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Type | interferon bl ocking agents for prevention and
treatnment of psoriasis Field of the invention The

w0 Dwensi2zean rel ates to the use of a type | i nt epEBCHR05/000566

bl ocki ng agent for the prepa{gtion of a nedi cament for
the prevention and treatnent of psoriasis, and to a

met hod of prevention and treatnent of psoriasis using
Aypedeinterferentlocking agents fagerevebdicrgandrireatment of
i nvention Psoriasis is a conmon autoi mmune-rel at ed
psoriasitat ory di sease affecting the human skin. There

is conpelling evidence that, simlarly to Crohn's

di sease and rheunatoid arthritis, psoriasis fornation
FieRlWftise ihvemtioan overt sel f-perpetuating activati on of
autoreactive IFN-g secreting T cells. The initia

onset of skin lesions is followed by chronic rel apses

Dife inbentidnselates to thepiseadf laytype I iggeerd Byckg\dgeniortheareparation of

factors ipcluding infections chani.cal stress d

8Pl Eamenl Gu el rps B BRSmel SRauads b & ol of
prevergioh laad petinoent of psofiasis lusing astggel Eintenfiecomgdloekingedgent.

uni dentified innate i mmune response. Pl asmacytoid
dendritic cell precursors (PDC) are key effectors in
Backgteund rof thel ingdntionmuni ty due to their unique ability

to secrete large anounts of type |I interferons

(IFFN-a/b) in response.to viral stinmulation. Virally
Bxpasisds #DGnswnsetpianiung-relafedanfanimatbry disdase affeeting the human

0t P B mPed plkeneB Styr el TR el end M ator
anthoilis dpsogasis tommgtien teisnks foeh weeneit selfperpatudtiaglagtivatian of

A0 b B 7 G4 1 AT S g b avome

tetapses of the dskease hgidallp triggeeedisbyt envaionmemalirfectorsi inchading offections,

. I ' ' ' f [ ,
Rt BTG st e BEP BROOHY Bt Ml el Abfve e
datBogeh3ob celll €@t adeatheougihcyvyet uhidentified inmeage mirsiane response.
accunul ate in peripheral tissues of certain non

i nfectious inflammatory di sorders such as allergic
Elasmacytoid eiendritictoe presutsaree(RIRC)| anp kay effectdie irsinnate sintivichl immunity

agftoide () aup s |
N R
tesponseda viea)stautionr\Gratin expopsed PO Cryyhsequegrntiy Nifterertiate-ibto T cell
Sty deR iy &ll%{?@?{hgpgtfelggs {S%Qh@géegrﬁa{u?éﬁoh%f bg&ﬁé‘&b%'r Reloid DC

sever al’ structural rotel ns an

roughdF Nenthus providingia binisde igk betwehe innateeartd adaitiearitadel

i ORyri I [ : .
8 o ARl LI L 0 s anc
ergpns hoveverofradnigstion lepgorastive tdceuitment] ok PGhfiloat e thned into

ggr@le&? i t60f %Fim?in}“iﬁ#e%ﬁ&n. Wé I%hbérigiteg af.‘ TR ldeﬂn&t'aﬁzooz, 119: 1096-

ave ‘been sone repo Iterature
b(b’@haygshqwqihgt@@g@aycalm aeaymulate in peripheral tissues of certain non-

infectious inflammatory disorders such as allergic contact dermatitis, cutaneous lupus
erythematosus and psoriasis, however a functional relevance for PDC or their secreted

products such as type | IFNs has not been addressed or proven so far.

Type | (IFN-q, IFN-B, IFN-w) IFNs are members of a cytokine family including several
structurally related IFN-a proteins and a single IFN-B protein binding to the type | IFN
surface receptor. Type | IFNs inhibit viral replication, increase the lytic potential of NK
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bet ween psoriasis and type | IFNs or the description
of IFN-a bl ocking agents. Schmd et al. [J of IFN Res

WA Sd4/0372471 229- 234] have detected | ow | evel s OPCT/ENR@5/000566

MRNA expressi on in psori asi_:':a epiderms. However, they
failed to show | FN-a expression on the protein | evel.
Furthernmore I FN-a was .found only in the epidernmal

Yrpaerersmexpregsianfgtess hMHEMRlscylep apd istradlats the development of T
RAbSIINGRs i Rimide | F\-a systemis locally activated in

psoriasis they concluded that this nmight be the result
of a viral infection or a dysregulation of the

I?Mﬁé’ kit eth@@ I’(?é% |BeeN §8mg‘?%poﬁstu$ tHel litdraturd dediRY With the assomahon
Der mat ol describe an activated ty

tpetwwepwsaéﬁ a@idgm I IFNg opteerdRasrintian 96 - atblO@k'neégerﬁal Schmid et
a kﬂJ vf IFNReS 99991 45980854 nblhdbietRbiRa K @verk of HNea Prﬂiﬂ]‘)(‘@)(pressmn

coul d be used for prevention or therapy of psoriasis
IBipsgliasiT eReeMip mvmv@y.fﬁlﬁddaﬁawm eXpEssaia on Hiapratein level.

BlirHeRmEid IFRG @84 %Wﬁabn&h?f@@bldgrmﬁﬂméﬁf AreBagH theuthors
t her apy. can occasi onal J;lylft“ psoriasis. In
£

pPwded Bird gvidaere thatih PaﬁXFtGE‘z'ﬁ I@?”hﬁcnva%t“&p%pﬁ‘ﬁ they
éé?\'&ﬁ‘:lﬁ@&’lthal?rﬁ&o’m 39?13 be BRYeslitéra Qtal RfectioPbr d d%&{;@&ﬁﬁn of the cytokine

125: However, this is a rare event
'&Swgfkderl ng the h| gh preval ence of psoriasis and the
frequent use of IFN-a in cancer patients as well as in
anti-infectious therapy. Furthernore

Yapdeiits st abél Inyess Merpatoh2dRs, 1561501601 dBpesoan ackivited type |

|ﬁ%k@§éléﬁ1allﬂ?|ﬁfhv¢a@% 9&&@%‘ diohal kY, DuEadé ndtliggest that blocking of
psychol ogi cal str V. infection as well| as various

RS TRIG BRYSSS: fﬂbprIeY?’H'PUr?{ theeary 4 IPseTasiss Sgie case reports

It’r’d%hnd‘l‘s"étéd thiak sﬁﬂérﬂ@ IFN-& %Leﬁmumb |ad}iN§NYﬁhérbbﬂ Gﬂhélaﬁéma or
psoriasis. Therapeutic | FN-a doses, added throug

%&?ﬁ%@ﬁ?w&ap Qccqﬁlqjﬁ{ly rigger F?ﬁ?ﬁ@ﬂ%!ﬂ Qrpglquqegd@}lwlgqals [Paulu22| et

?e\bxt%faad)erﬁﬁcﬁérhe{?ﬁ@i 169395 tegst:rmhﬁ@t blaiBrSJ m%rgﬁdmggf 125: 463-5].
actors un arapal et a oKl n
Beevesaisisa (Rre sie tr@”ﬂ@?&%ﬁ%@%ﬁ‘ Ryevalencrof ghi(asisand the

ht Gdeadf Ollnreid:tlh %bﬂa@%aﬁeﬂt& as well s {ri 51&|d|ﬂfé\éﬁéd%ﬂﬁéraby FHurthermore,
unanlze (0] experi nen ala are

BN e ey o e paLine o A dRetb R bl ses Fpoisis ather factors
égJ@amtpwsnea|lralmy {p@ymolfdgafaegresal Hh?u&l;atudmlngswvelnasdwme @iddications
al ape e | S or systemcC upus .
A o tota Bpers i AT AHECTAGS HSiARA welHknown triggers of
HoBIasS e’me‘reﬁpémﬁctﬁwatdades ‘HaeedmpRIghGhe 8kdgensud Rdte, might be a non-
st a&em?nt a out gl ation between.| FN-a_and

e driq9er g Se(‘fF H°§$ Quastregin peofiasis ingdyeng fagteyrs.
Ilmted nunber of patients having been anal yzed. WO

4936 d d
CBtharansiel 8 K A2 nas S aRo) fguf RS SovripRrb 2
ta?tépfﬁotﬁw@t that EMrarniagleNad 0 amhle?eodbgﬁbmabdftaa?hianizbh @atibody.

t hesec oundads re eseniin . d upsti tute
S, STPEASTOH 18 4R GEAEGH SLMA BBt o AREAP AT Rl the known
mﬁmpinasfel disefises asithsudhninsuiia-depenadiet tiabetes enallites (IDDM) or systemic

BB kAL B7 sl ko e 5 R o B g T paver

@Jasnbrm;mtalsﬁatement about an association between IFN-a and psoriasis or Crohn’s

disease by referring to the limited number of patients having been analyzed.

WO 00/64936 [Wieser] describes peptide homodimers and peptide heterodimers -binding
to the IFN-a 2 receptor and focuses on the physical and biochemical activities of these
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shoul d be used. There is an unnet need for novel
psoriasis therapies since current therapies of

w@smsizRis are limted by their limted effi capgr/cCHR@S/000566

side effects and their inabiiity to prevent new
rel apses. \Wile novel drugs Such as anti-TNF-a

targeted therapies are able to induce fast disease

SERRALB Fepresangng BN 2w aliytes sAprication of thesercompeunds to
i’hﬁﬁhfna@r@Qnﬁﬁé%étn@ldlstegﬁs‘%httﬁe brodGER S¥ngY arylﬁg esfed, and the list of
I nvent 1 on e Invention relates to the use Y type

dipgases alserroptainsisegaig dinwevey é*herass rp ingigatiqn theNFN-a 2 antagonists
SYLRON sy or type | I FN-receptor antagonist, for the
preparation of a medi canent for the prevention and

treatnment of psoriasis, and to a nethod of prevention

ameﬁg SPbAR&tnel fmuapﬁoﬁay&ﬂaga@est IR durfeht ﬁm'éfa%‘ié%rbf psoriasis

OCIn aent In arti cul ar , the invention rel ates
@rs "weﬁ ﬂn%ré'm'm isagy their sige effects argl theirdeabilitys to Arevent new

lefli¥sas. ahiROIVeRdrugd SlicheassdrtlaNAR té\@&ﬂed lihdYaFied atd m&% induce fast
or anti body fragnent, preferably humani zed anti b

dy,
diseapgdemission, loag éﬁsmdheﬂaex isgipt gp @pwhduebto theis bigh metentlal toxicity.
interfering (si) RNA or antisense oligonucleotides
inhibiti ng | FN-a production by sequence-specific
Na nRNA. Sinmilar reagents antagonizing
other type | IFN famly nmenbers or groups of type |
are also part of the invention. The invention

?feﬁ inMeItiop é?'aieééo the us 3 adyresldnteriaondilockingagepty sugh as a type I IFN

érﬁé!;dlﬁﬁ PtyRE | WN-?élﬂBto‘ﬁ tinfagod, ﬂiﬁﬂte értEBbr@fl@n bfef RBHiRAment for the
mut an

body r anti FN Fc
SRR g reaman: oﬁ%%anps'%mr@ee@éngtaee of rBsention and reatment of

poriasit asing @ type NinfeyBfonblddk ’gselg@ﬁfﬂ ling. Brief
description of the figures Figure 1. IFN-a production

is an early event during the devel opment of psoriatic
I&lﬁaﬂlwﬁltﬁ@&vaﬁ\ﬁbﬂ rBlafds tB%U@rab lu¥e itiraih &k Qe dWﬁﬂtagomst is an

I|ze | FN- a | RF-7 nRNA expression in
IR piiBhenS) 6 grAile a0 Ra N aieady SlRTHREROTeR rpreferably a

Huharizel ah)t.boJm tf/p@IUFNS'e@éptérhﬁsMn poviein, (d?BNﬁ)shbﬂMt@ﬁé?ﬁb (si) RNA
reI tive nohi st ochem str

B?rﬁgéqhﬂom?qp?9%§slgblg|tleﬂ gr-br%,p p;S iR Py s?ﬂu‘;‘%% SngIfIC targeting of
IlFﬂlSclx RNA. l@ﬁnum+8:)gentmamugﬂm¢ stemntypé | HFNJI’éh’ﬁW Imfembers or groups of

§ic] GRSt Elbrgar ot e vamie ol iRatAR ey relates tosueh a use,
wisetpingine tyipae IFN-Resepin baggonistlis b AnforEN-bip4Rcestol SntdEBY6r

the total dernmm d i.der cells are calculated .
IiBRIESmET. Pisnf e LENIER Bionirrienar stial o sarciicaly
ihieefedisg with typa | #00sigablthgragni fication. + = 0-25% ++ =
25-50% +++ = 50-75% ++++ = 75-100% < = bel ow
detection limt. (c) Lesional |IFNa expression during
Biief depaiptiam eithe fideneel opnent of a psoriatic |esion

Figure 1. IFN-a production is an early event during the development of psoriatic skin
lesions and is principally mediated by dermal PDC.

(a) Normalized IFN-a and IRF-7 mRNA expression in psoriatic plaque lesions (PP, n=24)
and normal skin (NN, n=11). The figures of the x axis (MRNA) represent relative mRNA
expression.

(b) Immunohistochemistry for MxA protein on cryosections of psoriatic plaque Iesic_ms (PP,
n=8), uninvolved skin of psoriatic patients (PN, n=4), normal skin of healthy individuals
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from uni nvol ved skin transplanted onto AGR ' mice.
Kinetics of human IFN-a nRNA expression relative to

whneovan3@KPDH mMRNA (1 FN-a nRNA, bars) in conpar PGDOHR@®S/000566

the expansion of resident CD3 T cells (CD3, solid

line) and the induction of p4sor| atic papillomatosis

(Pap, dashed |ine). d=days after transplantation. Data
@\H‘brﬂ%ébﬁmd atReic dermatitis skist(ARdaT4) spedimen; Bercegayesdf Mxdopositive
EH SRR tofaf ABIThdTBAE Spidbfha TBHY N calBlaid o mean of two

Intracell'ular IFN-a an surface I'n de
isferpndentetaunts of uae randemdialdsawith a ﬂ@@rifcd@mgmﬁmt@n +=0-25%, ++ =

P58HdALLL = '5@57'50/@&+(+d 51665 af‘c'bg% Bﬁl)l
soriatic plaques) and uninvol ved skin Fi gures

f hl-@ih@nad{ Uﬁ\&ﬂﬁp@sﬁ'@@ dudngthe gpoftpgeaus develppmenl of a psoriatic lesion

#orANAlINVEINE 5Kin FréHéidléHteJ Siito lA@sieH Tce?I_R|n|ef|€€(&4{‘uﬁ{a‘ﬁr]rFrHijNA

t he deveIoEnent of psori asis.

epveRsioaalatiyg todpintasy GAPDPAPRNAG Ht-@ §1RNA, Ha6s) in gorgRarison to the
&N.D%hg.an Gﬁfeerd%mtc@@frmeﬁ@tc%s %né i) '&K@bﬁ’é%qd?& PH of B¥orftic

post transp antat i on

palIoRaS (HAPA9R0 UNe) dotaEntompia N, DAtaspRPsRljhe mean
L1 Sfhd &t RUiafoH (Sd)%%\ﬁé P\deﬁé‘rﬁ%ﬁ{é&( effBnfsa- | FN-R), or

In aglsorlatlc (PP) of the graft donor. Error

(¢ Pouplg stai)ing efdmééf@Ht"abW -3 eaf geifareBREAR ip dermasingle cell
%bénénéhs(c@nvé@%ﬁ%%%lobme %esmwéwnsqaaiﬁ ea@vén&f?g edges of a

gure 3 . devel opment of psoriasis is deggn ent
Mr@wgaﬂuwmwaﬁv@wd&k%w igureg)in et aadramiePIesRPtY.
MRNA expression relative to human GAPDH nRNA in skin
rafts harvested 13 days post transplantation (p.t.)
E@!ﬂl—&u /ﬁ_@’ VR s'9aaphis ‘l‘%‘i” fRfocs Tl%@PW@Grﬂ”ﬁd e dgyelopment of
f3cieRisOr antl BDCA-2 mAb (a-BDCA-2). (b) Total CD3 T
cell caun ermal papil | omat osi s and gdL
# before

Aprelciuiky qei(@puvt@r@mphew%ma&pafémaéow r?é’é)!”a?ﬁ’h@'"@
t('éh%lp&‘v‘\tﬁtlﬁﬁ@rﬁr‘ﬁ)oﬂ/ed sRin d%P‘)O PRY aR® 39 A¥ps ﬁ’ﬁﬂransplantatlon (p.t)

tfranspl ant ati on ol lowing the adm nistration of
|°E‘e¥t”9§§‘%ﬁ’@ﬂ'é%ﬂat@6‘rﬂfﬂ {YpRHTRIChRY contiel NtbgE-ASG) aran anti-1FN-o/p-

eaeBBNAB Y a-1FN-R3driin BB%r?ati@'dlé‘tul(Fﬁﬁoﬂtﬁé grep doRBE. Error bars in (a)
| FN-a2 (a- aj |l ed description

&en@srenmﬁﬁt@wame\a@t@edsbk >qu$ IndbreREeR /oY e“@P'F‘é’cﬁ’éfr*ed mice.
cells with high production of type I IFNs in early

Al £ b bl Moo S bl Bl T bty poc
@n ?foilfathmnmw|m -a ﬂﬂrf(A aﬁprassudm @natw w@ﬁurﬁa@GAlPlD@l mlRNA in skln grafts

I NT 1 I N SKI orla ue esl

navesttd THeE Aas srabaonat) Bliowuns theadrpiiSugn of iotype-contro
A AGGRbI AntiPBOCAY BAB 26 BDEASTOWN by _
EIEBRIEPTEIERHE (eh eBEra ago Bifbaiors oPad arB acanfisis (ac) i

il@‘mgnaﬁBBéiéfe?t)anslprﬁnwtleﬁf(mrmg}oWedl9R|nCd)0tPI\’i*)Séndt35 ddye post

arRelep B e e SrifateloBef hpematthed rirol Ab (96), ani-

BDCA-2 mADb (a-BDCA-2), or anti-BDCA2 plus human recombinant IFN-a2 (a-BDCA-2 +
IFN-a).

-

Detailed description of the invention

The discovery of PDC as crucial effector cells with high production of type | IFNs in early
psoriasis development has led to the present invention that blocking of type | IFNs can be
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di splay an activated phenotype. PDC activation during
the transition fromuninvolved skin into psoriatic

w@b@gugr2kesi ons contri butes to the pat hogenesi BCDTCH2005/000566

psoriasis. Antagonizing type | IFNs (e.g. antagoni zing

| FN-a, while leaving | EN-b fithtact) provides the unique

opportunity to specifically target the type I IFN

yredi astRsevention andrthesanyi of pagrasis: biighswinbrery stiP D@ srfiitrating fthe skin of
L n F i_at: . -

801 BSHAb £ RA RYAB ABh F BaTEHRH ) g o proa

pajientsriiap bel shaws by iemyinghistocherhistry and tiow coretry of singlp sell

Bbi @@p@éso'ﬁr | é@%@%ﬁg g;gecﬁ% JSN@('[‘JE é%t?ébbﬁ'%@'nté}‘gﬁ@% in contrast to
e destiog phenwtgpe FPDE Foynipvodueddkin, PEC infiltsating peoriatiglaque lesions
L
APaafrRaRald heBOOVE PO aFieton UARERS (BhsildiPo ypiilived sicn
igto nﬁoasamq Blaqus lesians codithutesstogherpatbpgengsiserf ipsoriasis
inhibiting type I |FN bl ocks devel opment of psoriasis
and is a gﬂeent way to prevent and treat psoriasis in

Antaaerizing yRed |E—‘,’%‘pﬁeegs sntagonizing iiN-hwhilelpaviog el igact) provides the
m&ﬁé %doﬁuhﬁfﬂo%ﬁcnh&all? Ré%géﬁﬁe W';Beq IR4E RRIIREE RlteRideXisease

uni nvol ved ski'n psoriatic patients

wrpawpn aperiasisorhile patRtigtydeayps Ap mt IFN-B mesiated antivisal

|§hnf1&He| rlésﬁdr%@%gctpﬁﬁ%éﬂdnﬁg FF‘N 3 nb?érﬁlg’ Blemstthé Blsgéséj @Mﬁalso
mce, deficient in type

mrﬁwrt@ceéeﬁsgra& ip dermanstiaieg 'ﬂ@ @lﬁva@t nr@@!;n;cal madel. G psoriasis
ﬂ%&émeael (EB@ﬁnémétoéﬂgh‘ BYH Mcag0dls Ubo: 75@#@6%%@5 for the first time

uni nvol ved skin are transplanted to the m ce
tlbgll#ﬁijHﬂ tapoye B?ﬁﬁf@ct"{%‘@é%%téa? ! IFquplgcmnmﬁmrQ\@atlfpﬁ)e@cétherapy of
M@Els Sthid leldafﬁ¥ F@Q&ﬂgﬁéﬂnagg mMdiR &lﬁﬁ)@l‘ts ﬂ?att in‘hﬂﬂtir@ﬁy;%‘ﬂFN blocks

proliferation of resident human T cel derived from
@W@'%’ﬁ‘@nh?ft RErigsieapd i5r3 RAteRt vayita P“?Vﬁm ?@l tregt PE@IASifgN GEmans.
psorl ati c plaque | esions does not show significant

regul ation of IFN-a nRNA conpared to normal skin of

¢ BXResRIPILAWINg RS AG G oPmang Pf Biqriatio|esions is tudigh® dut

mfotruﬁls;ﬂwétmdn&a Nn MhicAUNIRbIVEK | bﬂn @€ pEUati€ Béﬁén&’é‘transplanted onto
| FN-a signature with significantly increased

AGBT ause BRONANGoRRly ponerbIRR AU IRAGEBIPEORAIk SKinHesion within 35
days. ABRA2Y Rficdd Heficidrith §be | 19 a‘nE"thfb fi FNbb@ed%’rAn addltlon to being

oteln als

: gestin oduced
pr/ égﬂtlpﬁg\ogﬁré frags'g E@we&futhgerﬁgquqesa fL@mvolved skin are

tPAHRPRINYERE 0 tlvﬁfl@édk?dfm&é udimg BN ab SohbablEHdBUE $BHIOTHIE BvfdhZed mouse
i ncreased mMRNA | evel s as earl

as day 7 after )
PALE! LY tREYIE dependent enytha '?f@bRCt&?t'%W_Yl&m"fS@“eP &f ?eéls’ﬁaﬁ hpman T
ks lde AN Frdririti® enbfafted Ihe-peorilitielskan of | FN-a expression
at day 7 and 14 is paralleled by the |ocal expansion

of resident T cells. In contrast, disease

lfnmhrrairemgw biiaticgsladue |@§¢rﬁh€dd&l noP 8idv Jsugmaw? |tu§regulat|on of IFN-a
a

ki netics, rting a

PRS0t AL ARSI e S9TErs Hwelek 8P oA Alaayp lesions but
sRYunholyéd skin bﬁhormﬁngﬁﬁf debasttatélas ﬁtjﬁa@g&btdﬁgwﬂﬁ significantly '

Xpression 1s e npo t durlng, the

BHBae b PR PR IR e (PN TG B aAMEFIoe | BB fisesence of the
IlFM-a Inas cibledex protsie &Fid.Olib) tSuggadiiag enaliiEe e pdac&sarlier during the
development of the psoriatic phenotype. Analysis of human IFN-a expression reveals
increased mRNA levels as early as day 7 after engraftment, reaching a peak at day 14,
before rapidly declining (Fig. 1¢). The induction of IFN-a expression at day 7 and 14 is

paralleled by the local expansion of resident T cells. In contrast, disease formation,
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Intracellular IFN-a expression is confined to BDCA2+
cells (Fig. 1d), indicating that PDC represent the
w@eoosospat | FN-a producers in devel opi ng psor i BtT/CH305/000566
| esions. By contrast, |FN-a expression is not
det ect abl e on PDC derived frbom uni nvol ved skin nor in
erl heral bl ood of the sane psoriasis patient. Since
ehbi apifermay hapilamaieys.ghows delayed kinetidsestarting at day 21 after
7 Qgp%fdn\ﬂﬁ%nb Fé\kcﬁ liR%SN Geveldprient af CPJ Sf‘ égt he). The?e data indicate
't citation of psoriasis. Intravenous ct
Wéhltan\hru EXRrassierisiespenially/impedard gudng ﬁﬁteiabmyassswfam flexglopment of
theTHREH R lchendl b butt HARRBRE e s% e8!
e P AR RS e ol ipedeparee
2a), and conpl etely bl ocks the devel opnent of the
RE8Ed Rl FENBRABLKRBN idrfindd (& BIEAS-F allls (] ‘1‘&)991d|caténg that PDC

- papi | | omat osi s ((}Flg b) conpared to mce recel Vi
teREeseRdhe paneipal d@ RFBEHCEE ingevelpRitg Psanatic siibresienso By contrast,

I‘F‘ﬂpé(ekp?bé’é?oﬁ)fs déﬂb&‘é@t%l!l@%nn’[ﬁ: BéWéd‘?Fdn? uﬁlmcﬂvéooskm nor in peripheral
psoriasis in Al mce i s nediated by PDC activatl on

Riped efiae §é@ﬁ@@p@aﬁl%matﬁm5wcem¢s D hightareyms of type |
@%Hriscﬁbbydérﬁé& ﬁiNia fbwy@% RiKal 30 i {hRidLitatioh YPBsdriasis.

| FN-production b In vitro. Intravenous injection
of anti - BDCA2 rmnocl onal antibody (mAb) | eads to a

ikfrabetods irfsbiish 'opﬂetﬁfallilﬁé b RLEHN- b)ﬁNe@e;ﬁBr é’rﬂl’l‘)oa@ sfﬁrﬁr?gr |mmed1ately

transplantatlon % , Inhibits the dernal
gy FesRiantationy 'nh%t)s @ﬁqlecqlwgtn@@g@pagﬁémns&n qfﬁ%SIdentT ceIIs (Fig.

%OéhcﬁédnSplét@@rBPédkﬁ%e %mphfénﬁgf thY pSeHlie pABhotype, with a significant
| omat osi's (Fig. 3c) and acanthosi s 3d

F
%&H‘qu RAPioMalosYEith ) P%\Pade@ ¥ Mice retsiving %H?Qﬁ@eovamhed control
aitibbdBDCA2 treat ment conpl etely reverses the
inhibition of T cell expansion (Fig. 3b) and induction
of psori asis devel opment (Fig. 3c, d), confirmng that

scfdﬁ%eﬁﬂgeéﬁveﬁﬁ“orpﬁwnhrﬁ@lvéd bfe- B@iﬁ‘ﬂaﬁé tin By pdoribkia i in AGR’ mice is
uction by P hese atagrovethat IEN-a is

ﬁs@ ISR B RTRAN B S5GishPhel X VATiRNEAS antbody Specically
tarfRed hirfa® PD@‘a’*ﬂqnm&td tﬂ}é AIFN- %H&ti@ﬁ o IFRE f Wil lIRravenous

RIS S ANt B AL APREBTR BN s Bl 2RO & -4 Fedigion of lesion
mnva BINfay ﬂ\&ﬁe(rwan%tamt(wge es)emmm.tew @Srinal PREN ffainsion (Fig.

in f usi on prate ant | or., smal |
T8 i A RARrL Rt g Paptass S50 e el GRrLAW S
éammtnaw‘su@mg.m) hrypgcanttdsh (Pigodéct i on by PDCs i n
i nflammatory di seases. I n particular such bl ocki ng
agents are (i) humani zed or human anti-1FN-a whol e

Mli{lﬂldwdfle&&g@’fou@miFN-bﬂdYhé‘Flr\ll_aQIBMHkﬁwg(H?aihtlfBDfott%atment completely

ant a zi ng..sec a rt interfer

AR IR BT SLERSLepRng B (0. BRS R b AAALTs development

(Fig\'3a, q)r mi'lﬂlﬂhlntgmhat(the déve&fptrlenl Eﬂ‘ﬂ:s@hbsuﬁ foRediated by IFN-a production
an i es, . mut ant e
PR Tl bRl At P i PReSShosBlepd TRl Bt Briesit”

dd\fétﬂpﬁ%ﬁt ng with type |I 1 FN signalling.

Specific blockade of IFN-a blocks psoriasis while leaving IFN-B signalling intact for a
potential antiviral immune response.

Blocking agents refer to any DNA, RNA (si RNA, antisense molecules), peptide, protein
(including fusion protein), antibody or small molecules interfering with type | IFN signalling
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One aspect of the invention relates to a nethod of
treating psoriasis conprising admnistering an

w@nios/H3 M a anti body or anti body fragnent in aPQUaRRIOSH00566

effective agai nst psoriasis_ Lo a manmal in need
thereof for exanple to a humhan requiring such
E? nE The treatnment may be for prophylactic or
urjGlion ard/eritypr SEN PF%H'C“PH by EBGsrin énfleemmatery diseases. In particular

aﬁcth blb&d}h@ag’ﬁ?ﬂé Hedy humaRized 6f ﬁm\%{n ér‘ih-FF*Rea WB@ é?'ftlb@dles or antibody
har Htlca reparatlon conpri si ng anti - |

aemgalai 3o S55). GRIAIPYIZIAY SRgTe dEth élalsmrt aﬁ@r&stnatﬂwbRNA or
Qﬂtf sfdn@é ol@g’m\u@l@bt‘ldéréarhﬂlb(tlﬁgleW@BFo%uctme(|ﬁ)r5rit| IER I}klﬁ‘ Lreceptor

e in an amount effective agalns
6%‘6%%?& Qu aﬁhtéfpaéé%{ﬂéc Iy REotgingi tyge ] HFd¥ egretat ft@@paﬁ@tgms, or

sma molezuRe &fte @Sringi With 18661 IFNBdigHYiingand i ndi vi dual
condition, the individual pharmacokinetic data, the

node of adm ni strati on, and whether the admi nistration

mefa@becn bOWth\ﬂﬁhbﬁ rédite$ fted MRMHSI F trBh'ﬁr@oﬁs%ﬁa&ls eoﬁnpﬁ‘sin
an indi vin abodvvel ht of abou 70g

f
R eftﬂ‘&ﬁ’&ﬂ’ﬁ@é@ %ermbﬁaié%gf&@%fwa arppﬂyﬁn%@@gﬂvqagainst

pEpriagisap prmarhimmal |ﬁ|n)ée<5%réﬁl,, fop&ingia % Btérhﬁmequfmng such treatment.

el 0 roxi mately
TR T O
agBIfNsa aefittydy eslpleferalip wethe Sordl &FQ ﬁ%ﬂ&kﬁﬂlcélrbréﬁh@atlon c.iomprlsmg

nvent | ar adm ni sterin arnmaceuti ca
PSR arBeBRAd GriogourbPhamaceytical Mg epiapie darand optionally
adjuvasts) I ae@ntugmwérmabdyiues:sem i N drhé\eht effbttRe against psoriasis. The
oduc or.antj -l EN-a/ b-receptor antjbodies,

age o h? tlye ing t]dﬁ%qrgﬁ UBPB §P§°'er'E§eaqe yvp|ght and individual

caeidphpthefingividual phateicokinetic @dﬁﬂthe e eBh@inistration, and whether
nterfe F():jna\ lin These

B AEBUTHLEP & o piokPlectrcs Bl anbaes o Fecaasg ot an indvidual

Baing s bogymaigra sf aboul 1@ kg dsagifly idds€ B RstéEd idom aBprOXImately
articular co nd to

i.tioner ba
§lthiabpt 05%%5)'&??@8% P[ %?%nas'v NREL aqﬂﬁ%fﬂa@f 4@t apRipxmately
mﬁjmg] of@nantitiIAN-sadiboeés, its age, weight, and
i ndi vi dual condition and the node of adm nistration.
Phar maceuti cal conpositions for parenteral
Administesing athesbjocking lagastsireferray & abive is Ao ﬁdmfd@d I.ratlhemvennon in

SR PSSRl iRl SRR R oA () e
erFtisenseatigbrucietites mqu;tlogllmqirth&ﬁ&ﬁ aaltﬂahtr-ﬁ/N a/B- receptor
r rom %t Q
4858 SRlan 0 EL LRI bR FBEE SR et protoms o
skt molecules mtmfepngﬁmih@peel IFN sgyn‘ﬁmng t'Ithetslla Eol\:_uﬁmmfs are ||kew13e used
the anti - a
A PRl SRR SRR, e hEasti O bl Bher based
@Bqt)ecplaalcuyr cmmpcwtddn ibe adqumstte?ecﬁgxhwmewrﬁtﬁwdmI_Igﬁhrmafc@kinetic data,
shortly before e.

ar rragc;ne ut(é |a$ apg%’gﬁ% §§ :J‘??'gﬁts aﬁ%éd%fug[ Céoﬂléf%'f’E @Bg Z'Ff‘dV‘BFe of
amymatbatmm se excipients, for exanple preservatives,
stabilizers, wetting agents and/or emnulsifiers,
sol ubilizers,
Pharmaceutical compositions for parenteral administration, such as intravenous,

intramuscular or subcutaneous administration, are especially preferred. The
pharmaceutical compositions comprise from approximately 1% to approximately 95%
active ingredient, preferably from approximately 20% to approximately 90% active
ingredient.
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vi scosity-increasing agents, salts for regul ating
osnotic pressure and/or buffers and are prepared in a

worovees72known perse, for exanpl e by nmeans of  PCT/CH2005/000566

conventional dissolving and_gyophilizing processes. An
anti body useful in the invention is prepared by
standard net hods. Hunmani zed anti bodi es and anti body
fragnents are obtai ned by reconbi nant technol ogi es as

Foeparentetal admtmsgalﬂlend p[eéémh?/\ie givbh tcgﬁﬂel uAlséfdiI 'd@sp{%?ns@lhs or dispersions
g ruct. Bi o , 8. -00] . ernatively, .
gﬁﬁ“ﬁaﬁgﬁﬁ' At ?rboéa?rigpeclalﬁNg’i"%B‘]@aﬁgﬁQH’“%‘F%‘ﬁd@PPY%FSPGCIa”Y
phiagfenidiasipéaus sortions)|wirgdts sor[exaviprR\esh by mAlBLUBTsh6itly Bkfore use. The

eni c

Rev.. | nol .1994 2: ., 433-55] or transge .
oY el BiRGsioRs Fiav e SiRlEee RRGK man Gomp Gth Sxciat, for
bxarnple ps&setwadvésng@b?ihaisrw'qﬂli@ agéntés a@%//ggé»gdlsfﬂyrs%&aﬁm&,
£ al. . r ot echno : - 8] .
el nerlengr e R0 gt R ok Hjoriee apd/prfuiers and are
breparddse aus@mes kaovirapel deefoh Bramply by Mean8 tof coivdnfional dissolving and

I . r_other type |I |IFN bl ocki ng agent nenti oned
g@%@gﬁﬁ%’%ﬁ%ssgam ni stered alone or in conbination with

one or nore other therapeutic agents, possible
i ' king the f fixed :
AR BRI B8 DRRE YA BBl Sl i ymaieeo
antibodies rapd @ntibduyrraghrentpee tobta(ijrm_gleb_ytrﬁcdml;imtgék;rtnbbgies as
. , m ni stratio 1]
G817 Bksched T8l B CMAGRY L ELRBSR0R Y v o ae350
Blternativiety, entirely dtumanfantibédiesechrcimntiitaiaed asing €ringriphagé aiplay

RERAABs RRSLAEE s s A B SRT1508 00001 o
transgenicripurnarg reice witl gaitiahhumearslyedve mn figithainadsdisnsefted into their

jvat f.o\vd tam . The fol |L.ow )
Q1orR oVl ey bRl oy Sl aiPtkBte RATY: By usparation
ofrsl BNA @rrantiseriseligonstecti@esdikeiviseRsas standarddeetmoidggt i ve
PCR. Total RNA from honogeni zed skin specinens is
extracted and reverse transcri bed as previously
A goti-IANed ahtiendyent otiter &ipe,| IBN Blopkivg dg@ftOrentibB&d above can be

. ' ' iyvel I d .
itk oA SER il i O R b b BELaE i
¢aseftinationsherapy takinigrioe formof fisediemilgmeaidnsigha bistking agent of the
AT e o OB, RSl BN et pronas
the @gministEEOTLECT FRDASGARCIAET Thdépendenyiiof one another, or being in the
A | HEAdehT- 3'). 18S ribosonal RNA is used

for normalisation. In the humani zed nouse nodel | FN-a
quantification is done by using a primer kit

ESABERGH FtnBRSConbidBRA drE %ngcg?ﬁ&ﬁ%osw id%\?ﬂg%?ﬁ%ﬁn&%,

recogni ze its nouse counte ur chased
rg@tﬁp@%aﬁ@,oth%ib@éqgmtgggetmg the altered immune system in psoriasis or

derivatives of vitamin D3.

The following Examples serve to illustrate the invention without limiting the invention in its
scope.

Examples
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Germany). Human GAPDH nRNA | evel s are quantified using
human-specific priners (left,

WAIDGEECTCAACGACCACTTTG 3'; right, PCT/CH2005/000566

TTGATGGTACATGAAAGGTGAGG 3' ) and used for

normal i zation. Animals, and ranspl antation Procedure.
AGR129 mice, deficient in tty I (A) and type Il (Q

Read timeceyantitative RCRd diotal RNA fom é\pﬁ@gem;dzskm specimerptis extracted

M Jé@&%@ t#aﬁ@&.b%@ 5Q %géwuslytcfé%cﬁﬂéa%o énged 2004, 199:

n ess re-psoriatic kin are rans %’ant
1n]Z QiwaelémegtangD%lA '%B%F'E?A'MP% analyéepbfosm expggssion of IFN-a and

IWFe')" lrQHs%]r ]zStsqﬁ/SrEél'tm@PéﬁoNWprﬁhe@demghé’é: ag&ihdt ost ﬁ@man IFN-a

days after engraftnent transplanted Skin Ts renoved
syeeRgdPrich2ead fram Aﬁplsqdcﬁ'wsms GPsteRLY. SdrapdsAgainst human

Fay inéﬂ scEEBACECTRTACERTTIIAC LN SAéAé@@AGGGTTCCAGCTT-
l omat osis | ndex are determ ned histol ogically

S} d@PShesgMB A iersgd [fgdwraﬁhsaloraﬂn the hygmanized, rpousequel IFN-a
Jua‘hﬂhéat%ﬁ‘||§J&?1er5?yRIsﬁ@ed”bnﬁ1&EkltrF€ rfZ8hd MBS HYm A IFNY §‘&1es and

random fi el ds assessed by a magni fication ¥|
whieh pﬁ%serpﬁ!ﬁm'zwé@qqsg&@emtgrpaﬂfr{eunch%ﬁe@aﬁoguSearch -LC, Heidelberg,

@@rmédy?rmm&i GARDS rﬁRﬁNlé\ﬁé‘H &e‘ﬁ%hh‘tﬁ‘ﬁedr&% -4p8ific primers
ut r al

Izatl o

dom ar eas
@W&ngc%%%c%ﬁg é@ﬂ&ﬁ@r% right, aTrﬁlgp'%%?TACATGAAAGGTGAGG 3)

AHULAdFo drmalzatibs deduced based on previous data with
anti - human nonocl onal anti bodi es agai nst ot her cell

surface nol ecul es, and adm nistered as follows: (i)

Aitniafsy ah@ urﬁanwnaﬁz@h@mprd@éd@@ MG RRathigd Id@f.alantanttydéu TANand type Il
495 a/b Rece tor Chai n 2,

N enos BrAionds Bioa R 21 st FeBhedhspen e hiougfout e
NE@K IKerdtornesS bf impiomebapie-prdriafic Skay afe tﬁH‘n%Slbnted to the back of mice

trans I ant atl on; (i i ntravenous injection of
Y9 @ %/ISP% leBS Premioysly drgeriga &%03%%1&‘;?' f @F aifd. 35 days
éifgélf\l_%ngr%ﬂﬁlkht msatanﬁi@/skm lafrérﬁévédra?ﬂsdhlaplﬁbﬂéﬁ fon histdMgical or mMRNA
a. reconsti erlrrent
BLEN ARRD SR el S0 e FsPBINGRS (P RePHETE RIS BHRsare
dm?%rﬂ&métambtologwal ; g;z@s_r br@mdDJslylbetf(lagad [%dgh?’n%ﬂ al. D/gc cit]. CD3+ T cell
cut ane tines a or _ S. sage
Valssdepsam themeRR el g AL aBMAm S8 aRpesSP P8 40-fold
mag WO by wmuspaﬁdmwbdﬁgatam. Thé MARGAddPapMBMRAGRI #R
ousl descri b ﬁ}% $/ t @I., | oc. cit.%PCFalrrs
Ca” é'sd’f" Ugs reRsesqnt e BeFLPTolP BNAXR ArRpsA) &Rt $YPPENe
preparation of a medi canent for the prevention and
atnent of .psoriasis. 2. cording,to claim1l
NevaR R i8S Dostiscioniesnesife FEAntb Aty ditiRistpriine pguced
Baset o previcus datd aigo ant-human nidaeclassl @htbdies syastbiiePcell surface
wherein t t | Jinterfer nt agoni st | FN- . .
ARERGEh R 2aiRteted b cBlontn i B SoniE g B g hedtraizing ani-
Hunriaral Falrd/A Receptor Chaial2 (@mt1i18) b ACBne IMMIGXRE, purchased from PBL
Biomedical Labortories) twice weekly for 35 days, starting at day 0 after transplantation;
(i) intravenous injection of 30 pug anti-BDCA-2 mAb (Miltenyi Biotech) twice weekly for 35
days, starting at day O after transplantation. For IFN-a reconstitution experiments, 30'000
IU recombinant human IFN-a2a (Roferon®A, Roche Pharma AG, Reinach, Switzerland)
are administered subcutaneously 3 times a week for 35 days. Dosage corresponds to the
therapeutic dose of 8 Mio |U used in humans, and is deduced by an allometric approach

as previously described [Boyman et al., /oc. cit].
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anti body fragnment. 5. Use according to claim1l1 wherein

the type | interferon bl ocking agent is a type |
WO ndoe32aDN receptor fusion protein 6. Use accPeTCHZISD00566
claiml wherein the type |I interferon bl ocking agent

is a short interfering (si)1 NA or an antisense

ol i gonucl eotide inhibiting | FN-a production. 7. Use

Gleins ding to claim 1 wherein the type | interferon

bl ocking agent is a type | interferon receptor

antagonist. 8. Use according to claim7 wherein the

t.yWee bf a type frdertanom bloeingdagent fardamprepaiatiomnf a medicament for the

@r@@éntubﬁ'ﬁl‘né"t@a(n@&w‘fm&{ n?é\&' body, nutant type I 1FN Fc

usion protern nol ecul e specifically
interfering with type I IFN signalling. 9. Use

ACGLE Eih é’tocélﬁm WhiYaR Rk pter]?nt?f'\f}% nt nbidcRihga P%ﬁtqga type |

receptor antagoni st 1s an a rec
interfersoaantagonisht i body fragnment. 10. Use accor di ng to
claim4 or 9 wherein the antibody is a humani zed
anti body. 11. A nethod of prevention and treatnent of
Ppsse aetosding tongjaimn 2 wperein the tymefl énterferion @ptagagist is an IFN-a
%gﬁg opEQUENCE LI STING <110> Nestle, Frank o .

let, Mchel <120> Type | interferon bl ocking
agents for prevention and treatnent of psoriasi s

cU&dQ?t&@?anﬁ%%réln e/ BR-& Qﬁt%? r'n?t i¥ 8h %hﬁ’ﬂ:@ a%ntlbody or
210 23 <212> DNA <213 tificial <2

antipady fiagmemt. for IRF-7 , | eft <400> 1 tccccacgct
ataccatcta cct 23 <210> 2

5. Use according to claim 1 wherein the type | interferon blocking agent is a type |
interferon receptor fusion protein

6. Use according to claim 1 wherein the type | interferon blocking agent is a short
interfering (si) RNA or an antisense oligonucleotide inhibiting IFN-a production.

7. Use according to claim 1 wherein the type | interferon blocking agent is a type |
interferon receptor antagonist.

8. Use according to claim 7 wherein the type | interferon receptor antagonist is an
anti-IFN-a/B-receptor antibody, mutant type | IFN/Fc fusion protein or small molecule

specifically interfering with type ! IFN signalling.

9. Use according to claim 7 wherein the type | interferon receptor antagonist is an anti-
IFN-a/B-receptor antibody or antibody fragment.

10. Use according to claim 4 or 9 wherein the antibody is a humanized antibody.

11. A method of prevention and.treatment of psoriasis using a type | interferon blocking
agent.



<211> 19 <212> DNA <213> artificial <220 <223> pri mer
for IRF-7, right <400> 2 acagccaggg ttccagctt 19 <210>
WG 26080372422 <212> DNA <213> arti f i cial <220pcEH2ZB3605/000566
primer for GAPDH, |eft <400> 3 attgccctca acgaccactt
tg 22 <210> 4 <211> 23 <212> DNA <213> artificial
<220> <223> prinmer for GAPDH, right <400> 4 ttgatggtac
at gaaaggt g agg SEQUENCE LISTING A

<110> Nestle, Frank 0.
Gilliet, Michel
<120> Type I interferon blocking agents for prevention and treatment of
psoriasis
<130> uz-06/167
<160> 4‘
<170> PatentIn version 3.3
<210> 1
<211> 23
<212> DNA .
<213> artificial
<220> :
<223> primer for IRF-7, left
<400> 1
tccccacget ataccatcta cct .23
<210> 2
<211> 19
<212> DNA
<213> artificial
<220> ]
<223> primer for IRF-7, right
<400> 2 _
acagccaggg ttccagctt 19
<210> 3
<211> 22
<212> DNA
.<213> artificial
<220>
<223> primer for GAPDH, left
<400> 3 .
attgccctca acgaccactt tg 22
<210> 4
<211> 23
<212> DNA
<213> artificial
<220> . .
<223> primer for GAPDH, right
- <400> 4
ttgatggtac atgaaaggtg agg 23



