytic enzynes

et RRgbhetlne B 308 2RI oSl
elthﬁe&trkghra@e |'n'§grramla)r én eé@%%ﬁ?‘ﬂ%@?'on

phosphofructoklnase gl ucose- 6- phosphat e i soner ase,

3- phos cerate ase ruv
The PR Ga Hah DT Res 60 76 Firae Senrre sHEure, ShE BV ety were assem-
bledaindSQE BCR, &G the heeblddroene (SEQ T2 NOn @14 WCaB3/@42244) was cloned
mtog?ﬁﬁﬁels'?blsw ﬂﬁ%g&%%ce H}ﬁlcgtﬁﬂna%ﬁle&rbl&ﬁ%ﬁ%ed The hTNFI' 0

ocl at ed hese genes are al so g('f]
geng (PR IR NOR 24 & W&t OH 0434 aneoding INFEEYGYEY SHF%"Q‘YEEVG'V TNFa,
SEQENPNOSSEth WO qB/0422de, o |3y@gdizaylt EQ 0D NOF 17iseparB¥dd byrido tri-glycine

Ilnkgrggwf'agalfencf:%n %llég gﬁ%t ] a%eng\dg‘ceclbrl\lﬁv@ P’?ﬁb+ A cgrrect clone was

onal vanta Seription coh

isolgjeanenuencgygrifiedosns taart?fqrwed ﬁﬁ@ﬁof@r"nﬁéak%ﬂm BA#& &%D and
HMsehaydr ogenase 2, isocytochrone C, acid phos- 15

phat ase, degradative enzynes associated with nitrogen

met abol i sm and the aforenentioned
hTNGTy@-eEFlaihe-hwyabeus@d ph bamiblatiedo dehgrdvede fiellowingdndr r@nlztgmﬁriied trimer
vanaﬁépﬂﬁﬁhbhehfm ﬁaﬁmtes S e hfegﬁ@w NBki hd, Al 59Nand 59 in WO

vectar containin

o3/ % B SoB e h hseergoat e R Sy i€ R BHaR e can be mace
in aswgleveds 1S suitable. In addition to m croorgani sms,

cultures of cells derived frommulticellular organisns
may al so 20 be used as hosts. In principle, an

hTNEBLY, TONFT. and BTGk 4 \erianksdRaleding feianus dpxoishery e%PZ and P30
(SEQ ID NOs: 2 and 4, respectively) that need to be assembled by two rounds of SOE PCR.

hTNFT_4 is a variant with a PADRE (SEQ ID NO: 6) insert and can be assembled by a single
round of SOE PCR. A further variant (SEQ ID NO: 55 in WO 03/042244) can be made in a

similar way.
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invertebrate culture. However, interest has been
greatest in vertebrate cells, and propagation of
woesuemate in culture (tissue culture) has bePOIBK2004/000329

routi ne procedure in recent years (Tis- sue Culture,

1973). Exanpl es of such usefulghost cell lines are

VERO and HelLa cells, Chinese hanster ovary (CHO cel

lines, and WL38, BHK, COS-7 293, Spodoptera frugi perda
hTNETSH) waddtcoogthlcted motherboveaiieptienedirhethbds, and 8 sppeetcone of hTNFT_4-

pET%ebg- RS0 %Fefﬁscefllg R b coREt‘PG&'vJEs %%'n@f@ﬁ%§ to BLDOSTAR and

earch Parkway, Meriden, CT O S.A and from
HMSLAgcelisogen), and MDCK cel | Ilnes In the pr esent
i nvention, an especially preferred cell line the

se | e. \a , ;
To RSB BB AR Ean A Ol S PRI B850 scRFcR 1 vry
smaltfpoessisei twee'tftnaﬁfswwd? wegcdinsasted) itodyTHF haf-PETR8Pmdly Rfecutting and
ligatidnl Necessary) an origin of replication, a 30
pronoter |ocated in front of the gene to be expressed,
along wth any necessary ribosone binding sites, RNA
|ice sites, polyadenylation site, and
EXAMFH%@crlptlonal terninator sequen- ces. For use in
mammal i an cells, the control functions on the
vectors are often provi- ded by vira
statil %fﬁggg ?n%xanple commonly used pronoters are
derived from pol yoma, WO 2004/ 099244 PCT/ DK2004/ 000329

To f??ér\]/&ds@m}é'ertHéTﬂFMaﬁﬁ 2805 VafidrR UdEMbY aSbvE iiavkd tbnt#lRing the in-
or cC al OV
e S e

ferebecarlats Wwatltosateictdt ai ned ea- sily fromthe virus as a
fragnment, which also contains the Sv40 viral origin of
replication (Fi- ers et al., 1978). Smaller_ or |arger .

TNFENAAOPTTZAbeRRaInTaYe sHbsBUBeRs QELE st A Ue dNEHeP @ 450 contains

A965 a(ﬁlhllﬁﬁit taRe TRPPL-0XJETRSISH thal Déhthips semleaan ef gxstgemditiigterminal

amlP(hgcn% ; gheHzl?)rﬁﬁnl&aﬁld s]eauenc OV tﬁ ;b%e%% Q{ogﬂc‘izse?lje%‘é?gf@oih %EQ 1D

73 Ca

NOsp @95 Bh|and ?dndWQtJéﬁﬁMa&ﬂ rable, to wutilize pronoter or
control sequences normally associated with the desired

ene sequence, rovided such cont se n

Al %WHPF‘BI“@WH"— bries RRE PR w&c : '"AﬂL F?@ﬁ\%ﬁlﬁom and

HMS 1| fatlatved by sEjuebes yarifivatdbed ei t her by constructi on of
the vector to include an 10 exogenous origin, such as
may be derived from SV40 or other viral (e.g.,

EXAﬁ%iE%na, Adeno, VSV, BPV) or may be provided by the

cell chronpsomal replication nechanism If the

vector is integrated into the host cell chronosone,

F,e)ggyglgogt\;aggntgs often sufficient. EXAMPLE 1 Preparation
of a variants 15 A synthetic DNA sequence

"SMINFWI3" (SEQ ID NO 9) encoding the wild type hunan
In oFtdiraxo fie ROREENYHOEYPEPt bxtebif Bipgovdd dNeracldisticsammpared to the TNF34-

perffhl R BheRubd aHd AadiREGhe PAOKR RALELGEIRINOCHD R moved
arog’)@blmé’@gib{mlopm3 pf thegNFa sealesule.

All of these: TNF35-pET28b+, TNF36-pET28b+, TNF37-pET28b+, TNF38-pET28b+, TNF39-
pET28b+, and a variant with PADRE placed in the C terminus of the molecule; TNFC2-
pET28b+, were made with SOE PCR technique and were cloned in BL21-STAR, BL21-GOLD
and HMS174, followed by sequence verification. The amino acid sequences of the expression
products are set forth in SEQ ID NOs: 23, 24, 24, 26, 27 and 28 in WO 03/042244.
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15

ding to the Codon Usage Dat abase by exclusion of all
codons with a frequency in E. coil of Iless than 10%
wao-onotloen244 t he sequence was designed to i ncl udeP@r/bk2004/000329
Ncol restriction site for 20 subsequent cloning
steps. The SMINFWI3 |igation pgpduct was introduced
into the pCR 4 TOPO Blunt vector and E. co/i DHLOB
cells were transformed. Plasmd DNA from 10 of the
To alse suhluateghSHMIBINTB TORDCherve sellsassxpression exptemd NiWie TNF34,
TN Fﬁ eﬁﬂ@?!ﬁ CARS R TNF3E "'MQ%B aqired vfe’f‘@gﬂﬁ‘ﬁérréd’\mmhé ek dector

Restriction _Enz % g g % sel ected. 25
(cf. 'T'ﬂel NC%ET//EEI&I%{O%R@ @Pgﬁﬁ@ﬁ €4y gy Sﬁ'ét‘i‘e Ye potentially
correct SMINFWI3TOPO cl ones were isolated and
transferred to the pET28b(+) vector and sequence
ExAMBiEeg M ned. I nsertions, dele- tions or substitutions
were identified in four clones whereas one clone
appeared to be correct. The correct construct -
OtheMPMNFMEBDET28 was subsequently used as tenplate for
the gene- ration of all single TNFa variants. WO
2004/ 099244 PCT/ DK2004/ 000329 42 EXAVPLE 2 TNF34
A largeieimbgt of rEheh ENFoMIDRNtS Siay® Beerapie Ry edc!fewnefl Efte cf- above. The
DNA( épic&lihPtiNES vaifarddilasHeintpimad@by 8DE YCR| anveedi@red directly into pET28b+.
translated” to a DNA sequence (SEQ ID NGO 7) optim sed
for expression in E. coif, see below, 5 and inserted
The |C¢rre@6’|blF8 clohesTivfvg Hegn sersfrored MipsBl2d sTTAR gy ISty g subse-
tg, SQAMBAEE encoding SEQ ID NO 19 of WO
03/ 042244) was placed in the pET28b+ vector to
generate TNF34- pET28b+. EXAVMPLE 3 Mononerized triner
construction 10 The nononerized trimer constructs are
EXAMBK®d on 3 TNFa encodi ng regions, separated by either
a tri-glycine linker and/or an epitope-encoding
peribE rThe TNFa gene was synt hesized as three
e”@@%ﬁ'rcaetx@ %N ties. The three fragnents were assem
bl ed by SOE PCR, and the assenbled gene (SEQ ID NO 21
The Lrl"B YQdQSéé&ﬂ@@c‘é@as%& Qéldé@%ecﬂhn&&tnﬁg%f ]SEEE%QJO Ald &'wo

uence verification, a correct cl so at ed.

03/ Q7 NP B 28l (2966 16 RBresen FyTAdepBlRams sRace:
encodi ng TNFa-d ydyG@y-TNFa-@ydydy-TNFa, SEQID -
NO 22 in WD 03/042244, i.e. 3 copies of SEQID NGO 17

Exapepagat ed by two tri-glycine linkers) was then
transferred to pET28b+ to generate hTNFT_0- pET28b+. A
correct clone was 1isolated, sequence verified and

Marbmakesfexprasdonnt o E. co/i |ines BL21- STAR BL21-G0OLD
and HVB174.

To test for expression in mammalian cells, SEQ ID NO: 16 of WO 03/042244 and the DNA
encoding TNF34 have been transferred to the pHP1 vector, which is a variant of the commer-
cially available pCI vector (Promega Corporation). pHP1 includes a kanamycin resistance
gene as marker instead of the AmpR gene of pCI.
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20 hTNFT O- pET28b+ was used as tenplate to generate
the followi ng four nononerized trinmer variants:

WO T0ED9944 hTNFT 2, hTNFT 3 and hTNFT_4 ( SEQ | CPeIBK2619/000329
51, 57, and 59 in WO 03/042244) by SOE PCR A further
variant (SEQ ID NO 53 in WO 03%042244) can be nade
inasimlar way. hTNFT_1, hTNFT 2 and hTNFT_3 are
variants including tetanus toxoid epitopes P2 and P30

EXAMBLE SEQ I D NOs: 2 and 4, respectively) that need to be
assenbl ed by two rounds of SCE PCR. hTNFT_4 is a
variant with a PADRE ESEQ ID NO, 6) insert and can be
OptigusedRhPLHELIRR) obsolbiryprateint B d 6P/ SOE PCR. A furt her
variant (SEQ ID NO 55 in WD 03/042244) can be nmade in
Intr&d ﬁinilar way. WO 2004/099244 PCT/ DK2004/ 000329 43
4 was constructed by the above-nenti oned
net hods, and a correct clone of hTNFT 4- pET28b+ was
As th@Hishi bRbrdédonldt ek laid 98Khntd @ cFdR BRI #64uItd@h very limited amounts of
transferaﬁd to BLZﬁ-STAR and H%%é74 cel|ls. To .
soluplerpEptsine WheREtPressef] fIRpPr=- 204 filish TIgPels Weh B BRI RVGpag expression
levelseamd tha saobity df yheSOEFaRG@Rants sigpificantly ®remklirefar faginmadtconednient
| ich were inserted into hTNFT 0O- pET28b+
Pro EJ@%EF&SSE?.? F%%Q*ghd |igation. EXAMPLE 4 Stabilising
TNF34 nmutants To further stabilise the TNF34- pET28b+
Appiiaeh ant descri bed above, variants containing the in-
10 troduction of an extra disulfide bridge as well as
a deletion nutant were constructed. 3 dif- ferent
Initiglbexparimentgeyese owids i sheke flasks PG AhedexrEN2Biggaiedtvasused when

ok N R o Rt o A TR A SICARRE ke out
rngQ (AT REHOB T 0P B B RSO A BT RIPEUTP A48 degrppsion levels.

acids - the am no acid sequences of the expression

OUE @gucts are set forth in SEQID 15 NGs: 20, 30, and
#—Tn WD 03/ 042244. Al 3 constructs were nade using
SCE PCR, and were cloned in BL21-STAR, BL21-GOLD and

The?lvﬁ%aée offtlﬂla Q169 QvaB Yo taéﬂizégﬂlé BptiakI gfrb\?mcifogaaigor@%wei_qﬁefsion of im-

exl oop.varl ants r 0,.11 var,il an .

muiRBL c ANER VITRYR BI PR SLt Had a spt chiEdn Bet g ipn meda.
to the TNF34- pET28b+ variant, constructs were nade

Mat ¥ nd BEtHR E insert (SEQID NO 6) is noved around
N exi ble Toop 3 of the TNFa nol ecul e.

J

Raw Materials

Starting Materials for fermentation with a defined minimal medium:

Item Component Supplier Cat. No. Specification

1 MgSQ,, 7H,0 Unikem 329516 Ph.Eur.3RD

2 CaCl,, 2 H,0 Unikem 260455 Ph.Eur.3RD

3 KH,PO, Unikem 317545 Ph.Eur.3RD

4 K>HPO, VWR 105101 Ph.Eur.3RD/BP
5 NacCl Unikem 284356 Ph.Eur.3RD

6 (NH4),S04 Unikem 257022 Ph.Eur.3RD

7 FeSO,, 2 H,0 Unikem 269613 Ph.Eur.3RD

8 FeClz, 6 H,O Unikem 269357 Ph.Dan

9 Na citrate, 2 H,O Unikem 284539 Ph.Eur.3RD



Al'l of these: TNF35-pET28b+, TNF36-pET28b+,
TNF37- pET28b+, TNF38- pET28b+, TNF39- pET28b+, and a
wo a00as24mi t h PADRE pl aced in the C term nus oPCT/DE2004/000329
nol ecul e; TNFC2 25 pET28b+, were nade with SOE PCR
techni que and were cloned in Bk2l-STAR, BL21-GOLD and
HVB174, followed by sequence verification. The am no
aci d sequences of the expression products are set
ItefrOr tdarmpan&tQ | D NGs: s@gplier4, 24, 2@at.No.and 28 igpediitation
al sd"a poS8%6M ity of usiRE T nsect calmR 35D
expressi on system TMWRI(ReFdFEEU, TNE35, TNF36, F37,
U TNFE8NaRKE39” and TNF@_?:g_y\ere t ransf éﬁpi@ into theu-EIEI
p2Zop2f vector (cf. Fig. 1 in PCT/DKLO2/00764), and
12 o prducoss: 4 Os2 i nselPIKE® |s. EXAMVPLLESE 5 O her Ph-EU-3RD
13consdlyagedls A | arge nuntkem of furt hex73808-a vari arfhsEur.3RD

hav red, § ermed TNF above. phh&ir.3rD
14Dmié2g%§4giggﬁﬁese vgjrn!kghnts has bei)irgézjr'%de by SCE PCR

15and GChn @i rect | y URKEMpET28b+. 1¥orrect ThReerd. 63
16Cl onwgl,haweobeen tranmfkemmed i nto Bisd32STAR and -

HVB174, and subse- quently sequenc jfied. 1
17EXA|]\I7|9é%3 7 Peripl asm’lﬂg'kgxwyr essi on ?ﬁésiil'B I eade&h'Eur'3RD

18sequtnéte 4RO been adde@t Giabetct|y up$ti0fam of SEWXSPD
19NO. NEMEh,, 91,003/ 04234k i N TNF34- pER8h4, O t armetur.3®
t he r jon to th riplasmc . EXAMPLE. 8 15
zol\/an‘r\ﬁ%@a%ﬁ%%r essi on%?g?ggdg??for ejgﬁggsi on in I“%S
2lmama@Cl.an cel |'s, SEQUNBeNMO 16 of \¥8403/ 042244 dieEurts&D

ZZDRIAYeggtCég(g@a&g TNF34 h@y& been transf gizs8d to t he pHP1
vector, which is a variant of the comrer- cially

23availEBl e pCl vect or S{9Hdmega Cor pdi&on). pHPL

24i ncllydes a kananyci n Uunéehst ance gene@0iss.10@0ker Ph.Eur.3RD

i nst,e of the AmpR f pd. /1 099244
255c1/5Bh0as 000220 48 REWnpL £ & Vq%%%gépd praductian D

of soluble protein fromE. coli Introduction As the
initial expression of TNFa and variants thereof only
vediESY] L8 eri very limted amunts of 5 soluble

, ssed fromE. co/i cells, the task
was to inprove the expression

Preparation of Main Culture Medium

Item Component Conc. of stock Amount of stock Final conc.
(g/L) mi/L) (g/L)

1 MgS0,, 7H,0 300 3 0.9

2 CacCly, 2 HO 15 1 0.015 -

3 KH;PO, 150 20 3

4 NaCl 100 10 1

5 (NH4),S0, 250 40 10

6 Trace element - 1.5 -
solution

7 FeSQ,, 7 H0 7.5 7.5 0.0563
solution

8 FeCls, 6 H,O 7.5 7.5 0.0563
solution

9 Thiamine HCL 1 10 0.01



10

| evel s and the solubility of the TNFa variants
significantly to ensure a fast and convenient protein
wezpseiton system Approach Initial experi mePCEDK608/000329
made in shake flasks and the experience gai ned was
used when 10 working with fergentors. 3 fernentors
were run at a tinme, and sanples were taken out du ring
the fernmentation for analysis of cell growth, TNFa
Itef OddRipoaehtand deghadattiool | evel smourfblof etk ve TheFinal conc.

obj ective of the,study was to de e the optinmal
$hy i (

grom h condition [ _expression Lm nunogeniCQQﬁFa
10var iKamemyaihen expresded in HVB174 E. cdil cells in 0.06

11def igigdsgrowt h nedigyy 15 Material s angh methods Raw 3g

defined m nimal nedium |tem Conponent Supplier Cat.
IterdSOL -8 Spe dis§dheaitin oine witt&SOdr; inddpBoxinatklyrio32 86the final volume in de-

onifgly By i Tisc SN E Ry MoK A S g lipeet to tne
finalpfol e (BIREF B voiim@addegidfiReavtogayse oK. trpsfesrp to ghe fermentor
and 6N edSSMadtbdidedg. 257022 Ph. Eur. 3RD 7 FeSO4, 2 H20

Uni kem 269613 Ph. Eur.3RD 8 FeCl 3r 6 H20 Uni'’kem 269357

Ph.Dan 9 Na citrate, 2 H20 Uni kem 284539 Ph. Eur. 3RD WO
ItenZ0D41 @EDDied RAT LBPRSO04d 88:08edly int® the eonletbiepuerdart (37°C). pH is
adjuskRpbier Cat. No. Specification 10 Vit 131 (thiam ne

HCL) Uni kem 319129 Ph. Eur.3RD VWR (Research 11

Kananycin 10810 USP Og.) 12 G ucose, 1 H20 Uni kem
PrepgtdtdriPRe Eutur@RiBdiuk3 G ycer ol Uni kem 273805

Ph. Eur.3RD 14 Al 2(SO4), 18 H20 Uni kem 303545

Ph. Eur.3RD 15 CoCl 2, 2 H20O Uni kem 263913 Ph. Nord. 63

Item Component Conc. of stock Amount of stock Final conc.
(a/L) (mi/L) (a/L)
1 MgSs0,, 7H,;0 300 1 0.3
2 CaCl,, 2 H,0 15 1 0.015
3 KH,PO, 150 20 3
4 K>HPO, 600 20 12
5 NacCl 100 1 0.1
6 (NH,),S0, 250 20 10
7 Trace element solution - 1 -
8 FeS0,4, 7 H>0 solution 7.5 5 0.0375
9 FeCl;, 6 H,0 solution 7.5 5 0.0375
10 Thiamine HCL 1 5 0.01
11 Kanamycin 60 0.25 0.06
12 Glucose 500 40 20

The desired volumes of the stock solutions, items 1-9, are transferred to a 1 | measuring
flask. Add RO water to 955 ml. Measure pH and adjust to pH 7,0 if necessary. Stir the solu-
tion and transfer it to 4 1000 ml shake flask with 238 ml in each. After autoclaving, the non-
autoclavable components, items 10-12, are added aseptically to the shake flasks.
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16 Cud 2, 2 H20 Uni kem 360321 17 H3B03 Uni kem 251231
Ph. Eur.3RD 18 MO 2, 4 H20 Voi gt d obal ML106 USP 19
woltMy@e4 2 H2O VAR 106524 Ph. Eur. 3RD 20 N SO#CT®KARD/000329
Voi gt d obal N1070 ACS 21 ZnC 2 Uni kem 14422
Ph. Eur. 3RD 22 Yeast extractggverck 1.03753 - 23 | PTG
Signma 1-6758 24 H3PO4 Uni kem 1. 00563. 1000 Ph. Eur. 3RD
25 NaOH Uni kem 284885 Ph. Eur. 3RD Medi a and Buffer
PreparaiompbBiate Sais Sélukgar ati on of Main Culture MediumItem
Component Conc. of stock Amount of stock Final conc.
(g/L) mM/L) (g/L) 1 MgSOH4, 7H20 300 3 0.9 2 Cad 2, 2
Item |pEpmEONEND. 015 ATRHPPO4 AiBd Oc.3n maiMautiurel 00 Fhal cor®. in pre culture

(NH4) 2804 250 40@/@) 6 Tr@,@g,um @mnt - 1.5 - s%ég,é @2{2

solution-8 Fed '2

1 é‘ﬁ@ déo”%"@ 'sgr%’h on 9 Thi av% HCL 1 10 0.01 V\DO 002
2 200¢1¢I9929I224D4 PCT/ D204/ 000329 040011t em Conponent Corc0007
3 ofc |oc2kH/ggmunt of ot ock . r@ nc. (g/L) m/L) 100250
(g/ LQ 10 KanarTyC| n 60 1 0.06 é ucose 500 60 3
4 0.50 0.00050
5 MnCl,, 4 H,0 20.00 0.030 0.020
6 Na,Mo0,, 2 H,0 3.00 0.0045 0.0030
7 NiSO,, 6 H,0 2.00 0.003 0.002
8 ZnCl, 15.00 0.0225 0.0150

The components are mixed in approximately 20% of the final volume. Add acidified (pH=1)
RO water to 1000 ml. The solution is stirred until all salts are dissolved. Transfer the solution
to a 1 | blue cap bottle and autoclave it.

Preparation of Ferro sulphate solution

Item Component Amount (g/L)
1 FeSQ,, 2 H,0 7.5
2 Sodium citrate, 2 H,O 100

Preparation of Ferro chloride solution

Item Component Amount (g/L)

1 FeCL3, 6 H,0 7.5

2 Sodium citrate, 2 H,O 100

Equipment

Fermentors

Item Type Total vol.  Working Manufacturer Supplier Cat.
(L) vol. (L) No.

Fermentor LabFors 2 05-1.6 InFors Buch & -

system Holm
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I[tens 1-8 are dissolved in the witten order in

approxi mately 50% of the final volune in de- ionized
wowioenemd nm xed thoroughly until fully di ssol R€iDKZi08/000329

volune is then adjusted to the final volunme (m nus

t he vol une added after autoclaygng) and transferred to

the fermentor 5 and sterilized by autoclaving. Itens

9-11 are mxed and transferred aseptically into the

cool ed fernmentor (37C). pHis adjusted to 7.

Thelfﬁﬁ)‘?é‘[ﬁfbrgr?el‘ﬂ{en%r yé?éllntcldﬁ st ddflénal_lge MIPQIIG C‘é)\W/‘arklng vo-
rer i “ji A

conc.
Ium% Qy p_)'S y_ 6%3@@ M;ap@o ng)t@olh_ng()U@t oonngetey to @ cp{ggjtflsmitalled with
soft@af@l@ris 8T KH2RBOWidkdoWsRRr datadacAEIRCH ah®Prodéssihy. 5 Nad
100 1 0.1 6 (NH4)2SO4 250 20 10 7 Trace el ement
solution - 1 - 8 FeS™4, 7 H20 solution 7.5 5 0.0375 9
Metlpds) 3r 6 H20 solution 7.5 5 0.0375 10 Thiamine HCL 1
5 0 01 11 Kananycin 60 0.25 0.06 12 d ucose 500 40
0 The desired volunmes of the stock sol utions,
The; 'Q'Bﬁ;@xaergnE%f EP fYaULS EierRerrentngs of sluble REQHRIN jPrepsesaxas done in
250AnldshBXe fakerin aon@b5torkhakivl as Hp@-op BO@ Athn Aty s tic el w/ 60p/ml
l@ngh§géf necessary. Stir the solu- tion and transfer it
41000 m shake flask with 238 m in each. After
aut ocl avi ng, the non- autocl avabl e conponents, itens

TNFa@ro’lt&n pRsaSE REs avRiteLRlth Wdsterh BRtsSiHKE o risdsR. stalkd spbs

oact OB RRAL R S| A 80052 B 8B LR Slveon oo
evaluatefabynlysing the eellfi andlremoviog aisampteefraro thaisupernatgnt pefore and after

a ceﬂﬁﬁh%’dﬂoﬁ Qséelp) 20RAb & éﬁ" (7 n';l‘rnvﬁleégfﬁg ersérg%&zg %&%@éﬂ\l%%s esti-
MO MR- AR oL

Different temperature combinations were tested: mostly, biomass was produced at 37°C fol-
lowed by induction, and expression temperatures of 25°C (37/25) or 37°C (37/37) was
tested.

‘ TNF37(A145R) (SEQ ID NO: 13) was chosen as the model variant for expression and was

then tested with defined media, in shake flasks, using the 37/25°C combination.

Creating a Research Cell bank

A Research cell bank (RCB) of TNF37(A145R) was established in Yeast Media (YEM) with 60
pg/ml kanamycin, by inoculating a pre-warmed 37°C 1 | baffled shake flask containing 225
ml YEM, with 25 ml from a 250 ml ON culture in YEM with 60 pg/ml kanamycin, and growing
at 37° at 200 rpm for 3¥2 hours. Identical glycerol freeze stocks were made by mixing 60 ml
exponentially growing cell culture with 140 ml 86% glycerol, and aliquotting in 1 ml aliquots.
These aliquots are stored at -80° C and a single aliquot is used for pre-culture prior to fer-
mentation.

To determine the quality of the RCB, 3 pre-culture flasks containing 250 ml pre-culture media
w/ 60pg/ml kanamycin were inoculated with an RCB aliquot each and OD600 was followed.
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4 H3BO3 0.50 0.00075 0.00050 5 wmnd 2, 4 H20 20.00
0.030 0.020 6 Na2Mb®4, 2 H20 3.00 0.0045 0.0030 7
wWOR®D99264 H2O 2. 00 0. 003 0.002 8 ZnCl 2 15. 00 PCDRR3004/000329

0. 0150 The conponents are mxed in approxi mately 20%

of the final volunme. Add acidifaed (pH=1) RO water to

1000 mM . The solution is stirred until all salts are

di ssol ved. Transfer the solution 5 to a 1 1 blue cap
The batureebeadedigeotidady entiltl.l Heuepaftertinagnlatién Fhenedheytephizadean ODgoo
of ~§9| %W&ndéctdgglté:ﬁ’ﬁelﬂé‘c@qtl fé‘mém&s ihlso mﬂ-pr%ecﬁ@ﬂre taat"RéQe been

Sodiumcitrate, 2 H20 Prep ara}
grovmoaﬂil daurssinder e aP?‘@nﬁ“@B‘i‘ﬁS‘@Héﬁf’d'%uH‘ta '(ta? L‘3"°WT9 "experiments.
FeCL3, 6 H20 7.5 2 Sodiumcitrate, 2 H20 100 10
Fernentors |tem Type Total vol. Wrkin
Opt’f\’?éqsﬁ'?é) c’f’fﬁtorc ﬁ’g'ﬁlser Cat. (L) vol. (L) No. Ferm%ntor
LabFors 2 0.5 - 1.6 InFors Buch & - system Hol m WD
To dRRMHRAR Bhti Bﬁé%@&%%ﬁ&a@ns @9111{!@? weRFQkén t-alf P6Wing cultures

fermentor system conS| stin
i TR TSGR A0S SRS W 0 peddrghSioNEH, T g pon evels
weréaetermoihkd ngndaiquamtamectNFpedfia ECISApandsTNA degradatiod was deter-
mindd EyWe§t%M%{t Lollris NT 4.1 for Wndows) for data
acqui sition ang processing. 5 Methods The initial
experinments to evaluate the percentage of sol uble
Ferrﬁér@étﬁir@ vRXPtRERE difBerla8@péaturd 2bhdmionsh2geg259, ask/ase/ilae,

&FLn%?%/@} shaken at approx 200 rpmimin in rich media
Kanamyci n. TNFa protein expression was
eval uated with Western bl ots and Coommassi e stai ned

ODGSlgﬁd THE &) iorl WadRbkted ngpgeq{lﬁntﬁkgﬂ-sa%;ﬂés, $hd &dvifepresentative

oth total and sol uble TNFa express vvaa
samples wnth regard to TNF expression were further anafysed by Western Blot to determine

degradation.

Schematic presentation

General Process Parameters:

Parameter Set point Range Alarm limit

PH 7.0 6.5-7.5 <6.4->7.6

DO, tension 30 % 0-100% 100 % for more than 4 hours
Stirrer speed 1000 RPM 1000 - 1500 -

Specific Process Parameters

ODgee  Temp (°C) Time(h) Bio ODggo at IPTG Temp. Time (h) ODgy at Max Yield
Pre Bio Mass  Mass Pro- Induc-  conc. (°C) Expres- Harvest mg TNF/L
culture Product duct tion mM Expres- sion
sion
2-6 37 10 10-20 1 37 4-5 30-40 10~20
2-6 37 10 10-20 1 25 24 10-30 50-100
2-6 25 24-36 5-10 1 25 24-36 10-30 150-200
2-6 25 24-36 5-10 1 25/16 24-36 10-30 150-200
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eval uated, by lysing the cells, and renoving a sanple
fromthe supernatant before and after a
we@emsndRugat i on step (20.000 x g for 10 m nut eBQT/DKR@4/000329

per cent age of sol uble TNFQ was esti- mated by
"eyebal ling" the Western Blot.siDifferent tenperature
conbi nations were tested: nostly, bionmass was produced
at 37C fol- 15 | owed by induction, and expression

The IRTE®Nadniiratisn ofas 25GM @BJ HESemperal3Tt€ af 3WUBTIN wrsslowered from 37°C

to Zﬁﬁgpt Flo Bl '7437(]5’ 470 adaRRE25 B SB@pch@semectB&‘ﬁ ?’éﬂm@ﬁtahb@ time

var 1 ant r GXE“QGSSI on and was, then test

was g@qweﬁ@d4@@g|1§,hopf§ fer @7($7°§|goceagp%uq b Lhousg r the tZE/ZS°C
and €AY/ PsHd (ﬂ'ﬁcessQ aiudmg p&o;ﬁ@sﬂm aiduCadr atapprotedOpraduction. The

tota lgglf’rr? ar’cacs:tp é dg rr\lés §>rl$%2ﬁr8f Z Qﬁ&ﬁé E%Dso()stim rTP the fermentor was

eas
betmean@nayc |0n3 (239 m Wedie aHiiung) as qélce fsk frem t@z in theyaequfatign cul-
turesﬁﬁlﬁ&lcfn| Qﬁ&s%"ﬁr@éeﬁé NehsPeforridd FEdb60w + 2025148 orfriimoceleven

hourg PgW Wﬁ‘:”‘%thnS%mé‘?m I ?ﬁ?ufﬁb%% llgpg"ff %’ghour samjlzaglrsyeQ'l\(!ﬂjcn{g“1gt the

25/25| Yrmpodss was preosaick ODGEP e b erel-Bypr AP @4rtpuEDafear inoculation.
Prot@ﬁ%‘?%&flbrawo)( pgach‘ﬂirrEQf £ hofyl ture with 140 m 86%
glycerol, and aliquotting in 1 m aliquots. 25 These

allquots are stored at -80 C and a single aliquot is

TNFas&thrt @kpfesgorcul ture prior to fer- nmentation. To
determine the quality of the RCB, 3 pre-culture flasks
containing 250 m pre-culture nedia w 60g/n

The RNR @Mpressionwerels Watscightad Y tatiingho w2 xRed samp!ﬁ@nd SEFRI &k g20°C.

The % l@s ‘0@% fneh km onVi€d Mnﬂ:ﬁ&a‘b&ﬁ’@@é W%&U@GE& on ice in

he tur ' tlca I upt h
veigep 4P PrYBRLSRETS A MRePEPlsto]'s SRARS s cepbfiga df 2o.000xg for 10
min 'aBd 2he $upemmsand ecis destied for TNEn:cnrmeré using th@rmqtmngtaw@ fFLISA.
50 m pre-culture that have been gromn for 11 hours
under the above-nentioned conditions, t he
A gqngTa! GYRNIGWERE St PrpESRESan besesmindha oy é‘i’% H‘E %9 L
conditions 5 To determ ne the optinal fernentation
ndi  i.ons sanples were taken fromgrow ng cul tures
Reﬁﬂ% W% UYLy ment ors, and anal ysed for OD60O, by
spectrophotonetry, TNF expression levels were

The%%)&{rﬂélﬂ? gar‘r'iéb 86t iR Aty @ﬂklk/t %Wég tﬂ—d\l%x&i%gﬁd)rf biCsollbleSANF significantly

t
Incr 8 5 SXPEF TR 07 RENE PP e BB an (T RBET
tenperature conditions, 25/25, 25/25/16, 10 37/25 and

Shaﬁgﬁg&exg?ﬁ%g @nd TNF expression was tested on a | arge

“S‘ar‘rpl es, and few representative sanples
with regard to TNF expression were further anal ysed by

100MESkie MeBluRt whidind@liRedvite 5 HIegN adl@lrk Odhd grown at 37°C. When the
culture reached an ODggyg the culture was induced with 1 mM IPTG. At the same time, the

cultures grown at 37°C were either kept at 37°C or moved to 25°C, were they were grown
over night. The following day, the cells were harvested, lysed and assayed for total and sol-
uble expression of TNFa variant.

The results showed that the temperature shift from 37°C to 25°C at the point of induction,
had a significant positive effect on the amount of soluble TNF expressed, so it was decided to
keep this temperature shift for the following experiments.
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Schematic presentation 15 CGeneral Process Paraneters:
Paraneter Set point Range Alarmlimt PH 7.0 6.5-7.5 <
W®2eh4/099244. 6 DO2 tension 30 % 0- 100 % 100 % fPCT/DER@4/000329

than 4 hours Stirrer speed 1000 RPM 1000 - 1500

Specific Process Paraneters OD§O0 Tenp (C) Tine(h) Bio

OD600 at | PTG Tenp. Tine (h) OD600 at Max Yield Pre

Bi o Mass Mass Pro- Induc- conc. (C) Expres- Harvest ngy
Seledtdf/variargall t ur e Product duct tion mm Expres- sion sion

2-6 37 10 10-20 1 37 4- 5 30-40 10-20 2-6 37 10 10 20

1 25 24 10-30 50-100 2-6 25 24-36 5-10 1 25
All variarge wesptestsd as slegeriped 2129\@63@ RLVE B LIELY ZHF% Ti'ﬁx%é TNFX2.1

and T8O -1200er¥e26:84 26 89054ki G /Midk24Had 410 RO3I2 $or fhhdrtievdsBddBion.
concentration was 1 nM and the tenperature at

i nduction was lowered from37C to 25C except fromthe
Whegd g /detexifted JeesioB/ P @ MQm@ignedrMStrg@tapNere available, expression

of tHCegé Uﬁrrgn@ e thitBR andVBR rBQlINeRBwdd caRshrifle BRMESSIdOEBVEIN® the
37/ 3 process and up to 61 hours for the 25/25C and

”°”@ﬁ§”§¢ﬂ2§@“ﬁ?ocesses i ncl udi ng propagation, induction
and protein production. The 5 total fermentation tine

E l% 08 Qﬁ’ﬂﬂrﬁgg grom h of the culture. OD6oostart in

*xgr§64£erﬁel%ﬁT‘ was between 0.1 - 0.3 (2-6 in the pre
culture) as calculated fromthe CD in the inoculation

To t€ét|T‘NFb MEﬂant'e&ﬁﬁé@élerm deﬁﬁédzﬁue@apﬁ/@(ﬁ%ﬁé anWaiSalxpéahedn shake

fasi s T Fame coneBegs A pRbied fhsfe TEAzs s o8t b nayged cut-
turelsbawed satisfagtary tavelgtof FNEO v BhREXICeysicne 8vd wadkerpierd deded to test
the @%)rgQ%Qn feriln(entols % Qhindses B8 aPrQMh&; cﬁfﬁ\l?& VA lékéﬂe'séé@, and also to

10 Protein ction took
try NI i e 0 O i FHENT RIS s B TS s yagiants:
tested by taking out 2x1 m sanples and storing at
cell The sanpl es were then thawed on ice and
oni cated 3x30 sec, with at |east 30 sec on ice in
between to prevent heating of the sanples. The sanples
The WRE&r&L&dIINahid 92 nitfde 29 0EPIKEd BBdve] Bndlive k&t 'éhiyibriel'telture to ino-

cug TR B b P S g ar L, 8 e 55 1o e
healdrio blee dwesen tampehatufe (6WC§;hraZ$°C()1to mlrgr_msg_the temperature shock In the
case of 37°C fermentors, the cells continued exponential growth without any lag-phase.
When the 37°C pre-culture was inoculated into a 25°C fermentor, the cells had a lag-phase
of approx. 17 hours, before commencing exponential growth at a slower rate. This is to be

expected as a consequence of the temperature shock the cells are subjected to in this case.
The same lag-phase was seen when we shifted the 37°C culture to 25°C immediately before
induction. An attempt to gradually shift the temperature from 37°C to 25°C over an hour (2°
pr 10 min) did not reduce the lag-phase.

TNFa variant expression levels

The expression levels were determined via the TNFa specific quantitative ELISA.

The highest levels seen are in the 25/25°C process, were levels of approx 250 mg/l are ob-

tained. These experiments are still single verifications, and the time between 15h and 35 h
after induction still remains to be analysed.
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Resul ts and di scussion The experinents carried out in

this study, showed that expression of soluble TNF
wa@k@naiops2eant |y increased when expressed at 25U DHDKRO000329

shake flasks and in fermentors. 20 Shake fl ask

experinments 100 m R ch nedi ungyvas i noculated with 5

m ON culture, and grown at 37C. Wien the culture

reached an OD600 the culture was induced with 1 nmV
The BP/BZ°C Arocesreordngiwed vare limithe amouhtsiof eglulgje dNha garig@y @prox 15 mg/I
and W §7/9586M0ckBREeRS tc;sge(;k%rt aPRYEd0bOngPC, were they

were grown over night. The follow ng day, the cells

wer e harvested, |ysed and assayed for total and so
Condbsitil e expression of TNFa variant. The results shomed

that the tenperature shift from37C to 25C at the

poi nt of induction, had a significant positive effect
Baseghorn tesultgiisomnta tofal gbingis! thamNPO Esrmeptasiens, 29psireamppsocesses (from a

totaﬂ@fé)égrdth(a?)roc}&‘éﬁcﬂw $@o&bieemr\%hblﬁtepr§@rfsthaf/@ bed@osen. The fer-

"'owi n eri.men
ORI HITRS 41 & 451ned T BT AT e SeRTIPUgA PPN The cho-
sen Yarmentatish @cbcasses @0y hdsed oalbb@upsratune stliflie8 #herENF@iffdrent tempera-
ture drblhatidh %ére]test {l:":l)ﬁ% téste@?ﬁFaT\'/\!: @Eﬂ?w@?‘fﬁFB@ei@CﬁQF’e &Scoli strain
expressing In enough levels for further
HMS1{¢est i gati on. V%ere t he detoxified versions of the
above-nmenti oned constructs were avail abl e, expression
variant g 0
TheoBﬁEara e'gyﬁressggﬁﬁ @3%5@55 b@ﬂ$W£h§m'%ggkéﬁgﬁgd$ﬁ9°pumal
harvest Bingmemaipk pr ks determined.-f er nent ors To test TNFa
vari ant expression in defined nedia, we made an
initial experinent in shake flasks, with the sane
EXAMBHER?i ons as described above (37/25). The over ni ght
i nduced cul - 10 ture showed satisfactory |evels of
ant expression, and we therefore decided to
Sa%%ﬁ?a%ﬁgéexpre55|on in fermentors to optimse the
amounts of TNFa variant expressed, and also to try an

A difdch 'réHeﬁt%r Eb@AQS@E’tM:H’pﬁ p&(lclém EMI@W amataScytdtaticiGt ddshy Whh KD-4
andagé'g g;l[éwr% gﬁqecf( % Hgtsl\%gsa\égélagn ggrearég% %Oﬂg'(‘ﬂ pgﬂ%ﬂ;gon Arpélbodles pro-
ducers aghitshiT8IFp variangs aneruged to inhibit WEBNEUbindiag In thoth shereserspsand the

cytd%i@aégy,rgo n‘?éas@ureechgldhttlwd? q@hityP600 N 3-4. The
fermentors were pre- ed to the chosen tenperature

(37C or 25C) to mnimse the tenperature shock. In the
case of 37C fernmentors, the cells continued"
EXAMPBBAént i al growth without any | ag-phase. Wen the
37C pre-culture was inoculated into a 25C fernentor
the ce had a | ag- phase of approx. 17 hours, before
Pu“@ﬁﬁﬁ@ﬁ%? §“"€ponential growth at a slower rate. This
is to be

In this example, recombinant production and subsequent purification of one of the TNFa vari-
ants (TNF37) is described in detail. However, the purification procedure is the preferred one
according to the present invention and will also be applicable (with small adjustments rele-
vant for each variant) for other TNFa variants of the present invention.

However, at present the inventors are working on an improved purification scheme that is
especially suited for large-scale fermentation of TNFa variants. Basically, the same individual
steps described below are used, but the order is reversed so as to finish the purification with
a hydroxyapatite chromatographic step after SP-sepharose and Q-sepharose chromatogra-
phic steps.
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20 expected as a consequence of the tenperature shock
the cells are subjected to in this case. The sane
wo ag4ppse was seen when we shifted the 37C cubPCT/DE2603/000329
25C i medi ately before induction. An attenpt to
gradual ly shift the tenperaturgafrom 37C to 25C over
an hour (2 pr 10 mn) did not reduce the |ag-phase.
TNFa vari ant expression |levels 25 The expression
An £. evkt bisaimBL2l SEARTNT3echlanydrdnme LBNRaaspeg ipfate (60 mg kanamycin/L LB
meo‘?éj?cm:él i '1V5e%EAda$ﬁs rJJ?EpJHdgH%?E rrhﬂ'ﬁerhéjé ?f‘m?rkgnérﬁ‘yéirbﬁ LB) and

process, | evel fzpr [0)¢

growrgp‘{%dilghm&@o%i)ﬁ;ryntewpge %na,glrgt |RPM |ﬁ@| I\éew Braunswick shaker.
verifications, and the tine between 15h and 35 h

af t ct I L, .r in b nal v. .
2x2 34 it A |srbfeist 19 GBBLE8 R 508 8un Mhatied shake
flasksrang the gells aye plowsdrip ealv Enpiiaw Sramswisk ghaker INE20 RPM to ODyse=
0.6-98. rrﬁrgtstei\;nms%e.léeﬂalrﬂed a@rame E0en phat) 28Rp QB RPESS°BRARR5°C, but
O?ncl usions Based on

the FQ@%Y?EY%WBYTL%IOPWQF @Fn%ﬁg}% YN 100 fermentations, 2

upstream processes (froma 5 total of 6) for the

1 mpgyfi#%i-gﬁdeo%p t8 %Lama%kzh% Vadik amanpm& ) Br%whl%}’gG?

ment ations were or ned ned Be

foreripgickan, th%aqmnﬁrwéee'saéyéﬁdﬁ? i287C Séhlam not-pligadyrge fergaentation
temp&hat@et ati on processes were based on tenperature

studies where 4 different tenpera- ture conbinations

were tested. The tested TNFa variant was TNF37-145 in
Thetchiés aFe hgoleptedtin sgntrifupiv/Bioea (S0MHY aeptrifyaation @t HPQGRPM for 15 min
using s LRERIboHREAIME Somiail BehtARgbOt h pre- and

post-induction. The optimal harvest tinme remains to

be determ ned. EXAMPLE 10 Sel ection assays A direct
Therceltegrt arankfetrSAtd oge5dtem! mietweightpehyrifigenabe EihgO.SavNaL! and har-

vestcg@mggg&r?( ﬁru)é @ﬁ??éfbe% 4Lh KD-4 15 and Wehi cells are

used ne assays to screen and follow
purification. Antibodies pro- duced agai nst TNFa

The\éabéraattaﬁt BIaschSged bitd thahUbd fs welighdtiao Biteetniig thdcdiokdight (should
be}h‘f rec ptor and the cytotoxic assay, to neasure the

1ht o6 “quality. EXAMPLE 11 Purification Procedures

20 In this exan‘pl e, reconbi nant production and

ZOO?HIbﬁﬁﬂW L,HPY] iphi £ty |9 Ed@éd (‘ﬂ‘k%ll@gretrg%u;ﬂwﬁaed/ el shEill De used

'S descrlb d detail. However,
d'reﬁtdf'|°|th96‘é{t5?(')trfsBP%?&%E?rféeng ‘the preferred one accor di ng
to the present invention and will also be applicable

Ce/l(ﬂrbﬁl;}io%%érltril%giatlllo%t, OELkiRratiSh ©

A mechanical disruption of the cells offer several advantages over enzymatic disruption in
terms of efficiency, reliability and the ability to choose any buffer necessary in the following
steps of the purification. The APV-1000 is kept cool during the operation by adding ice water
to the sample-chamber before use and pas ice water through the machine between the two
passages of sample. Centrifugation and filtration serves to remove any particles or aggre-
gates from solution prior to chromatographic separation of the proteins. The cell disruption
and HA-chromatography should be done the same day as this might minimize the apparent
protease activity as a consequence of the separation from these in the chromatographic step.

The procedure for disruption, centrifugation and filtration is as follows:
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vant for each variant) for other TNFa variants of the

present invention. However, at present the inventors
wa@e@4inemki ng on an i nproved purification scheneCT/DEROS00329

25 especially suited for |arge-scale fernmentation of

TNFa variants. Basically, the sane individual steps

descri bed bel ow are used, but the order is reversed so

as to finish the purification with a hydroxyapatite
The caetuiptregnspehied stllepatafidl és tr8Rfaegshfasro $e trenatll-disrupter (APV-1000).
The % &%Bﬁ%ﬁ%@%@%&%ﬁ &y t%'u&h Fﬁeed@?gt?éﬁ(%g% PRE4fer each pas
SagwaﬁﬂpsTCEC"WSW‘”?LI‘JBrW%\AE\BlQ%Q]H\ﬁﬁéWﬁe'b'{hﬁtpéss(aGGS)ﬁﬁ'“g 700 bars
of béckpedEy@eitHe doRitionedgta t6 bBicRaNaNGIsIpdNtYo Agar) i s

resuspended in 5 m LB-nedia (60 ng kananycin/L LB)

and grown over night (16 hours) at 37C whil e shaking
The 2BourRplrells aze Wensf@red o Wkmbtrakifige Ribg antl the callgjage spun for 45
min G L OOUERDM irf & Q&Slfaﬂér@ﬁ#u?@uﬁﬁétﬂe $1R-$6Ud H@dkanamyci n/ L)

in 2L baffled shake 5 flasks and the cells are

allowed to grow in a New Braunswi ck shaker at 220 RPM
The teatr&d4 3fsrox Q2% ) i8 padsad shretigipa 0 e éiterper f or ned at

the exenplary tenperatures 37C and 25C, but the

tenperature nmay be optim sed for each culture. 1 m 1
Hydrgxy gortite(6iAA gredatagrabiyh f1 ask and the cells are

allowed to growfor 16-20 hours. Be- fore induction,

kS BRESH i BEbURAS Sal e bl DI 3 BB rorm o

calcwnepmmpbaismedlng pravenitself @I:gEEUINCIbQEBDO( B(De skparddjon of proteins such as
morfb@l@hél'aanQ@JIé§£hdat5thé‘%QQteREMtﬁéM|sl%omébara%ﬁé lﬂgotﬂgr methods How-

I n orvall centrif
ever, i AT RPLERNE Sho fiew BrBEeTtes gF Heprighe! Ao ﬁ?'P?“I”EPéé”‘E i that sense
thatusilavg high&r taiNaGhl/aindatses thepeadsusetol 8 Unpcaptebid rﬁlglg &veloAlso the

mat@ﬁ%l k?'n%E %I mgsé'tﬁse&@r%l 8¢ "Nﬂéﬁ Qtrl].émhtgha%' q%%ﬂ FLE QO ?%b@ Fe dwith sodium

det erm ne e cell weight
hydggxide. afjre@naﬁef)ded?(whwasefaﬁ@nerﬂampm pH=7.01is
added (if cells are re-suspended they should be used
Buinglisrect . r?t herwise it is possible to freeze). Cell
, centrifugation, and filtration 20 A
Stockefohbuffara + di: dripieiHPe, s RRHEQvepH el 7.6 (it fdipsted vy aith HCI). Buffers

A+Baﬁn\ééé‘¥régxetﬁlu9&%rof%&?dém“ c disruption in terns of
|C|enc§ reliabil q%andthe ability to choose any
1t

B”ffSDP‘f 8 ML DaateQny 2P dl 1 owing steps of the
BuffetiBt Di3ciNagHPO, XIRel,3PH £000 i s kept cool during the

mu@ﬂféé&é&‘ﬂo Qé/pr@ﬂma% 5& B0 Waluth r#dPo&ESatE@EB' IWV&?EBIO RAD;

use pas 1 ce water rou
catgiegugee 3¢ ﬁézq)\lﬁ'”gma@'@t@d'ﬁ ngﬁ‘iﬁ é“d &Kt 35 ‘FQJQ“&WrﬂWm Bioscien-
cespdtturhinl trati on serves to renove any particles or aggre
25 gates fromsolution prior to chromatographic

separation of the proteins. The cell disruption
Chromatography Program

Purge system 20 ml at a flow of 30 ml/min.

Equilibration: 4 CV of Buffer A at a flow of 2 ml/min

Load sample through pump (inlet F on the BioCad) (approx 225+5-10 ml if the sample in the
tubing is needed) at a flow of 2 ml/min.

Wash column with 1.5 CV Buffer A at a flow of 2 ml/min.

Elution: Elute protein with a gradient of 4 CV from 0 % to 100 % Buffer B at a flow of 2
ml/min.

Clean column with 2 CV Buffer B at a flow of 2 ml/min.

Re-equilibration with 4 CV Buffer A at a flow of 2 ml/min.
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and HA- chr omat ogr aphy shoul d be done the sane day as

this mght mnimze the apparent protease activity as
wa@2@ansedguence of the separation fromthese i nP€TYBK2004/000329

chromat ogr aphi ¢ step. The procedure for disruption,

centrifugation and filtration §§ as follows: WO

2004/ 099244 PCT/ DK2004/ 000329 55 The careful ly

re-suspended cell material is transferred fromto the
Seleciefrdctidhs rpopt, @nd (iaRve OACGH K C addiestask lvelsioepOnmMAlistHCl, 0.075 M
NaCF,?Heg.?I.l passed 2x through the disrupter (cooling on

I ce ter each pas- sage and passing ice water through

the APV-1000 in between the passages) using 700 bars
SeleBlind AUASIL &R EHiRy Flabgons el HARhAAGHgrEsnyE cl ear at

this point). 5 The disrupted cells are transferred to

a 500 m centrifuge tube and the cells are spun for 45
The MArChatm&OG@PhYREIMtiomfractiBSo pvaflid basaatly cénsise olis'mug thrieggh” fraction
and §h@e§l@%opé}§qgat AR %e %éﬁafr@t‘éﬁ ||(t@@9vé?§l ek, "ﬁﬁ)& TN?3ﬁ@<§ﬁ§F’mg frac-

tit
tiong, h%wa%eoiﬁegw Eﬂn Pasaﬁzafp%FP?meeﬁ%ey fanetyep @Ee entire peak since a
peak EIrthiRADTNESY Bl rmog ditedtly 1B:H1ti04126) Hoveevar, Gis \asdoasdquamcef af isnbsequent

purlﬁéatloﬂrgteﬁwgltﬁé é”snécBErQ 8P#9&|‘8n%19t\éﬂr_r]1 g;%omt%’ feBs !:rlitﬁgﬂ ;r}?"’\&s%ossnble to

ara Er otel ns suc
remmmamlaﬁntaﬂﬁtﬁrbladh%eroawr%ﬁﬁ@ﬁ, Plest eqnservatiYretalicien plfractions

ensHeP Afarkiphin PigidodfaFiantet hods. How ever; in our
experience the flow properties of the material are
somewhat critical in that sense that a flow higher
Initinlhathe2 ryn thnaught wips eheckdrbwibh dnt ipfatstfor any TNF3E cEpS aiNeea positive

resdt 498t theN&dry sﬁétﬁ@mﬁQ@te tﬂﬁt @EIbﬁhCJﬂ'@%&Q(&k HrPaeEnsay ﬁBtaIbmd to the

C°'”§%H??'§WFN‘I%?W$%{ ggp‘&@ rglgoqgg Jﬁg@ta otB;; eetg it %cnen’\cl\gﬁ -sepharose
catisraBxthacdeauClepmatdgedphe (<. aadt s@:{nl) ant tigt foadtioharemanblveed With Coo-

mm%%st%g%ﬁgg %y’%ozr‘d% Q%ntg’ﬁ an %g%cﬁaﬁ)\é ‘ﬂ@ﬁs\;aﬁgnﬁ |9d|ZatVMgt§3me false

Posibyi¢ feaction ingpe ﬁq\ﬂtw chmﬁfa%m@f tfpﬁﬂ'a{rg;? @%t E%d%a?@@?teﬁ different

to tih Sp-bpRRddROIX 2H20, pH = 7.0 Col um packed to
approxi mately 50-60 m with hydroxyapatite Bi o-Gel HIP
Gel (BIO RAD; catal ogue # 130-0420) using a
SP-saphpens Calion kxcBeridecthr@mnabadraghXK 26/ 40 ( Aner sham
Bi osci en- ces) colum. Chr ormt ogr aphy Program 25 Pur ge
system 20 m at a flow of m n. EU|I|br
SP"W“BEOS‘BL%EF Rasiccagpn gxghapge %}FP ée'ﬁﬁtWﬁ%swega% %e Pather high,
calctjlal‘:ell,qgfbf [PUNPF the Nhigdnt Eoraparkt ¢o Bico@aNfa pRpHT.8XTHLBieteaddin pl is a

conggfq EI\ %heS Qm‘n%s irﬁro‘ijnged \;iéjmeankd.R% éﬁﬁgﬁq%is%rcﬁngthéﬂ%’phy is very
efficient and fast for the TNF37 variant and is expected to be useful for a large number of
other loop variants of TNFa.

The sample applied should have a lower conductivity than 8 mS/cm and pH should be at least
7.7 before continuing with SP-sepharose chromatography since variations from this in our ex-
perience has made the binding properties of the protein different from time to time.

Buffers and Column

Stocks to buffers A+B: 1 M Tris-HCl. pH = 8.0.

Buffer A: 20 mM Tris-HCIl, 0.075 M NaCl, pH = 8.0.

Buffer B: 20 mM Tris-HCI, 1 M NaCl, pH = 8.0.

Column packed to approximately 60 ml with SP-sepharose FF (Amersham Biosciences; cata-
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Wash colum with 1.5 CV Buffer A at a flow of 2
m/mn. 30 Elution: Elute protein with a gradient of 4
w@rooeamd % to 100 % Buffer B at a flow of 2 P@T/DRR6V4/000329
Cean colum with 2 CV Buffer B at a flowof 2 m/mn.
Re-equilibration with 4 CV Bufger A at a flow of 2
m /mn. WO 2004/ 099244 PCT/ DK2004/ 000329 56 Sel ect
fractions, pool, and dialyse ON at 4C agai nst 15x
loguedt UTO729-0MiSing 8 stPlension Di7&uffer ANaCla, XI@E—B/&Q @Amersham Biosciences)
colu@l. ecting TNF37-contai ning Fractions after HA
chr omat ogr aphy The HA chromat ography el ution fraction
profile basically consist of a "run through" fraction

Chrén&BerapheP@gkined peak that can be separated into
Purgg syg{eﬂ 2(?%?%?3 flg\ﬂ%fgb\l%?f]mlﬁont aining frac- tions has to

of a Coommassie stained gel
Equigbratine: € RV iof Bufferakatsd feve obd my@aiR- cont ai ni ng TNF37 i's

Loadﬂ@atmaé Fclﬂ’%t.lélypurqﬁ Ghict F3Rltee Bido¥®V@amMpRS 18 rMGNHEGHMPREN the tu-
b ‘1P ﬁgt 50 r??é flcatlon steps the selection of
mgrnﬁggi:eg atoy is less critical and it is

WashaeBinil with 6.5 @éﬁufﬁmf Pcatrﬂfémi oihtrd/miat er in the
ElutPhOERESSteid AHA o Fadi&tor QW@(‘SM@%\‘@ 196lf LB &f a flow of 4

fractions 10 ensures maxi numyield of variant.

mM/Pifitially the "run through” was checked with "dot

Clednl @tupin fvinh 2a0vyBUFfdiFB7at aFlowsofgawmenen.posi tive result

Re- éc@ﬂ*bﬁétl%ntvm&oi ?fv?ﬂgé‘;lﬁaf gﬂb\ﬁ%i’g rﬁlﬂ‘ﬁ% a signifi Cant part

var i ant col umm. Howe

Selagh ErACtione: Poelant Kiabisg PN 3ist°s aBpiaeh i VoBineneD W&V's "HCl, 0.075 M
NaogfpH &bent SP- sepharose cation Exchange Chronmat ography

(cf. next step) and the fractions are anal ysed with

Coo 15 nmassi e stained gels they do not contain any
Selagting ENBIN eonENPRT Freglidngafter fBiSepharess chormatbgliagy

positive reaction in the "dot blot" or a fracti on of

the variant that binds conpletely dif eren t he

The@,fpfgeeﬁmqag\ééonsggs %eap‘H‘é\‘? Juaughyifragtio @s&x@@ protem contammg peaks.
Howeheotvat mgka pdngaitdtheephiantogich sanacdraahinantat it dnatdkishaingdmportant

not % F]QIU C?&Eﬁ?fl’géloglggﬁ %I?é‘ﬁﬂ-gtes\llog | tapla§k {V@J Qﬁ'{e ﬁlsgn our gx%erlence

mclw{eq;mwaﬁy cgmtamlrgmtsrthfsarleﬁ@]; gasdlx r?l’gg\ﬁﬁ%olp §3{§eequent chromatographlc
steggpnsequence of the 2 lysines introduced via the PADRE

epi tope. This chronmatography is very efficient and

fast for the TNF37 variant and is expected to be
Q-sewiage Aninn Exchangg&hnemategraphy ot her | oop vari ants of

TNFa. The sanpl e applied should have a | ower

conductivity than 8 nS/cm and pH shoul d be at |east |
Q-sepaposp iga Patie 2BH EXHANRSIHP ﬁﬂe%ﬁﬁ £qE pRRPYaga major contaminant pro-
teincthatonte bigh agivydsdtiite follaws atd purBichitlapnoftTINF37 including tee HA-chroma-

togl%? Q.‘i‘& §p-! E?@wap@s@eﬂﬁ&ﬁ\lﬁbr{ghg& .@e%@éé h&%n{?f tottng column but the

er ent romt
maJor unknown contaminant does. It is, however, possmle to select fractions in a conserva-

tive fashion already in the SP-sepharose step in that way avoiding the contaminant. How-
ever, this compromises the yield of TNF37 variant compared to when the Q-sepharose is used
in the procedure and since also other minor contaminants are removed in this step, it is pre-
ferred to include it in the total procedure. In conclusion the Q-sepharose step is important in
the purification of variant 37 and offers an even better end product with a high yield.

Buffers and Column
Stocks to buffers A+B: 1 M Tris-HCI. pH = 8.0.
Buffer A: 20 mM Tris-HCI, 0.075 M NaCl, pH = 8.0.
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Buf fers and Colum Stocks to buffers A+B: 1 M

Tris-HC. pH=8.0. Buffer A 20 MM Tris-HCI, 0.075 M
WO/ 0opikk = 8. 0. 30 Buffer B: 20 mM Tri s- HCl , PAT/IK2004/000329

NaCl, pH = 8.0. Colum packed to approximtely 60 ni

wi th SP-sepharose FF (AmershamgBi osci ences; cata WO

2004/ 099244 PCT/ DK2004/ 000329 57 |ogue # 17-0729-01)

usi ng a suspension in Buffer A and a XK 26/ 40
Buffér/ABreaoshBimriSiiedci enees)pH ed.wunm.  Chr onmat ogr aphy Progr am

COIUEllll d:%?k%dy a??&g'ﬂg%/% -6b |fn} VM’] ‘a‘ se%Qar'&% . E‘Arﬁersl'21ranr1]1 B/losc1ences,

of Bu ow of
catavesw#slan%'ﬂ@ ehrusingr? wwswnn Buffer HANG AEKBohtf)mersham Biosci-
encecPad@he+10 m if the sanple in the tu- bing is needed)
at a flowof 4 mM/mn. Wash colum with 1.5 CV Buffer
Aat aflowof 4 M/mn. Elution: Elute protein with a
Chromaiojrepity mrogeeCV from O % to 100 h Buffer B at a fl ow

Purg?fsyétemlfbmém ﬂowgﬁ?ﬁlﬁrﬁrlnunn with 2 CV Buffer B at a
Re-equilibration with 4 Cv Buffer A

Equilipration:| 4G 6f Bgff‘?ﬂPY?ﬁarf'O"‘S%flae /MR actions, pool, and
Loacdsahg:sawrémgramum;ﬁoalgar nsthellﬁuCacbl(BaraplE@lﬁMl'lfrths s&i@ple in the tu-

: 15 Sel ecting TNF37 cont ai ni ng
bmgﬁsr %sd NL E?W opgsﬁ/ép har ose chronat ogr aphy The
Wast@'ﬂM”é”'Hh% ﬁ&aﬁqﬁﬁre@hguﬂgwf GfM4M% yn t hrough” fraction
ElutieAJEISRVIRFRInifY fotiimwipRte mcmz;; 'Rk 8.at atffoweafer mt/min.

Re-e%gnﬁ‘gf’atu%%ﬁ%tﬂ'ﬁév@snﬁer"/?{:titaaﬁé ' Pnl/%‘?ﬂe contami nants. It

£0"i ncl ude to many
Selef:tria@qtqoaﬁsooghartdh@ppm WFthSP'@lépﬁﬁPfﬁ?é‘a%@ ©Bi nce this in

our experi ence i ncludes to many contani nants _that are
e S B L it A4 S5 ™ R 3 Bk o comtan
ing (i@akeiharese threugh"eestion cami smm@txrmhdmgiylﬁdsptowbl@r@t pufely resolved
pea%s%hn&?gpydrggng HEBNRR7 9%@%3mrefBFé3all 5r@'p@ol€5‘afhlé’\hétgro§;enelty of

epr oduci |I|t f ol urification
the ngﬂu'a PraPesoivad eéﬁ%Fhf PW@W&*&H‘)/ rmp§@“%%fﬁFFS?V6§é‘egradat‘°“ s
solvétne TNF37 variant itself does not bind to the colum
but the 25 nmj or unknown contam nant does. It is,
however, possible to select fractions in a conserva-

RY ashion already in the SP-sepharose step in that
EXA\‘XE&':Eé%oi di ng the contam nant. How

Immunisation studies

Materials:

Saline (0,9% NaCl in sterile water, Fresenius Kabi Norge AS, Norway)

Complete Freund’s Adjuvant (Sigma, F-5881, 39H8926)

Incomplete Freund’s Adjuvant (Sigma, F~-5506, 60K8937)

Alhydrogel 2% [10 mg Al/mli](Brenntag Biosector, Batch 96 (3176))

Adjuphos[5 mg Al/ml] (Brenntag Biosector, Batch 2 (8937))

Wild type human TNF (Invitrogen cat.no:10062-024).

KYM-1D4: Provided by A. Meager (A. Meager, J. Immunol. Methods 1991, 144:141-143)
WEHI 164 clone 13: Provided by T. Espevik (T. Espevik and J. Nissen-Myer, J. Immunol.
Methods 1986, 95:99-105)

Tetrazolium salt (MTS, CeliTiter 96 Aqueous one solution; Promega, G3581)

Rotating bar (Rotamix, Heto, Denmark)

Vortex (OLE DICH instrumentmakers ApS, Denmark)
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ever, this conprom ses the yield of TNF37 vari ant
conpared to when the Q sepharose is used in the
w@e@apoezie and since al so other mnor contamn NROT/PKaw08/000329
renoved in this step, it is pre- ferred to include it
in the total procedure. In cong usion the Q sepharose
step is inportant in 30 the purification of variant 37
and offers an even better end product with a high
Cholge ef fbrmuBtidr gegjueamdd Col unim St ocks to buffers A+tB: 1 M
TrisHCI pH = 8.0. Buffer A® 20 nM Tris-HC , 0075M
H = 8.0. WO 2004/ 099244 PCT/ DK2004/ 000329
The Bumﬁeéir vaganaprateins (ic0, M Tyisniaeh 0-0ppMNaClopH 8§ eﬁend"uted to
0.5 Pafkedlith @ana@m 0% NEAIE IstdhBd @@mg/Wat) hin@ste@hay -@sec btil used for
lmmgm rsham Bi osci ences; catal ogue # 17-0510-01) using
§ﬁ%ci5'§h5| on in Buffer A and a XK 26/40 (Amersham
Bi osci - ences) colum. 5 Chromatography program Purge

For %t‘l?ﬁg%'grlmt ﬁ“mt%éa'tn@ﬁ‘é o rﬁ&héﬂvémv&b adjﬁﬂalr‘n'té '1l?fc%Her@e Ffeund’s

ffer A at a flow of 4
AdIWRPLEEA, 190 ERS rerrrﬂwvmmuaﬁaw apg &%’H)P‘?%S'f?ﬁr‘a'iféﬂ?{?”ﬁ (@FA, for
boodt @ nRanptiens) and DRAlhydrobel g Adfipheeeaty-ofitheaart IAbunioim hydroxide

and ?Jnm\ﬂﬂh ﬁ?\gﬁ\ﬁgﬁjaoaﬁWaEng ré@b&&nvély V Rl el ubbd?br ﬁ%tfw PWeHnd boost

o m/m te remarhing protein wt
injeck®0s% ' Buffer B at a flow of 4 m/mn.
Re-equilibration wth 4 CV Buffer A at aflowof 4

L L oS LR o
adjuyentsfios the TVF \ariamuin madekoﬁdmeatwitb heabrst lev'é/rtaladsorb the TNFa
variﬂ*\'t% Bihdiel RMrarsr uLe id the nﬂ%lﬁ?zatlam&peﬁh'ﬁnﬁ h‘b\i@lﬂﬂauots of the TNFa

fraction Lan sonet | Vi sever
varipis it R IsRE S EVER T BBK IR BHRIRRES R g The vl
are gerdiyt hizee horoemeteimparaturpded umirliessorhe tatatigareei Vlylso\fe then cen-

trlfu§Q§ at! Nod6 d for B5 %ﬁlﬁl&é’ dﬁpéu?g%a‘fmﬁrk bR 95r0nlﬂla %HhWetTrN FE R&riant

rent proteol t|c ation i1s solved
CO"tfz Q'Oa © §‘é11P e?‘e ivapy/ ygriant a'§é‘P¥ FRé‘t?‘D‘“Qf;’B‘e least
freeNa&hnt (I‘IeS\tvﬁérbkﬁ)rw&ht&H’nt he¢ be@l tosalufaibimNeirgmesAS; then selected as

Corrpl ete Freund' s Adjuvant (Sigma, F-5881,
theggﬁrﬁ\ég%f nconpl ete Freund' s Adjuvant (Sigma, F-5506,
60K8937)

Preparation of antigen/adjuvant emulgate
CFA/IFA emulgates are prepared through the following procedure:

Vials with TNFa variant [0,5 mg/ml] is thawed, transferred to a 10 ml sterile vial and mixed
with an equal volume of CFA or IFA. The vial is then mixed further on a vortex at 3300 rpm
for 30 minutes at 20°C.

Alhydrogel/Adjuphos emulgates are prepared through the following procedure:

Alhydrogel/Adjuphos are diluted to 1,4 mg Al/ml with saline. Vials with TNFa variant [0,5
mg/ml] is thawed, transferred to a 10 ml sterile vial and mixed with an equal volume of Alhy-
drogel [1,4 mg Al/ml] or Adjuphos [1,4 mg Al/ml]. The vial is then mixed further on a rota-
ting bar for 30 minuteé at 20°C.
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25 Al hydrogel 2% [10 nmg Al/m ] (Brenntag Bi osector,
Batch 96 (3176)) Adjuphos[5 ng Al/m] (Brenntag
wBr@seeRaes , Batch 2 (8937)) WId type hunan TNECT/DK2004/000329
(I'nvitrogen cat.no: 10062-024). KYM 1D4: Provi ded by
A. Meager (A Meager, J. |Inmmungf. Methods 1991,
144:141-143) WEH 164 clone 13: Provided by T.
Espevi k (T. Espevik and J. Ni ssen-Mer, J. |mmunol.
Chof88 oKetimatisod®86, 95: 99- 105) Tetrazoliumsalt (MS,
Cel I Titer 96 Aqueous one solution; Pronega, G3581)
Rot ati ng bar (Rotam x, Heto, Denrmrk) Vortex (OLE DI CH
Six T gight Wﬁ‘éﬁt%ﬁé'PéCaAfB'Sa'eDé'ﬁﬁﬂW')epm\@UOng@EMV'th TNFa variants.

BloodGafripted QP EARE3d At diFrBrenthiRérosls @hd fsalarad ﬂ*é 8 ihvestigated for anti-

rifie N I ant Dr ot

e iy 5% Bt preqeros fog ol Ry el aediy®s g WS, pen-
markgMice ave hdvsedbl the afBnd facNCH Phabaexehiod oqewselplgefvneahl)uatlon of
expéiiflertt Ored at -20C until used for immunizations. 5

For each TNFa variant, inmunizations are nade with two

adjuvants: 1) Conplete Freund's Adjuvant (CFA, for
Imnidnézafion sahiexhel amadosagat | on) and | nconpl ete Freund's

Adj uvant (I FA, for Dboost immunizations) and 2)

Al hydrogel or Adjuphos (state-of-the-art Al um num

Wcﬂfdﬁl*déo rrmmlarallrumunna plib spemTFaadriantaintGFA/IFA and Alhydro-
gel/A&BPIRSE! reyRichi)ely. tX0es 00 i ateeded RIr iMAURIzBMdN RitARIL BRRSiNFa.

i njections. 10 Before primary inmunization, a decision

on the choice of either Al hydrogel or Ad] uphos as
At tizadfinst mrhurfigation hB0 (Ig\NBf pratdiraint adjvanaddl. beThJectadjsubtaJMneously All

mlcéMNtlereEJ?\?e mongpﬁdo&tey nﬁﬂuﬁigﬁtﬁ;ng shibtRiraHdb@sly WRR L3Nk dr %roteln in

chosen for further use in | mmuni zat i on experi ment
adjuygRf %19 iot&wegksiafier HREESt iPMYNEZSEORr e nixed with an
equal volune of Al hydrogel and Adjuphos in two vials.

Bloo-grl‘»%n%lle%lvﬁll bg%%lg tZe?itiI{qé]e g?e.%g Q}?Fénl'e t%% rméstt? erggetﬁorn%glfdof weg( after
each podsijemurizatitB000 g for 15 minutes and supernatant is
tested for the soluble TNFa variant content on a
r adi (4 1210) SDS gel. The adjuvant/vari ant
Ass ecfﬂP ®ontaining the |east free variant (i.e. where
nore variant has bound to al um num parti cl es) is then

| .
Cytosch 8@{3 lﬁ? asgjg&ﬁ t\.l/%rb%e\l\%ﬁﬁfw@gb#%gg & Aﬁwﬁgﬁﬁe %I' OW’P 2ssay Is used to de-
termmiie e HBHPTONE YBHBnts 81 o YARtioR e areccuyTasi far g bpurs in the
pres'ENE@oM&th@dW&mle'a@ oﬂ‘gﬁm \}arltaﬁtsté’rha\&éld dedth 3&&iiigst Byadiition of

TetrefAum sa’t&k&gi,hv%hl%l la l%lore Wto a )%olaregﬁr nﬂ%?#l B\ﬁo%lgl'ékr}%r Iﬁ/fér;(c; cells,

CytetexigB0wf TiNFmvariants are compared to that of human wild type TNFa.

Cytotoxicity-inhibition bioassay using WEHI 164 clone 13- or KYM-1D4-cells: This assay is
used to investigate the ability of anti-sera raised in TNFa immunized mice to neutralize the
cytotoxic effect of wild type TNFa. Cells are cultured for 48 hours with titrated amounts of
anti-sera and a constant concentration of wild type human TNFa, which is sufficient to induce
cell death in 50% of cells in the absence of anti-sera. Cell death is determined by MTS, as
described above. Neutralization-ability of sera from TNFa variant-immunized mice are com-
pared to sera obtained from mice immunized with human wild type TNFa.



for 30 m nutes at 20C. Al hydrogel / Adj uphos enul gat es
are prepared through the foll ow ng procedure: 25
w@\dwaongel / Adj uphos are diluted to 1,4 ng Al /PCT/DKRV4/000329
saline. Vials with TNFa variant [0,5 nmg/m] is
thawed, transferred to a 10 mieisterile vial and m xed
wi t.h an equal volune of Al hy- drogel [1,4 ng A[/m] or
Adj uphos [1,4 ng Al/mM]. The vial is then m xed
In vifrawtdass on a rota- ting bar for 30 mnutes at 20C. WO
2004/ 099244 PCT/DK2004/000329 60 Choi ce of ani nal
nodel Six - ght weeks old Balb/Ca fe
Cytokaxjsity |bt°ia§'%‘lyy15|“ﬁﬁ%f?ﬂlzléé danen-3TREE VR4 ?@% CW%P%S'SgY"““'b'tm”
bioassayRkieg WHHE 169Iclope ttedoraityMlitDBiernt i nterval s and
i solated sera are investigated for anti- w TNFa
anti body titers. Mce are ordered from Taconi c Farns,
Criteriador dhotgaiof best NRBupggENicEAstGdar k. M ce are housed at
the animal facility of Pharmexa for one meek bef ore

TNF%Q%};IQ? %;%Q\ggﬂgspgﬁix @lmaq%ggom@%%%?%n g"?/ﬁ ‘f"ﬁ‘ g%Fchvanants

should\féhevae iadtisetarnwiFAdtter Ar aqabl Abiliyogeuygelize Admapivglsl type TNFa-me-
074 PG e TNFa-
o ORGP P o (PR STl Bl TPk es
"ﬂmpgz@imﬁﬁoteln in adjuvant will be injected
subcut aneously. Al mce will receive additiona
booster i mruni zati ons subcutaneously with 25 pg of
protein in adjuvant 2, 6 and 10 weeks after the first
i mruni zation. Blood sanples will be collected
i mredi ately before the first imunization and 1 week
after each boost immunization. 15 Assays enpl oyed
Cytotoxicity bioassay using WEH 164 clone 13- or
KYM 1D4-cells: This assay is used to de- termne the
toxicity of TNFa variants of the invention. Cells are
cultured for 48 hours in the presence of titrated
amounts of TNFa variants and cell death is determ ned
by addition of Tetrazoliumsalt (MIS), which is
bi oreduced into a colored formazan product by |iving
cells. 20 Cytotoxicity of TNFa variants are conpared
to that of human wild type TNFa.
Cytotoxicity-inhibition bioassay using WEH 164 cl one
13- or KYM 1D4-cells: This assay is used to
investigate the ability of anti-sera raised in TNFa
i mmuni zed mce-to neutralize the cytotoxic effect of
wldtype TNFa. Cells are cultured for 48 hours with
titrated anbunts of anti-sera and a constant
concentration of wld type human TNFa, which is
sufficient to induce 25 cell death in 50%of cells in
the absence of anti-sera. Cell death is determ ned by
MIS, as
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descri bed above. Neutralization-ability of sera from
TNFa vari ant-i nmuni zed mce are com pared to sera
wW@Rioaiopedd f rom m ce i mmuni zed wi th human w | d PGPBK2004/000329
TNFa. WO 2004/ 099244 PCT/ DK2004/ 000329 61 In vitro
studies Cytotoxicity bioassay ewsing WEH 164 cl one 13-
or KYM 1D4-cells: Cytotoxicity-inhibition bioassay
using WEHI 164 clone 13- or KYM1D4-cells. Criteria
CLAIM® choi ce of best inmunogenic constructs 5 TNFa
variants shoul d display mnimal cytotoxicity.
I mmuni zation of mce wth_TNFa variants shou
1. Ag dR@eEaeeenigRnaloges af rymarh ENEBProtRin dIgssn s |ar‘i"99lfeocompr'ses
neutralize human wild type TNFa-nme- diated

a) tv&% oe)e(edgof'rt}%%e ﬁ”ﬁgwowr%érst]g(l%& ?NI‘:% lend?m)aﬁ pgs‘tr CF% Ilnker, %reln at
|easmmm9@uwk@mmeomm@oswc Glass Tbxds almnmad sequence, or
|nnunogen|c anal ogue of a hunan TNFa protein, wherein

sai d anal ogue COHEYISES a) or thr%e COHEJete.gNFa<
b) t%ﬂb%e%cqnm'efeai“é wovamsﬁdOBﬁ 5”%&%?? BY P Higgy peptide finker,
whewdie bttliefist dhe of B&Sﬁomrsﬁ)mﬁmud at leastkarie foreignUMidG Clrss [1garxting

amiﬁa“scimﬁ %asa wrlen{fh ijie wf&% ogewc ERALANGR: Ogosm.né aBlis se-

ee co nmers | ol ne
quensp 'aﬂisﬁfﬁéﬁEheri\ép?crlcd@rmlnﬁk@PnOWeP@ti"}'i‘a V'Péaé'eerbh@e&ror
the nononers include at |east one foreign MVHC O ass |
uenc or, wher

c) a?x&g@paﬂlFﬂﬁaqgn%%gggri‘ %] g’ & eflned in a oreD } h%rt’elA ﬁé’asstgeeﬂnﬁserted or

am no acl'ds se-
in-s@ihssituted ot lehs oNe forigCMH ﬁiﬁﬁ?all binsiingnasnino ggid |S©<HW|“F§/"TW ﬁeX'b'e
loopd) ornert linker, or c) a human TNFa nononer or an
analogue defined in a or b, wherein has been inserted
or 10 in-substituted at | east one foreign MHC O ass
d) alHunbinmhRagn@sinzo caen dnsdegyeaiefieed imtzoof b, extichdie had bexm iBtroduced at

Ieasg{)n%’bis@ﬁ%ﬁ%e Psbgﬂ?lﬁggﬂ{eﬁﬁ aq'ﬁcg?dﬁ?ér%rﬂﬁfrén&d in a

een |ntro uce | east one
di sul fide bridge that stabilises the TNFa nononmer 3D

e) aShtJn%tha m&{onﬁe} oaan unmaguENléﬁne@me Qiheddin aﬁﬁgﬂgdﬂ?smmo acids
iLn_a n an a 0, acCl ds
1, 21 nse% /58 g'd %'” “?e ag"" Xf ﬁa\f bee"%g % 8F ni nus

have been deleted, or f) a hunan TNFa nmonomer or an

f) azl’lﬂmaﬂgﬂl?a %nbﬁll%porl éh ﬁwa‘?&gu@ del‘m&flﬁ'arbr'bs wWhB RS fs@ﬁ’se%d or in-sub-

i N-sub- ast one forei g MHC C a ,
stitipchat 'ﬁgsté\'?ﬁ rﬁ?f e@&”&"%%‘d%?eﬂ dinding ¥nipg gpd fe?‘f’?”a‘?ﬂ“t% loop 14 an in-
trorPsitiohpd, or g) a human TNFa nononer or an anal ogue
defined in a or b, wherein at | east one foreign
g) a human TNFa monomer or an analogue defined in a or b, wherein at least one foreign
MHC Class II binding amino acid sequence is introduced as part of an artificial stalk region in
the N-terminus of human TNFq, or

h) a human TNFa monomer or an analogue defined in a or b, wherein at least one foreign
MHC Class II binding amino acid sequence is introduced so as to stabilize the monomer struc-
ture by increasing the hydrophobicity of the trimeric interaction interface, or

i) @ human TNFa monomer or an analogue defined in a or b, wherein at least one foreign
MHC Class II binding amino acid sequence flanked by glycine residues is inserted or in-substi-
tuted in the TNFa amino acid sequence, or
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20 VHC C ass Il binding am no acid sequence is
i ntroduced as part of an artificial stalk region in

w0 b@4Moes m nus of human TNFa, or h) a human TINFEDK2004/000329
nonomer or an anal ogue defined in a or b, wherein at
| east one foreign MHC O ass |k3binding am no acid
sequence is introduced so as to stabilize the nononer
struc- ture by increasing the hydrophobicity of the

i) a humae MNEa mMohemarcodr anarialtgee idaftresd ina a2h, whe@irhatrieast dhE-Eoreign

I .

MHQRBR R bRing 0 BB SRS et oRiPhu Rl IERThS 3 toop, or

sequence flanked by glycine residues is inserted or

k) aIH’lun%lhbﬁ\I/th'rréézrii)g%g érT /BBBKZH%% }t&gdgggééagmca &, dvrﬁe%w 8fREst dPle foreign
BRGNS 2801 RIRERR, of BRI o enio

subgegaencep pehdroareTe, ovHC C ass || binding anmino acid

sequence is inserted or in-substituted in the DE

k) a human TNFa nononer or an anal o

ha Ellé'inP?u EHF(? MOROPET ¢, andfogdH s dgfinqdda ator Bné’hFréF‘e?tg‘?PSt RRgsalt bridge
in h@nas SNFd hi nginsgreagthaedastisdbstatied MOtk d disulpies bedhe) br

i n-substituted between two identical 5 subsequences

of human TNFa, or 1) a human TNFO nononer or an
m) & RwheglNFgePneraer ¢rrpnangloghe defineddn A oab, Waersn sorwbilisypr stability
towdHdb Gefeolydls B EAREhcENBR idtRSIuORE MusdtioRd R @RNAEL Mlrine TNFa crystalline
tru substituted with a disul phide bridge, or n) a human
SUUTHFY mononer or an anal ogue defined in a or b, wherein

solubility or stability towards proteolysis is

whe?é?hﬁ@t%ﬁgalkWXIi: it i5 %Hﬂﬁécpgr am& Q‘Ie'd%slntli'&ﬁktlm BA & 1894 bﬁ]@pomt muta-

, Fa crystalline tructure, 'wherein potentia
tionSglgFiefl (P g"*r‘-’éﬂ‘ﬂﬂ:‘é’&s'é‘?'"gaﬁo\f817§h@él4%‘£/°"l AieBliecarii arid gumbering
settingasit fromethp Ol-teimimal aaling inotursal Btdeed from t he group

consi sting of Y87S, D143N or Al145R, the am no acid

nunbering setting out fromthe N-termnal valine in
2. TheramurregRaic analogueateardintogeini £ wasrsinoge &ttcelessil gnding amino acid
seqédndt Binds ‘éﬂﬁéj@r‘lt‘? df hﬁ—ld\d}@sscﬂ Avfecliks BoRtthB GnAddl Bﬁec@é:‘r,'fﬂam where the

ty of MHC O Il ol
g B P AT SBALTES T r o wher e the. mul Limoric

protei n has been derived. 3. The i mmunogenic analogue

3. T%‘ﬁﬂ%%?b% E lo@hgb&ora‘{%e{oed mtf%vl"@'enln %Sétl C Class II

am no aci d sequence |I's se ecte
bindinghgpige @pld-pegléqqce éque{e@%eg ﬁé)‘ﬁ\aaé\ﬁt%@lﬁ-fqll(ﬁpgppw an artlﬂcnal MHC-II
bindndskplige peqiieheke sequence. 20 4. The i nmunogeni c
anal ogue according to claim3, wherein the natura
T-cell epitope is se- lected froma Tetanus toxoid
4. TepimopecgsnistAnalogmacserdiBDio i Jplhwhieeain thetrgarialiT-cell epitope is se-
lect&PfrB@Fh‘ﬁet&(hs‘ tBkdidlepi %uéﬂ 452 &em%léﬁﬁmﬁﬁrﬁ t814i&l @Rkpe, an influ-

enz RSy Shtrie %@b%@fﬁ%ﬁ%anﬁﬁ s G e e o1 ai s,

wherein the

5. An immunogenic analogue according to any one of the preceding claims, wherein the

amino acid sequence of the aﬁalogue is selected from the group consisting of SEQ ID NO: 12,
13, 14, 16, 17, and 18, and any amino acid sequence that only include conservative amino
acid changes thereof.

6. An immunogenic analogue according to any one of the preceding claims, which can be
expressed as a soluble protein from bacterial cells.
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am no acid sequence of the analogue is selected from
the group consisting of SEQID NO 12, 25 13, 14, 16,
waZqo4am448, and any ami no aci d sequence that P@IT/PK2004/000329
i ncl ude conservative amno acid changes thereof. 6.
An i mmunogeni ¢ anal ogue accor@sng to any one of the
precedi ng clainms, which can be expressed as a sol uble
protein frombacterial cells. W 2004/099244
7. A RETOKA0 044DON3DBt erdddes, animmugiogeric ardlenuerasgerding te gAY one of
the p?{l%gﬁiﬁstlaﬂﬂs,' JIUNRRR Y R USmprefRhtinNtheldoany one
0 the preceding clains, or a nucleic acid fragnent
conpl ementary thereto. 8. The nucleic acid fragnent
8. TRGRRIM 4t frayntdrdiaBlordibdad clhigr AtHaNA § DRgfROen®. The
nucl eic acid fragnment according to claim7 or 8 which
conprises a nucleic acid se 5 quence selected fromthe
9. Thgr ugjeicanitsiradreny aofording tetleimaé Po8 sdifiarBwssesmPudaic Brid se-
querB¥el8Rted fbm REGdUR MRBistinh%f nkideic bid stuentds thanencbe ady one of

a nucl el ¢c acid sequen conpl epent a thereto. 1 A
 SEQ RRANRSY ol d0uir B ANt P TR RS PPl Ty thereto.

animal, the nethod conprising effecting presentation

10. /Iéﬁ}eéhhot%. BPLSTRH-r uiagﬁb’ggto’%é%semﬁfin AMos BB &R matHod comprising

Ctive anount of at |éast one |nnuno%en|c anﬁéqﬂge
effeciipg Gresenigtion taily apifeal’simeuge systam @f an gnmynogeRicaly¢irgHVe
amo@MCatiatlidast 6 ifInindydific avidi®yueiadacdriiag acitioy ogoefldims ti-6.S

a mamal, such as a hunman being. 12. The net hod

according to claim10 or 11, wherein presentation is
11. Bid methed abyoreingrtandlaitel0, whetein e Juiplogrsigdapics a1BarBRjak such as a
hum@G baihgi Ng to any one of claims 1-6 to the autol ogous

host, ™ optionally in adm xture with an adjuvant. 15

13. The method according to claim 12, wherein the
12. Y Memol acSrdied ectiaich 10 o1, ndhegrio presemiatiorsis Sffectgd by administe-

ing LA LA | to 3Ry | §aifRRAUL 85 {HaG%utol host,
ring S Sl e e ao B4 oAl o 3Ry LT e 8 ibdhutologous
optienpdy nedraixiusg Wb e AUV an oi |l fornul ation; a

polynmer; a mcelle formng adjuvant; a saponin; an

i_nmunqst.i nmul ati ng co ex matrix_(.an terd Xy .
13. B8 POR8 oCCosaad SRR R chEVhrt R 3ot dne dhoup con
ssﬂygbﬁmianumﬂuﬂnﬂneadmpgutanmn@uaﬂﬁmvahﬁngQ@UWﬂWSqﬁkﬁsatomnra
cytoPRENRH A65QbEEB5k! eriditye CaR oiPformlLiRLISH, alfbiyder; WhficeligForming

~an imunogenically effective qnnunb;o{ gggéﬁqujkﬁa article:
adjuyaRs: iSSP R BPHPSHURIREDY §3MPEX PR 20 o TR Partees
DDA; hurpiaiuenadinadnts; IDNA &djsvwenbs; asndling anchen adepawating dejuvant.
subdermal , and the intranuscul ar routes; the

peritoneal route; the oral route; the buccal route; o
14. The metisd aseurding te apeong efeclaimp dQridy wheipinean inaunggepigylly effective
am(ﬁu%@hﬁ%na‘i&b@e ﬁeﬂﬁimih@t&? toaRd ahifveal biatd @Qtecdrilcatedrfoarh ehe @henteral

: e nethod accarding to.cl ai ' e ;
rougER BT Y ERBEST & R G jie Hipgts50g i me pertonen
route; the oral route; the buccal route; the sublinqual route; the epidural route; the spinal

route; the anal route; and the intracranial route.

15. The method according to claim 14, wherein the effective amount is between 0.5 pg and
2,000 pg.

16. The method according to claim 14 or 15, which includes at least one administration per
year, such as at least 2, at least 3, at least 4, at least 6, and at least 12 administrations per
year.



10

15

20

25

16. The nmethod according to claim14 or 15, which
i ncludes at | east one admi nistration per year, such
w@gooand2east 2, at |east 3, at |east 4, at | eaBCT/OK2@A000329

at least 12 admi nistrations per year. W 2004/099244

PCT/ DK2004/ 000329 65 17. Thegsethod according to

claim 10, wherein presentation of the anal ogue to the

i mune systemis effected by introducing nucleic
17. Taeimetisyd axnodiigrig claime 1anahegneresentativhef tei amalogge tethesmmune
systeﬁ?ig HBGES BY rﬂu@d@bﬁ‘é H@cléIE‘ aé’h(‘é?eﬁ&&@fn@stﬁé Qﬁ‘alpé’ue lht% tﬁ@lahlﬁwal s cells

he nuclelc acid i nt roduced
and thgreBy BPtﬁ‘@“ftgd” d’YVQﬂ’fPT?S'OR}vH‘é £hs eells H%thﬁWF'@!C@CQQ)d'Qté‘)duced
introduced is/are selected 5 from naked DNA, DNA

18. T%glgngg d{ caorWﬁ]gFo 6%% quwﬁ)e[re Q nugelg 8 8@3:) gn%rodE\)cl:\e% |F/are selected

from palsadoPNA, [DNR ifoo'r\nlategtvgtjw mafggdapr uncharged lipids, DNA formulated in lipo-
somésr BRA frRflde@fr & apdi vtk IDNA RFALIBEEA wiH a ﬁahéf@@iahlfslamamfprotem

myJ etin rotein or
or poSRAPISy RAIRAPIEIH S Hh Spisedng BIRLSR o SOl PoRBRVh B migied with
Calcigro ppéditatiog agents) @NA capleddéo amilegCadrer rbNécuds difsericapsidbted in
chitirl & chftBdah! anPENR Rt RSRE WA n DRVER S 88 8 é’&]ﬁﬂn@heﬁned in
) uvant such as the adjuvants defined in 10 claim1l
C‘a‘m1’94. The met hod according to claim17 or 18, wherein
the nucleic acids are adm nistered in- traarterially,

19. Tbg%eﬁ{ ednaecgéﬂ%gré’to %{aint??ﬁ op ??r\ﬁHerg% tﬂgt\b‘ggglabgs glle %létered in-

accor
traarighiathh intrRvepeaslyaer wxeﬁetromédafmdnn claigh £4¢ i on of the
nucl ei c aci ds per year, such as at |east 2, at |east

, to| t 4, t | t . 15 A t 1 L.
20. g graine S2oreiina pay SGRkr et Mrics Wrhind ks ebfegst g agmin-
stratioh &f thelflicleittreidsiper pragsaueh @b iabfeasto?, tah deashdnatdessy 41 riedss 6, and
at leftt 12 a@ﬁﬁr@ﬂra@ﬁnsaﬁgpyféb?t ering a non-pathogenic

m croorgani smor virus which is carrying a nucleic
acid fragnment which encodes and expresses the
21. TR &héﬁ_@dtﬁacrclarain_g'lib elalfR Lbpeth&emairedangation t6 kiad iMndne system is ef-
erein.t Vi [US non- vi r Vj.US. such. .
rectol 85 Gihtedng's b pt BBl Mkl it oP AR S oS nuctec
acid {ragihentaghichinepddsangd lespiessasdbe gealvd®r i s a bacteri um
24. The method according to any one of claims 21-23,

22. Tg/n r‘}‘i‘er‘ié‘%cl %CESQS'F‘{%RS %@'ﬂ%l ehbé grein f?"ra(\)/{or{g%l%polﬁz\mu ng%hg‘dﬁus' Such as a

vaccio@mraisi tion for inducing production of antibodies
against a nultimeric protein, the 25 conposition

conprising - an inmunogenic analogue according to any
23. THRaNBROLIEPIMNITO Glaim g, WheresHAR MErepioRRiaM) is 2 Aagrerium.
i mmunol ogi cal |y acceptable carrier and/or vehi cl e

24 R endo T ShoE Smerk onr AT ettt peliatE R fegentc icroor

ganignmer virus is administered one single time to the animal

25. A composition for inducing production of antibodies against a multimeric protein, the
composition comprising
- an immunogenic analogue according to any one of claims 1-6, and

- a pharmaceutically and immunologically acceptable carrier and/or vehicle and/or adjuvant.

26. A composition for inducing production of antibodies against a multimeric protein, the
composition comprising
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conposition conprising WO 2004/ 099244
PCT/ DK2004/ 000329 66 - a nucleic acid fragnment

wa@aecwangizmg to any one of clains 7-9, and - a PCT/DK2004/000329
pharmaceutically and i nmunol ogi cally acceptabl e
carrier and/or vehicle and/or ggljuvant. 27. The
conposition according to claim25 or 26, wherein the
anal ogue is forrmul ated as de- fined in any one of

- a MicRicrid¥Bagbwen8 hccobdi2Bto #ynetehnbdlafray 719hengr epar at i on of

- a p}hgfrﬂé%%&gn_ggn@ﬁﬁrﬂ[l%l 9 a@f@btﬁr@cﬁileﬁnﬂydﬁeﬂulc% aﬁdytﬁ' adjuvant.
net hod conprising culturing a host cell transforned
with the nucleic acid fragnment according to any one

27. Bfe &J'n'?dogﬁloﬁa&:obmﬁ’@fo AQRRE 610765 wWheadin frﬁcarialoigaé & formulated as de-

Si 0 nd subsequently recovering the
fme%ﬁﬁvgdﬁg gga51 ?o?é?h expressi on product fromthe

cul ture. 29. The nmet hod according to claim 28, wherein

28. Hﬁ‘?ehg%s r 9%'5 ebasra@orp&cihgﬁhﬁbgdéoaﬂ:or‘a%b'te aﬁ@oﬁ@of d&ims 1-7, the

e s s B B SSer Sk e e Pl v

to afyf 664 6k diegmt g - sanwde@ n&ncm‘orsltaatrfacnﬁSEeZékprenhlen ¢hdrbef amdstibsequently
recoagrmgnth% a%gloglfr'{ ? ?Fﬁt@n e&&%? @ct ?JOHL@I%%URDI%U _32C

|ch e expression
product is produced by the host cell. 32. The nethod

29. FRE MetHoRGctRdifh 8 Blidd 28 WaRr6ih Bhd Rést canBer ictirial héest cell.
about 25C. 15 33. The nethod according to claim 31 or

32 wherein the tenperature is kept substantially
30. Thasietid adcmd.ng t¢ bieint 2yphiedrein e predogyfe ic alselubleggprgssion product.
t he host cel
31. The method according to any one of claims 28-29, where the host cell is cultured at a
temperature of less than 32°C during a substantial period at which the expression product is

produced by the host cell.
32. The method according to claim 31, wherein the temperature is about 25°C.

33. The method according to claim 31 or 32 wherein the temperature is kept substantially
constant during the complete period of culturing of the host cell.



