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¥VO 2006/037247 ,PCT/CH2005/000566 Type | interferon blocking agents
or prevention and treatment of psoriasis Field of the invenjj
WO 200086 relates to the use of a type | interferon blocking %kgﬁ/tcf"ic)){rir @1%/000566
preparation of a medicament for the-prevention and treatment of
psoriasis, and to a method of prevention and treatment of psoriasis usin
Tygéyp_ﬁ\t;eﬂ@rfamrbm&irvg agemtsfGrpkgreantiontianiteaabment o
soriasis is a common autoimmune-related inflammatory disease
psafle&idg the human skin. There is compelling evidence that, similarly to
Crohn's disease and rheumatoid arthritis, psoriasis formation results from
_anovert self-perpetuating activation of 15 autoreactive IFN-v secreting T
Fieldetiste@veitiaNonset of skin lesions is followed by chronic relapses of
.thfe di_sease, tprcalIy triggered by environmental factors including
infectigns, mechanjcal stre nd dry ;
TR P et OhB T et L R e plspraton o
a medemEvientfonthepisyastion @ ssatestbef aeatass @R meliRdebe)
pre%‘?\thﬁy SlErloisEh 3 AR [ YR WPl | teriersadiiodRiny agabitity to
secrete large amounts of type | interferons (IFN-a/(3) in response to viral
stimulation. Virally exposed PDC subsequently differentiate into T cell
Baskirauatbey ttlendvitidioslls (DC) themselves or induce maturation of
Eystande_r myeloid DC through IFN-a, thus providing a unique link
etween innate and adaptive anti-viral. 25 immunity. During homeostasj
PspiagisifeAct B AMOURBIYSRER AT BID ama*wa?gw&adse??ﬁé’ﬁ%?%%%i@%?‘a“
skiMimhin&etwmﬁamsg@\adﬁueermuiamitarlaﬂé’D@Wlﬁﬁﬁihé@ﬁ)édﬁtﬁh@umawid
ripheral_sie . [ ' 2Bk
LR b e
aupsensierality RASE RSB R o NRIBLR OOTFHE RS WS RILRLRY chronic
rei%s@!_iwam‘edQ{Mlﬁ&rigg@aé@u&h@mﬁ@e@ﬂ@nm@g&g@r@infections,
md PRy howeer & Jundignelelevancs fo: BREALDSILSREFISdrve the

Cts'such as type as not been addressed or proven so far.
patfipgerligiFIqetl cAqaEs: HQual A HRERILARSEINGH S BYRIIRETRATY

including several structurally related IFN-a proteins and a single IFN-(3

protein hinding, to. the type | IEN face IROIIL Ui
PR S AU et ST R oot St R 3Ol immunity
due to their unique ability to secrete large amounts of type | interferons (IFN-a/B) in

response to viral stimulation. Virally exposed PDC subsequently differentiate into T cell
stimulatory dendritic cells (DC) themselves or induce maturation of bystander myeloid DC
through IFN-a, thus providing a unique link between innate and adaptive anti-viral
immunity. During homeostasis, PDC are encountered exclusively in blood and lymphoid
organs, however viral infection leads to active recruitment of PDC from the blood into
peripheral sites of primary infection. Wollenberg et al. [J Invest Dermatol 2002, 119: 1096-
102] have shown that PDC may also accumulate 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-a, IFN-B, IFN-w) IFNs are members of a cytokine family including several
structurally related IFN-a proteins and a single IFN-f3 protein binding to the type | IFN
surface receptor. Type | IFNs inhibit viral replication, increase the Iytic potential of NK
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WO 2006/037247 PCT/CH2005/000566 .2 cells, increase expression of

que&;?o'swﬂc molecules and stimulate the development of T helper 1 cells

in humans. In the past, there have been some reports in the IRErH{H2005/000566

dealing with the association 5 betweseh-psoriasis and type | IFNs or the
description of IFN-a blocking agents. Schmid et W. [J of IFN R_es 1_994,
cells, YR dxpvesdizte ofadnlsy MiislgofldeMas rafthsirerfatetd®deltlopment of T
hBRRIIASE RPIFBLRISKElowever, they failed to show IFN-a expression on the
protein level. Furthermore IFN-a was found only in the epidermal
compartment. Although the authors provided direct evidence that the _
Infthe paststemdshineatiyencsivate cbpopsonigsisiteex @ eeartederhtiat HiSociation

' iralinfecti lat) t tokine .
B N B B R B A ok st
al i QLG G L8 HR9 il Reforsdihmumriptnaien doversisiafitF N sionBNskiexpression
intpeotiasietepiggans thriwoskine piaildithishaihray. s idacsh e protein level.

' herapy, of psorjasis,, Single case reports have indicateo_l that
R o e OB AL o Rt authors
PipFigedisat saideicnangtihed ENps oxatsimiis fredispasadttivigsatasis they
cdRaubiszriti MisAnh DR MeRREHES 4993 iR o &%Ky@@u \&ilo of the cytokine

[?V%rmatol 1991, 125: 463-5]. However, this is a rare event considering the
ne?ng%rlf)'revalence of psoriasis and the 20 frequent use of IFN-a in cancer
patients as well as in anti-infectious therapy. _Furthermor(_e, I_FN-a IS just
VARQUGHiRf BeANgUaRGLRt fﬁ@ﬂ)@i@%@z@‘?ﬁ%'ﬂ%ﬁ%‘?ﬁ? % &S led fype |
. %@ﬁtors such as physical and psychological stress, Infection as we
in

b9 PALER RAMEAY HRIBSRHG IR RSIANBLSKIBIdutele BicHIgestAratialocking of

thigrngthway aisddiz desolfor ppiggential pInEasiy. Jm@m@ics@leacd@éeéfons
. ‘ r . mi - 25 specific trigger o
e o v s I a8 AR el S el
hepaliEs IRIABYL BRI CFensienmisHinRIRSAHARE teRessisprardondividuals [Pauluzzi et
al thiscpBetio Mgertdbht 98317311285 | ?anﬁ,d't%l.t,@rdﬁﬁb@jdkﬁmd H%@ﬁ a125: 463-5].
[ [ experimen ata are provided to show.

B R e S e R & Fafaee o Bretizbiscand the
frequsst yRardiiiN-adpsanest Rriipate aseditas (IDDNHrdesimie thierdppuRurthermore,

IFErgtheoatveiegiRldE barg Hen BPARM P RRRIRIBIISSRSES PR S8 her factors

iation between IFN-a
sugﬁgﬁgggicgygg %%i%wgg’gt%taﬁrgt?gésﬁ %H}iﬁpegggg%gtwgl ag \%erious medications

lasis or
including lithium, beta blockers and anti-malarial drugs are also well-known triggers of

psoriasis. Therapeutic IFN-a doses, added through the exogenous route, might be a non-
specific trigger of several possible downstream psoriasis inducing factors.

Chuntharapai et al. [Cytokine 2001, 15: 250-260] focus on the development of a
theravpeutic agent that neutralizes IFN-q, i.e. the development of a humanized antibody.
No experimental data are provided to show preventibn or therapy in any of the known
autoimmune diseases, although insulin-dependent diabetes mellitus (IDDM) or systemic
lupus erythematosis (SLE) are mentioned as potential diseases to be treated. The paper
questions the statement 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



disease by referring to the limited number of patients having been

analyzed. 35 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 -3- compounds representing

IFN-a 2 substitutes. Application of these compounds to inflammatory and
comprigisiasaerarsniised il thie sthatiédesenpeliantion g thasd compeadstof

inflardivRAH0 AP ALHHSIRUREALEIM tHEWRYSIethebnis BRJRUKGLABLNAY the list of
IFN-a 2 anta%({)nists should be used, There is an unmet need_for novel

AISCHHHASR BRSSO e FARIE S DLHES AR ithltet d§ HHREPMSts
shoulidnieedsefficacy, their side effects and their inability to prevent new

relapses. While novel drugs such as anti-TNF-a targeted therapies are

able to induce fast_disease remission, long term therapy is not an option
Therg, {2 3p HISHEhFD &L ARKFIORRISISHRTARIFS 8NR HUSRtIBIEARIER IRt griasis
are litidield syrthedltitsitetbetfieacye thba Sjge dffatesfendrifidodkistgiagentrevatt asw

relap%&PWHl@No@Qﬁ%’%@% té(??AtlﬁlNﬂE?& ?%%é%@ﬁ%%}%s@{etg%}e {o induce fast

~preparation of a medicament for the preve eatmentof o
disegneFRBissiand e hiprBt Hisdamydreteinmio ARiind featadhribhigshokaigdaldmecity.
a type | interferon blocking agent. In particular, the present disclosure

Sum‘r'ﬁlategftt% syc{ltér%gge. wherein the type I IFN antagonist is an IFN-a
; ple an anti-IFN-o antibody or antibody fragment,

preferably a humanized antibody, a type | IFN receptor fusion protein, or
The résershiididatesiering (6IRRNA PraliseReEatigoniclietgdes inibhiEng type | IFN

IFN- duction b - ific t ti f IFN-a mRNA. Simil
antagoi A o G A GREN NPT ARG 01 PTG e the
prevenidls ane tadstnpent of pheriasienton 10 heviatredtiohphestbetioelatestteatuehtaof
psoridsy u\gﬁpsrgi@égq mgé,{ﬁ%(@&gpéoggg?@gonist is an anti-IFN-at -receptor

antibody or antibody fragment, mutant type | IFNIFc fusion protein or
small molecule specifically interfering with type | IFN signalling. In a first
in partispecththeredstpravided thatuse alentypeel interderonr: bjoekiry agepbies is an

IFN-JEnAERRAYONQLA MedicameRal H&%B%gtg?%fﬂmz?%ﬁﬁiﬁfﬁ%emy a

the medicament is suitable for parenteral administratio
humanized ippbiFein MR LI RcsR e NHa R RERIBRIsPCalsARBTSt interfering (si) RNA
or arABtageNTitNgh (cloriddtlmiaiing IFN-6 prtauctBraldeseuphon fdbifc targeting of
lFN-ggHWA. Similar reagents antagonizing other type | IFN family members or groups of
type | IFNs are also part of the invention. The invention further relates to such a use,
wherein the type | IFN-receptor antagonist is an anti-lIFN-a/f-receptor antibody or
antibody fragment, mutant type | IFN/F¢ fusion protein or small moiecule specifically

interfering with type | IFN signalling.

in a first aspect, there is provided the use of a type | interferon blocking agent for the
preparation of a medicament for the treatment of psoriasis, wherein the medicament is
suitable for parenteral administration, and wherein the type | interferon antagonist is an IFN-a

antagonist capable of antagonizing IFN-a while leaving [FN-§ intact.

 Brief description of the figures

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



Figure 1_ IFRN-cr production is an early event during the development of
psoriatic skin lesions and is principally mediated by dermal PDC. 3a (a)
Normalized IFN-a and IRF-7 mRNA expression in psoriatic plaque lesions
(PP, n=24) and normal skin (I\ﬁ\?,'nzll). The figures of the x axis (MRNA)
represent relative mRNA expression. bé Immunohistochemistry for MxA
(@) Noyrgalized iR 8eeitis o ﬁaﬁ?ﬁ?iﬂﬁ%{ 8 R asAudisIaqus) lesiaRt dRed =24
and nekinabBlpsaiidicpatientadPidiynes 4y, thermadtisiKm RNA adibre et/ rdladilee\WB NA
expre%98§/037247 PCT/CI12005/000566 -4 (NN, n=4) and atopic dermatitis

skin (AD, n=4) specimen, Percentages of MxA-positive cells among the

(b) Imprgnefistashamistp e M penteiy e alerseipnoR! ROSAt Riggue lesions (PP,

n=8), ingiapenderkroonts sdticeatiendomNiates \Witbren408kio sk mMagihfi aadioiuals
= 0-25%, ++ _ 25-50%, +++ = 50-75%, ++++ =,75-100%, < = below
detection limit. 5 (c) Lesional IFN-a expression during the spontaneous
development of a psoriatic lesion from uninvolved skin transplanted onto
AGR4- mice. Kinetics of human IFN-a mRNA expression relative to
human GAPDH mRNA (IFN-a mRNA, bars) in comparison to the
expansion of resident CD3 T cells (CD3, solid line) and the induction of
psoriatic papitlomatosis (Pap, dashed line). d=days after transplantation.
Data represent the mean 10 +/- standard deviation (SD) of two
independent experiments. (d) Double staining of intracellular IFN-a and
surface BDCA-2 in dermal single cell suspensions derived from
developing psoriatic lesions (d-PP, advancing edges of a psoriatic
plagues) and uninvolved skin (PN). Figures in the quadrants represent %.
15 Figure 2. IFN-a//3 signalling is crucial for local T cell expansion and the
development of psoriasis. (a) Total CD3 T cell count and (b) epidermal
papillomatosis (Pap) in skin grafts before transplantation (uninvolved skin
day O, PN) and 35 days post transplantation (p.t.) following the
administration of isotype-matched control antibody (IgG) or an
anti-IFN-a/(3 20 receptor mAb (a-IFN-R), or in a psoriatic plaque (PP) of
the graft donor. Error bars in (a) represent one standard deviation (SD).
Dots in (b) represent independently grafted mice. Figure 3. The
development of psoriasis is dependent on type | IFN production by PDC.
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(a) Total human IFN-a mRNA expression relative to human GAPDH

fﬂg,,skln grafts 25 harvested 13 days post transplantatio é 5%2 o
ollowing the administration of isotype-control Ab (IgG) or ahf: R05/000566

mADb (a-BDCA-2). (b) Total CD3 T €dll count, (c) epidermal papillomatosis
(Pap) and (d) acanthosis (Ac) in skin grafts before transplantation
(N@;mﬁ'd&)hm(lﬂ alkpickiermalitiaiskil pAdnys-ppspetianspl Fuaiotages bf MboviRGitive

celReAMINRT RianehisatuRE i J?ﬁ fé%%ﬂ% eoa%fﬁ@%gcé?tgvo

mAb (a-BDCA-2), or anti-BD uman recombinant
inqepapsent 50#“@@ g)'%éﬁ?%‘b@éﬁ&lﬁhao?%é%m@@wm* 0-25%, ++ =
vaew@MS%sﬂmlalwem CEHSMIHQ/I’Q@Q;&E@QLHQ{[QH of type |

th d to the tIn tion.that
o N B B R S T i o B IB0R! Gttt cdesion
f‘%éﬂ“&‘é" shifidrraselantad pyte B iaaiee. Higremmﬁ@mﬁrﬂmu mRNA
exmaﬁéairngetmékmmfmbﬁtbnsmwﬁmmmm%ﬁﬁmas ) f?ﬁ émﬂb\é?#é/&dto the

normal rn in.of ps c can be shown b
exf’rﬁ?ﬁﬁor?o RiStOC erg]és@ryngng R’f %B%téﬁlétﬁ/ %i it %e 'é‘ﬂ’“gﬂgﬁé’rm%?f?t'c
papiiprgasintitrnyapedfintr Riay tafteBOOSRR)natiore Siatglyepresent the mean

+-CaBHAF AR R RAINPRES PRIOSREER xpHR{RKplved skin, PDC
flltr tln sorlatgtﬁglaq e lesions display an activated phenotype. PDC

(@) Bl A RS RS R A SRR A s paky e

SUMMQW@HM@@M@ theyglatting peasitofeptoka@is® A Mdganiiiga:tges bf a
Sagen f'tl‘l-qbe v t 0
psﬁ%ﬁﬁ?cﬁﬁtumtyﬁ@&%&% target t#ggg/g;ﬂgl I@Elﬂ%ﬂ%ég&gsg& 0}
autoimmune disease process in psoriasis while potentially leaving an
Fidune@rtdfitvHers- (ynaihgtisccantiviral /ivan TTue i espansiiiéaet thntaYenEneht of
psé?blsé not only clears the disease, but also prevents relapse as is
demonstrated in a relevanﬁgreclmlcal model. The AGR psoriasis mouse

(@) hgabBayntat eaunt ape ) kridesnekparitermateyisdParinistarafie before
traﬁsstéhmld&(ﬂr&nplﬂﬁ@irﬁkiﬁ mss)\oe the @ﬁ&ﬁﬂ@ﬂ%%fgttvﬁﬁsblﬁh&i&ﬁ?w

r soria This ically r ant psaoriasi s
fougwégl sél%ggj @E&gﬁn |tslﬁt ;ge-maﬁﬁﬁﬁdb?onir eklé oﬁn(:{gqs Cfrpago?réé,g N-o/B-
recgRPIIUNBdEH NuRY. tor me%?ﬂrm plegtpsBRAsE e auaiieno-Rrgr bars in (a)
repPRAREAGEIRNstIRGA R ASNRIQODE M QL RS A5IAHR 18 SIANHSHEIRALIP GAtd mice.

xenotransplantation model, in which uninvolved skin of psoriatic patients

transplanted onto
Figure 3. The development of psoriasis is dependent on type | IFN production by PDC.

U

WO

(a) Total human IFN-a mRNA expression relative to human GAPDH mRNA in skin grafts
harvested 13 days post transplantation (p.t.) following the administration of isotype-contro!
Ab (IgG) or anti-BDCA-2 mAb (a-BDCA-2).

(b) Total CD3 T cell count, (c) epidermal papillomatosis (Pap) and (d) acanthosis (Ac) in
skin grafts before transplantation (uninvolved skin d 0, PN) and 35 days post
transplantation (p.t.) following the administration of isotype-matched control Ab (gG), anti-
BDCA-2 mAb (a-BDCA-2), or anti-BDCA2 plus human recombinant [FN-a2 (a-BDCA-2 +
IFN-q).

Detailed description of the invention

The discovery of PDC as crucial effector cells with high production of type | IFNé in early
psoriasis development has led to the present invention that blocking of type | IFNs can be
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AGR"- mice spontaneously converts into a fully-fledged psoriatic skin

lesion within 35 days. AGR129 mice, deficient in type | (A) and t 6 )5
wo qu}'&i‘gptor in addition to being RAG-/-, are kept pathogeﬁqré(é 2005/ 00566

throughout the study. Keratomes otuninvolved skin are transplanted to

the back of mice using an absorbable tissue seat. This humanized mouse

useafambam&eahéﬁtﬂ@m@dﬁ@bma@e gl AcHvsdienePdEiafitesatghefskin of

hu cells derived from th afted pre- sanaﬁ:c ski
Do B R 7 200 A ot S DN E ST el Spts Ly peoriatc

patigpte garatiors brwrNnainmRNGD st ahemdsttn arstflew siiienthn atisinglertsis.
usPENSRIR LBRIY i@t@%rﬂ%@&?iﬁé@ﬁ@f@ﬂb@@ (H?&i@iﬂ(‘l‘ﬂ@?%%@%ﬁfn@@r Mekontrast to
skin. de onstrate a N -a s nat wijth s afn ncreasegl

tméﬁfzﬁ‘@% RIHYRES,F: nxa Pé“é‘e#?#ﬁi‘a rafing, AR PlaGR L sions

disghyhen matﬁmwnl@wgm@temn(ﬁmgnmtwgg@mngmhatfnmtmqevolved skin

intdPOASRIRA BN ELIHIRG dbriB GiR e e YR SR e msiigtisdlngartype.

Analysis of human IFN-a expression reveals increased mRNA levels as
early as day 7 after engraftment, reaching a peak at day 14, 35 before

Antmdwr@tybdngﬂﬁig(elg:) antiagonchireditifNoh | Wil eogqviagdkm-Rirdagt)/paovddes the
|
um%us'e%%% rgj ?8%%%‘%@85@5&8@ (?ﬁ@%’&ﬂ ﬁ?& um &%F@S&usease

T/C112005 000566 quantified by
ProgpyadfRaPHapi W@d@?%ﬁﬂ%@%‘é@y@ﬂ irrefantdedhhgrad 'a%?’ 20thrat
imrﬂmﬁ&aﬁba%nrﬂﬁd raaﬁyagimdwwm@mﬁmardwsﬁﬁge kajt also

prepRES SBRRcaie LAt ENR S Preatan B ESRCI NP s

the ear ase of SOI’IatIC eno

mougﬁmﬂﬁirﬁ*é@%mﬂtﬁbahhb@(auy@afs@ﬁﬂoc@% @MYr%ﬁié?rmmﬁmathe first time
themﬁaiw ;Lsd@@rtﬂe@s:fé@tﬁ&@é@c?f@%@ (Fr;m &I%bwmgiﬁaﬁr@éhaw% therapy of
res pr| IEN-a producers jn develo S ICS
P8t 15 SONTAL SR A e e L BICDE R A blocks
demmmm%mtgkm aTut i peekshbrvedy hope o nh enshiteatozsriasie pdnktmans
Since PDCs contain high amounts of type | 10 interferons PDC-derived

IFN-a %/ ?ﬁ\;umal rolg in fhe eI|C|t tion Qf riasis. . ai&:l]/enous
IFN FHI%IRG SRYEIRRIEHR @éﬁfb@ 649, ‘%t% na
xednﬁramhﬂelyt:aﬁtemdahsplwht@mcm,rwmuatissﬂhe o ciativatrdietadransplanted onto

AGR’“%@%Q&%QSQ%&%J&Q:% Z@&u?ﬁgcﬂéﬁ%?&% Q'Qﬁhﬁé&\%n within 35

development of the psoriatic phenotype, with a significant 15 reduce
daysaf %?o‘%]??F?gef'ﬁt%"&ﬂ%é‘?éé%%ﬁ‘cﬁf?@déK?ﬂé;ﬁ'ﬂé‘%%‘f\}?fé%&%%’dt° being

RAGeA{rate &epbpdihogen-free throughout the study. Keratomes of uninvolved skin are
transplanted to the back of mice using an absorbable tissue seal. This humanized mouse
model system is dependent on the local activation and proliferation of resident human T

cells derived from the engrafted pre-psoriatic skin.

tnitial screening of psoriatic plaque lesions does not show significant upregulatioh of IFN-a
mRNA compared to normal skin of healthy donors. However, psoriatic plaque lesions but
not uninvolved skin or normal skin demonstrate an IFN-a signature with significantly
increased expression of IRF-7, an IFN-a inducible gene (Fig. 1a), and the presence of the
IFN-a inducible MxA protein (Fig. 1b), suggesting that IFN-a is produced earlier 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. 1c). 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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The spontaneous conversion of uninvolved pre-psoriatic skin to psoriasis
in AGR-- mice is mediated by PDC activation and the secretion of IFN-a.

WO 20000BBICA2 antibody specifically 2Q targets human PDC &{&iQHiRA65/000566

“type | IFN-production by PDC in vitrg. Intravenous injection of anti-BDCAZ2
monoclonal antibody (mAb) leads to a 14-fold reduction of lesional IFN-a
er {r I i [ inhibi .cel
Y B B s s WD RSt b iy 21 e
tragrpipntRiamnshiseshing isdpll ofvalopraquigt day AtBigatmotheseigatgdidicate
thal fFRddiignesprpaenrpusitiNiagortbs Bl dineldagypnast-GieARvelopment of
th treatm§nt om lete reverses th%énhibi}jc%rwf ch’lel3 g?épansiop ?'%Fli% 3b)
R IRYGRIGH Bg Hﬁgg fSopient |9Ig. §c, 55’ C ﬁf‘rﬁ?n% Stihe
development of psoriasis is mediated by IFN-a production by PDC. These

IntGREARLP YENDR LN & isn RedGaprREIDIBoRe FAL IR PROHASIhaRating that PDC

development. Specific blockade of IFN-a blocks psariasis while leavin

* repfieRer g PR EN I A ad e A SYRRAIER RRATALS AR isRigns; S contrast,

IFNBtoekingsagenks wefde tecaheDiN/A [FNfe(ge R Ménantiseriseds&le culeis) peripheral

bloB§ Y% BE%%Z%SQH%&:&E%%%H?%@\B&%& @&HQWML@E SmalAR e gHes

_Interfering with'type | signalling WO 2006/037247 o
'ntwmmgm%ﬁa% ActsRiafaleingpe plietaling & essrast-

PDCs in inflammatory diseases. In particular such blocking agents are (i)

humanized or.human anti-IEN-a w tibadies or antihody, fragments ..
i e A B AP TR A, S Ty W e
aftesrtranspiantationg bhibite diel e mietivatonAne erpansigeref gapident T cells (Fig.
2a 2 atHd iR (SrBoaBERE Tharivedips sntibmd YR HAnbAhe Adeipe, Avteinsgnificant
o B R SR [on R eleln s o sl moleeas eI control
rec{y%’e AER &'gﬁ {iid Bn s?ﬁ’é?:?%te & invention relatests a“FﬁSt G of
antilealiing psoriasis comprising administering an anti-IFN-a antibody or

antibody fragment in a quantity effective against 10 psoriasis to a

mammal in need thereof, for example to a human requjring such -
T SERRIERE oHie FRHEA Y B RF RO AT LEIC S M A5 Le o SRS mice is
mel@ated dpdDDisttitabionthed dmtidEdteticandiilbdiyas prdfBRBA2imttibody spetifically

tar§eRVAEMGRESHEALRY Wﬂqvp@(@ﬁﬂ%%&%ﬂrﬂb '5@&@0#)%9%@0&0%

optionally a gharmaceutlcally acceptable carrier and optional

injection of anti-BDCA2 monoclonal antibody (mAb) leads to a 14~fok¥ reduction of lesional

IFN-a at day 13 after transplantation (Fig. 3a), inhibits the dermal T cell expansion (Fig.

3b) and the development of the psoriasis phenotype, quantified by epidermal
papillomatosis (Fig. 3c) and acanthosis (Fig. 3d).

Addition of exogenous IFN-a to the PDC-blocking by énti-BDCAZ treatment completely
reverses the inhibition of T cell expansion (Fig. 3b) and induction of psoriasis development
(Fig. 3c, d), confirming that the development of psoriasis is mediated by IFN-a production
by PDC. These data prove that IFN-a is the responsible type IFN for psoriasis

development.

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), antibady or small molecules interfering with type | IFN signalling
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adjuvants. The anti-IFN-a antibody is used in an amount effective against
psoriasis. The 15 dosage of the active ingredient depends upon the

WO 208pe0iRg, its age, weight, and individual condition, the indRAGRiGH2005/000566

pharmacokinetic data, the mode ofyadministration, and whether the
administration is for prophylactic or therapeutic purposes. In the case of

and%ri&‘?gﬁigi’l@}op@‘é@g(?@BM{’E{'%W{ BByt { Q\hgr{{ﬁ%ﬂﬁpydg%%es. In particular

administered is from approximately 1 mg to approximately 500 mg, )
Such RS ARBRT AR IOERIFAD ThRUB AL hate I8 aviP R LPRANtibody
fragamtii (Fabantiasd),. Aty oniziegseoted FNaK|) apentataferia () axver

{ o L the. g : inister
sy e T e
antigadissngwiang dmecldbtidesHfpiffaioR - R diftRiTsaeptor fusion proteins, or

smantideduRPmeseniayg ditatipeadas siguianytype | IFN/Fc fusion proteins,
type | IFN receptor fusion proteins or small molecules interfering with type

I IFN signalling. These compounds are likewise used in an amount
One#Hergiieobisiimepboridasistertie aowibedoidneriing pptiesisacttipisng

adnhage&ir@hwsmﬁi@s&w@mr%%m adgrRiatratachanditpedadidudlinst

pharmacokinetic data, and als the specles, jts age, weight, and
PSofiis i ARBRRALIY A58 HRSTRGUA FA0 IR A A MR ARG BlRcapatment

Thepmenpneﬁtmayfbe [ﬁaaremptmmmiﬁmﬁmwmrmmwministraﬁon, the
antiEHR URGHIY & EP&%%EB%R@Ee%%%?H%HQ?nQE%&%%‘?B}%‘%H@Jﬁ [&fhprising

The §harma_ceut|cal compositions comprise from approximately 1% to ™
the apibRIrAARYP 9hoa7h WA GrebrMagsTierHB BRI FaKikTRBR) optionally
adjlRRpdoTapRIGkiIPEtalu AR A vee thigrad imnbutQRNHI6E @3 ARAT psoriasis. The

dosg eTéF‘t'ﬁ@ggt?}eoaoa?gaﬁeﬁ@dg;%r%rﬁg&rmea%ﬂgwé trﬁ '%@@rﬁiﬁlé‘?\?caen individual
g. ‘en to the pse suspensm_ns Qr ISpersions o the a_nty ‘-a antibo Yy

congjtigindhaypdividenl BlsErmasckinsiie sriatbrencdsovkadpisiationardhgther

the aGhRNSBBIIEDRS prdpERiaticranpipe0an hieposels LsheHN: betardividual

navfi2ea B8, BB TASSAIcA) companifons may be sierilzed andion g e
comprise excipients, for ‘example preservafives, stabilizers, wetting

1 mgde appemdnortebh e pselasnvdreragemsitnatebe A8ing sy anpsoxantely

100fRig eddating-rangtinmsegsure and/or buffers and are prepared in a
manner known per se, for example by means of conventional dissolving

and lyophilizing processes,
Administering othet blocking agents referred to above is also included in the invention, in

particular administering pharmaceutical preparations comprising short interfering (si) RNA
or antisense oligonucleotides inhibiting IFN-a production, or anti-IFN-a/-receptor
antibodies, mutant type | IFN/Fc fusion proteins, type | IFN receptor fusion proteins or
small molecules interfering with type | IFN signalling. These compounds are likewise used
in an amount effective against psoriasis. The dosage is chosen by the practitioner based
on the particular compound to be administrated and the individual pharmacokinetic data,
and also on the species, its age, weight, and individual condition and tkhe mode of

administration.

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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10 An antibody useful in the invention is prepared by standard methods.

2d antlbodles. and antlboqu fragmentg are Obtame%%%CH.ZOOS/OOOS%
recombinant technologies as previously described [reviewed by
Dall’Acqua et al., Curr Op Struct BibﬁI988, 8: 443-503. Alternatively,
entirely human antibodies can be obtained using either phage display 15
technologies [reviewed by Winter et al., Annu Rev Immunol 1994, 12:

Fot3gnshieal 35&“@@"?5‘2@ Profnenoec’ giiarr ﬂzék?ggégshga&fs@&& @@spersions
in ok in: 0 no reviewed by BrOggeman et al., .
o e eg S B P RS ekl eAione uFsgspecily
In IRJORIGASHAAKES HiREliAsE. Ydaishs tan @XpinRIeheriobly N2BiA umstidifilkefore use. The
phaniiaeeytiRa NEbRIpYERhE N BekingiRded MRRIARF L SRBUE LA Rfents, for
exg%mfms;ggggvaﬁggg oﬁg |$.'§:omb|n |ion with one or more other therapeutic
Sgents, poss| Binaton Hetgs ety Rmysifigss. solubilizers,

e Co
viggosibiriagreasiod adsiotskisejtadernmegiithiing rosemoiin rassore ardiotifideand are
préhiarReNUCAARISKOMN b (e eI ARRIIASIS L5 ANIRR IRing and
| b%lng. sta gered or given independently of orie another, or being in the

Y9R l"H SIS B nbination. Combination partners considered are topical
corticosteroids, UV light, retinoids, methotrexate, other biologics targeting

ArBRRIRROERI R SHSISHRN RGBSR O AGUNANNE R ldamn B0

The following Examples serve to illustrate the invention withou |mngetﬂe
anfibrdizR AN Aetikedyagnshis ae abajperyoerosbingnt technologies as
pr@@nwemqm@mm@?métamyg@% E?@étw 1‘3@@1 8: 443-50].

ni imens.is extracted ,and reverse transcriped a

D T TR T
techpaigian ey eshiy W iteiriativARNEReyAsonehd 99 e A3 66] or
tratfshjediariclrtah® mitanerARaR FRvhiNeRyRndaige: RAZIRTB HeSQARH into their

' ge@&%@ss[r@v?es}v hé' %‘gﬁé%ﬁ%@ gn Oglg,géesrsﬁéjﬁ%asc?g&?}?@gg!lgg&m. Preparation

Slosystems, Foster C :
of § ENACAatEeNAT ADCHPETHCES Tkawikghises standard technology.
ACAGCCAGGGTTCCAGCTT-

An anti-IFN-a antibody or other type | IFN blocking agent mentioned above can be
administered alone or in combination with one or more other therapeutic agents, possible
combination therapy taking the form of fixed combinations of a blocking agent of the
invention and one or more other therapeutic agents known in the treatment of psoriasis,
the administration being staggered or given independently of one another, or being in the
form of a fixed combination. '

Combination partners considered are topical corticosteroids, UV light, retinoids,
methotrexate, other biologics targeting 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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3'). 18S ribosomal RNA is used for normalisation. In the humanized
mouse model IFN-o quantification is done by using a primer kit o
wo 2093%33%2%9 most human IFN-o0 genes and which does notTS&0gATIEY0ses ,
mouse counterpart (purchased fref Search-LC, Heidelberg, 10 o
Germany). Human GAPDH mRNA levels are quantified using
Redhtimagspeitdic e MOarsT deft RNATTEEC O oS E£eA K $pELIRE ivighttacted

andTE@%E%%E%@%@&E@%&%@@%@H fgrsnoy | ngﬁg%cg/m, 199

Animals, and Transplantation Procedure. AGRI29 mice; deficient in type |

731 RSB N mentas P IFstadRtie i Rnabr e fsitly Rxession gfdFN-a and
IRFRephpsthpgesy fres thioWtR UG ;Srnn@bfrh .glwkwf eagfiayrapsentestan IFN-a

- r ad t of mice using an .
se S R e e P e g Sqgioggppman
IRF 35(\gfy 4 CiHer ARGIARMENEFrATSTASET SkinighteMeACE GAG SHAPTRERGCTT-
3). ﬂ@ww@é@mﬁaﬁwm&'«’d}ééd_” te&pma_&ﬂa&am&v. Zoaigsrfma_migﬁghtfmaq&,ﬁmdel IFN-a

nthosis and papillomatosis index are etermined his ically as
v SRR ER AR € B B Me R PUBA e o8hes and
whigegeesenettrreogaine dslhtoute aithiepadrdomtfasiad fisseSsattby @, Heidelberg,
e o LS peimers
e O R A A e Btk cned EoLAC ARG LARO-)
and arsgldddy reaimitiisttiation are deduced based on previous data with

anti-human monoclonal antibodies against other cell surface molecules,
and administered as follows: (i) intravenous injection of 30 Iagyneutralizirgt i
ype

Anirgals. AghHATEREEIA R R MR EB e Helisieaidndvrav irRrR
(G) pfiNaeaspfsomal@tioiomeidi MAGIN T alie ke pwisstivegekljréer tBrodglysut the

o R R0 0 B R

days, starting a

using AnALIRP AR LISRIR S68H. 3SR BYiQUs e 8RRiREIB expanpenls /asoebh 35 days
aftet drigattmbinanirspaae deNiniaéRolrioptysrRpehe dhrimasdBgical or mRNA
inac i re administered subcutaneously 3 times a week
e B BB e e R s re
deteriinpthmidtriegisatinas winvsbamplishaddBrmansb Madec. 35 4<CD3+ T cell
valupserdprsiyrtl ess rieh [Bavenam ef lrelofasdamifields|aitssde 6§ SBAMBRI

| interf locki t for the,. jon. of . di t for th
PR R R B L R Ao poin ar

acarthasisigglgsriepresent the mean of 10 random areas of each sample.

Neutralization Studies. Dosage and schedule of antibody administration are deduced
based on previous data with anti-human monoclonal antibodies against other cell surface
molecules, and administered as follows: (i) intravenous injection of 30 pg neutralizing anti-
human IFN-a/B Receptor Chain 2 (CD118) mAb (Clone MMHAR-2, purchased from PBL
Biomedical Labortories) twice weekly for 35 days, starting at day 0 after transplantation;
(if) intravenous injection of 30 ug anti-BDCA-2 mAb (Miltenyi Biotech) twice weekly for 35
days, starting at day O after transplantation. For IFN-a reconstitution experiments, 30’000
(U 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 1U used in humans, and is deduced by an allometric approach
as previously described [Boyman et al., loc. cit.].



and wherein the type | interferon antagonist is an IFN-a antagonist
capable of antagonizing IFN-a while leaving IFN-a intact. 2. Use according
to claim | wherein the JFN- a antagonist blocks IFN-a while leaving IFN-(3
signaling intact. 3. Use according to ¢laim 2 wherein the antagonist is an
antibody. 4. Use according to claim 3, wherein the antibody is humanized.
5. Use according to any of claims 1-4, wherein the parenteral
Cladministration is intravenous or subcutaneous. 6. Use according to any of
claim 1-5, wherein the medicament is administered in a combination
therapy. 7. Use according to claim 6, wherein the combination therapy
1. ¢dnmpfisegpa topicdtrootticdsteraigtnuMiightppratitioidp ba methatrexafer the
e AR AT A HRA05/ 00038 SEQUENCELISTING 1105 o
Nest 0. G| let, Michel <120> Type | Interferon l%lng agents for
angrelvemtiothang¢ieatontme o inprriagis a0 3ON- uzaﬁ@/gc6175t<cm@ﬂﬂe40£170>

-

aumlél’atenztilrrll v, [%an%li’?el %%0 1> 2 <212> DNA <213> artificial
25902 > primer for | 0> 1 tccccacgct ataccatcta cct 23

<210>2<211> 19
2. Use according to claim 1 wherein the IFN- o antagonist blocks IFN-o. while leaving
[FN- signaling intact.
3. Use according to claim 2 wherein the antagonist is an antibody.

4. Use according to claim 3, wherein the antibody is humanized.

5. Use according to any of claims 1-4, wherein the parenteral administration is

intravenous or subcutaneous.

6. Use according to any of claim 1-5, wherein the medicament is administered in a

combination therapy.

7. Use according to claim 6, wherein the combination therapy comprises a topical

corticosteroid, UV light, a retinoid, or methotrexate.



<212> DNA <213> artificial <220> <223> primer for IRF-7, right <400> 2
acagccaggg ttccagett 19 <210> 3 <211> 22 <212> DNA <213> arti_f}'cial_
247:223> primer for GAPDH, left <400> 3 attgccctca RedACLACR g 00
22 <210> 4 <211> 23 <212> DNA <213> artificial <220> <223> primer
for GAPDH, right <400> 4 ttgatggtac atgaaaggtg agg 23 1
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