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Vaccine for the treatnment of osteoarthritis The
current invention pertains to a vaccine for the

wo e@anasnt of osteoarthritis in a vertebrate, PCEEPRRES/062722

of IL-1 b and optionally TNF-a cytokines to produce
such a vaccine and the treatnment of osteoarthritis in
ﬂ/é’c%'iu%ee#brri‘ﬁ&rgé{t d?'o%’ie%’armgm%he vacci ne.
OCsteoarthritis non-inflammat ory degenerative
joint disease occurrlng chlefly in ol der humans and
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i'ncl udi ng I nduci ng stomach cers, sensitivity to sun
edanidssiar 09k aamegrsw andrassnel s, a prrioys isshe dshuman as well as animal
depigssi on. Some patients are treated with
corticosteroids injected directly into the joints to
sl ow the devel opnent of OA. This however is not
mﬁfeﬁfsr\)%iw QY OR né?fb@ﬁé?t@& lofly WRNRET %‘Héve?f dcredd &%&aﬁmaophen.
corticosteroi Iter ture I't Is al so suggeste
tMaw Ratientohaweven ass given nenstereidal arti- I@ﬂamrnallonedr@gs (NSAID’s).
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degradation that characterlzes the OA cartilage lesion. This is for example known from

Pelletier (Arthritis & Rheumatism, Vol. 40, No. 6, June 1997, pp 1012-1019) and
Fernandes (Biorheology 39, 2002, 237-246) which describe a gene therapy treatment
which is based on intra-articular injections of the interleukine receptor antagonist (IL-Ra)
gene, which can reduce the progression of experimentally induced lesions. However,
the positive effect is very short lived, and applicability as a treatment has yet to be
proven. Also, the in situ administration of monoclonal antibodies directed against a
cytokine itself, in particular interleukine 6, is known from European patent application EP
1715 891 (Warner-Lambert Company, published in 2006). Disadvantages of this
treatment are the high doses required which makes the treatment inherently expensive,

the local (invasive) administration and the short-lived effect.



the positive effect is very short lived, and
applicability as a treatnent has yet to be proven.
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anti bodi es directed agai nst azcytoklne itself, in

particular interleukine 6, is known from European

patent application EP 1 715 891 (Wrner-Lanbert

Conpany, published in 2006). D sadvantages of this

tt sanrabyrct af tbeoresent igherd'@gé@ proyigiei a eeptmirnichr esikeasthritie which

LS RRIERY: of BOSERUL%PURERS biffers W thOGRLANANRIRS oY b known
oft-11ved ct.It 1I's an

m ni stration an
osjadmentsfort G yeatsant inithisgsanseomay incudeviiegiment e pevari?A,
f [ h
| 288 IR e b o R B B a2 S progrossion
mfdmtef deveionsmant hﬁ@ﬁtam(.i Treatnent in this sense may
include treatnment to prevent OA, provide relief for
the clinical signs, mtigate or cure the di sease or

sUpihisesrsl, prvegeies a¢arding ta the afeasiblelbaebesindaveldpad, comprising IL-10
Sérf'ﬂrérg%alwoﬁ\tl#‘b%%ﬁgﬂes Br H@@%h\% tH&eSf, gh@% éééoggﬁon with said IL-1R
bee evel ope

prea , conprising
oqcndu oWaloy denatides hersof aeertdhatdepon-aelf w@"s reshestdothe varigbrate

| 0 AISAGHATAR e"éﬂh&fé Sihndde r%s;por%@% R/ eﬂe?rrate a%alnst IL-18 and

erivatives t ereo a part that I's non-sel
r ¥pecelitmoleduesy Optietalidile wirchetdeawriserea mediinmier carrying the IL-10
eéridCTNirS ol %?dér‘ﬁ%ﬂ@ékstﬁelle'af L8 \éﬁidt\ﬁhf Hﬂ%%oﬁ%@f Bk,

IL-1 b and TNF-a se nol ecul es. t|o na
vacci ne conprises a nediumfor carrying t he IL-1 b and
TNEa&anéﬁh%? e@trls g%hé’tﬁ‘ﬁt|o¥@s?ut£l§]ﬁ‘f&%{ppﬁ’§a§leﬁ kpk 9Qrté1lﬁr£tg i.e. any
the non-self part. A vaccine in espect 1s
dtymtanuru@hf@wngu@mtabwhfa@rﬂsa%Iantrﬁublam f&pt@s\/fércta‘_eemdan@mmals
m&Hd@Q}ﬁan'aHé Q Pb\ﬁ%h tilﬂéa Irrﬂga 'aptlssu?e%uts f 'nzk}@ﬁebrate). In

ans pti bitds and inc I ng
m,&mfaé a(VBEGne AOMPIIAESIONE OF 81afie aakidergisuch gs a%@watad or killed
dGRAIFgHSMY S8 d SRk Ierd R, FERG bitler Bub erk%cﬁ 9&%”1&560“’[6 of
one or o for e antigens such as attenuate
rancerganigan U eem admitisiiabemot the vaegingoto ancﬂﬂiraﬁlyarmtnhmune response
t
SHRRSEERrRIENS PP R, Aneh rasholte AR 8 kol amelorating
refdisatinga diggpses or disrrdemil yrjedllydhe patigen(s |af6te@pmbm$ctwﬂh a medium
r [
tf?igﬁ?ﬁ/ﬁg ﬁggﬁs%égeg%%ﬂgﬁ%}ﬁgmab régphﬂﬁ%llcfug’trc%w 8&ePBlable carrier.
avMdhgeefEgr candecaisiotvedt, \msvﬁrswnrremlwmh ¢Qﬂtm@,aar\tlya¢tgrlal lgad
aéHtl'fL%%@E?ge‘M i&ohi€hed 5[%1’)r;5t9>n%%l in Qoéb%'h S%é Al that are
r can e any

acceptable carrier carri

s@yﬁ'@lﬂglcaﬂw g@“émtibtmwwwlewrtelér@m oege exaprscfl éwcfacaramrw media
aég}g L\{\{a%gﬁélln@g&{qsf)r&égéggggegrsg%, BhsefidhicarurdfLRY i&8rose, glycerol,
ethanol and the like, as well as combinations thereof. They may provide for a liquid,
semi-solid and solid dosage form, depending on the intended mode of administration.
As is commonly known, the presence of a carrying medium is not essential to the
efficacy of a vaccine, but it may significantly simplify dosage and administration of the
antigen.

A vaccine may additionally comprise non-specific immunostimulating agents, often
referred to as adjuvants. In principal, each substance that is able to favor or amplify a
particular process in the cascade of immunological events, ultimately leading to a better

immunological response (i.e. the integrated bodily response to an antigen, in particular



10

15

20

25

30

35

physi ol ogically conpatible with the vertebrate. Sone
exanpl es of such carrying nedia are water, saline,

w@bmsphste buffered saline, bacterium culture PCTIEP2008/062722

dextrose, glycerol, ethanol d the like, as well as
conbi nations thereof. They may provide for a |liquid,

S&f@mé@%ﬂeg bg @RJ g s%ﬂé% I?T%Ivﬁt%Q@&Bﬂnﬂ%n%aﬁ (r)ta/rt])y specific

i nt ende mni s i's comonly
erétbgdless@mr@v'@ﬂslmsermttrzedﬂrgnrrr@@vteﬁt ican hedefinpgeast amadjgvant. Note

LRt t Lot th I| ¥ t

S PUEGEL 6 ntRL T Eaure) be B U RS opooun

Viaewrb geamelfiesdog saidveddegs.conpri se non-specific

i mrunostinul ating agents, often referred to as

adjuvants. In principal, each substance that is able
t hef vageine of thermpsesemy marerptmntls oasesk omihgeiss of ILn1f firterleukin 163) and

CAWEALPuRbr N&‘EFH%]Q'FQ&bré MHSSC tékhbgﬁﬁgérﬁérél%?éjhérgaﬁt%ody

a better 1 munol ogi ca sponse e I ntegrat
budleing relegsrshiaea t:etl RAPUEANON @éreontaﬁt \gidhy enttgenarvrm@t act as intercellular

REdi 8RN e %%(H'&)&%yéf%ﬁ ||ﬂﬂtqrn53f@§p‘6ﬁjsé Mntbp%&é eﬁ@ is a sub-group of

recognition anti gens speC| I ¢ ant

pth@(iia@%rgf ipteslenignes;, @é@$wﬁpm@w e} aresgarefird meettyrtyoma@mphages
aJhdaIdl Eyteé\ﬁﬁ(ﬁnﬁﬁﬁi %a% % Y¥&BhtidtRn IR yERIASERES Qﬁ’a

rGQUI rticul ar process to occur,
teewoet@p%etleaﬁtem icelisedt is AdOteat trnrpwert@@éulatphwhwadeedt@te@e Wtde range

tBemR ﬁé%ﬂ& |rtflﬁrh‘?r%tt6rg'?eép%ng’@sslﬁgluelﬂgttm,ﬁadtﬁﬁtr&tfoflé- atltdg' —cells. TNF-a

(I nt erI euki n Tunmor “Necr osi s Fact or
dettwmﬂ@sNe"ctgmpwmmberref Hendpeaor Neeropisragier’i faady: a famlly

?Ee%éﬁtﬁt o't t%ﬁn%‘?)ﬁjod%éeél 580y mQ&BPt‘tfg‘e’s rbr&éé%é%? aNVbFréibtoxm
ant | ar

ens act as I ntercel |ators In
o110 @prpemmematlmtethee ar eanirsel attﬁﬁléttg augk fesdroying qagcerous
SHROEY. Wﬂ’te‘f)frestelﬂﬁcé%le%é vLci Jt p}r%H%hnﬁ? ané‘TﬁI'Fac?&' d?afrrvatrves

protelns that are secrete macr opnages and
| heishbend iessaemationdorrewdi e\maht tlaatds etett self with fegpeerio e vertebrate

| NoREQENtGS sang rh@ tﬂQﬂt |§t|r‘nﬁtuﬁ |(9ﬁ|th§treéﬂad bRinfal i.e. it is

pot ent | nmuno- nodul at or nedi ates a w de range of
i Gapable Cﬁﬁbpltngfarammr@rres@%poh%@s:omrmrtwkm?gvrt Rig using a non-self

a&ttrt M%ts’s&"atf%ft V\ﬁ’fh ét‘t'&%e?ntb?éclu% an Whmdnd ?esbgﬁséwntl)ﬁ/‘ﬁ]olnded against

Known Tunmor Necrosi s Factor'
ftamqttgerm@tte@%earet/em@ this ether melagsuleds seltivith eespest to the animal. A non

rE%‘FfrﬁéPtrtér%ﬁltrlolﬁ p{a?@%t@rai%§§cn§tﬁ)n%lthatﬂe %?t‘é%@%b@l&‘@r%%@é"ﬁrovrded for

exper i nent a attac

dyseméetnagnélaﬁ@@né%\t&@tr@t s hperterotoa@uqotoébeﬁt" hdistemlpgous in this
Vrégt‘}éc@ ﬁte‘éﬁgfﬂbt' &fved brorh the 88¢e -Eblgc@s %‘é o%BBéébatB'h\é%logous) In this

her eof I'n assocl ation therewt
@sestéppyw(mﬁs nbgrrady cemprigean et r@gl.egt@lgr structure parts that are non-

self with respect to the treated animal. Another possibility would for example be to
choose a cytokine that is homologous to the treated animal, but is a mutant, or is
provided with a foreign protein-part by recombinant techniques. Other ways of providing
a non-self part in association with the cytokines or derivatives thereof are for example to
physically or chemically couple one or more non-self molecules, a non-self structure,
compound or just any non-self constitution to the cytokines. In any event, an
immunogenic construct is provided wherein an operative connection exists between the
cytokine or derivatives thereof and the non-self part, such that the construct is capable
of eliciting an immune response against the self cytokines (i.c. IL-13 and TNF-a).

As indicated here-above, the techniques for developing vaccines against self proteins



10

15

20

25

30

35

Non-self in this sense neans that it is inmmunogenic in
the treated animal, i.e. it is capable of eliciting an

WO pomne3sesponse. As is commonly known, by usi PQI/BP2008/062722

non-self part in association ywth another nol ecule, an
i mmune response can be provided against this other
f
:Yglssggg%)\ﬁ? g@‘éﬁfbldgfou%rg cﬁelﬂé)ﬁé cgﬁéhﬁﬁg k%o{/vﬁ sﬁﬁle thé/"inﬁ(?elghtles of the
p’é}thsaentww &% dyicheminal eguprting nfeth@ytskf)mqt@@ tcz:@lﬂr@le @lrfn@m gnd
nﬂf %éérqﬁgarfrlgF pr%Yelr? ﬂ%’ﬁ'%g 548), 'ol—b}P%p@%oﬂ“ﬁu@mh%hstructs
et ous ani nal ous 1 n
r@i\fﬁ%@’t thesa @rqi@ﬂ adértha/f@celgrr eafTiemrote] Q3eH17883), aseven by
gﬁtgﬁﬁ & |'i}fPéTQér IB:gé;ehlﬁ%le fﬁr‘élg‘nhﬂ ﬁelﬁ@rse%utebgﬁtﬁ% Isgllrf gr‘?)géan (WO
95&@58&% Imm%emsem the npesplé part pbthe remupegaicicensiraet| is responSIble
I
PR SHRISE s M Pl SRR Rt eOp g o
|@Jt<§olﬁmr§gpos$jble| Ig’gls heta detivative pbl.Le1|f39arnd/or TNF-a in respect of

RhOLR @nﬂﬁ\'}éntlex nﬁe%ﬁ?%hh&@&}le WRRATY SHSfer o%ﬁq tN‘%Vtﬁe%farting
provi |ng non-se par I N assocl ati on

cqytqﬂmm byt sélil ca@plisest neey noremass that are ymelgaaysite thigstarting
m;/Y rf‘eal/\)h)éh?iart‘?ﬂ %@Hf?!)r#éﬁtlﬁé’ URLRtN &Hterﬁﬁﬁe?nt %PfP\e§@ l:,ytoklnes

| ecul es, non-se structure, conpoun or just any
rfwhst@rﬁ‘m@bh%% smell as one single epjiorskiUsing as Iitlea@sy O/ eingle epitope
alhs! HEHRCHEIYCth SRS Epiliicl @ fﬁét‘?ﬂdr%%%n tlﬁbcﬁl @Q:an be elicited

operatlve connectlon exi sts between t Y |ne or
craeinshtheeel |t-ABeedfTNIme thirereduersse] ervepéntal RIBYants thgtrisk of cross

LSRRG dthdr dy%kﬁ\%@ e? Pﬁ@cu&e L§ ISEM]E c%ﬂm‘udﬁ”&“ﬂ%wn  and for

response agalnst kines (i.e

TaRMpje deS&ﬁb$d1|ﬁ|W@t?é)@5@§ﬁé9 YO &3/084879 é@%ﬁPc}’d§§3T ahich
ASKRLiRPHIBH oA R eﬁ‘ig?bﬁﬁ(}ess(leé fpeBF @éseda%%ﬁ@lo?ﬁldlﬁaﬂﬁ@n immune

as auto ogous prot I NS are conmnon known si nce
nespasisg hefi aréokisfest Ihis rmbed thatia ﬁlﬁ@vqﬁcw@ derivaiives Isappe ised for both

IC%IIHG@%’[ He Lt fiRb TouPLRbShA: &% é? tl'mé‘&ﬁ@kl 1@;; |§'ugé‘d ﬁ‘ﬂ{% natural form,

nogeni ¢ carrier protein (U
Ansighe athebis oderivatyeoef I@d@ﬁtrahf@m bet ween t he seI f
protein and the foreign carrier protein (WO 86/07383),
or even by substituting as little as one single
fARRICH sTrhisinglyfonst thably adinipisterise lafvageine apgprdipgto the present

IR ARBA DstedarthlifeSH %ﬁ%eééﬁﬂl&/rﬁ%ﬁfeﬂe \i pdr8Ediar® hdsHeen found that

i mmunogeni ¢ construct 1S responsible for the provision
ofhesAtmpleare waccnated brferel t?m@w&iﬁm&Axlﬁe& clinigabieigns arpear when
bh&akiniy a@tba%é%@p@ I ?mf&@ﬁs‘? f & thd Hlséa%ene% %Qpﬁr@?ged%lthout

derivative o -ain resP
RTYSENere] qhwvﬁ $'@¢reﬁ@%{ﬁ§'éeﬁrﬁleé@ ppsitiverieswts; § leayas nedoght that

| &hasky tb haat Br#la'ew%lare&%)&g é‘déﬁggt'erb‘?nodﬁ%g ofihéd Licitt@ MR\ 8RS where
one or nore parts that are honologous to this starting
applicable TNF-a antlbodles reach the OA joint. Knowing that cytokine antagonists

when present in an OA joint suppress OA progression (see Pelletier, Fernandes and
Warner-Lambert Company as mentioned here-above), the animals treated with a
vaccine according to the invention are less susceptible for progression of OA. Since OA
is a progressive degenerative disease, it is understood that corresponding results are
obtained when treating animals with the vaccine according to the invention after they
have started developing OA. Without being bound to theory, the unexpected absence of
severe chronic side-effects could be explained by assuming that vaccination with the

vaccine according to the invention does not lead to a complete functional blockade of
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cyt oki ne, which part or parts constitute an antigenic
determ nant of these cytokines. Such part nmay be as

w@emblo461 one single epitope. Using as littl e BST/BP®08/062722

singl e epitope has the advantage that very specific,

in fact nonocl onal antibodies, can be elicited agai nst

tH@ s?FWtollnhesllLbl @é}ﬁj TWF oﬁn t g‘érﬁmélegbltotg% rgauéﬁ%ﬁ%ﬁthe (igncentratlon

prevents e risk Cross reaction

d;fttfoﬂaerca@kmvm ig. By thadoipt @%\QOFQI%P@VBIS commonl y known

and for exanple described in WO 2005/ 084198, WO

03/ 084979 and EP 218531 , which explicitly disclose

i ImmnetrgethpicGoléing ddisicgl O@hOQ@eglcs aed RelgtedResesrch, No 4278, pp
Inélioh AL & Xh M kir h &€ IL-1

tsﬂ%?é?@ tﬁglo SR id %ﬁg@%é‘t@@ aﬁ i a‘?#ﬁhé‘t%@re gkc% i re%bs'gtehsg and

| vaccCl ne 1 vat | ve can _
cw foricaakibgie te the dysrrouiatien of phandaite finctierathableadefo thegrogressive

%ﬁ@ﬁ of t%elé%ﬁﬂja}der}néﬂ& aﬂdﬂo‘é? %# jolrf? l'flmctléw %&J&epm%fso states

rivative Its natura orm plcan

sth@tp% iespigitydyr v (plementst (AghritedkRheematisnmg/ch 4fadlel e pp 3452-
r Ve nt 0 [

e o bl 1 PP R o| R RIS BRI fm€ 80er
fangal@ratemtheieselopmentdf nee @stee@fmrwa'twswﬁcw@r L Lsyamblguous
A6t B8 r-or 38 ofolbe H OR! IRARBRGAkNAIRAIM G ) M
actually devel o . Cinical signs of the disease
w@mwely§émU%tq PIRWPPERSS %J@rses @hlfrmwlezdged for example by a
ﬁﬂgg&t faE)@rC(L critithy §'?e§é%\?(§1epr\?\gr%h1t t'o‘%%sé@sstHetr&e of &ytbr@@é@ﬁ the

at contrar t one woul expect
arrgloamenbefddM(Bagsio. Meteriaprydmneunojqgy png I@ﬁwnmh@logy 107 (2005)

apRbd\cank %age\": e ﬁﬂ{q tnBRHNE ShAt SREHILLNE NI VePd reported to promote

Knomnn% e antagoni sts when present in
@A byt thet i§igEsH @ggn metpeb@e@@g}ggﬁor( gidbesmyteingsyis swtable to treat

F@A r\ﬁ/ﬂﬁ%\ﬁf n@(iﬂ \%ft\? &fol. '—1@”’8% %8%/%%&3206@%%%@90@ that

her e- %‘ e animal s treated w a vaccin
aresiypliging TND- Otsﬁ@prqsﬁeswmeomflamr@atpes@seﬁﬁg¢fe¢5tmajplé artpritis but not

%s@&fa@tﬁﬁflé)ﬁ'hgé t@skll%orﬁ%ct%nem&l@ﬁeﬂfr%ﬁ% usly arrive at a IL-1R

degener ative di sease I's understood th
candrapdigarl diNtgo rs@mm%%oraweeroﬁﬁmmwfqméwatmeﬁﬁ@r@ Moreover, it is

%%pﬁ@ilﬁkﬁ’&v&n‘"‘frérﬁ%evﬁrﬁﬁ'aﬁffha"}%%‘}@fnr&uttt%a%%t'vﬂﬁ% Khe

fter th ey have started devel opI ng OA hout el ng
banmpnt$ MR h§lip atgﬁ@stméx@éﬁt@nlcm@@%e Iwnsg@wrswl (see EP 1715

Cﬁ{?@@k&nﬁe de-8fid i€ Gt Ff’neC\Q&H ﬂe%né?éphﬁdéﬂﬁgnaﬂg ﬁr%g%{@ﬁglgts are fairly

at vaccination wt he vacci ne accord

i diffiewt fogmaeholeasages of tée@'md -JeinicesierdBas fv‘tﬁﬂe riggtagournal of
h#r?&}fﬁéi&oggf t1|996 Sﬁi(é) 5¥4.850 ORS Khﬁhn’er@t ANArthNs Rﬁeurﬂ 1d18: 14(5):

ani nal reduction of concentration of
tﬁﬂ%ﬁﬂ%ytoklnes, i.a. inthe joint, to a normal |evel
It is noted that Goldring (Cinical Othopaedics and

Rel at ed Research, No 427S, pp
It is also noted that many references are known that pertain to the treatment of acute

inflammatory diseases, wherein it has been shown that the diseases can be treated by
using a vaccine that comprises IL-1 and/or TNF-a to elicit an immune response against
self IL-1 and/or TNF-a. Typical example of such a reference is WO 2007/039552,
assigned to Cytos Biotechnology AG, Switzerland. In inflammation, as opposed to a
disease such as OA, the role of cytokines is very clear: down regulation provides relief
and is thus effective for treatment. In the said references it is often suggested or even
stated, without disclosing proof in the form of examples, that the same treatment should

also be effective in osteoarthritis because it is known that IL-13 and TNF-a may play a
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S27-S36) mentions that it is suggested that
proi nfl ammat ory cyt oki nes such as IL-1 and TNF- a

wa@emwpidsat e to the dysregul ati on of chondryte PCIEP10081062722

that | eads to the progressive,degradation of the
cartilage matrix and | oss of joint function. However,

?'greq %ﬂs altséé Rﬁé}ﬁ%ng?r?géngf@é\reéhgr@ya'@v Qgﬁ F@Qhén nflammatory
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| afeqHaipdtentneyw’ 987 (2005) 27-39). This paper

explicitly nentions that both IL-1 and TNF were

reported to pronote OA but that it is still open
vhéhedrthengare byoirortent igpsensasky 09 skikeheani kasediondhe available
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practltloner MDU not unanbi guous Yy arrive at a -

PyatemiopeRrea] usmz cyioking pregsnisiiovip@iats dag oh @fgcyfthnea in the
JBlﬁtaﬁé@ﬁrHasf fvefo b%ﬁ@lﬁ:\é 8&sfull événswt?émh's% ttrleé{tn@?ﬁw?ei? on the

fromthe prior art hat ere In situ treatnment
mamégmta\@@mr@te@ terbg Isticeaskivl. dggiskided prson theyefprarpased on

ﬁ@kﬂﬁﬁl@d%}@aé‘@%@ﬁéfoﬂh (vﬁcﬁﬁd Fefraih ff&ﬁ d8%kopin é@g&llﬁe against

S in nera under st a I ng
tSedtcyidiinep di-Ab angioe TNE loytregt DA, even Mo sassiede thisdrerns that there

t
Sl SePebidiogp s, heie s S utn syl b by

idisattyaptageousl Interjgukinr ér §XFunla g knpwpito bejayobjed in the immune
E}@Qpcﬁ%g)agamgt thrdis %f@&ﬁoﬁdtot habadny npﬁfb@lr &Hore niHrfow cells, to

known ertain to treatment of acute

i may aﬁ’ffmabMB m(g@é)sywnd\mghr& o haverppdidisbelic effasigrandruen to
trh@dlﬁété%@ﬁlﬁé’ é%/%ﬁtsgﬁmhg ﬁ?é |§fi> skfé(géé%f%geg@a}ﬁé&ﬁ?x tSlsckfaBé*of this

onprises IL-1 an an | nmu

r@gﬂfm@slétfeeg%ﬂ‘preﬁongr@omly rqgaldwd@slrahl@: a. Typi cal
exanpl e of such a reference is WO 2007/039552,

assigned to Cytos Biotechnology AG Switzerland. In
i InfanamRodireent. s llop® eadd NFogx gytokines or derivatives thereof are

homologous with respect to the treated vertebrate. Homologous in this sense means
derived from the same species, as opposed to heterologous as defined here-above.
Contrary to what one would expect, it has been found that antigen cytokines derived

from the same species induce higher antibody titers in the treated vertebrate.

In another embodiment the part that is non-self with respect to the vertebrate comprises
an antigenic determinant derived from a microorganism. A micro-organism in this sense
means an organism of microscopic or submicroscopic size, in particular belonging to the
bacteria, yeasts, molds, protozoa, algae, rickettsia, microbes or viruses. It appears that

by including such an antigenic determinant, i.e. an epitope that provides an
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clear: down regul ation provides relief and is thus
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of ten suggested or even stated, wi thout disclosing
proof in the formof exanples, that the sane treatnent
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|#fczrent rominflammat ory di seases. The role of
cyt oki nes such as IL-1 b and/or TNF- a is not yet
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qnﬁﬂgﬁ’&tlﬁ{ulattm%rﬁ&HeQE?) E%nfn‘%l (Br fPActibMd erfd F@rﬁla'tl\rﬂestth reof such as

ol nt roven to be unsuccessfu even

|®Ulbﬁ\k alurmirige ﬁﬁdprlﬂas'@@S@ﬁeﬁt lveckigaies mWﬁﬁgédCOWa%Cld Tciltates
BQ‘éﬁ{betn%p%(es Hgﬁ?ﬁ)ﬁfdﬁld prdd¥ataiioh 'b}y%%df’? a%gg?/rﬁ &%‘s@rﬁt%eoells) The

based 'on the know'edge as 1s avai
reecpad plasy. GAMPEYRY bpi Meraulsians oaks. Q@anﬂrsmlcrospheres non ionic block

SﬂpBryHé?sogﬁd"ﬁ%tl drotdadly aQQé%.er}ﬁ h}/&oklefztﬂrs\%e P o%%@peﬁect The

nore so Since hi s neans sys emcC
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e I mune response agalnst mocCr
i gpnseved micrelal siickisese so lgallaguratiragenfaspesiziedrrierebial patterns

Inl t | I n
TEAEs ot SoRA TRl DRl MR srce

rAstive agents @lyrinam hydearide. Bynaxieg istbasef an stimylages therdistinguishing
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conmmonl regar ded “undesi r abl n an enbodi nent,
Ithe ﬁa@e@ﬁdie Rird QOWPlakTh%éﬁfb@a@?eﬁpmﬁt'$'0@53 tqy@fk@@ﬁ 'élbésed on

upregulation of costimulatory molecules, signal 2, on APCs. An adjuvant helps in
providing an adequate immune response. Therefore, it is less crucial that the non-self
part of the cytokines or derivaties thereof is already capable of breaking autotolerance.
An adjuvant therefore provides more freedom in the choice of antigens. In particular with
adjuvants from class 1, embodied for example with saponins, fractions thereof and oil in

water emulsions (e.g. liposomes), good results have been obtained.

In still another embodiment the IL-13 and TNF-a cytokines or derivatives thereof have a
bioactivity that is reduced when compared with the self IL-13 and TNF-a cytokines of

the vertebrate. A reduced bioactivity, i.e. a reduced effect of the agent upon the living
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honol ogous with respect to the treated vertebrate.
Honol ogous in this sense neans derived fromthe sane

wWGEp@eioassl as opposed to heterol ogous as defi NneRICT/EP2008/062722

here-above. Contrary to what gne would expect, it has

been found that antigen cytokines derived fromthe

SHRaIR oh! i Sis lﬁléjlr'é?(ﬁjcgé %eﬁsk%?tabtl?@%}’d téfFe%fsSudoﬂ atdnﬁnlstratlon of the

tTeated vertebrate. In another erbodi ment the

t\mt:me sWhermﬂseeblq)aqﬁwmofrtegpxé@lsmwsmeredém%l@petteelde effects such as
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protozoa, a ric et sl a, mcrobes or Viruses.

APpuaerdy kwn whee ﬁe|0ﬁmq¢gneéemomyalﬁtangeétﬁrr@tlve approach mutant
mmng,ﬁmta re'dfjfed 3B &Rity EREHd %Hﬁg{r@% %‘gs% commonly known in the

active region t
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cyt oki nes or erivatives hem ca
piagsine sgchpelady. i partigulanly Uaewerankulaé rqueﬁ@ea%ubrﬁéaneous intra-
a&HrM‘é%ﬁsuB%ﬁcdsél rbUtle?%E/@ﬁé ’Yuﬁa%ﬂ@%dté’%t"\é%ﬂl@ﬁ thef&m of an
ki nes Or derivatives her eof .
|I@1ﬁgta§@ auaeerﬁmmvbﬁed@m&traﬂgn an take @|3§ﬁlaﬁ1§ﬂ single aﬁse or as a dose
r@y Pyéo ?Qd bRSBPMeR: A& SRlr atd%ﬁ%ﬁl ihtervhl. h’h@%@lta—%do&z may vary inter alia

Ines or derivatives thereof, and thus al so
afad hoetianorfitees yoight efgheindivisiial teaied.er m nants of the
self IL-1 b and TNF- a of the vertebrate. Adjuvants in
gﬁ;ﬁral can be classified according to the

Reniign wdl begrinined ineyorewetrddy relgeeniceia thedbipygng examples.
conprising i.a. 1SCOM s (immunostinul ating conpl exes),
saponins (or fractions and derivatives thereof such as
Quil A, alum num hydroxide, |iposones, cochl eates,
pol ylactic/glycolic acid, facilitates the antigen
upt ake, transport and presentation by APCs (antigen
pl.e¥EATERIAERIS ANDTHE EEHOBRS cl ass, conprising i.a.
oi |l emul sions, gels, polyner mcrospheres, non-ionic
bl ock copol ynmers and nost probably al so al um num
hydr oxi de, provide for a depot effect The third

class, conprising.i.a. Gr nmotifs. mnonophosphoryl
|$F[negg{mn§j;ﬂgmgg;ﬁ_gqalr%t self IL 1B and TNF-a in do%s P y

Recombinant canine (Ca) and equine (Eq) proteins. CalL-1p, CaTNF-a, EqlL-1p and

EqTNF-a were cloned using standard Molecular Biological techniques using isolated
RNA from peripheral blood lymphocytes (PBLs) extracted from dog or horse blood,
respectively. The 3’-end of the Ca molecules were genetically fused to the minimal (17
aa) T-cell epitope from the Canine Distemper Virus fusion protein (CDV-F) (Ghosh et al.
(2001) Immunology 104 pp. 58-66). The cDNA fragments encoding IL-13 and TNF-o
were finally ligated in to a pET-vector such that the 5-end was in-frame with a His-tag

(for purification purposes). Equine IL-1p and TNF-o. were not CDV-tagged. All proteins



(rmuranyl di peptide), yeast extracts, cholera toxin, is
based on the recognition of conserved m crobi al
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patterns (PAMPs), defined as gignal 0. The fourth
class, conprising i.a. oil enulsion surface active

St mjte? re@gmﬂgn&ﬁ’y%‘% ggl’lfléayé?ﬂ)ﬁh@ckéosfop?ﬁ§goﬁ’t@nt The proteins

atlng t stlng i sh I ng capacit he 1 mmune

ipet @maptigensal hgdreperusondent et HndsSEQURI Tctgprasents g DNA for
btﬁe Wﬁﬂ@&@vﬂstaﬁgéé cangd 1@°Nuc¢1§(gtfd)es Tfserehr‘efstaﬁtt L 8fStag,
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respo ere ore, It 1s’Tess crucla

ribe D for herminisnal {4-E yiagsiedriess TFa.dudlapiisle® 468 epresgnt the His-
't%i alucRady SCMSEreBFeSQEﬁﬂg I, gl P%&J Q7 3o ﬁé\ﬂ‘s + stog codon).

uvant t erefore provi des nore freedomin t

oPEG@MHP |4g"ewgsentﬂ theamtnireal| GV - tegoeslofal Mhe pratein iself. £60 1D 5
]Tﬁg 'tr?edDNeroﬁﬁé%hﬁeMH %&&fd?§ 1- efsrrgpﬁe%é?mhe i-hs tag. SEQ
reo 1 sions €. . posones) ,

and oll in water e
gbddrepessehtsshé &yeinbdenp olxttain iteelf. SIEQ KX 7 rdpresentditbe DNA for the

odi t the IL-1 and TNF- a cyto
GERHALNEL S Hecites 1 BT BT e pRYd SRR R Breprpasns g Eauine
Viliéfo pomgraitsdl. wi th the self IL-1 b and TNF- a
cytokines of the vertebrate. A reduced bioactivity,
i.e. a reduced effect of the agent upon the
| Mesit Ittgmesem/llldtgpe mlecnmstalsssfueed t(EldUIm@pal’egmphlaSbv@fa series of bio-
acut.e Slu tg b ect s Lpon ade r\1/| st rasth et e veacclenCtlons were
WREAVE TR t’??)?? Sf° PRAMYGPHIGSRE HETYE Pt 56!
amaneeatsd d@ngaérteedutes:tesﬂmhtagenmﬁnbtmgn tmhepnéqﬂoemdm bipactive, wildtype
etc. nmght o Redyct | an bi.oacti.vity, ma
IbParesiotsy S O RYRHER e Mok B! BPa s P e mutant
suclhcdss ailraefehedite at mﬂmatnsaladéimy dehém eatafemtl osindidation tsagiven, the

cterial toxi

d f. i
DR e R el e B RS e B apRBTEsad Yl grqnagp e
vramml](m €17 ezm)mmrhaxyyal (B2 aahT-aélt eptsltwe |tfmm mmeamarerDlsneMpenthrus
in i Vi
USRS RN CROMESTERE0 PSP ToRBp 5, 1 R o -
oeytdqlaftaﬂetlae Wlid- ta:g;atorteel ueaindi(8med ) \celyepiope &bﬁr?dhe €hainedtarvo
GBS DABIGL0B AT (DI ERR IRFLE A aPEzoze) utaton

p&net &\Aef@cﬁomsblhl eam;m‘n dvaildbld scadtifiofitaratoa dbouTNiman IL-1p and

UvGsnenn dil (TS5 %, Bl Zieat 2onRn or Bt FEaRdERens et ol 1995)

| BiselchemT B0 ¥RCAUNE-16268 %?I@%*b&hﬁhﬁfaﬂgnsbﬁné%ang et al. (1992) J.
conventional route used in the art of vaccine

tiieh fbPIgY67 P A9 92401 for W Ftanpoiniynbtatiorse UPag TNDwt mutant
(prﬁjtaer IRFO%, aBE Bé'l%w) IS'%I 5&@%5\;%f specific point mutations combined with

spontaneous mutations. All proteins were expressed by E. coli, His-tag purified and
checked for LPS content. The tested proteins used as antigens all had an LPS content <
20 U/ml. Eighteen bio-inactive mutants were made. The DNA that encodes for these

mutants is listed below.

Mutant No 1 is encoded by the DNA for a minimal CDV-F tagged H30G CalL-1 mutant.
Nucleotides 1-75 of this DNA represent the His-tag, nucleotides 532-585 represent the
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or sub-nucosal route or by the intravenous route, for
exanple in the formof an injectable suspension. The

w@wwnistr at i on can take place as a singl e doSECDEPRSS/@62722

dose repeated one or nore ti after a certain

interval. The suitable dose may vary inter alia as a

f [ LV .

G RO O kel Aol oac Tt
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e mnlnm 1/ aa

geneti ca e
eﬁé@'t—ﬁb@oﬂlbé@;‘;@t Sanlepidded st e rapeesevt thsus tRg, ByclpotisiesiSA2-585
grgagg)gat tﬁ%ﬂﬂﬁﬁa?@?@lF ef ?Q%ﬁ a%mﬁ?:ﬂsqg%o%g& (919 nucleotldes

ragments encod I ng

WEBE>G g 1%Hﬁ%wwehh’fh@&@%ﬁ@%t%ﬁ'egtﬁiﬂﬁ WAFGt?r"i@ 350A>G

SepRREnIRS Kobcim@onM th a His-tag (for purification
purposes). Equine IL-1 b and TNF-a were not

divianedds engodep byths RNAdera eiinakeav-Fonoged 6% iCall-18 mutant.
"I'(IL?C‘Iécﬁ‘IQeQ"l”7'5frbSr%s@rﬂCihé: n%ctléngJc@ohél@s%??%@lrébresghtethe minimal

proteins used as antigens an LPS content <
\$RV-F spgpe 071am@9ra@§|ém%0m pedopmuCcEotidesdda( rapresent the C7s
%Ma{:oﬁ agged Ca IL-1 b. Nucleotides 1-75 represent the

Hs-ta nucl eoti des 532-585 represent the CDV
FMgtant I‘g@é i grrcogat B thecPYA far %mﬁwn@b@a\vﬁjF taged IK8F 2a IL-1} mutant.
rr%’c,fl ﬁBé §- %ﬂ%pr’é‘sé‘rhtffﬁé Hf%[? L{?%%Q&é’s é%az iliéﬁ]l:l%p‘:bs@ﬁ%ﬁ'nﬂmmal
tself. 3 represen e mni

GB'\WfF Qm@g@m MMNRgIds Nﬁ@@@@dqméyuyleegd%moé@émnd HEG>A
",lbﬁ,te@gmttﬂélgbgqﬁdt% 535-588 represent the CDV

F-epit (17 amno acids + stop codon). SEQID 4

rl\éphaetsl‘éqmﬁss emteodail Ry the DtBYorr migaldCod- Fringmed35t Epth-10 mutant.
'Nl%?écftldesc‘EQ5l %ésérﬁﬁﬁ@ﬁ%ﬁ%é Aol iﬁ 5&551%{)%%%%% mlrlgmal

. Nucl eo resent the H's %
GCD\éﬁr epdtene §14 areinp@Gidae step goqpna»rrtw@phde& HYTPC reprosem the LIS
miigRsesents the DNA for the Equine TNFa. Nucl eotides

1-63 represent the His-tag. SEQID 8 represents the
AuRREN T Rimeoged bi tha BNAROr amiimelCRYdaoesd @S plss KBE plus

gﬂgrsfgg h Lgm ﬁfp(l)% ﬁg;%fn:f ngcte%tuaéb 178 r[ORE&GH BRMHRAKY SucRotides 532-585
represent the minimal CDV-F epitope (17 amino acids + stop codon), nucleotides

98G>C represent the C7S mutation, nucleotides 100A>G and 102G>A represent the
K8E mutation, nucleotides 104T>C represent the L9S mutation.

Mutant No 8 is encoded by the DNA for a maximal CPV and CDV-F tagged C7S CallL-
13 mutant. Nucleotides 1-75 represent the His-tag, nucleotides 76-171 represent the
maximal CPV epitope (32 amino acids), nucleotides 628-726 represent the maximal
CDV-F epitope (32 amino acids + stop codon), nucleotides 194G>C represent the C7S
mutation.

Mutant No 9 is encoded by the DNA for a maximal CPV and CDV-F tagged K8E CalL-
13 mutant. Nucleotides 1-75 represent the His-tag, nucleotides 76-171 represents the

maximal CPV epitope (32 amino acids), nucleotides 628-726 represent the maximal
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mutant (nt) nol ecules, to circunvent possible systemc
adverse reacti ons, were generated using site-directed

wondagesesi s (note,: in this specification bi OBCL/ER®)S/062722
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Pgﬁ?ﬂﬁﬁ%%gﬁlwv I}_@E'é(zpeo@ﬁ Rmife'hAdd Qgﬁpvcgelsr\l)lmg?lé’otldes
sKE&>G r@pwemthﬁ&?&trﬁ@tﬁgore @H@Iiegzdfs\/\‘n%ﬁ%wﬁt@ﬁ@aasrepresent the
MR L RSN, r‘ﬁJc'Ieol%é’aI @O(ﬂ@d’\%b% E%ﬂﬁ§§§§%&¥tloﬁ- coli,

His-tag purified and checke S content. The

tl\éétﬁ@’d’g‘pﬁ%ﬂ&‘eﬁ%rr@da@ B thesDRA forgemexiatal CRY@ngdrCD\BE tagged K8D plus
CWLHCQ(}; &GéT ﬁgoaD%A éé(tugg 8 tdId h@%@ Nl R dtiBEs '7’6%6%59{!%@? M'%fts

. encodes for these nutants is listed
brictentidedi{Giht 1 reprasensthemexiraal @yV epitorBNA2 Bavnoczagid )i tagleotides

C@é o r%%%gntﬁﬁé)ﬁa%dmb\#%&@ﬁg g'&%h&%&b@ﬁ%to’p c%%o(-?)f

resent the Hi s-t | eoti des 53

rwle@ﬁé@ﬁ 1 Q andTh‘P8Q35vepreésnttbpeKSP1mutah@m @ualeptu@saoowc
%Bl%s@ﬁ’tqﬁé‘)ﬂs Wr!ﬁét%‘ﬂt b&ﬁﬁaré@ﬁ%e%lq g})@%@ﬁ&éﬁc@@nﬁﬁ@g&d 10 was

tation. 2 is encoded
fctﬂletad k@‘rﬂd@ﬁl CDV- F tagged K9ZG Cal L-1 b nutant.

glggl]agtggb 48% drichfed B (HRSSIOA fér*}:erag(ﬁia_jtc%/ F'}Hgée?iagéﬁeéaTNF o

repr esent t e m ni nal
avutast. Nusleofidesoldod Jeprergot thethlishiag, Bﬂ@@d@ea@& 343 seriesent the

[rﬁ@rﬁ&fﬁv Y |tﬁ?@ﬁ‘7% %E%/aﬁs fgggé)a%)td}-ég gﬁcl'eétm%%%}%%ﬁgC B¥present

Ghe Y8TISnwatidn. e nut ant. Nucl eotides 1-75 represent the
HiStahflo 1AL ERLLIES tRIINRES a minimal CDV-F tagged Y119N CaTNF-o
mutant. Nucleotides 1-63 represents the His-tag, nucleotides 535-588 represents the
minimal CDV-F epitope (17 amino acids + stop codon), nucleotides 418T>A represent
the Y119N mutation.
Mutant No 15 is encoded by the DNA for a minimal CDV-F tagged Y87S plus Y119N
Ca TNF-a double mutant. Nucleotides 1-63 represents the His-tag, nucleotides 535-588
represent the minimal CDV-F epitope (17 amino acids + stop codon), nucleotides
323A>C represent the Y87S mutation, nucleotides 418T>A represent the Y119N
mutation.
Mutant No 16 is encoded by the DNA for a maximal CPV and CDV-F tagged Y87S
CaTNF-a mutant. Nucleotides 1-63 represent the His-tag, nucleotides 64-159 represent

the maximal CPV epitope (32 amino acids), nucleotides 631-729 represent the maximal



represent the mniml CDV-F epitope (17 am no acids +
stop codon), nucleotides 163C>G and 164A>G represent

wo bmosiBBA nut ati on, nucl eoti des 349A>G and 350RCIZEP2008/062722
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represent the K92G nutation. Mitant No 4 is encoded by
the DNA for a mnimal CDV-F tagged C7/S CalL-1 b
H o nitHE ! | s % | e
R A ook TRl g mcesan e vors
gpitabige (17 amino acids + stop codon), nucleotides

%&%gtelg&?gz ?ﬁ@%ﬁﬂ@ fHEDIA & H?xig%{*/@levtan%&/-@%gg&j Y119N

enco or a mninma tagged
| CaNfrormutamtt Nuplaetidestli-eieteplesebt the plistagnoudi¢mides 641188 represent

I j n th i 0l - .
e TP PR TS RIEEI, MBS ATBY Rl bgent o maina
10D¥%FEritode (T24pviAoraspisessop codum),KBElentidest 3 1@ >ANapraaent the
'ng%gahﬁ%%ﬂqed by the DNA for a mninmal CDV-F tagged

b  mutant. Nucl eotides 1-75 represent the
Hilgtabtalgo 18 irc¢reotiediby tHEIANS8G a mpxieweGPViand GBVH-rtagged Y87S plus

e PR B e AR AR DR aR P SRR s is-iag, augeotces
Ne1-759 e prssenttad niaxirhdl & FNBpifape (32 ainirionaidsEEVickotidesoRsd -726

C7S pl K8E pl IL-1 b.triple tant.. :
NGeieBatte P SavE eolone B et afug Siriblige) pugeotives
SBIBA5E5reprpesttealy 87 S enutativnnal cléiNes 5 o4 tomprdskt tgiY1dON

acids + stop codon), nucleotides 98GC represent the

LN at | on, nucl eotides 100A>G and 102G>A represent

the K8E nutation, nucleotides 104T>C represent the L9S

nmut ati on. Mutant No 8 is encoded by the DNA for a

maxi mal CPV and CDV-F tagged C7S CalL- 1b nutant.

Nvadcdrod adjegarits/Gsacadjesmid are @il (250 ag/ml mu@.D edtghdeshate buffered

76-.171 t i,al. CPV,.epi 2 1.
T e T
G- Wicegsol (@p% QBD-Watenenaisiay. Quith isf@ weltlotown saponin adjuvant
SLERAhs AT SRR SRR g i fpecese
tfagded|t K8i-bEablainebliromi Batdng, Keletldatd, Desmbik/ar Rahy kasnihe,
tggrmha"n?.' 38 & Hr%lm%%%étgnelﬁat%%'clo%lplerxe&rl§égm)sls 'tat\]/aeccine adjuvant

containing saponin, cholesterol and phospholipid (phophatidylcholine), which forms

cage-like structures typically 40 nm in diameter. It can be obtained from CSL,
Melbourne, Australia or Isconova, Uppsala, Sweden. Microsol is an oil-in-water
emulsion consisting of small (typically below 1um) mineral oil droplets (Marcol 52 of
ExxonMobil) in water, stabilized by using 1% Tween 80 detergent (polyoxyethylene (20)

sorbitan monooleate), available from Acros Organics.

Experimental design.

For the bioactive (wt) cytokines “only” experiments, the design is as follows. Five groups
of approx. 4 month-old conventional beagle dogs were vaccinated s.c. in the right flank

with 1.0 ml of the formulations as indicated in Table 1.
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15

maxi mal CPV epitope (32 am no acids), nucleotides
628- 726 represent the nmaxi mal CDV-F epitope (32 am no

w@eid®40865t op codon), nucl eotides 196A>G and 1BSIEEER008/062722

represent the K8E nutation. Mygant No 10 is encoded by
the DNA for a maximal CPV and CDV-F tagged L9S Cal L-
15, t1.<'J‘§%|t usﬁ\gf:ih%%[x'pgﬁﬁrehgl@aﬁg LESHM dbgs H s-tag,

eot 1 de 6-

represent t e _nmaxi nmal CPV epi tope

I s enco'ded by t he DNA for a maxi rral CPV a '

|
% 4| SR oI TP EanQseh T TR N &
g || 8ot bd@g GENIHId-I-epOEsL A b LghBa-Neklis T F-&RD\epi

32 lamlno _aci Q\ nucl eotides 628-726 rpnr esent

réxi| el 5eDy-Ga- @ﬂ"'?'@péﬁ'@@/ afiHedCaids- TN s@@pp\éod

4O A

e ot PAED o R SR OB eoAT Eh A e | OUIA o PBS

mut ati on, nucl eoti des 200T>C represent the L9S

A b el PP ellerfe 1B, BRERARA ke DGR fobkypipgnaton o

Cald b {s.d irt thie piblet ﬂank)aBbod@dmﬁlmNerdmeﬂ]-aﬂB 0.p6Xdat 16,126, 24, 28,
i S-t ag, I ' i, el VL

T S RO 8 (R SBESAGRLeALE) TR oy

rleysissgast Chm-mddrméTl\ﬂaaVuEingpnﬁgwespéaﬁb Bl0BAs; (Acfor®/estern blot

t d |, eot i des 196 d 198GT t
CHBORB AR R R BB 6895C r opr esent & ho LOS

mut ati on, conpared to the WI | dt ype sequence ami no acid

éllpr%\?%img E%%H)?er(ﬁlvﬁ.gplo éﬁﬁlVﬁ (%&Bﬁ@%m@gﬁé% T d,glﬂe QXsign is as

o] fes7: 8 Su%\@t@b@ﬁfndeis vﬂeeﬁé’»ofd&j@h@é?ﬁbhal@ééglbllngi @&gre vaccinated s.c. in

Ee f@aélar(ﬂg&trgﬁqﬁ ﬁfgsgtﬂe lga%gglgal(gﬁtfd '.Tr}‘?[?cq?%\ i1 his experiment 1

SRR dIENp PEREIA (mment\ﬁiilﬁ v in@d] I0DV- F%Jgg@ﬂtcmcm 1f§mutant) and 1
encoded _%Ethe DNA for a mniml CDV-F tagged Y 1

9N
CRTRRL e TR 4o eI ET e o 4T GCE S YRS Ca TNF-a
%&ah@%eré‘fé% R0l e PRSP 8RtGHRSrES ESthBinhftgh. M ni nal

V- F epitope (17 am no acids + stop codon),
nucl eoti des 418T>A represent

Table 1A. Set up of the experimental vaccination in dogs.

=

S ~S oS OZS S~
2
I~

114 |- none: PBS | NaCl

2|4 |- None: PBS | Urate
3 |4 | 50 ug wt Ca-N-His-IL-1B-CDV-Fmin Microsol Urate

50 pg wt Ca-N-His-IL-1B-CDV-Fmin
5 pg wt Ca-N-His-TNF-a-CDV-Fmin
5|4 | 50 ug mt Ca-N-His-IL-1B-C7S-CDV-Fmin | Microsol Urate
50 pg mt Ca-N-His-IL-1p-C7S-CDV-Fmin
5 pg mt Ca-N-His-TNF-a-Y87S-CDV-Fmin
N-His = N-terminal His-tag; wt = wildtype; mt = mutant; min = minimal; i.a. = intra-
articular

Microsol Urate

6 | 4 Microsol Urate
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the Y 119N nutation. Mutant No 15 is encoded by the
DNA for a mnimal CDV-F tagged Y87S plus Y 119N Ca

wabdisoadsdoubl e nut ant. Nucl eoti des 1-63 repr esePCBEPI08/062722

Hi s-tag, nucleotides 535-588 jepresent the mnimal
CDV-F epitope (17 amino acids + stop codon),
nA{Ql: 8014, g@ ?n(ﬁ %g%ﬁ@ S fRandt vb aﬁ%ﬁ ?8%%1%{/&% booster vaccination

nucl eot 1 de represent the ation.

Naftldhm! (Nig- inéhe g fleidtlogssamples migre faben at Trdk #nfhl11CPl 16 and 17
apbSEMafnd ﬂ%gﬁécmgﬂoﬁ. Sat\erd u l%'l%he_rlli'%h%l HOLABBSy tﬂevég’ against

represent t s-tag, nucleoti des represen
t CalL1tBand@laTRP\ esing anigert SpeciieiBhdSAscisardwichhcathing @rpesach).
631-729 represent the maxi mal CDV- F epitope (32 am no
acids + stop codon), nucl eotides 419A>C represent the
R ArantcbiViestern iatamalisés. EL1$A araiysedarere petfborenddN&irfgostandard
a i nal .an V- F Y N. CaTNFz t .
R R £ is53 e o melyRRAREbq AT Ry AR i e g
oA raembaseahti-tdrend AN FBdntiCBYy wpict jed t¢ 32at@Evagll microtiter
acids). nucleotides 631-726 represent the maxi nal
aer ey HeCatisnipoged G816 popHistagigpd CaTNF-o were than
N8 @8 thdgstated §UBA qLERKE8IRMNedt YRt &N 8bd Y. Binding of anti-
Mutant No_18 is engodeg by the DNA for a maxi mal CPV. .
dhd BapanttTiNEgy seecifisrantigpdigs wene deeastuging & pefyelenas rabbit-anti-
%%tI?Gg‘HﬁLﬁﬁhPQ%Iéd Srtibogpr esent the His-tag,
nucl eot'i des 64-159 represent the maxi mal CPV epitope
(32 am no acids), nucleotides 631-726 represent the

"R iLiRon GE-1B S0 TRRS, bidas&dy. |9-q'§%§d*mﬁi Pe%%ﬁém NIH-3T3
the Y mut at i on,

Mk bitifetese Epdadrokliepmasesed tdmmedsutd 9Nibiticnapaad dog sera from

Vacci ne adjuyants. Used adj uv s ar il 250, g/

e RGP AP B0 e ot ad & BarifEhd o

gﬂ&eir@ a“n@é@ﬁédi gﬂ&é&t@élizmi@',' l)% ilﬂ’ﬁb(i)ﬁ(ibn(of@eéékﬂ&-bﬁmm?, dctivity. Inhibition

.01 PB and M cros 5% Q| -in-Water emul sion).

@Iﬁ#-AMogTH)Fv%@W%WH@QB RSP0 tee Relaveicht H?ﬁs (RLU).

the bark of the South Anerican tree Quillaja saponaria

Mol i na (Rosaceae famly). It can be obtained from

Bi ol ang, Kal veHave, Denmark or Roth, Karl sruhe,

@ satip of MAlrbiecristhi-MAUBEs DARHbaéIin Beagleriogs or | SCOV)
IS a vaccCl ne adjuvant

Experimental design. We used the urate crystals induced osteoarthritis model (see i.a.

Bonneau et al; Revue Méd. Vét., 2005, 156, 4, 179 — 181). Two groups of 4 conventional
beagle dogs (approx. 5 months-old) were intra-articularly injected into 1 knee joint (hind
leg) with either 1.0 ml 0.9% NaCl (control group) or with 1.0 ml of 10 mg/ml urate crystals in
0.9% NaCl (OA model group). The intra-articular injections of 1.0 ml solution was
performed under general anaesthesia. At T = 0, 1h, 2h, 4h, 6h, 8h, 24h, 30h, 48h, 72h
and 96h post-injection general behavior, lameness (scored at standing and walking),
pain at palpation and knee joint effusion (swelling) were scored for each individual dog.
At the end of the experiment the dogs were euthanized and the knees were

macroscopically examined in the presence of a pathologist.
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cont ai ni ng saponi n, cholesterol and phospholi pid
(phophati dyl choline), which forns cage-like structures

wo ypo#isby 40 nmin dianeter. It can be obtai ned/EPIINS/062722

CSL, Mel bourne, Australia or Jssconova, Uppsal a,

Smeden._NlcrosoI is an oil-in-water enul sion _
C@%ﬁ%f (ﬁﬁ&‘nh u a?é’@?(t%%l\%gﬁwﬁht%\“nlmw@ B&ERr. P2dK5305) in

-2%iNaG g@luugn was Lﬁsgd {onintigearicugay |@@Qt@nd'm1nthls 22 g of urate crystals
(é%ﬂjt%mﬁy@@mﬂlﬁﬂ Gith %Q%néé?ﬁrg idrPG gl\/\%ﬂ'@d e ¥ ?ﬁ%&mn%as

from Acros ganl CS. perl nment a SI gn.
tHootied L@ a(swsr)enwnmkasm@@nh@@nﬂ@h pw)qta@rﬁ Jteurn gmictdseopic examination).

d n [§0)'¢

T B BBt it antripbd 1 B Rles BB e af < 80 um. 206

ssusperisiontwes diluightto 0@y WltM/OtQI% HaOl (ﬂhal«zbncteln&atlon 10 mg/ml). The pH
cat ed in Tabl e

[ |
of RSB G honsP Rt i ing &0 Re e Efiatimage of e
adlispatasivn vilashlso cheoksd BBSystalsiZeqsiaylddee NsGlusy bhorfly beféi\and after

culading: plerpripeesion 1strgerBionitay SOt 23 o faer yee

C4550 ng Ca-N-Hi s-1L-1 b-CDV + 5 ng Ca- N Hi s- TNF-

CDV Mcrosol 5 5 50 -NHis-JL-1 h + 5
clRgliqaonN3oe s bGP FRioSed) AVELALOn fikb54. weeks

after the first vaccination dogs recei ved a boost er

vacci.natjion o m (s.c..ip the right .
PGISAE 1P doSoupis ke rgiicrelly njSogaignngls NG nagyral non-
Zdstrid@d cheurastencs, M&B&iﬁgaérteﬁ(érdid%epdstsﬂbﬁltlesy gﬁglrét?ii\l'eﬂlrvvater ad
era were use o, det er e anti body |evels
jEﬁPWWEHEQFEN@B Vﬁ%@ ggh?ﬁﬂﬁﬁantlgen specific

ELI SAs; (2) for Western blot analysis; and (3) to

check for neutralizing antibodies. For the m xed

bi oactive (wt)/bioin active (nt) cytokines

Rt 2.Groupind 1R desdhgn i s as fol lows. Six groups of

LA TNF- Ba prf otogahno §oNamt No. 130 m nimal CDV-F tagged

87S Ca TNF-a mitant) were tested as single

ot ei h4antliGgeh! bmoin warisTysia's ir-9% NaCl™

Injection of 0.9% NaCl. The 4 animals from group 1 (control group) were intra-

articularly injected with 1.0 ml 0.9% NaCl under general anesthesia into 1 knee joint
(shaved left hind leg).

Injection of urate crystals. The 4 animals from group 2 (OA model group) were intra-

articularly injected with 1.0 ml 10 mg/ml urate crystals in 0.9% NaCl under general

aneasthesia into 1 knee joint (shaved left hind leg).
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Table A Set up of the experinmental vaccination in
dogs. At 4, 8, 11, 14 and 16 weeks after the first

wo 2@eimsti on dogs recei ved a booster vacci nat i BeT/BP2028/052722

m (s.c. in the right flank).,Bloodsanples were taken

at T=0O 4, 8, 11, 14, 16 and& weeks after the first
iRttt bro GRfife Sl EpatSRfkid deterni ne the anti body

I - NF- a using antigen

speci fic ELI SAs (sandw ch-catchi ng approach). ELI SA

9B epoicH. i B0t 1R0A| ¥Rich, siLdR 3G NSRS YR Soh post-injecti

rr€r§f77r'r7€d‘usi ng st andard(ﬁ]proced.ures. For t%n%; a2 Ir.”ec on

cgenerl hghpinrylemenass goaned ansiandiagiang walking) baimat ralpation and

et i L TRIBA G5 WRE ) WRUS Sa 84 for 88K MBivitNET ddy. Bdbs ReAYfirst

\/verejdsegmtgo goat gqé-vvev?ﬁc m&?:rocr)t ?ter B" at es.,(.?b b " .

Qhiservier @a [sgoneid én {heiridpags. stipgpade iy duringhyvadfing and finally at standing

G 'r?"tgs%gga\?g J&NF- a were than added to the plates

su seauent Iyn% owed by dilution series of dog sera.

Binding of anti- IL-1 b or anti-TNF- a specific

q_anHﬁéﬂe_@"s%EoHﬁé:e det eced using a pol ycl onal

r - ne 1gG (H+L) HRP-1| abel ed anti body.

I nhibition ofl L-1$ and TNF-a bi oassay. An IL-1 b and
T&Gndfhg §PpENsi ve NIH-3T3 NFKB | uci ferase reporter
cell I'i'ne was used to measure inhibition. Pooled dog
sérsdandsgargalhewith fulliweightdeatng. wer e pre-incubated with
1p Wg%al@os@n M pEHial \}vé@htboé’a:?iﬂ%:”\l_':'_ a proteins and

tested for neutralizing, I.e. I bition of
r &dpeonal popiipmyith aep weighy-beaniis Gilegasd d4B)-1 L-1 b or
TNRe|@tARkd MEd Y by antibodies was quantitated in
Rel ative Light Units (RLU). B. Set up of a urate
crystal -induced OA nodel in Beagle dogs Experinental
ORGIKHY s¢éreused the urate crystals induced
osteoarthritis nodel (see i.a. Bonneau et al; Revue
MEdValggnormafip @4th fulbgeight-beprigg- 181). Two groups of 4
corventl : i 0x. 5 nonths-old) were
Iﬁﬁﬁgﬂﬂ%@?@%ﬁ@ﬁg&ﬁfg\ﬁger{é%gﬁﬁ@r1 knee joint (hind
| EZPbMigusHarepreserwith intermittontgur g meightbedingt  gr oup) or
k.t { : ate crystals in 0.9% NaCl
z\gmﬂbnnég(g?mgt}egﬁgé% F‘%ﬁg&% %(t%r)'a- articular injections of
14:Reyctadtawpbn was performed under general
anaesthesia. At T = 0, 1h, 2h, 4h, 6h, 8h, 24h, 30h,
48h, 72h and 96h post-injection general behavior,
| iedtingsgcqrécor ed at standi ng and wal ki ng), pain at

I i ; oY) usion (swelling) were
2@3&2%”?2@@:@@%%“35% ngbg. At the end of the

ek pdiohiemenessavidoppstigleyeighibendnd. zed and the knees were
RERRLM R ds¥ mﬁ%%ﬂﬁﬁeht%aﬁ&%ﬁg@%/ﬁ@é&%g?f a

pat hol ogi st. Urate crystals. nm urate crystals

(BiNgraveighitragaringfBrggeddadhnr . 120K5305) in

4: Reluctant to trot.

Pain at palpation score:

0: No signs of pain.
1: Mild to moderate pain (allows palpation but turning head or pulling away, vocalization,
depressed).

2: Severe pain (does not allow examiner to palpate the joint).
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0.9% NaCl solution was used for intra-articular
injection. For this, 22 g of urate crystals solution

WO 20000826 NaCl with a concentrati on of 50 ng/ g MEFEPRIL062722

This solution was sonified unjjl a suspension was
obtained with particles < 50 nn1(n1croscop|c

exanm nation). After the mcroscopic i mage confirned
that the p?rtlcles had a S|ze of <t50 mn 20 g .

concentratlon 10 ng/n1) The pH was adjusted to pH 7 0
and t he suspensi on was autocl aved. The m croscopic
i Grépaoipt effuseons(disiesiPataniaameans palopkleked for crysta
( I fter

S R a3 o PO Rh b e AP0 S0 IRt
A dasigraie e ue@ (QWIOMSﬁmQW?éfl”lm@wlth Irtﬁiéﬂ’ﬁlﬂctfligemehﬁn Dogs

I @dividually in the ear.
oS e %g%rgér}g%)ﬁg'a BV narvi dually in regul ar
kennels under natural nonrestricted circunstances, had
out door exercise possibilities, and received water ad
libitum Crunbs were available to a limted extend.
Tabl e 2. Gouping and dosing. Injection of 0.9% NaCl.

Tdi‘ osét ?%f%rﬁtefc!ﬁ&‘agfn%eeéO(ACrﬂB&éIC?h SHeRA 98\%@ under

general anesthesia into 1 knee joint (shaved | eft hind
leg). Injection of urate crystals . The 4 aninmals from
roup 2 QCA nodel qﬁ% were intraarticularly
(W?nus Prg2ME Offeaarérids yodellig pprHes Tomggroups of 2

I\J,%q/edﬂgqﬁ rSPQﬁﬁﬁﬁ%Jn,e@S?ﬂ%&b 85 inforitt Al i) et 8 ﬁﬁala%cﬂ“arlé injected into 1

shave eri mental ‘procedures

d@ﬁamté'ﬂ@t hiod desr) with iedier 5#& mir0.9%, NaH (COZIFf0| greup)en witigh.0 ml of 10
2rﬂé‘l/ml A ¢ r?§5ls |n7@b%am‘é:bl?@ Rt %rbﬂﬂé)le‘?hé ﬂﬂ'%%ﬁf%ﬁl%?injectlons of 5.0 ml

avi or, aneness SCOFG at s

rﬁmluﬂoawapaerﬁﬁqmedmmderdlghfrf@ela]lcm At T &G, dga 3h 4hstivI8hi g@) 30h, 48h,
V‘ﬁfhean% h fﬂfecﬁ@r?gehé?gl'b\é'hg\lﬁ@ll Iﬂ%es%&%réﬁt%tdﬂdf@tand

observe scored hei r cages, S sequen
dvalking). wam kaut Ralpaken andiatepyo'a&ef&!ﬁ@ndﬁ\ﬁdhrmﬁ wgiie scored for each

QR&EIHUARR Aﬁh’e @nd hﬁﬂ@%ﬁ&ém?é‘rﬁ'ﬁhéq&)me?\ﬁ%'éd%a%%ﬂ%n@’[he knees
St ands nor ral Y I ght - bear1 ng
were macroscopically examlned by a pathologist.

Urate crystals. See section B.

Identification. The Shetland ponies were identified by an implanted chip and a numbered

neckbelt.

Housing. The ponies, housed individually in conventional stable-boxes under natural
non-restricted circumstances, received hay and water ad libitum, crumbs were available

to limited extend.
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normal ly with full weight-bearjng. 1: Slight |aneness
with partial weight-Dbearing. Qovi ous | anmeness with
i nt ermttent partial weight-bearing. 3: Non

ht - beari ng (3 | egged dog). 4: Reluctant to walk.

¢ B.rigroypingearet doging.s normal ly with full

\NEI ght - beari ng.

ht -

1: Slight | aneness w

th partial
th intermttent

earing., 2: Cbvious | aneness W
|-bearing (3
lin at pal pation
noderate pain
pul I i ng away,
vocatt zattom, depressed). 2. Severe pain (does not
al I ow exami ner to pal pate the joint).|Knee joint
eftf usiZon XGmePIOPMYRCI n conpari son to |t he non-i nject ed
jloint sgore: 0: No joint effusion (dijstinct patellar
[li gament| palpable). 1: MId effusion|(m niml synovia
flilling|w th perceptible Iiganent) 2: Mbderate
ef f usi or ! wift h indistinct
l|izgafment é@%YH@H@/ﬁV&g%f Stglg rng% i dament pal pabl e).
C. Set Lﬂ%ﬁm a urate crystal-lnduced QA nodel in
$het land poni es Experinmental design. W used the sane
gsteoartlhritis nodel in ponies. Two droups of 2
conventional Shetl and ponies (approx. 12 nonths-ol d)

Vﬁife%tlon of 0.9% Wa%llll'ﬁlrel v aAipljafic}Fo%ggJoﬂbq (tl,ontrol group) were intra-

articularly injected with 5.0 ml 0.9% NaCl under light sedation into 1 knee joint (shaved

right hind leg).

Injection of urate crystals. The 2 animals from group 2 (OA model group) were intra-

articularly injected with 5.0 ml 10 mg/ml urate crystals in 0.9% NaCl under light sedation

into 1 knee joint (shaved right hind leg).

Experimental procedures and parameters.

Observation. At T =0, 1h, 2h, 4h, 6h, 8h, 24h, 30h, 48h, 72h and 96h post-injection
general behavior, lameness (scored at standing and walking), pain at palpation and

knee joint effusion (swelling) were scored for each individual pony.

Ponies were observed and scored in their stable-boxes, and subsequently during

walking at the corridor.
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intra-articular injections of,5.0 m solution was
performed under |ight sedation. At T = 0, 1h, 2h, 4h,
qF méﬂbss%éﬁnnim 48h, 72h and 96h post-inj ecti on
or, | ameness (scored at standing and
vval king), pain at pal pation and knee joint effusion
h],{?ng) ywere scored for each individual pony. At
't he eng riment the ponies were euthanized
cSt@flrdéi nafealy wigh il weighddearical | y exami ned by a
PRALAbAGh Hositibh A paEPLELALpeRgSeCt | on B.

| dentification. pon?es were identified by
aih Abmgimadiegitiem vsh and weidghirhbenned Sreagedalony)- Housi ng.
Hhe; f%o ripused individually in conventional
st abl e-boxes under natural non-restricted
ci rcunst ances, received hay and water ad |ibitum
ORIASy ¥Esre available to Iimted extend. Table 3.
G oupi'’ng and dosi ng. ection of 0.9% NaCl. The 2
aiiViialks nerimesity aith dig welghfjdwaﬂog group) were
It 0O m 0.9% NaCl under
’Pth?ﬁtgléh%l{!%z%ﬁb?hn%a\ghﬁQ\{(eﬁ‘%et\ﬂ'e%fhn{’ (shaved right hind
|%g9bwqusjl@ﬁeneﬁﬁ véth 'Ultﬁﬁﬂ'éte@tr%ﬁ%bﬂ@'ghﬁ:h@a@gam mal s from
re intraarticularly

%ﬁé@t\é%é%%m&? %Pgé’d%oﬁ’ﬁm urate crystals in 0.9%
NE@elumigdio Malkht sedation into 1 knee joint (shaved
right hind | eg). Experinmental procedures and
paranmeters. Cbservation. At T =0, 1h, 2h, 4h, 6h, 8h,
24h, 3(]1 48h, 72h and 96h post-i nj ect| on general

afi (scored at standing and wal ki ng),
pai n at pal pation and knee joint effusion (swelling)
were scored for each individual pony. Ponies were
dbNer sigres afpdinscored in their stabl e-boxes, and

S ue duri Ki n he corridor. anen

S R P Bl A PR b L P e PEIER ocatizatin.
vrtﬁpgéﬁseb)earl ng.

2: Severe pain (does not allow examiner to palpate the joint).

Knee joint effusion (swelling) in comparison to the non-injected joint score:

0: No joint effusion (distinct patellar ligament palpable).
1: Mild effusion (minimal synovial filling with perceptible ligament).
2: Moderate effusion (obvious synovial filling with indistinct ligament).

3: Severe effusion (no ligament palpable).
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1: Abnormal position with partial weight-bearing. 2:
Abnormal position with non weight-bearing (3 | egged

w@enwyp4038t Rel uctant to rise. WAl king score 0O: POWER®08/062722

normal ly with full weight-beasi{ng. 1: Slight |aneness
Wi th partlal wei ght - bearing. 2 CQbvi ous | ameness with

Fl_h:_w_ﬁatl on score: 0: No si gns of pa| n. 1. M I d
to noderate pain (allows pal pation but turning head or
puI [i ng avvay vocal i zation, depressed). 2: Severe pain

‘ deségn. tlra)stpay patos trterm/tjoolyme))perlmweﬁ dogs were
J\PI Qltna g@;tji:j&nlb%?] éCO@)angnl' ;gnge rk'ﬁtsr’)ggt \%a%gl%at?on with IL-1p and

('D\I Bbclfdjnﬁulzﬂadi e,llth aévérlalgﬁmhﬁt mﬁﬁhﬂ@@b’teﬁ)latoﬂs peMghﬂJp (see Table 1). For
Ff usi on ovi a erce

6 sy S e aSd o Foy A O e, S REpEE e fhe Tast
fvdcbiha@omw.é-fatlTEdB Shil meb4 We@ﬁ@'ﬁdﬁﬁt)pnrr@) vaBemetion vt U8 i (s.c. in the

Rt iR g GBS £ BAPF Ve ks SRocipae of erglgy were

aakbnTdVF=ag Bqza raneaba ek siton &el fivgt veleshidn. Seta fetedysebito
for the "w-only" experinent g\ﬂg%&s wer e vacci nat ed at

Taeggrminehe galipodstleygls gpanstlsd SFp4tind 2ntigpm spaais ELISAs and

Wtdtyatd-prdcdiupsed TNF- a fornul ated with several
di stinct imunopotentiators per group (see Table 1)

For the present study these dogs were re-vacci nated

t rdHI€ 428 tmEbBthaldxPeritieftdIdatcinafish NAHLSS). cdntlﬁuetﬂ‘rom Table 1
T=48 and T=54 weeks post-prino vaccination with 1.0 ni
(s.c. in the right flank) vaccine fornulation as

Spa s
223 -381-384 -834 -892 -
1 6 - none: PBS
924
50 pg Ca-N-His-IL-1B-CDV
2 4 QuilA 8757 - 9140 - 8751 - 8759
5 ng Ca-N-His-TNF-a-CDV
50 pg Ca-N-His-IL-1B-CDV 8749 - 9146 - 9126 - 8747 -
3 5 Microsol
5 ng Ca-N-His-TNF-a-CDV 8761
50 png Eq-N-His-IL-1B 8755-9134 - 8763 - 8753 -
4 5 none: PBS
5 ng Eq-N-His-TNF-q, 9144

For the mixed wt/mt experiments the experimental vaccination as depicted in Table 1A was

used.

Induction of OA. For the wt-only experiments, one (1) week after the last blood samples

were taken (T=59 weeks) dogs from group 1 (PBS control group) were split into 2 new
groups (N=2 and N=4). All dogs from the 5 groups, approx. 18 months-old at this time
point, were intra-articularly injected into 1 knee joint (hind leg) with either 1.0 ml 0.9% NaCl

(control group 1) or with 1.0 ml of 10 mg/ml urate crystals in 0.9% NaCl (OA model groups
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determi ne the anti body | evels against IL-1 b and TNF-a
usi ng antigen specific ELI SAs and standard procedures.

wQa a0mb@e40361 Set up of the experinmental vacci natiPCI/EP2008/062722

dogs, continued from Table 1 ti gen adj uvant ani mat
nr. 223 - 381 - 384 - 834 - 892 - 1 6 - none: PBS 924

B SR ki PY Anf ol et o e B
rrepsthesia At T=gh42h,-4hgGiza3h, 287.452h, 48h, 32apd §6lo pog-ipjgction general
Sl e E0 BI50. 0 0 SR L bR TR s o
£fusion (swelling) averg g@u‘ecj\,fqr@gcremgmqua{gdﬂg ﬁ@ end of the experiment the
%bggrv&éf‘@ghlﬂbn&é’&g D Kﬁ@e@ﬁleﬁaetmb%g&id;/d'égg@%rﬁln&é\ln"\ﬂé presence of

uctlono QA Fo perinments

oneathalpgigeek after the |ast bl ood sanpl es were taken
(T=59 weeks) dogs fromgroup 1 (PBS control group)

were split into 2 new groups (N=2 and N=4). Al dogs
f Tahie 6heelimyvp op the indpetian of @Avothe yaetidated dagiss ti ne

point, were intra-articularly injected into 1 knee

iflnjectiohs of 1.0 nm solution were perdagr+gsd under
dner 2l ahfesthe®iNaClAt T=Ih, 2h, 4h,| 6h, 8h, 24h,

32h, [48h| 72h and 96h post-injection g(gi{@leégr%eﬁa‘?fi-'_épl,e“)
ameness| ( 9GAIr ®omgim| sikA8 ShRtIARD. 9% | klm)-,83lﬂa|89281924

ion and knee joint effusion (swelling)

cored fpNakhch individual dog. At the(fcgwgrgrfoupﬁeofTable 4)

Xper 1 meny ol 0G| (WAtE cBMIaRARIZRA ArersTNO140€ 8351\ E18259

r&cr 04Ccopi cal ly exam ned i'n the presence of
NaC (former group 2 of Table 4)

. 8749 - 9146 - 9126 — 8747 -
1.0 ml 10 mg/ml urate crystals in 0.9%
4 |5 8761
NaCl

S0 T — W —
R
©
&
B
o

(former group 3 of Table 4)

. 8755 - 9134 - 8763 - 8753 —
1.0 ml 10 mg/ml urate crystals in 0.9%
5 |5 9144
NaCl

(former group 4 of Table 4)

For the mixed wt/mt experiments, the induction of OA was set up as indicated in Table 1A.

Lameness scoring: see section B.

Statistical analysis. Comparison of mean scoring values was performed using analysis
of variance (ANOVA) with least significant difference (L.S.D.) as multiple comparison
test. All results were generated using SAS Enterprise Guide 2 (SAS Institute Inc., Cary,
NC) software. Differences were considered significant at a confidence level of 95%
(P<0.05).
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i ndi cated in Table 1A. Lamenegs scoring: see section
B. Statistical analysis. Conparison of nean scoring
Vi rformed using anal ysis of variance
(%Nﬁ\?@ﬁ-%el east significant difference (L.S.D.) as
mul tiple conparison test. Al results were generated
using SAS Enterprlse GU|de 2 SAS Instltute Inc
A.lndug tibodies agaim ol 1L and-Th

signifi cant at a confi dence ] eveI “of 95%(P<005) 2.

RESULTS A. Induction of antlbodles agalnst self IL-1 b
s resullingfrom;vascipatian {wt-oply experiments)sfter primary

V\%%@lh%ri@ﬂm@%{:@l%%n)@é@@tfdn%@)/lSlbIe'%td%{;s F%,rc'ef\‘fiﬁfgﬂhe Eq proteins
vacci nati on no) l'ocal (skin) reactions

v Suifelnithe aw@qw@wowﬁgvaqwatz@pﬁowetf@rﬁ@rei rﬁpleew @uilA gy PBS in

tthe v%b'@ﬁ&%@%?@uﬂ)@@éta%b 'I"é%féﬂ NehbaPafdand AR BE& vaccination most
repl aced in thi's_vaccination grou

Afdhe dogs f@mproupeﬁdpﬁwotamﬁ & QuiKy. 3 i(%pr%%wnévlat%x@) and 4 (Ca
Vi6teiraah l\/ﬁ’&o@ﬁ&ec@hetlﬁ‘ao§99§ bl N8ttt AP eger{@ebf a hlgh A

proteins in il prfoteins in Matrix-C

(EacortEtien 95(fieg) MoastyedINF-dt gevarsine fqsmyksatipn.y f@é@ a9l$t§ systemic

°§udé By ﬁéﬁ%&ﬁ&/eﬁ%ﬁeoﬁ Qbs&qﬁgﬂ%‘sfeﬂ/?&ha%né [or%?e%bcmg the amount
bi oactive TNF-a In e vacci ne fornulation

af UINF-gsyfor leoth CasindeEepriogtins fraey %) o/ dessrdagdtoiSrug/dose/dog.

subsequent booster vaccinations by reduci ng the anount

of TNF a, for both Ca and Eq proetlns fron150

%) b §inG ceihg gnfist. iAftgr primary
fJa%%X%C(gH%B B@al((@( ?)%am%ng}%e?ea(?lgi?ﬂeﬁﬁ %oss)( of th?fdibﬁé receiving the
lece)swl &jinfapt (gnounss’i 6pAftehthe dogsnd eumequa@t (bbwster) vaccinations
JI P |or?sd\%/gr\ée}g ?r[n%éﬂ'? N?b f te gsse%lctspj% efffe%@twei?ggbserved at
se uent vacci nat1 on react i ons
Itesgsqm Cailnhdnd Gl Nicutpoteinstopnemdragiode ef f ects were
observed at the used CalL-1 b and CaTNF- a protein
concentrations. Antibody titers against /L-7b and
TMIFﬂlﬁde\ﬁtembgaiﬂmer'ﬁBra?fd ENF-0, me-dﬂmpéxﬁe?dnéMSEiﬁngeﬁ&ted in

T D s hen t e SRR bodf s cah Belpeneptqy agaipst the selr-

%B_BEJIe@CalLMﬁ SndcCERIFLL R dlbaTRM thaue agureb&fat tecantibodies are

anti bodi es are
cross-reactive, I.e. the antibodies raised against the Ca proteins recognize the Eq

proteins, and vice versa. It is remarkable that the antibodies raised against CaTNF-q,
recognize EQTNF-a at higher titer (possibly due to affinity/specificity) than the CaTNF-a
protein, particularly at the early time points (Figures 1C and 1D). In general, higher
overall antibody titers were generated in dogs vaccinated with the Ca proteins when
compared to the corresponding Eq counterparts. Twelve weeks post-primo vaccination
groups 1 and 3 were removed from the experiment due to housing limitations. In
summary, it can be concluded that by using genetically modified canine self-molecules
or heterologous equine proteins, it is possible to break immunological tolerance towards
self and to induce high antibody titers. It is noted that with the mutant cytokines

comparable results were obtained.
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cross-reactive, i.e. the antibodi es raised against the
Ca proteins recognize the Egq proteins, and vice versa.

wo poovm4a3enar kabl e t hat the anti bodi es rai sed aP@Ei/RB1008/062722

CaTNF- a recogni ze EqQTNF-a at J‘}:i gher titer (possibly
due to affinity/specificity) % an the CaTNF- a

Efeirfl]bl n%' Hsl g%lc}s i lrhg% ggﬁ&% ngarﬁ|QLr]IZ>Sﬂnd anti-TNF-o
(%gm‘er#&ﬂé—i ) . M genelpa , hig er over
aartibbdidy Vestasn blohenalysiewes pedaimed @U@scw‘dﬂmgeataed nantthgged
tcd}Ste We‘%{e% Brﬁsts & .ﬁc%%g?e%%ﬂthts%ré HS&P@W?&&?@;&%EQ%&H

oun 10

er par S post-pri o vacci na
grasaipstidh. Aecdiealctwlne Frgme\Ze:ail a‘nntlbomeémroesewct wigmthedleeandEq IL-1P

e P AR e PRI gt £k SRBEATEH, chiken 1
st (Chnoh 8¢ Whe sised adgterittdl g0 Waisertidebgmred I8y the,antibodiss.
possi bl e to break i munol ogi cal tol erance towards self

and to induce high antibody titers. It is noted that
VWéditrdIiXind'bd satlity Of RKLIDES i dR)-PRFS. dBddids. WRhSugh high

obf ai ned. Western blof analysis. To confirmfthe

s%fé'épw W_HP'tSyNQfﬁ indysed i dags|aggingt Ihnld anek TNFFRIFL was not clear whether
QHéé@begéieg\ﬁ@h%rﬁé Moo t?é"tﬁla)fzcé e MR cRRE P EHEE(F)FIlé%bMIng
CDV-tagged and non-tagged proteins. Wstern blots were

i nietenat bor thistwe wsedzanfIt-olfh anddT Nfeekesnoosive NIH-3T3 NF«B luciferase

t d | .
bR FEELE s XU P AL P e it oot i nogiga sora from
Tddiveml pmetpelnltssandﬁtemed-formeatrehtmg $eI|algjbmun of teeelpthr binding, activity.
h k 8

o GRS B8 BkR b by YA SRR 8P et Pty g v pootea sera
&frdmh de\leess pdée peimdlaztin gtichagmedin med‘flgmt antl-Call$1 paaret anti-EqlL-1p
e B P o T TR0 GG o
g Edieap |é/\@|%m%tlcbmﬁl%@u@é&\}vlbé?%&%éﬁ@dﬂdjthg%tr%b%@rat Phis is also the

neutralize the bioactivit t he correspondi 'I%l
prese edlhougltFless prainynert, fos Ibdt@nlqiﬂr@ tiozptidityrofral NF-o en EqTNF-o

r kv M I

ERRRESE IO P S b AP RS Fnd PR iR opp! BHno

pcwbieelti(mewcmta‘im taw sauelizihg tU-hiRapiitiodies bahsigbiicane detditoalizing TNF-o
9&0$I|Z|ng, i.e. inhibition of receptor binding,

acr{ v ??/ Fromthe results depicted in Figures 3A and

3B it can be concluded that pooled sera from 24 weeks

P [ nD vacci nation contain the highest anti-CalL-1

Ehelbs -Eql L-1 b neutralizing anti bodies.

Bn @and:lusmrt we hmswveiédlcteaReindemoeahah wghtarUnaigesantiBbdils by active

f Call-1 b Eql .L-1 iS5 d i cal l
AR gliRn edng 4 oot P Jadded RS oo o LG AL 18 ano
CRSENF-alsehliontgdruleess prom nent, for inhibition of the

bi oactivity of CaTNF- a en EqQTNF- a

B. Set up of a urate crystal-induced OA model in Beagle dogs

Injection of fluid into the knee joint. In general, the injection of 1.0 ml 0.9% NaCl or

1.0 ml 10 mg/ml urate crystals in 0.9% NaCl into the knee joint was performed without

any serious side effects.
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(Figure 3C and 3D). Pool ed sera from6 weeks and 9
plus 12 weeks post prinovaccination contain few

woewvpalsszing 1L-1 b antibodi es but significaneCT/EP2008/062722

neutralizing TNF-a anti bodies,, Concl usion In
concl usi on we have provi ded c?r ear evidence that we can

rét‘llﬁga{'@}%ggﬁ%ﬁts sgé‘rlﬁﬁ gt‘ )‘é?néd(%gn'\'ﬁ@éﬁlﬁtgl ﬁ@bt%é Lyith I?I?e urate

mut ant
CEY s showed ovqrbla@@ne@s botp at ygtkingpanst standing twithin 2 hours after

t f
TP POFRR0 4Rk o ERAELG, 68 062 B o ovor
ofogs sffered (ﬁrog?/thmal@te orystalpuml thecenegyf e exrerieeot yoeagsiits from
| {He thadrlstBit: eké&g gtiﬂeoﬁﬂg Rndd) 'omtﬁ YaRe Q%gﬂ%@%dg r%b@él&d that

any serious si Ainical assessment: scorin
dheseasrdngs Had amatelailnation (atjataniedl jeintabnormalify)al s patella luxation

%Y:éﬁtﬁln%h&h\ﬁ%%&ﬁ@ on (‘ff'trt?é‘ﬁr%?e ¢ QLR sBlut Hf)%f‘tgro%‘(qy resulted in
L

tanding, wt ours af jection (see Fig
4ttle atpoxse m@@tpneé@m}@?g@d renipd pf tz\ws@crmfﬁrtzm the arosip v é@@r‘a@JeCted with

td@%‘?\tﬂ?ﬂ so%tlgﬁeﬁlystlHofgesruﬁgrefderrr% H?r?ghrléﬁattt Be 6()’ §I{tﬁ‘rllesfrorﬂ the
unti | e end experi nment e resu fromt
najeeincuisibte @thar&hftath@m MEErospepika eéam@amrsofdhe Kpee joint of this dog
‘%%&f’éﬂt QarCiPéﬁhué %Hﬁr%ll %Qoth'aéta fdRSuatdrgs had a

pat el | uxatl on (anatomcal joint abnormality). This
patella | uxation in conbination with the injection of

trr?ép@po apd Bneclisiy offysier et alpa MOVIos. NCTanchs! sAengR Figure 5 the
oéﬁMs Qshéirgﬁrc? H;roteof‘?r‘i’edcn?'éreatﬁfg%t H@Eatﬁtﬁqgﬁt tIﬁ’&E}'lsO&Ll%fsoHé%natlon

fromt nj ection VISI

reetwesyiogivisiap! doganBeiaeroR apt & huirk pess Ir]Jeﬁtlﬁﬂ obfiraehprystals pain at
i eﬁtlbn lt’fﬁ@ﬁ%r%l@ tar}ﬁéxntnt]htsbé?\%émh aﬁé %‘Ptot]%d Kﬁee joint effusion is

uxat1 on |n|ca assessnent pal n

panpariabaclayrf arerarpdiopaieat REdpadion @sdestarism f. hor»w ppshinjection
%ttPQHaQFFnLﬁ‘ﬁ‘gté(HS&sJ oint effusion were al so nonitored.

can be seen in Figure 5 the SEMs (standard error of
rrean) are large indicating that there is quite sone

V@Jihiahi 23 eREHURE knled Ya¥Hdl Aq Q%Senoaﬁttl’t@gfbe%n%'ﬂgalgdogs were

cryst aln
pruthanizedrendgherkegas vedse @X@\ﬁntnﬁd anaﬁmﬁcrmlﬁal etn@ledrgs nericpces of

hﬁj%tﬁ)n églﬁi%nJV\%réltouﬁEf@§lS/W1 Weg Stﬁgﬁtj\glﬁt)n gﬁé @X@gtlll V|S|ble In the

npar e aln at pal atlon and Starts
F}@@@s Ph$ dews @ﬁarge amount of fluid was visible. It proved that these 3 dogs had a

patella luxation.

Conclusion

The applied arthritis model in dogs by intra-articular injection of a solution containing
urate crystals into 1 knee joint (hind leg) is rapid (within 2 hours effects are visible),
short-lived (hours to 1-2 days) and reversible. Relevant parameters to monitor the
process include scoring of lameness at walking and standing, pain at palpation and joint
effusion. Body temperature and knee temperature are no relevant parameters in this

model.

C. Set up of a urate crystal-induced OA model in Shetland ponies
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with a maximumat 8 hours. Cinical assessnent: knee
pat hol ogy. At the end of the experinent all dogs were

wenichanizged and t he knees were exani ned PCT/EP2008/062722

macroscopically. In all dogs %9 traces of injection
solution were found. Only in dog the injection site

V‘ﬁe%;{c?k%'&t f#(ﬂggb he kied 4?_92{{3‘??\%%%&& tRe 91?&%0@0# HIR 0 9% NaCl or
roved that these

do@ &l A dngimbuarats ¢rasthigimbidtn Na@blntﬂ the koee jpind wap p@lerf@rcﬂned without

@?&Qkh | SsifPdRLcti N dogs by intra-articular injection

Ut T on containing urate crystals into 1 knee
joint (hind leg) is rapid (wthin 2 hours effects are

Véﬁlpéﬁs’seﬂm%f sbgﬁﬂ% OP RihehdsS. 'Ilh(,zptgﬁ’é(sslhe@fég WltFr)l the urate crystals

i showad evert tameangsafoothatemlikisg and W@nmnl gWIém'm Z@paﬁoﬁftﬁag mJectlon (see
gﬂreaé) PRk, ngc&ﬂﬂrtlv%s@cofédfﬂé?\}\/@éh 6 BRa¥ hb@@%s?ﬁ@’cﬁon The

knee tenperature are no rel evant paramsters In
t%c@twb@mes govggnagignsfofdamenase. cryst al -i nduced OA

nodel in Shetland ponieslnjection of fluid into the

knee10|nt In eneral thelnjectlon of 5.0 mM 0.9%

r - ’ .., eeyjoint effusiamfsnafling). Pain at
J%tl%h%ngrﬂﬁge jo?Ht ’é?fué’ﬁw@?erglé’é %Hlt(%&l h@é‘&an@f@’se%%rlh fibure 7A
e effects. dinical assessnent: scoring o

| RAEIES SCOTTh i thigr? heirs ﬁ?%ﬂJ@@'OWWWFQ%é(nG?M@ effusion 4Figure 7B)
e&é(lﬂé bt E@ﬂ%ﬁac'g% (>RBHByAS. Néethg'kﬂge i eﬁ%é&%&& not increase

wthin 2 hours after 1hjection (see Figure .

chedwerrt 62 endB& hawsrtbis rbl@ht/v@@lﬁate faaidh%sm@mreaches  maximum at

rggsﬁodrgj ection. The 2 control ponies showed no signs
'anmeness. Cinical assessnent: pain at pal pation

and knee joint effusion (swelling). Pain at pal pation

30K BA st ont kS b8Pt AN RPerTPENh OESsbrinfiht SiPPorhEs were

prishanizedenditoe kngrsrvers Massescppicalty @emingdom Flmapigsenortg)ces of

YWRjec ﬂﬁmtﬁﬁhi%hl ulﬁtbef#ourﬁ’:bt RhachdsBBical e&gmh%%nc'))f th@‘%né@ﬁ)mts of the

Knee J ol nt effusion does not 1 ncrease between

genipsuriscted Mity uratg iIshowedipe mceeqsmtamhlet @‘\mll@w Ayovial fluid,
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tﬁiggé}gﬁg% ﬁftﬂ@éifﬁ?%ﬁl %n&ﬁa%ﬁ%?eﬁgﬁgﬁﬁgtﬁﬁm&ﬁ%ﬂt BEffe controls

Foeved a\m@thology

Conclusion

The applied arthritis model in ponies by intra-articular injection of a solution containing
urate crystals into 1 knee joint (right hind leg) is, as we also showed in dogs, rapid
(within 2 hours effects are visible), short-lived (hours to 1-2 days) and reversible when
scoring lameness and pain. Knee joint effusion (swelling) is palpable starting at 48

hours post-injection and appears to reach a maximum between 72 and 96 hours.

D. Prevention of OA symptoms in Beagle dogs prophylactically vaccinated against
IL-13 and TNF-o.

Antibody titers against IL-1B and TNF-q after re-vaccination. As depicted in Figures

8A-D (wt-only experiments) the overall antibody titers at T=48 weeks post-vaccination,
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the knee joints of the ponies énjected with urate

showed an increased anmount of yellow synovial fluid,
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boost er vaCC|nat|on wer e mail nt al ned a rat
|\@geinatepelpgs wermsigrificantly {aver aog shewedp delay wheg compared to the

qggg&ggﬁakegygﬁse in antibody titer across all tested
antigens an | groups. dinical assessnent:

di sconfort score. In Figure 9 (w-only experinments)
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tlon
othanizedeand;toe hmeﬁfW@gumrQ%@@palﬁlrﬁg@mlr(qdu ggpglahd;n general,
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di sco rt scores measure
déﬁk@i@oﬁndFE@WﬁfalNeX\t fogthisdr all knges a:m%df amﬁlant of mucous fluid was
agci nated dogs showed overt disconfort within 2
hours after injection. The vacci nated dogs, showed, in
several cases significantly, reduced or noderate to

NEhitlicsi 35888 ALAt: dfStorBridorE 81 Fi é’& e (fnb{‘éH rV\Séf/i"ntte'}Serlments) the
diScomort ScOres ror tne vac

ci na
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pat ol Og\ he end e experi nent al 0ogs we
it is clear that non-vaccinated dogs (urate control group) showed overt dlscomfort at6
hours and 8 hours after injection. The vaccinated dogs, showed, in several cases
significantly, reduced or moderate to mild discomfort. As can be seen in Figure 10 the
discomfort scores for the vaccinated dogs were significantly lower when compared to
the non-vaccinated dogs (urate control group). Also clear at, especially, 8 hours post-
injection is that vaccination with only wildtype CalL-1p or only mutant CalL-1p reduces

discomfort when compared to non-vaccinated urate-control dogs.

Conclusion

From the results obtained from this experiment we can conclude that it is possible to
induce antibodies against the self-molecules IL-1 and TNF-a, based on the use of
either wildtype or mutant cytokines, and that these antibodies, directed either against IL-

13 alone or also directed against TNF-o, are able to suppress arthritis symptoms. It can
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eut hani zed and the knees were nmacroscopi cally exam ned
by a pathologist. In general, except for the NaCl

waeemwvnaizedogs, in all dogs the synovial nenbr aP@r/EP2008/062722

appeared to be thickened and ddi sh. Next to this in
all knees a small anmount of nucous fluid was detected.
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Figure 1 shows IL-B and TNF-a specific antibody responses measured at several
time points post-vaccination. Dogs were either not-immunized (saline control),
immunized with [CalL-1p + CaTNF-a] proteins (abbreviated with Ca) formulated
in QuilA, Matrix C, or Microsol, or immunized with [EqIL-1p + EQTNF-o] proteins
(abbreviated with Eq) formulated in QuilA (primo only)/saline (boosters). At 4, 8,
20 and 24 weeks after the primo-vaccination dogs received a booster vaccination.
Antibodies were measured using antigen specific ELISAs in which proteins were
used without CDV-tag. [A]. antibody titers measured against CallL-1p; [B].
antibody titers measured against EqIL-1B; [C]. antibody titers measured against
CaTNF-q; [D]. antibody titers measured against EQTNF-a. T= weeks post primo-

vaccination.
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nodel (ACLT, described in Flemng et al; Curr Opin

Orthop. 2005 QOctober; 16(5): 354 - 362) or the Groove
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2006; 45(4): 405 - 413). Gveg, the positive results of

t he experinents as described 1n the present

application, it is believed that corresponding results

wi |l be obtai ned when appl yi ng these nodel s or
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Figure 4 shows mean scores at standing [A] and walking [B] and mean total
lameness scores [C] (standing + walking) for beagle dogs. Data are expressed as

geometric mean +tSEM.

Figure 5 shows mean scores of pain at palpation [A] and mean scores of knee

joint effusion [B] for beagle dogs. Data are expressed as geometric mean £SEM.

Figure 6 shows mean scores at standing [A] and walking [B] and mean total

lameness scores [C] (standing + walking) for Shetland ponies. Data are expressed
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i ncubated with serumfroma d vacci nated with

[Cal L-1 b+CaTNF- a] fornulated in Mcrosol adjuvant;
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Figure 9 shows mean total clinical score for beagle dogs. Figure 9 [A] gives the
total clinical score (standing + walking + pain at palpation + knee joint swelling).
Figure 9 [B] gives the mean score at standing. Walking is shown in [C] and pain at
palpation in [D], knee joint effusion (swelling) in [E]. Data are expressed as
geometric mean +tSEM.

+ = significantly different (P<0.05) from urate crystal control group at the
indicated time point. ¥ ¥ = significantly different (P<0.05) between indicated

groups.

Figure 10 shows mean clinical score for beagle dogs. [A]. mean clinical score at

standing; [B]. mean clinical score at walking. Data are expressed as geometric



mean SEM The arrow at the left vertical axis
i ndi cates the maxi mal score for the indicated
w@20oan0eBer . Figure 8 shows I L-b and TNF-a specPdT/EP2008/062722
anti body responses neasured al several tine points
post-prino vacci nati on. Dogs were either
- i nak ed N p - i
e oo R0 88 F i PG WRER ool roup
[T\ indiggted tiGa hointl b + CaTNF- a] proteins
(abbreviated with Ca) fornulated in QuilA or Mcrosol,
or re-vaccinated with [Egll -1 b + EQTNF-a] proteins
(abbreviated with Eq) fornmulated in QuilA (prinmo only)
or saline (boosters). Antibodies were neasured at
T=48, T=54 and T=58 weeks post-prinp vaccination using
antigen specific ELISAs in which proteins were used
wi thout CDV-tag. [A] antibody titers neasured agai nst
CalL-1 b; [B] antibody titers neasured against Egl L-1
b; [C] antibody titers neasured agai nst CaTNF- a; [ D
anti body titers neasured agai nst EQTNF-a. =
significantly different (P<0.05) fromsaline group; =
significantly different (P<0.05) between indicated
groups. T= weeks post prino-vaccination. Figure 9
shows nean total clinical score for beagl e dogs.
Figure 9 [A] gives the total clinical score (standing
+ wal king + pain at pal pation + knee joint swelling).
Figure 9 [B] gives the nmean score at standi ng. Wl ki ng
is shown in [C] and pain at palpation in [D], knee
joint effusion (swelling) in [E]. Data are expressed
as geonetric nean SEM - = significantly different
(P<0.05) fromurate crystal control group at the
indicated tinme point = significantly different
(P<0. 05) between indicated groups. Figure 10 shows
mean clinical score for beagle dogs. [A]. nean
clinical score at standing; [B]. nmean clinical score
at wal king. Data are expressed as geonetricnean SEM =
significantly different (P<0.05) fromurate crystal
control group at the indicated tinme point.CLAI M5 1.
Vaccine for the treatnent of osteoarthritis in a
vertebrate conprising IL-1 b and
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optionally TNF- a cytokines or derivatives thereof,
and in association with said IL-1 b and optional TNF-

W@ 2@p/0dB6i1 vat i ves thereof a part that is non-seCT/ER200$1062722

respect to the vertebrate such that the vaccine

elicits an i mmune response in the vertebrate agai nst

éL%INPS and optionally TNF- a self-nol ecul es of the

sald vertebrate. 2. Vaccine according to claiml,

wherein the IL-1 b and TNF- a cytokines or derivatives

th@fa%@ﬁe %r%@fw%l‘r%gp&sbsﬂotahhﬁt?ﬁn%%rt%?raﬁé@orﬁﬁ qug 1% and

verte accl ne according to claim1l :

virdipeally t¥feagaiokines at déryyahers-theriepl, and n assopietien with sié IL-10 and

VcﬁﬁlBﬁQrTfl\Ilfa SPABVFGSS tﬂQre@f‘& 98 A iASIeLdh A Vos Sk kY @g vertebrate

froma mcroorganism 4. cli ne accor ng to any

tsueh ﬁ?%éfeajvafgm@leéwltﬁsan 'Wr'i@mﬂ rgspanse pathe weﬁabratesagamst IL-18 and
ol TN b ok Feles!d? ildaid Gérddepdigt € compri ses an

adjuvant. 5. Vaccine according to any of the preceding

claims, characterized in that the IL-1 b and TNF- a

o%t\)%léblﬂgﬁc I‘dlqg rt%l@ﬁﬁ Y%hérglﬁ ﬂ?é(t‘?d ?Np'op@/féldlﬁ@stdf degvatlves

I's reduce en conp are he sel f
ﬁNFBOfaar@ytomglqg@yswthﬂﬁ@e@bﬁqt%ﬂa@@d vertehnate. of IL 1 b
and optionally TNF- a cytokines to produce a vaccine
for the treatnment of osteoarthritis in a vertebrate.
7. Maseingeeenrdinade elaintll ar & whergindhepart thedisinaniself vahdespect to the

T\Mﬁeb%t&bf&ﬁﬁrﬁé%@%noarntl?@rﬂé Yék h’?ﬁﬁ§nttd%‘ﬁ(/&9frorﬁraemﬁ%39éms

respect to th eated vertebrate.
according to claim6 or 7, wherein the IL 1 b and TNF-

. QcBkE %&)r%%?(gr hyéHthy S%céﬁ‘iﬁgg%fm@rmﬁme?éé% GdrEfat’ts hBn-self

an antigenic m nant derived froma m croorgani sm
tWthpiesermd & thee/elalreiaommisetige aditvaitdi ng to any of the
clains 6-8, wherein the IL-1 b and TNF- a cytokines or
derivatives thereof are associated with an adjuvant to
- odgeiae eReordiag ¢o ary, ofthe pesediag clainds. thatastesingd infthatiae IL-103 and

C'h@\‘—” g% ﬁ)an%s Sr d&rh/%'ﬁ@t% RElchPRaJN bi %Béétlvttyﬁa't s rédibe@Nhen

tokines or derivatives thereof” have a

momi@wxwﬁfytnerﬁ@tf -4 3 ead UdEda arekinevaifhe sertetiratet he sel f
IL-1 b and TNF-a cyt oki nes of the vertebrate. 11.
Treatment of osteoarthritis in a vertebrate by

disgicfiled B agd apienedy hbFacedekingsdo Paodusy agrceine farithg figatment of
Lt arthritis in a vertebrate.

7. Use according to claim 6, wherein the IL-13 and TNF-a cytokines or derivatives

thereof are homologous with respect to the treated vertebrate.

8. Use according to claim 6 or 7, wherein the IL-13 and TNF-a cytokines or derivatives
thereof are associated with an antigenic determinant derived from a microorganism to

produce the vaccine.

9. Use according to any of the claims 6-8, wherein the IL-13 and TNF-a cytokines or

derivatives thereof are associated with an adjuvant to produce the vaccine.

10. Use according to any of the claims 6 to 8, characterized in that the IL-113 and TNF-a

cytokines or derivatives thereof have a bioactivity that is reduced when compared with
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the self IL-13 and TNF-a cytokines of the vertebrate.

11. Treatment of osteoarthritis in a vertebrate by administering a vaccine according to
any of the claims 1 to 5.



